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Effects of marijuana use
on female reproductive
health and pregnancy

As the landscape continues to shift, 3 experts offer guidance on
how to advise patients who may want to use this substance.
by JAMIE 0. L0, MD; CAROL B. HANNA, PHD; AND JASON C. HEDGES, MD, PHD

INTRODUCTION

Marijuana is the most used illicit drug
among females of childbearing age and
during pregnancy in the United States.'*
This prevalence is largely secondary
to the recent state level legalization of
marijuana, resulting in both its avail-
ability and perceived safety. The existing
research suggests that marijuana use
can adversely affect female reproduc-
tive health, and because its main active
ingredient, A-9-tetrahydrocannabinol
(THC), can cross the placenta®! and
is found in breast milk,® there also is

concern about harm to the developing
fetus and offspring. Public health initia-
tives have advised those attempting
to conceive, those who are pregnant,
and lactating patients to abstain from
using marijuana. However, because the
available safety data and literature are
limited, many continue marijuana use
during pregnancy. This is troublesome
considering that the potency of mari-
juana has significantly increased in the
pastdecade.® The average concentration
of THC in products sold in dispensaries
can range from 17.7% to 23.2% but can

be as high as 75.9%.” Also, only 17% to
31% of the THC content in products
sold through state-licensed and internet
dispensaries is accurately labeled.?®
With growing public endorsement of
the potential benefits of marijuana, itis
important for health care providers to
effectively counsel patients regarding its
effects on fertility and future offspring.

MARIJUANA 101
WHAT IS MARIJUANA?
Marijuana is from the Cannabis
sativa plant, which contains over
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Figure. Screening, brief intervention, referral, and treatment flow

in pregnancy*?
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600 chemicals and has medicinal and
psychoactive properties mediated by
compounds called cannabinoids.*
The main psychoactive component is
THC, a small, highlylipophilic molecule
that is metabolized by the liver with a
half-life ranging from 20 to 36 hours in
occasional users to 4 to 5 days in heavy
users and that can require up to 30 days
for complete excretion.*

COMMON FORMS AND

METHODS OF MARIJUANA USE

There are different vehicles for mari-
juana delivery (Table 1). Inhalation is the
quickest method for THC to enter sys-
temically, carries less risk of overdosing,
and includes smoking, vaporizing, and
dabbing. Of these, smoking historically
has been the most popular method and
provides arapid onset (1-3 minutes) and

short duration (1-3 hours) of symptoms.
Oral absorption includes drops, tinc-
tures, sprays, lollipops, or breath strips
and can take approximately 20 minutes
before occurrence of symptoms, which
canlast 1 to 3 hours. In contrast, gastro-
intestinal absorption includes edibles,
candies, drinks, snacks, and capsules
thatrequire digestion before feeling an
effect, which can occur between 30 and
90 minutes after consumption and last
6 to 8 hours. Of these, edibles are
popular, especially during pregnancy,
because they are palatable and discreet
and their effects can last for hours.
Because of the delay in onset of symp-
toms, these methods lend themselves to
ahigher likelihood of overconsumption.
There are also other methods such
as skin absorption through topicals,
transdermals, and suppositories.

PEER-REVIEWED

EFFECTS OF MARIJUANA
USE ON FERTILITY AND
REPRODUCTIVE HEALTH
OVULATION AND MENSTRUAL
CYCLICITY

In general, the literature supports some
degree of effect from marijuana use
on ovulation and menstrual cyclicity.
Preclinical studies have largely shown
that acute and chronic exposure
to high levels of THC can affect sex
hormones (ie, follicle-stimulating hor-
mone, luteinizing hormone), disrupt
ovulation, and result in menstrual
irregularities including amenorrhea.'*?
However, in females, the literature is
less consistent, ranging from no effect
or increased cycle length only with
frequent marijuana use more than
3timesin the prior 3 months to possibly
increased anovulation and suppressed
reproductive hormone levels."***

FECUNDABILITY

Overall, marijuana use has not been
demonstrated to significantly affect
fecundability. A large prospective
observational study that focused on
North American couples attempt-
ing to conceive found no significant
association between female and male
marijuana use and fecundability after
controlling for confounders.'* Similarly,
a retrospective observational study
using cross-sectional survey data
concluded that marijuana use in any
frequency does not prolong the time
to conception.' Most recently, a study
(NCT00467363) highlighted the poten-
tial risks of preconception marijuana
use on fecundability among women
with a history of pregnancy loss.'

