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EDUCATIONAL GAPS

Perinatal providers are ideally positioned to screen for and provide
education to pregnant persons about the effects of cannabis use during
pregnancy and lactation. It is critical for providers to be educated and
compassionate to assist pregnant and birthing people with decreasing their
cannabis use through harm reduction strategies.

OBJECTIVES After completing this article, readers should be able to:

1. Explain the physiology of the endocannabinoid system, fundamentals of
cannabis pharmacology, modes of consumption, and complexity of
metabolism.

2. Recognize the limitations and challenges to perinatal outcomes research
associated with cannabis exposure.

3. Describe clinical recommendations for screening for perinatal cannabis
use and recognize the importance of trauma-informed care when part-
nering with families for cannabis cessation, harm reduction strategies,
and anticipatory guidance for parental and pediatric care.

ABSTRACT

Cannabis is the most commonly used federally illicit substance during
pregnancy in the United States, with an estimated prevalence of 3% to
30%. The American College of Obstetricians and Gynecologists and the
American Academy of Pediatrics discourage cannabis use during preg-

nancy and breastfeeding due to safety concerns for the fetus and infant.
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Despite these recommendations, nearly half of active cannabis users continue use in pregnancy. In this review, we

summarize cannabis pharmacology and metabolism with a focus on delta-9-tetrahydrocannabinol, the psychoac-

tive component of the cannabis plant, highlighting its significance in quantifying exposure and the impact on out-

comes studies. We also provide a concise review of current evidence on the effects of perinatal cannabis use and

pregnancy, infant, and childhood outcomes, acknowledging the limitations of this evidence. Additionally, we pro-

vide targeted counseling recommendations for harm reduction strategies and lactation considerations for birthing

parents who use cannabis.

INTRODUCTION

Cannabis is the most commonly used federally illicit sub-
stance in the United States. Along with alcohol and nicotine,
itis also among the most commonly used substances in preg-
nancy, with prevalence estimates of 3% to 30%."* Despite its
status as a Schedule I controlled substance, it is now legal in
the majority of states for medicinal and/or recreational use.?
Studies show that cannabis use across all populations,
including pregnant persons, increased following the legaliza-
tion of recreational cannabis.*> Other studies have demon-
strated that as many as half of active cannabis users
continue use in pregnancy.G_8 In a National Survey on
Drug Use and Health (NSDUH) study among pregnant
women from 2013 to 2017, there was a doubling of those
reporting past-month cannabis use and a tripling among
those with daily/near daily use.” In 2022, estimates of can-
nabis use in Colorado by the Pregnancy Risk Assessment
Monitoring System survey demonstrated that 16.9% of
respondents reported use during the 3 months prior to preg-
nancy, 5.8% used cannabis during the first trimester, 2.5%
used during the last 3 months of pregnancy, and 7.3%
reported use postpartum.’ Increase in cannabis use postpar-
tum compared with the antepartum timeframe correlates
with published data from other states and is an important
consideration when working with birthing parents who
desire to breastfeed.”™"

Currently, the American College of Obstetricians and
Gynecologists (ACOG) and the American Academy of
Pediatrics (AAP) discourage cannabis use in pregnancy
and during lactation.”™ The ACOG further recommends
that all pregnant persons should be screened for cannabis
use and that evidence is lacking for continuation of pre-
scribed medical cannabis during pregnancy. Even so,
NSDUH data have demonstrated an increase over time in
the proportion of pregnant persons reporting a perception
of no risk of harm to themselves from cannabis use, espe-
cially for those with recent cannabis use.’'® The majority
of individuals using cannabis during pregnancy do so for per-
ceived medical benefits.*'>" Common reasons for use
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during pregnancy include nausea and vomiting relief, pain
relief, and management of mood symptoms including anxi-
ety or depression. Recreational use is reported only among a
minority of pregnant individuals.™""”

Given the prevalence of cannabis use during pregnancy
and lactation and the widespread perception of its safety, it
is crucial that pediatric health care providers be prepared
to counsel families on the health impacts to the pregnant per-
son—infant dyad. However, prior studies have demonstrated
variability in health care providers’ discussion of cannabis
use and health impacts.”® In a 2015 study, lactation consul-
tant recommendations varied greatly regarding cannabis
use and breastfeeding." In 2024, Chang et al demonstrated
that despite the AAP and Academy of Breastfeeding
Medicine (ABM) recommendations for cannabis counseling
for patients who are lactating, only 30% of newborn nursery
directors provided resources for birthing parents with posi-
tive cannabis toxicology test results.>® These studies reveal
the need for improved health care provider education to
decrease variation of guidance provided and improve evi-
dence-based discussions with parents.

In this review, we summarize cannabis pharmacology and
metabolism with a focus on delta-g-tetrahydrocannabinol
(THC), the psychoactive component of the cannabis plant,
highlighting its significance in quantifying exposure and
the impact on outcomes studies. We also provide a concise
review of current evidence on the effects of perinatal cannabis
use and pregnancy, infant, and childhood outcomes,
acknowledging the limitations of this evidence. Additionally,
we provide targeted counseling recommendations for harm
reduction strategies and lactation considerations for birthing
parents who use cannabis.

REASONS FOR PERINATAL CANNABIS USE AND
PERCEPTIONS OF SAFETY

In the mid-20th century, legally available alcohol and tobacco
were both thought to be safe, and were even encouraged, dur-
ing pregnancy. Ethanol was used as a tocolytic agent to treat
preterm labor and inhibit uterine contractions until seminal
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research in the 1970s linked alcohol use in pregnancy with
what is now known as fetal alcohol syndrome.*" Research
in the 1950s and 196o0s led to the landmark 1964 Surgeon
General’s report on Smoking and Health, warning that
smoking during pregnancy was associated with an increased
risk of preterm birth (PTB) and infant low birth weight
(LBW).>* Notably, advertisements for tobacco products then
encouraged the use of smoking for these effects, promoting
these outcomes as beneficial for the ease of labor and birth.
While this public marketing seems outrageous now, the cur-
rent perception of safety with perinatal cannabis use is analo-
gous to the initial promotion of tobacco use.

