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Objectives
By the end of this presentation, participants will be able to:
1) Discuss the use of cannabis on the endocannabinoid system and fetal
development.
2) Assess studies that have evaluated use of cannabis in pregnancy and
lactation.
3) Describe counseling opportunities and challenges regarding cannabis use
in pregnancy and lactation.

The Story…

Patient Case
27 yo female comes to clinic for second trimester prenatal visit (24
weeks pregnant)
Medications: prenatal vitamin once daily
Social history: no alcohol, no tobacco, smokes cannabis one to two
times daily
– Initially started cannabis to relieve nausea in first trimester;
continued cannabis because it “improved sleep”
She has heard about cannabis having potential harm on the fetus,
but does not think the studies were done well enough to make
conclusions about harm; feels benefits outweighs any risks

https://ods.od.nih.gov/images/cont
ent/Woman-Pregnant.jpg

What effect could cannabis use have on this patient and fetus?

Objectives
Discuss use of cannabis on the endocannabinoid system and fetal development.
Assess studies that have evaluated use of cannabis in pregnancy and lactation.
Discuss counseling opportunities and challenges regarding cannabis use in
pregnancy and lactation.

Endogenous Endocannabinoid System
Endocannabinoids and their receptors found throughout body: brain, organs, connective
tissues, glands, and immune cells.
In each tissue, the cannabinoid system performs different tasks; goal is always
homeostasis
When cannabinoid receptors are stimulated, variety of physiologic processes
• CB1 receptors: nervous system, connective tissues, gonads, glands, organs
• CB2 receptors: immune system and associated structures
Endocannabinoids are substances our bodies make naturally to stimulate CB1 and CB2
• Anandamide (AEA)
• 2-arachidonoylglycerol (2-AG)

Cannabinoid Pharmacology
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Cannabis Plant
 Cannabinoids (100+)
 ∆9 -tetrahydrocannabinol - THC
 Cannabidiol – CBD
 Cannabinol - CBN
 Terpenes/Terpenoids
 Flavonoids
 Sterols
 Thiols
 Phenols
 Lipids/waxes = lipophilic
 Fibrous material

Endocannabinoid System Development

9-36 WEEKS

Zurolo E, et al. Neuroscience. 2010;170: 28 – 41

Endocannabinoid System Development
Higher level of CB1 receptors in fetal brain
compared with adult brain
Specific role for endocannabinoid system in
several developmental events
Metabolic support

Axonal elongation

Cell proliferation and migration

Synaptogenesis

Neuroprotection for CNS

Neurotransmitters

Vitam Horm. 2009;81:139-58. Eur J Neurosci. 2003;17:1747-54.
Neurotox Res. 2000;23:14-20. Psychopharmacology. 2011;214:5-15. Am J Physiology. 2020;319:E557-61.

Cannabis Exposure During Pregnancy
Potential for supra-physiological stimulation of endogenous cannabinoid system
•

Disrupt endocannabinoid signaling

•

Interfere with synaptogenesis (formation of synapses in CNS)

•

Interfere with development of neuronal interconnections
⁻ Axon development and growth impaired

Disruption of developing neurotransmitter systems
•

Disrupts tyrosine hydroxylase activity (rate limiting enzyme for dopamine
synthesis)

•

Alter precursors for the expression of opioid and serotonin receptors (in
animal models)
J Perinatol. 2014;34(6):417-24. EMBO J. 2014;33(7):668-85.
Prog Neuropsychopharmacol Biol Psychiatry. 2014;52:45-52.

CBD in Pregnancy
• No comprehensive research studying the effects of CBD on the developing
fetus, pregnant mother, or breastfed baby.
• High doses of CBD in pregnant test animals have caused problems with the
reproductive system of developing male fetuses.
• Potential for CBD products to be contaminated with substances that may
pose a risk to the fetus or breastfed baby, including THC.
• Known risks of CBD include liver toxicity, extreme sleepiness, and drug
interactions.
Int J Androl. 1986 Aug;9(4):250-8.
https://www.fda.gov/consumers/consumer-updates/what-you-should-know-about-using-cannabis-including-cbd-when-pregnant-or-breastfeeding#2

Patient Case Summary
What effect could cannabis have on this patient
and fetus?
Cannabis contains nearly 500 chemicals, including THC and other
cannabinoids.
THC can pass through the placenta during pregnancy and through
breastmilk during lactation.
Exogenous THC has the potential to impact the development of
the endocannabinoid system. These effects may not be seen until
adolescence.
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Objectives
Discuss use of cannabis on the endocannabinoid system and fetal development.
Assess studies that have evaluated use of cannabis in pregnancy and lactation.
Discuss counseling opportunities and challenges regarding cannabis use in
pregnancy and lactation.