IN VITRO FERTILIZATION
The literature suggests that
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Table 1 |Delivery methods for marijuana®

Method Duration (hours)
Inhaled 1-3 1-3
Oral 10-25 1-3
Ingested 30-90 6-8
Topical 15-30 3-6
Transdermal 15-30 6-8
Vaginal suppository 20 3-6

preconception use of marijuana
negatively affects in vitro fertilization
(IVF) success. In females who smoked
marijuana within 1 year prior to IVF
and gamete intrafallopian transfer, 25%
fewer oocytes were retrieved and 28%
fewer were fertilized.'” Additionally, in
a recent prospective study of females
utilizing assisted reproductive technol-
ogy, those who smoked marijuana at the
time of study enrollment had twice the
adjusted probability of pregnancy loss
as those who were former marijuana
smokers or had never used (54% vs 26%;
P=.0003).18

USE IN PREGNANCY AND
LACTATION

Approximately half of females who
use marijuana before conception
continue to use throughout pregnancy,
especially for its antiemetic proper-
ties, particularly in the first trimester
during a developmentally vulnerable
period. Most studies report a 2% to 5%
prevalence of prenatal marijuana use
with up to approximately 30% among
young, urban, and socioeconomi-
cally disadvantaged females."' They
are more likely to be younger, use mul-
tiple substances, report nausea and/
or vomiting in pregnancy, have other

life stressors or mental health condi-
tions, and have limited or disrupted
prenatal care. In pregnancy, patterns of
marijuana use reflect smoking as most
popular followed by edibles and then
vaping, with most using only 1 mode
of marijuana delivery.*

The available studies on prenatal
marijuana exposure are largely obser-
vational or retrospective, confounded
by polysubstance use and small sample
size and reliant on self-report.” This
is problematic because studies have
found that more females are positive for
marijuana use by toxicology screen than
self-reported use.? However, the exist-
ing evidence supports some degree of
adverse outcomes with maternal mari-
juanause including intrauterine growth
restriction, fetal neurodevelopmental
consequences, neonatal intensive care
unitadmission, and impaired cognitive
development of offspring.'***

RECOMMENDATIONS

At present, based on the available
evidence, the US surgeon general,*
American College of Obstetricians
and Gynecologists (ACOG),* and the
American Academy of Pediatrics*
advise pregnant and lactating patients
to abstain from using marijuana.

However, all acknowledge that further
research is needed to understand all the
effects of THC on the developing brain
and offspring.*»?

PERCEIVED BENEFITS

The most common reason reported for
marijuana use in pregnancy involves the
perceived benefits, specifically for self-
treatment of nausea or hyperemesis.
Currently, the effect of marijuana use
on nausea and vomiting during preg-
nancy is unknown. Marijuana also is
used during pregnancy for depression,
anxiety, sleep, stress, and pain. These
are all conditions that have alternative
treatments better characterized in the
context of pregnancy.

PRETERM BIRTH

The existing data are mixed but sup-
port an increased risk of preterm birth
with marijuana use. A prior systematic
review and meta-analysis adjusted for
concomitant tobacco use found that
only females using marijuana at least
weekly in pregnancy had a significantly
increased risk for preterm delivery, but
not in those using less than weekly.*
This association was not seen when only
using pooled adjusted estimates from
individual studies that had adjusted
for confounders. More recently, a large
population-based retrospective cohort
study (N=661,617) in Ontario, Canada,
noted an increased risk of preterm birth
associated with maternal marijuana use
(RR 1.41; 95% CI, 1.36-1.47).%

FETAL GROWTH RESTRICTION

AND LOW BIRTH WEIGHT

One of the most studied topics is the
association between prenatal marijuana
exposure and fetal growth restriction or
low birth weight. There have been mul-
tiple systematic reviews, meta-analyses,
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and retrospective and prospective stud-
ies on this subject that suggest there is
an association ranging from an 84-gram
to 256-gram difference.'**?"* However,
a portion of studies did not adjust for
confounders like nicotine use. A more
recent, large systematic review reported
asignificantlyincreased risk of low birth
weight was observed in females who
used marijuana more than weekly after
adjusting for cigarette smoking, but this
trend was not seen when only estimates
from individual studies that adjusted for
all confounders were used.”

FETAL STRUCTURAL

ANOMALIES

There are studies addressing the role
of marijuana and its association with
structural fetal anatomic defects.?”%
Anomalies previously described involve
the cardiac, genitourinary, gastrointesti-
nal, and central nervous system in addi-
tion to craniofacial defects such as cleft
lip and/or palate.”"* Most commonly
reported were cardiac abnormalities,
specifically ventricular septal defects.**
However, overall most studies did not
consistently find a positive association
between periconceptional marijuana
use and congenital abnormalities.?”