One of the most common reasons for prenatal cannabis
use is alleviation of nausea and vomiting. A large retrospec-
tive cohort of pregnant women from Kaiser Permanente of
Northern California found a nearly 4 times increased odds
of cannabis use among those with severe nausea/vomiting
and a 2.3 times increased odds of use among those with mild
nausea/vomiting.>* Metz et al performed a secondary analy-
sis from the Nulliparous Pregnancy Outcomes study corre-
lating the Pregnancy Unique Quantification of Emesis
questionnaires with urine quantification of THC metabo-
lites. The authors found that women with higher levels of uri-
nary carboxy-THC had greater odds of moderate-severe
nausea/vomiting, and approximately 40% of pregnant
women with mild nausea/vomiting had cannabis use.**

Additionally, many pregnant people use cannabis for
management of mental health symptoms, including anxiety
and depression. A Colorado survey of women participating in
Women, Infants, & Children Nutrition Program found 63%
of current cannabis users reported use to help with depres-
sion, anxiety, and stress.* Young-Wolff et al found a signifi-
cant association between pregnant women who used
cannabis and depression, anxiety, and trauma diagnoses,
which increased with severity of mental health symptoms.2®
The National Epidemiologic Survey of Alcohol and Related
Conditions similarly reported an increased odds of cannabis
use with concurrent mood, anxiety, or mental health disor-
ders in pregnancy (adjusted odds ratio [aOR], 1.9-6.0;
P < .05) and higher odds of mental health disorders among
those with a cannabis use disorder (CUD) (aOR, 2.36-11.6).*”

Misperceptions about cannabis safety prenatally may be
attributed to several factors. Studies have documented that
pregnant individuals seek information regarding cannabis
use primarily from friends, family, and online resources.?329
In Colorado, a cross-sectional study of medical and retail can-
nabis dispensaries demonstrated inappropriate advice in
response to a “mystery caller” approach, wherein a pregnant
consumer asked questions about cannabis use in their first
trimester to treat nausea/vomiting2® Among the 400

dispensaries contacted, 277, or 69%, recommended cannabis
use for first trimester morning sickness, predominantly based
on personal opinion.?® Other studies suggest that US adults
now perceive daily cannabis use and exposure to secondhand
cannabis smoke as safer than tobacco exposure.' In another
study by Mark et al, only 26% of pregnant women using can-
nabis were aware of its potential harm.3* Overall, literature
demonstrates that among pregnant or postpartum individuals
who choose to continue cannabis use, there is a perceived ben-
efit, less concern for potential harm, and a belief that cannabis
is safer than prescription medications."”3%33

THE ENDOCANNABINOID SYSTEM

Despite millennia of cannabis use, endogenous cannabinoid
receptors and ligands were not discovered and characterized
until the 199083437 Several comprehensive reviews of the
endocannabinoid system (ECS) have been published; as such,
we will limit our discussion of this topic to a brief review.3339

Although a wide variety of receptors have been found to
interact with cannabinoids, cannabinoid receptors 1 and 2
(CB1R and CB2R, respectively) are by far the best character-
ized3®39 Both are G protein—coupled receptors (GPCRs)
with numerous functions, including inhibition of adenylyl
cyclase, modulation of various potassium and calcium chan-
nels, and activation of various mitogen-activated protein
kinases.3#3>4° CBI1R also has the ability to dimerize with other
GPCRs and thus modulate signaling through other receptors,
such as D2 dopamine receptors.#® CB1Rs are primarily located
within the central nervous system (CNS), although functional
CB1Rs have been found in a variety of other tissues, including
the heart, lung, liver, skin, and adipose (Figure 1).3¥4' CB2Rs

FIGURE 1. Distribution and physiologic effects of CB1Rs and CB2Rs
throughout body systems. CB1R, cannabinoid 1 receptor; CB2R,
cannabinoid 2 receptor; CNS, central nervous system; CV,
cardiovascular; Gl, gastrointestinal.
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are substantially less abundant than CB1Rs; they are primarily
located on cells and tissues of the immune system, including
leukocytes, microglia, the testis, and the spleen, but can also be
found within the CNS 384"

Several endogenous molecules have been found to inter-
act with CB1Rs and CB2Rs, and the 2 best characterized are
2-arachidonoyl glycerol and N-arachidonoyl ethanolamine
(eg, anandamide).?® Both are signaling lipids that interact
with numerous GPCRSs, including CB1Rs and CB2Rs.3® In
contrast to most other neurotransmitters stored in vesicles
after synthesis (pending a signal for release), endocannabi-
noids appear to be synthesized “as needed” for immediate
local use, much like other signaling lipids (eg, prostaglan-
dins).** In contrast, exogenous endocannabinoid receptor
ligands such as THC will not reproduce this localized, timely
signaling but rather engage widespread cannabinoid recep-
tors for a sustained period.?®

The widespread expression of cannabinoid receptors
across cell and tissue types suggests the ECS acts as a modu-
lator of various signaling pathways, impacting numerous
physiological functions. This makes ECS modulation a
potential therapeutic target for conditions like mood and
anxiety disorders, neuropsychiatric and neurodegenerative
diseases, cardiovascular and metabolic disorders, and auto-
immune diseases.*® It is important to recognize that patients
who use cannabis during pregnancy and/or lactation do so
because of the perceived benefits to its use, and there are
known biochemical and pharmacologic pathways that sup-
port these perceived benefits as plausibly real. The corollary
is that modulation of the developing ECS in utero and early
postnatal life has the potential to cause widespread harm that
is equally real.