Population-based Retrospective Cohort Study
(2019)
•
•
•
•
•

15 years and older in Ontario, Canada
Self-reported cannabis exposure in pregnancy
Unmatched and matched cohorts
Primary outcome: preterm birth
Ten secondary outcomes including SGA, placental
abruption, transfer to NICU, 5-minute APGAR score

Corsi DJ, et al. JAMA. 2019;322(2):145-152. doi:10.1001/jama.2019.8734

661,617 pregnancies and 9,427 cannabis users
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Corsi DJ, et al. JAMA. 2019;322(2):145-152. doi:10.1001/jama.2019.8734

Limitations
•
•
•
•

Misclassification and self-report
Urine toxicology screening not available
Information about frequency, trimester, and duration of use not available
While cohort was matched, residual confounding can occur (unmeasured or
unknown factors)

Corsi DJ, et al. JAMA. 2019;322(2):145-152. doi:10.1001/jama.2019.8734c

Population-based Retrospective Cohort Study (2019)
• Births in United States from 1999-2013 from National Inpatient Sample
database
• Mothers reported cannabis dependence or abuse
• Primary outcomes: sociodemographic characteristics and association between
cannabis use in pregnancy and adverse maternal or neonatal outcomes
• Cohort of 12.5M patients

Petrangelo A, et al. J Obstet Gynaecol Can 2019;41(5):623-30

Petrangelo A, et al. J Obstet Gynaecol Can 2019;41(5):623-30

Adjustments made for age, race, hospital location or teaching, income, insurance, multiple pregnancy, preexisting diabetes mellitus, smoking, hypertension, alcohol, and other illicit drug use.

Petrangelo A, et al. J Obstet Gynaecol Can 2019;41(5):623-30

Limitations
• Demographics of women reporting dependence or abuse
• Lower income, more likely to smoke, drink alcohol, and use illicit drugs
• Inherently associated with adverse outcomes so potential confounding
• Self-report / recall bias
• Likely moderate to heavy users of cannabis (not occasional)
• Short-term outcomes

Petrangelo A, et al. J Obstet Gynaecol Can 2019;41(5):623-30

Retrospective Cohort Study (2019)
• Retrospective cohort study in single tertiary center
• Young women (13-22 years) with singleton, non-anomalous pregnancies
delivered September 2011-2017
• Marijuana detected on universal urine toxicology or self-report
• Primary outcome: composite of outcomes
• Spontaneous preterm birth
• Hypertensive disorders of pregnancy
• Stillbirth
• Small for gestational age
Rodriguez CE, et al. BJOG. 2019;126:1491-7.
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Note: When marijuana exposure was defined by self-report only, the association with adverse pregnancy
outcome became non-significant (adjusted OR 1.01, 95% CI 0.62–1.64).

Rodriguez CE, et al. BJOG. 2019;126:1491-7.

Limitations
• Residual confounding
• Urine toxicology may identify higher risk group of women with heavier use or
more prolonged exposure
• Urine toxicology may not be sensitive enough to detect marijuana through
passive or second-hand smoke
• Unable to determine quantity or timing of marijuana use
• Short-term pregnancy and neonatal outcomes

Rodriguez CE, et al. BJOG. 2019;126:1491-7.

Adolescent Brain Cognitive Development
(ABCD) Study (2021)
• Data collected 6/1/16-10/15/18 from children born 2005-2009
•
•
•

No exposure (n=10,834)
Exposure prior to maternal knowledge of pregnancy (n=413)
Exposure after maternal knowledge of pregnancy (n=242)

• Test whether prenatal cannabis exposure before and after maternal
knowledge of pregnancy is associated with:
•
•
•
•
•
•

Psychopathology (i.e., internalizing, externalizing, attention, thought, and social
problems, as well as psychotic-like experiences [PLEs])
Sleep
Cognition
Birth weight, body mass index (BMI)
Premature birth
Gross brain structure

Paul SE, et al. JAMA Psychiatry. 2021;78(1):64-76.

