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

The Story…

Patient Case

25 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

"1. pregnancy" by TipsTimesAdmin
is licensed under CC BY 2.0.

Is this common? What effect could cannabis use have on this patient and fetus?
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Self-reported Medical and Nonmedical Cannabis
Use Among Pregnant Women in the United States
• 12-44 years old that participated in NSDUH 2002-2017
• Collected sociodemographic characteristics, current pregnancy
status, past-month cannabis use, past-month number of days
of use, and daily/near daily use (≥20 days in the past month)
• Starting in 2013, respondents asked if cannabis was
recommended by a healthcare professional (medical use) or
not (nonmedical use)
Volkow ND, Han B, Compton WM, McCance-Katz EF. Self-reported Medical and Nonmedical Cannabis Use
Among Pregnant Women in the United States. JAMA. 2019;322(2):167–169. doi:10.1001/jama.2019.7982

Self-reported Medical and Nonmedical Cannabis
Use Among Pregnant Women in the United States
467,100 respondents between 2002 and 2017
3.4% -> 7.0%

0.9% -> 3.4%

Volkow ND, Han B, Compton WM, McCance-Katz EF. Self-reported Medical and Nonmedical Cannabis Use
Among Pregnant Women in the United States. JAMA. 2019;322(2):167–169. doi:10.1001/jama.2019.7982

Self-reported Medical and Nonmedical Cannabis
Use Among Pregnant Women in the United States

Volkow ND, Han B, Compton WM, McCance-Katz EF. Self-reported Medical and Nonmedical Cannabis Use
Among Pregnant Women in the United States. JAMA. 2019;322(2):167–169. doi:10.1001/jama.2019.7982

Rates of Prenatal Cannabis Use Among Pregnant
Women Before and During the COVID-19 Pandemic
95,412 women with 100,005 pregnancies

Prenatal cannabis use
↑ 25% during pandemic
(95% CI 12%-40%, p<0.05)

Young-Wolff KC, Ray GT, Alexeeff SE, et al. Rates of Prenatal Cannabis Use Among Pregnant Women Before
and During the COVID-19 Pandemic. JAMA. 2021;326(17):1745–1747. doi:10.1001/jama.2021.16328

Prevalence of Marijuana Use in Pregnant Women with Concurrent
Opioid Use Disorder or Alcohol Use in Pregnancy (n=251)

A very high proportion (> 40%)
of pregnant women, who are
in treatment for opioid use
disorder (OUD) with or without
concurrent alcohol
consumption, used marijuana
early in pregnancy.

MOUD: medications for the treatment of OUD)
Page, K., Murray-Krezan, C., Leeman, L. et al. Prevalence of marijuana use in pregnant women with concurrent opioid
use disorder or alcohol use in pregnancy. Addict Sci Clin Pract 17, 3 (2022). https://doi.org/10.1186/s13722-021-00285-z
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Two Types of Cannabinoids
ENDOGENOUS

EXOGENOUS
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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)

Endocannabinoid System
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Cannabinoid Pharmacology
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Exogenous Cannabinoids: The 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

6-36 WEEKS

Zurolo E, et al. Neuroscience. 2010;170: 28 – 41. Fernández-Ruiz JJ, et al. Life Sci. 1999;65(6-7):725-736.

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

•

Disturbs the placental endocrine function
⁻ Augments ESR1 and CYP19A1 gene transcription, increasing the production of estradiol

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)
Toxicol Sci. 2020;177(2):420-430. doi:10.1093/toxsci/kfaa110. 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.
• A recent animal study evaluating CBD use during pregnancy: may affect mood
and cognition in offspring long after the exposure has ceased.
• 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.

Clin Epigenet 13, 4 (2021). https://doi.org/10.1186/s13148-020-00993-4. 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.
Cannabis, an exogenous cannabinoid, has the potential to impact
the development of the endocannabinoid system. These effects
may not be seen until adolescence.
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Birth Outcomes of Neonates Exposed to
Marijuana in Utero
Meta-analysis of 16 studies including 59,138 patients

Marchand G, Masoud AT, Govindan M, et al. Birth Outcomes of Neonates Exposed to Marijuana in Utero: A Systematic
Review and Meta-analysis. JAMA Netw Open. 2022;5(1):e2145653. doi:10.1001/jamanetworkopen.2021.45653
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Outcome