PREGNANCY LOSS

The available literature does not appear
to support any significant association
between prenatal marijuana use and
an increased risk of miscarriage or
stillbirth.'®13* However, the literature is
variable, in part because studies report-
ing an association are confounded by
polysubstance use, especially tobacco, or
aretoo small to detecta true relationship.
Arecent study (NCT00467363) of females
with a history of a prior first trimester loss
found no correlation between precon-
ception marijuana use and miscarriage.'®

A previous study focused on the impact
of illicit drug use and smoking on still-
birth did detect a significant association
between marijuana use and stillbirth but
this effect was diminished after adjusting
for tobacco use.*

OTHER COMPLICATIONS

Regarding other obstetric complica-
tions, there have been no associations
found between in utero exposure to
cannabis and fetal distress, maternal
diabetes, rupture of membranes,
abruption, hypertension, maternal
weight gain, hemorrhage, or duration
of maternal hospital stay.'**

WITH GROWING PUBLIC
ENDORSEMENT OF THE
POTENTIAL BENEFITS
OF MARIJUANA,

IT IS IMPORTANT FOR
HEALTH CARE PROVIDERS
TO EFFECTIVELY COUNSEL
PATIENTS REGARDING ITS
EFFECTS ON FERTILITY AND
FUTURE OFFSPRING.

OFFSPRING

NEURODEVELOPMENT AND
BEHAVIORAL OUTCOMES

Currently, the literature does not
strongly support an association
between prenatal marijuana exposure
and longer-term offspring outcomes
such as sudden infant death syndrome,
cognition, or academic achievement."
Existing studies have described an effect
on offspring neurological development
from prenatal or postnatal marijuana
exposure including trembling and a

high-pitched cry in babies, decreased
fine motor skills and abnormal social
behaviorin infants, decreased problem-
solving skills and memory, symptoms
of depression and anxiety, decreased
attention span in school-aged children,
and a predisposition toward delinquent
behavior and vulnerability to drug
addiction, including marijuana.'**

Most recently, a large retrospective
Canadian study found a significant
association between maternal mari-
juana use in pregnancy and the inci-
dence of autism spectrum disorder
(ASD)in the offspring.?? The rate of ASD
diagnosis was 2.2% among children
with in utero marijuana exposure.
The incidence of ASD diagnosis was
4.00 per 1000 person-years (95% CI,
3.65-4.38) among children exposed to
cannabis compared with 2.42 (95% CI,
2.39-2.44) among unexposed children.?
The incidence of intellectual disability
and learning disorders also was higher
among offspring by age 10 years who
were exposed to marijuana prenatally,
although this was less statistically robust
likely because of residual confounding
notadjusted for.*? The study was unable
to examine the association between the
amount or timing of THC exposure in
pregnancy and observed childhood
health outcomes.

Prior human and animal studies have
demonstrated that offspring prenatally
exposed to THC have an increased risk
for later substance use, delinquency
of behavior, enhanced heroin-seeking
profiles, and altered areas of the brain
known to modify behavioral responses
tovarious environmental stimuli associ-
ated with reward behaviors.'#*%

MONITORING DURING
PREGNANCY
The available evidence suggests a
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Table2 Cannabinoid hyperemesis syndrome (CHS) in pregnancy*

History of regular cannabis use for any duration of time | 100%
Severe cyclic nausea and vomiting 100%
= Weekly cannabis use 97.4%
Resolution of symptoms after stopping cannabis 96.8%
Compulsive hot showers or baths for relief 92.3%
Abdominal pain 85.1%
Regular cannabis use > 1 year 74.8%
Male fetus predominance 72.9%

potential harmful effect of prenatal
marijuana exposure on offspring,
including decreased fetal weight
or low birth weight.'**” Addition-
ally, most studies did not consistently
demonstrate an increased risk between
periconceptional marijuana use and
structural anatomic defects, but both
fetal congenital abnormalities and
dysmorphic features associated with
Fetal Alcohol Syndrome Disorder have
been described.?”?-3 Thus, a detailed
fetal anatomic survey and serial growth
ultrasounds should be considered in
pregnancies complicated by maternal
marijuana use, especially if maternal
pattern of use is chronic and/or heavy.