Results

Paul SE, et al. JAMA Psychiatry. 2021;78(1):64-76.
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Paul SE, et al. JAMA Psychiatry. 2021;78(1):64-76.

Results

Paul SE, et al. JAMA Psychiatry. 2021;78(1):64-76.

Results

Paul SE, et al. JAMA Psychiatry. 2021;78(1):64-76.

Author Conclusions
•

Prenatal cannabis exposure after maternal knowledge of pregnancy is associated with a
small elevation in risk for psychopathology during childhood.

•

Child psychosis liability (PLEs and thought problems) is modestly higher among children
prenatally exposed to cannabis after maternal knowledge of pregnancy.

•

Children prenatally exposed to cannabis after maternal knowledge of pregnancy had
elevated externalizing, attention, and social problems.

•

Overall, prenatal cannabis exposure and the correlated risks that it indexes may place
offspring at increased risk for psychopathology in middle childhood
Paul SE, et al. JAMA Psychiatry. 2021;78(1):64-76.

Limitations
• Biased reporting and misclassification - parents or caregivers reported on
cannabis use during pregnancy that occurred approximately 10 years earlier
• Reduced power due to a proportionally small number of participants exposed
to cannabis prenatally
• THC concentration differs between fetuses with cannabis frequency (e.g., use
of cannabis once per month compared with once per day).
• Uncertain role of unmeasured confounders
Paul SE, et al. JAMA Psychiatry. 2021;78(1):64-76.

Added Limitations
CANNABIS POTENCY

CANNABIS FORMULATIONS

https://www.ncbi.nlm.nih.gov/pmc/articles
/PMC4987131/bin/nihms-762043-f0001.jpg
Biol Psychiatry. 2016; 79(7): 613–619.

Quantification of cannabinoids in human milk after maternal marijuana use
• Study from 2014-2017 with 50 breastfeeding women who reported marijuana use
provided 54 breast milk samples
• Concentrations of ∆9-THC, 11-hydroxy-Δ-9-tetrahydrocannabinol, CBD, and CBN
measured
KEY FINDINGS

•
•
•
•
•
•

Most common route was inhalation only (64%)
Most women (88%) reported at least daily marijuana use
All cannabinoids detected in some breast milk samples except CBN (not detected)
∆9-THC was detectable in 34 (63%) of the 54 samples up to ∼6 days after last reported use
Significant association between ∆9-THC concentrations and hours since last marijuana use
• Reduction in ∆9-THC concentration of 3% per hour after last exposure, which can be used to estimate
a half-life of ∼27 hours for ∆9-THC in human milk
Note: infant plasma concentrations were not measured
https://marijuanahealthinfo.colorado.gov/pregnancy-risk-assessment-monitoring-system-prams-data
J Pediatr. 2018;197:90–96. doi:10.1016/j.jpeds.2018.02.005. Pediatrics. 2018;142(3):e20181076. DOI: https://doi.org/10.1542/peds.2018-1076

Daily marijuana use is associated with impaired fetal growth and increased placental vascular resistance
– Brar BK, et al. J Matern-Fetal Neo M. 2019;11:1-5. DOI: 10.1080/14767058.2019.1683541
Prenatal exposure to cannabis may be associated with affective symptoms and ADHD
– Roncero C, et al. Reprod Health. 2020;17:25. https://doi.org/10.1186/s12978-020-0880-9
In utero cannabis exposure associated with:
– Small for gestational age at birth, adjusted rate ratio (aRR) 1.69 (95% CI: 1.22–2.34)
– Abnormal 12-month developmental screens, aRR 1.90 (95% CI: 0.92–3.91)
– Kharbanda, et al. J Perinatol. 2020;40:473–80. https://doi.org/10.1038/s41372-019-0576-6

Summary
• Evidence does not support physical abnormalities from maternal use of
cannabis in the offspring.
• Prenatal cannabis exposure may place offspring at risk for psychopathology
in middle childhood and some birth outcomes.
• Currently, pregnant women, and even those contemplating pregnancy,
should be discouraged from using any cannabis. Women refraining from
cannabis use during pregnancy may benefit offspring.