The ECS has been found to play a role in regulating vari-
ous processes for the development and maintenance of a
healthy pregnancy, including blastocyst maturation, implan-
tation, and placentation.*+45 Throughout gestation, the ECS
is critical to neural development, including neurogenesis
regulation, neuronal migration, axonal elongation, and syn-
aptogenesis.*®47 Accordingly, exogenous cannabinoid expo-
sure in utero has been linked to a wide variety of negative
in children,

neurodevelopmental outcomes including

reduced cognitive function, attention problems, and
decreased academic ability.#*™5' Some evidence from animal
studies suggests that the ECS plays a role in regulating vari-
ous aspects of organogenesis, such as bone and pancreatic
islet formation.’>% Substantial evidence has also linked
exogenous cannabinoid exposure in utero to the delivery of
small for gestational age (SGA) newborns.>*® Some studies
have suggested an association between exogenous cannabi-

noid exposure in utero and the development of various
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congenital malformations, including gastroschisis, cardiac
malformations, and neural tube defects, although these asso-
ciations are inconsistent across the literature.’’ >

CANNABINOID PHARMACOLOGY

In interpreting the vast literature on the effects of exogenous
cannabinoid exposure in utero and during lactation, it is
important to note the wide variety of exogenous cannabi-
noids that vary in terms of structure and pharmacology.
The raw, freshly harvested cannabis plant contains numer-
ous phytocannabinoids, none of which bind to CB1Rs or
CB2Rs with significant affinity. When the plant material is
heated (dried for processing and/or pyrolyzed for smoking),
the phytocannabinoid delta-9-tetrahydrocannabinolic acid-A
is decarboxylated to the psychoactive form, delta-9-THC,
which is an agonist of CB1Rs and CB2Rs.®® Other phytocan-
nabinoid-derived CBiIR agonists include delta-8-THC and
cannabinol. Cannabidiol is another popular phytocannabi-
noid, which does not bind to CBiRs or CB2Rs. Notably,
the cannabis plant has been selectively bred over many years
to increase the concentration of tetrahydrocannabinolic acid-
A and, thus, the resulting concentration of THC in the proc-
essed plant matter itself. Between 1995 and 2021, the average
THC concentration of cannabis samples seized by the United
States Drug Enforcement Agency nearly quadrupled, from
3.96% THC in 1995 to 15.34% in 2021

This increase in THC concentration over time has been
erroneously dubbed an increase in potency. In fact, the
THC in these higher-concentration strains is chemically
identical to the THC in cannabis plants of prior decades,
and therefore the potency—the amount of clinical effect
per unit of drug—is also identical. What has changed over
time is the dose of THC per unit of plant matter. There
are also products known collectively as “concentrates,” which
are typically oils or solids produced by extracting and concen-
trating THC from cannabis plant material. These products
contain significantly higher concentrations of THC than in
selectively bred plants, ranging from 40% to 9o% THC.
Finally, synthetic cannabinoid receptor agonists (eg, “K2,”
“spice”) are true high-potency, synthetic compounds distinct
from THC that produce more severe clinical effects than
THC. While their impact during pregnancy and lactation
is beyond the scope of this review scope, it is important to
note that modern cannabinoid exposures differ significantly
from past exposures, limiting the relevance of older studies.

The route of exposure is also an important consideration
due to pharmacokinetic implications. Smoking cannabis
results in the systemic absorption of higher amounts of
THC, with peak concentrations achieved substantially faster
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compared with ingestion of edible cannabis products.
Inhalation allows for absorption of approximately 10% to
35% of available THC with peak concentrations achieved
within minutes, whereas ingestion allows for only around
2% to 20% of a THC dose to be systemically available, peaking
in 2 to 6 hours.®*® Because cannabinoids are highly lipo-
philic, an initial rapid distribution phase occurs wherein
THC is distributed to highly vascularized tissues, including
the placenta and mammary glands, and then THC is stored
in body fat, accumulating over repeated doses. Once THC
administration stops, THC slowly redistributes out of fat stores
and back into systemic circulation over a prolonged period of
time (typically days to weeks, or months in patients with high
THC body burdens).®+®® In pregnant individuals, THC
crosses the placenta, yielding fetal serum THC concentrations
approximately 10% to 30% of the levels in the pregnant per-
son.®? In lactating parents, THC accumulates in breast milk
similar to body fat, yielding breast milk THC concentrations
approximately 8 times higher than serum concentrations.®’~%9

In adults, THC is primarily hydroxylated and oxidized via
numerous CYP enzymes in the liver to 11-hydroxy-delta-9-
THC, an active metabolite, and then to the inactive r1-nor-
delta-9-THC (THC-COOH).®*® This significant hepatic
metabolism is in part responsible for the differences in
the pharmacokinetic profiles of inhaled vs ingested THC
(ie, the first-pass effect leading to reduced oral bioavailabil-
ity). Although there are scant data on fetal and neonatal
THC metabolism specifically, it is likely distinct from adult
metabolism, given the known ontogeny of hepatic drug-
metabolizing enzymes.”® In adults, THC and its metabolites
are eliminated via the urine and feces, with proportionally
more excreted in the feces relative to urine.”” Again, neonatal
data on THC elimination kinetics are lacking but likely do not
mirror adult elimination pathways due in part to the gradual
maturation of CYP enzymes’ capacity, hepatic metabolism,
and renal excretion in neonates relative to adults. For exam-
ple, limited data suggest that THC-COOH, the primary THC
metabolite excreted in adult urine, may not be the primary
THC metabolite excreted in neonatal urine.”?