BREASTFEEDING

The prevalence of marijuana use among
breastfeeding females in states with
legalized marijuanais about 5%.° This is
concerning because THC is highly lipid
soluble and transferred into breast milk,
where it is stored in lipid-filled tissues
like the offspring’s brain, which can
potentially affect neurodevelopmental
processes. It has been demonstrated
that when THC is smoked, levels peak

in breast milk 1 hour post inhalation
and remain detectable for 6 days after
use.>* Exclusively breastfed infants
ingest a mean of 2.5% of the maternal
dose of THC.>*" Prior studies have
demonstrated that at 1 year of age,
offspring exposed to marijuana in
utero and through breastfeeding had
decreased motor development com-
pared with those not exposed.* Other
observations reported in the literature of
infants exposed to THC through breast
milk include lethargy, less frequent
feeding, and shorter feeding
times.* At this time, no studies
have adequately addressed the
effects of marijuana exposure
through breastfeeding on long-
term neurodevelopment.

CANNABINOID
HYPEREMESIS
SYNDROME
This is a condition that is difficult
to diagnose during pregnancy and
characterized by paradoxical cyclic
vomiting occurring in patients with a
history of chronic cannabis use.”’ The
classic presentation is severe nausea,

SUBSCRIBE
for practical
tips and
valuable

resources
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intractable vomiting, abdominal pain,
and abnormal, compulsive bathing
behaviors (Table 2). Additional symp-
toms include agitation, diaphoresis,
tachycardia, postural hypotension,
subjective fevers/chills, and weightloss.
It is also unresponsive to antiemetics
and episodes usuallylast 24 to 48 hours
at a time but will recur if marijuana
use is continued. Long-term therapy is
marijuana cessation for approximately
2 weeks.”

METHODS FOR TESTING

Options for maternal testing include
serum (detects use in the past 2-3 days),
urine (detects the past 2-3 days in occa-
sional users or the past few weeks in
chronic users) and hair (detects use up
to 90 days prior). Medications such as
nonsteroidal anti-inflammatory drugs
or proton-pump inhibitors have been
reported to cause false positives on drug
screens, and testing can be affected by
body mass index, frequency of use,
when marijuana was last used, and
the delivery vehicle of marijuana used.
Currently, synthetic or designer can-
nabinoids are not detected by routine
urine drug screens.

Neonatal methods for testing
include umbilical cord homog-
enate and meconium. Umbilical
cord homogenate is easier to
collect than meconium and
because THC deposits evenly
across the length of the cord, the
location of the segment of cord
sent is irrelevant. Meconium
may be more sensitive than cord
homogenate testing butis only available
after approximately 24 weeks’ gestation,
usually passed within 48 hours of birth,
and often requires coordinated effort
for collection.
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SUMMARY

The landscape of marijuana use is continuing
to shift, and health care providers need to be
adaptable in the approach taken to patients
who use marijuana who are attempting to
conceive, are pregnant, or are lactating.
As legalization increases, the perception
of safety will continue to be promoted.
This is concerning because the potency of
marijuana is still rising, which means that our
limited current understanding of the risks of
marijuana use will soon be outdated. There
isnow sufficient evidence of harm to warrant
avoiding use when attempting to conceive or
when pregnant or lactating. ACOG recom-
mends that health care providers universally
screen all patients before conception and
in early pregnancy regarding marijuana
and drug use (Figure), facilitate access to
accurate information, provide counseling,
and mabke referrals for treatment.’ ®

FOR REFERENCES VISIT
contemporaryohgyn.net/THC
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sz contemporaryohgyn.net/view/

vaccine-campaign-focuses-
on-hispanic-population

TAKEAWAYS

X The prevalence of marijuana use in females of reproductive age,
as well as the potency of THC in available products, is on the rise
and there is sufficient evidence to recommend abstinence for those
trying to conceive, are pregnant, or are breastfeeding.

X Marijuana use can affect fertility by adversely affecting sex
hormones, ovulation, and menstrual cyclicity.

X There is no significant association between preconception
marijuana use or use during pregnancy and miscarriage or stillbirth.

X Prenatal marijuana use is associated with fetal growth restriction,
low birth weight, preterm birth, and neonatal intensive care unit
admissions.

X Marijuana use during pregnancy is not significantly associated with
birth defects.

X Exposure to marijuana during pregnancy and through
breastfeeding can be associated with impaired cognitive
development of offspring.

Visit online to view this video interview with
Contemporary OB/GYN Senior Editor Angie DeRosa
and Sergio Rimola, MD, as they discuss the
Vaccinate4All campaign of the National Hispanic
Medical Association (NHMA) and how ob-gyns can
approach discussions with their LatinX patients.

Rimola is a practicing ob-gyn with Inova Health
System in Vienna, Virginia, and co-chair of the NHMA
for the Washington, D.C., metro area. The NHMA

will be stepping up its efforts to get the Hispanic
population vaccinated during National Hispanic
Heritage Month, which is taking place from September
15 to October 15.
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