Objectives
Discuss use of cannabis on the endocannabinoid system and fetal development.
Assess studies that have evaluated use of cannabis in pregnancy and lactation.
Discuss counseling opportunities and challenges regarding cannabis use in
pregnancy and lactation.

Patient Case
27 yo female comes to clinic for second trimester prenatal visit (24
weeks pregnant)
Medications: prenatal vitamin once daily
Social history: no alcohol, no tobacco, smokes cannabis one to two
times daily
– Initially started cannabis to relieve nausea in first trimester;
continued cannabis because it “improved sleep”
She has heard about cannabis having potential harm on the fetus,
but does not think the studies were done well enough to make
conclusions about harm; feels benefits outweighs any risks

What counseling should occur for this patient?
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Marijuana use…
• Among adolescents and young adults
• Cancer
• Cardiovascular effects
• Dose and drug interactions
• Driving
• Gastrointestinal or reproductive effects
• Injury
• Neurological, cognitive, and mental health effects
• During pregnancy and breastfeeding
• Respiratory effects
• Unintentional exposures in children

Evidence
Statements

https://marijuanahealthinfo.colorado.gov/. Accessed May 18, 2021.

Patient and Healthcare Provider Resources

https://www.colorado.gov/pacific/cdphe/retail-marijuana

NPWH Position Statement (January 2020)
• NPs should ask all women who are pregnant or planning a pregnancy about
marijuana use as part of routine tobacco, alcohol, and other substance use
screening.
• Women who report marijuana use should be counseled about potential harms
of use during pregnancy and advised to discontinue use while pregnant.
• Marijuana should not be recommended as a treatment for pregnant women.
• Women should be supported in abstaining from or decreasing marijuana use
while breastfeeding.
• An ongoing nonjudgmental and supportive approach can foster a therapeutic,
patient-centered relationship.
https://www.npwh.org/pages/publications/positionstatements

Center for Disease Control (January 2020)
“Using marijuana while breastfeeding can allow
harmful chemicals to pass from the mother to the
infant through breast milk or secondhand smoke
exposure. To limit potential risk to the infant,
breastfeeding mothers should be advised not to
use marijuana or products containing cannabidiol
(CBD) in any form while breastfeeding.”

https://www.cdc.gov/breastfeeding/breastfeeding-special-circumstances/vaccinations-medications-drugs/marijuana.html

Other Position Statements
American College of Obstetricians and Gynecologists (ACOG): Women who are
pregnant or contemplating pregnancy should be encouraged to discontinue
marijuana use. There are insufficient data to evaluate the effects of marijuana use
on infants during lactation and breastfeeding, and in the absence of such data,
marijuana use is discouraged. (October 2017)
National Association of Neonatal Nurses (NANN): recommends women abstain
from marijuana consumption while breastfeeding or providing human milk for
consumption. (July 2020)
http://nann.org/uploads/About/PositionPDFS/Marijuana_Breastfeeding_and_the_Use_of_Human_Milk_Position_St
atement_FINAL.pdf. Accessed May 18, 2021.

Patient Interactions
Take home messages:
• No known benefits of marijuana use in pregnancy
• Possible risks of marijuana use in pregnancy
• Advise patients not to use marijuana during pregnancy
• No known “safe” amount of marijuana in pregnancy
• Women should be supported in abstaining from or decreasing marijuana use
while breastfeeding
• Evidence-based alternatives to cannabis should be used in pregnant or
lactating women until more information is available

Conclusions
• Cannabis may have supraphysiologic effects on the endocannabinoid
system that creates potential changes in fetal growth and development.
• Insufficient evidence to link cannabis use with a specific congenital
anomaly, but evidence shows association of cannabis use in pregnancy
may be concerning.
• Pregnant or breastfeeding women should avoid cannabis use.
• Healthcare providers should promote open, person-centered
communication about cannabis with pregnant and lactating women.
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