QUANTIFICATION OF CANNABINOID EXPOSURE

Multiple biological sources, or matrices, are available for
detecting and measuring cannabinoids, including urine, meco-
nium, plasma, breast milk, and umbilical cord homogenate. As
noted, THC pharmacokinetics is complex, involving multiple
distribution and redistribution phases, which influence the
presence and concentration of THC and its metabolites in dif-
ferent biological matrices. Additionally, THC’s lipophilicity
limits the analytical techniques used for detection and

measurement. For example, enzyme-linked immunosorbent
assays are commonly used as urine drug screens and detect
the water-soluble metabolites of THC (THC-COOH, THC-
COOH glucuronide). Notably, these assays are not valid tests
for identifying or quantifying THC in breast milk because
the lipophilic THC is not captured by this methodology.”?

The current gold standard for cannabinoid quantification is
ultrahigh-performance liquid chromatography/tandem mass
spectrometry (UPLC-MS/MS), offering sensitivity 10 to 100
times greater than previous methods.”#77 However, even
UPLC-MS/MS can be flawed if an incorrect target analyte is
chosen, as in neonatal urine wherein THC-COOH may not
be the primary metabolite.”> UPLC-MS/MS also requires spe-
cialized equipment and personnel, limiting its use in large-
scale studies. Consequently, various methods like self-report,
urine immunoassay, and UPLC-MS/MS are used, contribut-
ing to challenges in interpreting pooled study results.

PREGNANCY AND BIRTH OUTCOMES

Examining the effects and outcomes of cannabis exposure
during pregnancy involves navigating the complexities of
cannabis use and the methods of exposure identification.
Defining cannabis exposure in perinatal research poses sig-
nificant challenges. Most clinical studies rely on self-reported
consumption, which is fraught with challenges and potential
inaccuracies when considering quantification of perinatal
exposure. Variability in timing and frequency of use through-
out gestation may influence outcomes, in addition to chal-
lenges in quantifying cannabis use across various products
and methods of use, including smoking, vaping, or ingestion
via edibles. Unlike alcohol, with which standardized mea-
sures exist, cannabis consumption lacks a uniform defini-
tion, complicating study designs and interpretations.

Research also highlights the limitations of self-reporting
compared with biological sampling. Rodriguez et al con-
ducted a retrospective study involving over 1200 pregnant
adolescents and found that 17.5% used cannabis in preg-
nancy. Of those who used cannabis, 36.9% were identified
by self-report with or without a positive toxicology test, while
65% were identified by urine toxicology testing alone, indi-
cating a significant discrepancy.”® Similarly, Metz et al dem-
onstrated that only 6% of women surveyed at delivery
reported marijuana use in the past 3o days, yet umbilical cord
toxicology testing showed that 10.3% had THC-COOH levels
above the level of quantification, and 22.4% had THC-COOH
levels above the level of detection.”® These studies demon-
strate that reliance on self-report alone may underestimate
the classification of cannabis exposure, thereby underesti-
mating the effect of cannabis in study designs.
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In 2016, 2 meta-analyses sought to clarify the impact of
cannabis use during pregnancy on perinatal outcomes.®*®"
Both meta-analyses reviewed research spanning 3 decades,
and methods of defining exposure were primarily by self-
report. The findings, however, were contradictory due to dif-
fering methodologies. Gunn et al included 24 studies and
found that cannabis exposure, measured through self-report-
ing or biological testing, was associated with increased odds of
LBW and neonatal intensive care unit (NICU) admissions.®°
Conversely, Conner et al focused on LBW and PTB across 31
studies. While unadjusted data found a heightened risk for
LBW and PTB, this association was no longer significant after
adjustment for tobacco use.®” In 2018, Metz and Borgelt syn-
thesized findings from the Gunn and Conner studies, show-
ing increased odds and relative risk of adverse neonatal
outcomes, including PTB, LBW, SGA, and NICU admission
linked to prenatal cannabis use.” Similarly, Marchand et al
published a meta-analysis on neonatal outcomes that rein-
forced the increased risks for LBW, SGA, and NICU admis-
sion among perinatally cannabis-exposed infants.®>

NEURODEVELOPMENT AND CHILDHOOD
OUTCOMES

Several studies have examined the impact of cannabis expo-
sure on long-term human outcomes. Animal studies have
demonstrated the importance of the ECS in regulating fetal
brain development and the impact of exogenous cannabis
exposure on this development. Data from long-term fol-
low-up studies mostly come from 4 prospective studies
(Table 1): the Ottawa Prenatal Prospective Study (OPPS) in
Canada, the Maternal Health Practices and Child
Development Study (MHPCDS) in the United States, the
Generation R Study (GRS) in Europe, and the Adolescent
Brain and Cognitive Development (ABCD) Study.®®7

As prospective cohort studies, these studies can provide
better quality data on primary exposures, assess causality, cal-
culate rates of disease in exposed vs unexposed individuals,
and account for confounding variables. Limitations include
cohorts that can be susceptible to selection bias, bias by mea-
sure of association due to losses to follow-up, and limited
control over variables.®® Small population sizes in subanaly-
ses of data may prevent extrapolation of findings and prevent
detection of small differences.®® Methods of defining or
quantifying exposure, changing THC concentration over
time, and confounding variables add difficulties to conclu-
sive long-term outcome assessments from these studies.
The OPPS, MHPCDS, and GRS assessed only impacts
related to inhaled methods of cannabis use and controlled
for sociodemographic factors. The OPPS and MHPCDS
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TABLE 1. Neurodevelopmental Impacts of Prenatal
Cannabis Exposure Across the Continuum of