Relative Risk (95% CI); p-value

Birth weight less than 2500 grams

2.06 [1.25 to 3.42]; p = 0.005

Small for gestational age

1.61 [1.44 to 1.79]; p < 0.001

Preterm delivery

1.28 [95% CI, 1.16 to 1.42]; p < 0.001

NICU admission

1.38 [95% CI, 1.18 to 1.62]; p < 0.001

Mean birth weight (grams)

−112.30 [−167.19 to −57.41]; p < 0.001

Apgar score at 1 minute

−0.26 [−0.43 to −0.09]; p = 0.002

Infant head circumference (cm)

−0.34 [−0.63 to −0.06]; p = 0.02

Marchand G, Masoud AT, Govindan M, et al. Birth Outcomes of Neonates Exposed to Marijuana in Utero: A Systematic
Review and Meta-analysis. JAMA Netw Open. 2022;5(1):e2145653. doi:10.1001/jamanetworkopen.2021.45653

Study limitations
• All cohort studies (potential retrospective bias)
• Self-reporting in several studies (patient recall)
• Many studies did not differentiate levels of
marijuana use
• No studies differentiated between smoking
marijuana and other forms of marijuana ingestion

Prenatal Exposure to Cannabis:
Neurocognitive and Behavioral Effects

18 months

3-6 years

9-11 years

Increased
aggressive
behaviorc

Deficits in verbal and
perceptual skills;
verbal, quantitative
and visual reasoning;
short-term memory;
attentiona,b and
vigilanceb

Deficits in abstract and
visual reasoning,a,b
attention,b,d executive
functioning,a,b reading,a,b
spelling,a,b attention,b,d and
internalizing, externalizing,
and social behavioursd
Hyperactivitya,b
Impulsivityb
Depressive and anxious
symptomssb
Psychotic-like experiencesd
Thoughts disturbancesd
Long-term sleep disorderse

Attention
deficits
(females)c

Hyperactivitya,b
Impulsivitya,b

14-16 years
Deficits in visualcognitive
functioning,a
academic
achievement,b
information
processing speedb
and visual-motor
coordination

17-22 years
Deficits in executive
functioning,a
response inhibitiona
and visuospatial
working memorya
Smokinga,b
Substance usea,b
Early initiation of
substance usea,b

Delinquencyb

a Ottawa Prenatal Prospective Study (Fried et al., 1984) b Maternal Health Practices and Child Development (Day et al., 1992) c Generation R (El Marroun
et al., 2009) d Adolescent Brain and Cognitive Development (Paul et al., 2021) e Adolescent Brain and Cognitive Development (Winiger & Hewitt, 2020

https://ccsa.ca/clearing-smokecannabis-cannabis-use-duringpregnancy-and-breastfeeding

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)

•

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

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

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.

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://nida.nih.gov/researchtopics/marijuana/cannabis-marijuana-potency
Biol Psychiatry. 2016; 79(7): 613–619.

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
throughout 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.
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What counseling should occur for this patient?

Screening, Brief Intervention, and Referral to
Treatment (SBIRT)

https://store.samhsa.gov/sites/default/files/d7/priv/pep19-pl-guide-2.pdf

Patient and Healthcare Provider Resources

https://cdphe.stg.colorado.gov/marijuana-health-care-provider-resources

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

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.
• An ongoing nonjudgmental and supportive approach can foster a therapeutic,
patient-centered relationship.

https://www.npwh.org/pages/publications/positionstatements

Other Position Statements
American College of Obstetricians and Gynecologists (ACOG): Women who are
pregnant or contemplating pregnancy should be encouraged to discontinue
marijuana use. Pregnant women or women contemplating pregnancy should be
encouraged to discontinue use of marijuana for medicinal purposes in favor of an
alternative therapy for which there are better pregnancy-specific safety data.
(October 2017; reaffirmed 2021)
National Association of Neonatal Nurses (NANN): recommends women abstain
from marijuana consumption while breastfeeding or providing human milk for
consumption. (July 2020)
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/10/marijuana-use-during-pregnancy-and-lactation
http://nann.org/uploads/About/PositionPDFS/Marijuana_Breastfeeding_and_the_Use_of_Human_Milk_Position_Statement_FINAL.pdf.

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
• Evidence-based alternatives to cannabis should be used in pregnant 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 women should avoid cannabis use.
• Healthcare providers should promote open, person-centered
communication about cannabis with pregnant and lactating women.

THANK YOU