Childhood
Study and Study Initiation Date
Investigator Size (N) and Location Population
Ottawa Prenatal 180 1978 Ottawa, Low risk,
Prospective Canada European
Study, Fried American,
et al middle class
Exposure to
cannabis and
cigarettes
Maternal Health 636 1982 Pittsburgh,  High risk, mixed
Practices and Pennsylvania ethnicity (57%
Child African
Development American),
Study, Day et al single (71%),
low
socioeconomic
status
Exposure to
cannabis and
alcohol
Generation R 9778 2002 Rotterdam, Multiethnic,
Study, Hoffman The higher
et al Netherlands socioeconomic
status
Adolescent Brain 11875 2016-2018 22 Late childhood
Cognitive sites across US  recruitment
Development (age 9y,
Study, Garavan, including
Karcher, et al parents)
representative
of US
population,
perinatal
exposures
recorded
3y 6-10 y School 14+y
Infancy Preschool Aged Adolescence
Poor sleep Deficits in Deficits in Deficits in
Poor self- memory, reading, visual  attention,
regulation reasoning, analysis, visual analysis,
Hyperarousal ~ motor skills verbal and verbal and
abstract abstract
reasoning, reasoning,
impulse executive
control functioning
Inattention, Inattention,
hyperactivity hyperactivity

Poor academic
achievement

Poor academic

achievement

Conduct Conduct
disorder disorder/
Delinquency problems
Onset of Delinquency
depression  Early-onset
cannabis use
Depression,
anxiety

Described effects are based on longitudinal outcomes studies.

represent older timeframes of study with lower THC content
of products (~4% THC) compared with current products.®®
The ABCD study data rely upon survey data from parents of
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children in the cohort, but details regarding the method of
cannabis use are not listed.

Despite these limitations, several findings are replicated
across multiple cohorts. Neurocognitive challenges are con-
sistent findings across both the OPPS and the MHPCDS, as
summarized by Smith et al.® These include problems with
conceptual-driven processing, such as attention, problem-
solving, and working memory.?" Other examples include
challenges in short-term memory, verbal outcomes, impul-
sivity, and abstract visual skills appearing after the age of
3 years and continuing into adulthood.®® Children at 6 years
of age demonstrated more impulsivity and hyperactivity.®*93
A study by Baranger et al based upon the ABCD study dem-
onstrated persistent “vulnerability to psychopathology”
throughout early adolescence associated with perinatal can-
nabis exposure.®* Long-term effects extending into early
adulthood have been demonstrated, including challenges
in response inhibition and visuospatial working memory
processing.959°

Animal studies provide models of physiologic effects of
perinatal cannabis exposure that are able to control for a
number of variables that plague human longitudinal cohorts.
A comprehensive discussion of animal studies is beyond the
scope of this review. However, findings from animal studies
include impaired cognitive flexibility, spatial learning, and
memory; altered stress responses with anxiety-like behavior
attributed to impaired development of stress-regulation sig-
naling; disruption of synaptic plasticity dependent on

How and When to Quantify THC Exposure?

Self Report, Standardization of Surveys

THC Mode, Frequency, Concentration
Biologic Source, Laboratory Methodology

Maternal past medical history
Maternal nutrition, BMI
Pharmacogenomics

Delivery

neuronal structural connectivity; and altered neurotransmit-
ter development and response to inhibitory or excitatory cel-
lular signaling.979% Mechanistic studies in humans also
support these findings. For example, a subsequent study
by Baranger et al demonstrated an association between peri-
natal cannabis exposure and localized differences in gray and
white matter of the frontal and parietal cortices, their associ-
ated white matter tracts, and striatal resting-state connectiv-
ity, which are neural circuits that underlie cognitive
functions such as attention.”®

The numerous confounding variables across cohort studies
make inconsistent findings unsurprising, with some studies
showing no significant results."*® For instance, the GRS study
did not replicate associations between perinatal cannabis expo-
sure and memory/verbal reasoning seen in the OPPS and
MHPCDS cohorts.'®* Similarly, the ABCD study found no
cognitive score differences between exposed and unexposed
children, unlike the OPPS and MHPCDS studies.”®* While
the MHPCDS cohort found no link between prenatal cannabis
exposure and conduct problems, the ABCD cohort did.?+*3
These examples highlight the challenges of interpreting
results across diverse cohorts (Figure 2).

CANNABIS USE AND LACTATION

As of this publication, the ACOG, the AAP and the ABM do
not recommend cannabis use while breastfeeding and

encourage cessation and/or reduction in use." ™44

THC abstinence/ongoing use
Milk fat content

Maternal BMI

Hepatic metabolism

Neurodevelopmental

Pregnancy Ngonatal
I Adolescence
A 4 3
Placentation Metabolic changes Prematurity
Embryogenesis Transition from Intrauterine
placental Growth/SGA
Neuronal migration circulation Enteral metabolism '
Synaptogenesis Preterm labor
Endocannabinoid HDP Validated Testing
System development Stillbirth risks Cognitive ability
Behavior
Psychiatric
disorders

Maternal Mental Health
Anxiety, Depression
PTSD
Untreated?

Concomitant Exposures?
Tobacco, Alcohol,

Opioids, Methamphetamine,
Other substances

Social Determinants of Health
Racelethnicity
Socioeconomic status
Education

Pediatric THC use

FIGURE 2. Challenges with quantifying perinatal cannabis exposure. Representation of multiple confounding factors in assessing
heterogeneity of outcomes studies. BMI, body mass index; HDP, hypertensive disorders of pregnancy; PTSD, posttraumatic stress disorder; SGA,

small for gestational age; THC, delta-9-tetrahydrocannabinol.
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However, surveys demonstrate a similar, or at times
increased, prevalence of postpartum cannabis use while
breastfeeding compared with rates during pregnancy.
Reasons for cannabis use postpartum often reflect similar
reasons to use during pregnancy: managing stress, anxiety
and mood, alleviation of pain, and sleep assistance 315100
The duration of breastfeeding among individuals with canna-
bis use has been reported to be shorter than noncannabis
users, although it is unclear if this is due to perceptions of
possible harm to the infant with ongoing cannabis expo-
sure."®°7 There are few studies of infant effects specific
to lactational exposure and no studies on infant or childhood
outcomes with isolated lactational exposure separate from
prenatal use.’*®™° Subsequently, human studies have
attempted to describe cannabis metabolism and THC excre-
tion in breast milk to provide pharmacokinetic data, although
they lack assessments of safety with THC exposure through-
out infancy.

Studies measuring THC excretion in breast milk are few
and vary in design and analyses. In 1982, Perez-Reyes was
the first to publish results from 2 women with daily inhaled
cannabis use, demonstrating THC excretion into breast milk
at approximately 8-fold higher concentration relative to
plasma, with detection of THC and its metabolites in the
stool of 1 breastfed infant.®” Contemporary studies have also
demonstrated THC as the predominant and primary canna-
binoid excreted in breast milk, with minimal cannabinoid
metabolites, and THC concentrations varying more than a
hundredfold among lactating individuals.®®®9""°""> Baker
et al performed a pilot study of 8 breastfeeding women
who were remotely recruited, taking self-directed inhaled
cannabis from a participating dispensary and expressing
their breast milk up to 4 hours postuse for cannabinoid

analysis.”® Small amounts of THC were excreted in breast
milk with a median concentration of 44.7 ng/ml (IQR,
12.2—420.3), although limitations included inability to verify
cannabis consumption or sample pumping at the specified
times. Bertrand and colleagues published their cannabinoid
analyses utilizing a human milk research repository, cou-
pling surveys of use with breast milk samples from j50
women, finding a median THC concentration of 9.47 ng/
mL (IQR, 1.01-323.0).”" Through logistic regression, the esti-
mated half-life of THC in breast milk was approximately
27 hours, with a longest duration of 6 days. Wymore et al pro-
spectively studied 25 women postpartum who abstained
from cannabis use following delivery for 6 weeks with
repeated breast milk and plasma sampling.®® Among the 7
participants able to abstain, THC was measurable in all milk
samples at 6 weeks, and the milk:plasma THC ratio was 6:1
(IQR 3.8, 8.1:1). Moss et al’s prospective study of 20 women at
2 weeks and 2 months postpartum quantified cannabinoids
in maternal plasma and breast milk samples.®® Median
breast milk THC concentrations were 27.5 ng/ml (IQR,
0.8-190.5), and median THC milk/plasma ratio was 7.0
(IQR 1.8, 34.6), with increasing cannabis use across the study
period. Holdsworth et al enrolled 20 lactating mothers with
frequent cannabis use (>1/wk) and collected milk samples
over set intervals 12 hours after cannabis use, finding peak
THC concentrations of 56.9 ng/ml (range, 4.2-129.6), with
variability in timing of peak concentrations among partici-
pants.”™ Comparison of study designs, measures, and find-
ings is described in Table 2.

Recently, compositional changes in breast milk associated
with cannabinoid use have been described. Lipid composi-
tion is altered with decreased free fatty acids, secretory
IgA, milk proteins, variability in endocannabinoids, and

TABLE 2. Comparison of Methodologies Among Studies Describing THC Excretion in Human Breast Milk

Postpartum Milk THC,
Study Eligibility Sample Time Samples Median
Author, Year Design (N) Window Intervals Analyzed (IQR), ng/ml
Perez-Reyes Prospective 2 7-8 mo - 3 milk, plasma 105
1982%” observational (60.3-340)
Baker 2018'"° Prospective 8 2-5 mo 20 min; 1,2, 4 h 32 milk 447
observational (12.-420.3)
Bertrand 2018'" Cross-sectional 50 12 mo - 54 milk 947
(1.01-323.0)
Moss 2021°° Prospective 20 Delivery 2 weeks 2 mo 40 milk, plasma 27
observational (0.8-190.5)
Wymore 2021 Prospective 25° Delivery 2-5 times/wk for 402 milk, plasma 5.5°
observational 6 weeks (44-16.0)
Holdsworth Prospective 20 <6 mo 40 min, <2 h, 114 milk 56.9°
202412 observational <4h,<6h,812h 4.2-1296)

Subcohort of subjects with THC abstention.
PMean THC concentration.
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increased lactose compared with noncannabis users.”>™™

The effects of compositional changes in lipid and protein
content in human milk and the subsequent impact on neuro-
development are unknown, requiring further study.
Despite variable methodology, these investigations all
demonstrate that THC is the primary cannabinoid in breast
milk, concentrated up to 6 to 8 times relative to plasma, and
excreted in highly variable concentrations with duration of
excretion exceeding 6 weeks in some individuals.
Pharmacokinetic analyses could not specifically predict
THC excretion in breast milk based on the lactating individ-
ual’s cannabis use, although increased use was associated
with  higher of THC

Additionally, the cumulative effect on neonates who have

excretion. %809 1m 112

levels
chronic lactational exposure is unknown. Notably, these
studies highlight challenges in cannabis cessation postpar-
tum and the tendency to increase use postpartum. Early
breastfeeding education and encouragement of reduction
or abstinence from cannabis use during pregnancy may be
helpful strategies to decrease THC exposure through breast-
feeding postpartum, consistent with recommendations from
major medical organizations.

CLINICAL RECOMMENDATIONS

Addressing perinatal cannabis exposure, including the iden-
tification of exposure, management of such use, and provider
and patient discussions on this topic should be standardized

equity,
these clinical

and evidence-based to improve and

Ideally,

care,

provider—patient  collaboration.

Birth Hospitalization

recommendations are focused on the birthing parent and
infant dyad. To achieve this, we provide recommendations
for the health care system as outlined in Figure 3.

Pregnancy and Prenatal Guidance

First, universal screening for perinatal substance use, includ-
ing specific questions regarding cannabis use, should be per-
formed at obstetric intake and hospital admission for
delivery."**® It is important to note that screening is meant
as any verbal or written question-based assessment of a per-
son’s substance use, in contrast to toxicology testing, which
references assessment of biologic specimens for detection of
substances and metabolites. Universal screening for sub-
stance use is recommended by ACOG and ASAM."®
While toxicology testing is one of many tools that may be uti-
lized in managing patients exposed to substances, with
potential benefits applied to research and outcomes, it is
not specifically recommended by any major medical entity,
and its clinical utility is particularly limited for patients with
isolated cannabis use."” Instead, screening for cannabis use
should utilize a validated tool and, if positive, include further
discussion about the type of cannabis product used, amount
consumed, usage patterns, reasons for use, intentions for
future use, and any concurrent use by partners, friends, or
family.

Screening for concomitant mental health conditions
using a validated tool is also imperative given the prevalence
of coexisting mood-related disorders with cannabis use and
the reported use of cannabis for depression- and anxiety-

Lactation Postpartum

’ Throughout: Trauma-informed care approaches, clear and consistent messaging about cannabis use

- Universally screen* for
substance use, including
cannabis, at OB intake

- Review risks of cannabis use
during pregnancy

- Universally screen* for
substance use, including
cannabis, upon admission

- Identify and set goals for
feeding infant

- Initiate Ml - Continued MI throughout
- Discuss harm reduction hospital stay
strategies

- Universal screening* for
MHC upon admission to
birthing facility

- Universal screening* for MHC
at OB intake

- Education about risks and
benefits of lactation while
using cannabis

- Multidisciplinary team”?
support

- AG for factors affecting
lactation and infant
feeding

- Encourage cannabis
cessation if not yet
achieved

- AG including safe infant
discharge plan and caregiver
counseling: safe storage,
sober caregiving, Second-
hand smoke, safe sleep

- Continue Ml and promote
harm reduction strategies

- Universal screening* for PPD

- Explore use of alternative
medications or therapies for
conditions currently being
treated with cannabis

FIGURE 3. Recommendations for health care providers managing cannabis exposure from pregnancy through postpartum care. AG,
anticipatory guidance; MHC, mental health conditions; MI, motivational interviewing; OB, obstetrician; PPD, postpartum depression. Asterisks (¥)
indicate use of a validated screening tool. Caret (") indicates multidisciplinary team to include nursing, lactation consultants, pediatric

providers, and obstetric providers.
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related conditions, as previously discussed."">9"824 ACOG
recommends that patients who are pregnant and using can-
nabis for medicinal purposes (such as management of nau-
sea/vomiting) should switch to alternative therapies with
more robust safety data specific to pregnancy. Additionally,
those considering pregnancy should be encouraged to stop
using cannabis for medicinal purposes in favor of safer alter-
natives.” For patients who choose not to abstain from canna-
bis use during pregnancy, we encourage a reduction in use as
a harm reduction strategy.

In addition to comorbid mental health screening, we rec-
ommend screening for CUD specifically among patients who
are pregnant and reporting cannabis use. In a large cross-sec-
tional study of hospitalizations during pregnancy (including
for delivery), the prevalence of CUD was only 1.19%, though
the authors speculate this may have been an underestimate
due to reliance on ICD-g and -10 codes to capture a diagnosis
of CUD."’ Patients with CUD may find it difficult to mean-
ingfully decrease their use despite a desire to do so. As such,
these patients may benefit from referral to an addiction medi-
cine specialist to help manage perinatal CUD.

Lactation
Policies should be in place to standardize the approach to lac-
tation for patients with perinatal cannabis use, especially
given the current state of variable approaches in newborn
care units.>**2® Multidisciplinary teams, including pediatric
providers, obstetric providers, nursing units, and lactation
consultants should be consistent in their approaches and
guidance to lactation counseling in the setting of cannabis
use. Anticipatory guidance should include counseling on
the impact of infant withdrawal, co-occurring conditions
and treatments, smoking, and other factors that may affect
lactation and infant feeding. The most recent statement by
the ABM states that “current data are insufficient to assess
the effects of exposure of infants to maternal marijuana
use during breastfeeding... as a result, maternal marijuana
use while breastfeeding is discouraged.” Additionally,
“women should be informed of the potential risk of exposure
during lactation and encouraged to abstain from using any
marijuana products...”"%4

Given the variability in cannabis use among pregnant and
lactating individuals, it is crucial to evaluate each case indi-
vidually. Rather than categorically banning breastfeeding
for lactating individuals with ongoing cannabis use, we advo-
cate for a shared decision-making approach, in which the
birthing parent and the medical team collaboratively discuss
the risks and benefits of breastfeeding in light of the preg-
nant person’s current and anticipated cannabis use and
any medical considerations for the infant, including
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prematurity or NICU admission. This approach allows for
a tailored discussion, leading to a jointly agreed-upon deci-
sion about the infant’s feeding plan.

Postbirth Hospitalization
Anticipatory guidance is critical for safe discharge planning
for the newborn during the postnatal period. Per the AAP,
the pattern of cannabis use and potential effects on parenting
practice should be discussed, and providers should inform
parents of the potentially harmful effects of cannabis on early
childhood brain development.’*” Education regarding safe
storage of cannabis products, out of reach of children in a
locked location, should be emphasized.'*® A sober caregiver
is recommended if/when a parent caring for a newborn or
child will be using and potentially impaired by cannabis
use. Secondhand smoke from inhaled cannabis use should
be minimized."*® Education regarding safe sleep practices
is necessary given the association of parents impaired by sub-
stance use and sudden unexpected infant death, which
includes the importance of a separate sleep space for the new-
born, benefits of room-sharing, avoidance of overheating,
use of a firm mattress, and a sleep space free from any bed-
ding, toys, pillows, or blankets. Per the AAP, “parental alco-
hol, marijuana, opioid, and/or illicit drug use in combination
with bed sharing places the infant at particularly high risk for
sudden infant death syndrome and suffocation.”°
Cannabis legalization and child welfare reporting require-
ments are not consistent across all states, thus providers must
consider local definitions of child abuse and neglect when
determining the need to make a report to child welfare ser-
vices. While several studies have identified parental substance
use as a risk factor for child maltreatment, none of these stud-
ies examined cannabis use specifically; rather, they assessed
associations between “drug use” (often not specifically
defined) and/or alcohol use.3# As such, cannabis use spe-
cifically has not been identified as an independent risk factor
for child maltreatment. However, a large population study of a
closed health care system in California demonstrated that
women with prenatal cannabis use had increased odds of their
children missing preventative well-child appointments
through the first 3 years of age.”™ Appropriate anticipatory
guidance for every parent should reinforce the importance
of pediatric continuity care and well-child visits and be empha-
sized with parents who use any substance, including cannabis.

Throughout Care

Important overarching concepts to these recommendations
include the crucial need for trauma-informed approaches
for all patients. Several studies have demonstrated a signifi-
cant association between cannabis use and prior childhood
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trauma, particularly childhood abuse and neglect.’33

Some studies suggest this effect is limited to women or is
especially pronounced in women.3¥39 Staff providing
patient care, especially those performing screening for sub-
stance use, discussing substance use, and making manage-
ment recommendations and decisions should receive
training on trauma-informed care.

Patients should receive clear and consistent messaging
about the risks associated with cannabis use during pregnancy,
lactation, and the postpartum period. Pediatric providers play a
crucial role in initiating conversations about parental cannabis
use. They should educate parents on the potential impacts of
cannabis exposure on newborns, offer guidance on cessation
strategies, and discuss harm reduction techniques.

FUTURE DIRECTIONS AND AREAS OF RESEARCH

Currently, there are numerous studies on surveys of canna-
bis use, patient safety perceptions, and reasons for ongoing
use, with findings of associated outcomes or risk factors.
However, a major limitation in perinatal cannabinoid
research has been the inconsistent definition of exposure
with overreliance on self-reported use and inadequate quan-
tification of cannabis use throughout gestation and the post-
partum period. There have been calls to develop guidance for
defining exposure by dose of THC and frequency, similar to
definitions for alcohol or tobacco use, in order for investiga-
tors to standardize exposure across study designs and more
readily compare dose-related outcomes or associations. 4!

At this time, the differential neurologic effects of perinatal
THC exposure based on timing in gestation or separate from
lactation are limited. There is a paucity of data on the variabil-
ity of cannabis use throughout gestation or postpartum use,
either by secondhand smoke or lactational exposure. More
rigorous studies are needed to assess the complexity of post-
partum cannabis use and effects on THC excretion in breast
milk and subsequent acute and chronic effects in infants.
Additionally, there are very little data on neonatal and infant
metabolism following lactational ingestion, with a reliance
on adult pharmacokinetics, which does not reflect develop-
ing metabolism during infancy.

Future studies must prioritize methods to promote canna-
bis cessation early in pregnancy and postpartum given the
challenges of abstention during this period. Assessing men-
tal health symptoms in pregnant persons and addressing
alternatives to self-medication with cannabis are also under-
studied areas of research. As cannabis legalization grows,
funding organizations must prioritize addressing these
knowledge gaps, enhancing public health endeavors, and

improving care for families.

CONCLUSION

The prevalence of cannabis use during pregnancy is increas-
ing due to multiple factors. Health care providers across the
perinatal spectrum must address cannabis use and provide
compassionate yet consistent education cautioning ongoing
cannabis use during pregnancy and lactation despite the lim-
itations of currently published data. Future research in peri-
natal cannabis use is critical and will better shape the
guidance informing optimal care of the pregnant person—
infant dyad with cannabis exposure.

Recommendations

« There is a public perception of safety of cannabis use, and
patients seek information from online nonmedical
resources that often promote perinatal use. When screen-
ing for perinatal cannabis use, take the opportunity to
educate.

« A long history of stigmatization of substance use, includ-
ing cannabis, warrants thoughtful shared decision-making
between health care providers and birthing parents regard-
ing perinatal cannabis use.

« Universal verbal screening for cannabis use is recom-
mended for all birthing individuals prenatally and postpar-
tum with a validated tool.

o Assess patterns and reasons of use, consider the pos-
sibility of CUD. screen for anxiety and mood disorders,
and provide resources/referrals as needed. Counsel on
other health effects of cannabis use (eg, pulmonary
effects, anesthesia considerations).

o Assess intent to breastfeed, counsel for safe breast-
feeding, and encourage cannabis cessation early in
pregnancy.

o Identify need for additional supports—Dbehavioral
therapy, community and/or peer support organizations,
and referral to addiction medicine.

« THC, the psychoactive component of cannabis, crosses the
placenta and is excreted and concentrated 8 to 10 times in
breast milk relative to plasma. Excretion into breast milk is
prolonged after abstention, sometimes exceeding 6 weeks.

- Cannabis use in pregnancy is associated with PTB, SGA
infants, NICU admission, and negative effects on cogni-
tion, behavior, and attention later in childhood. Close
developmental monitoring is warranted.

« There is no known safe amount of cannabis use during
pregnancy/lactation.

« Abstention of cannabis use during pregnancy and post-
partum should be encouraged, and anticipatory guidance
surrounding cannabis should be provided for all birthing
parents, regardless of their desire or ability to abstain

from use.
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o Ensure safe storage of cannabis products away from
children.

o Identify safe and sober caregivers for children; do not
drive impaired.

o Review safe infant sleep practices; do not sleep with
infant while impaired.

- Provide harm reduction strategies to reduce problems
related to cannabis use when abstention is not realistic
or achievable. Identify reasons for use, pros/cons of con-
tinued use vs cessation. Encourage reducing cannabis
use to occasional or infrequent use.

American Board of Pediatrics
Neonatal-Perinatal Content
Specification

+ Recognize prenatal substance exposure, including neo-

natal withdrawal syndromes
« Know definitions and principles of pharmacokinetics
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