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Tobacco or marijuana use and
infertility: a committee opinion

Practice Committee of the American Society for Reproductive Medicine

American Society for Reproductive Medicine, Washington, D.C.
In the United States, approximately 21% of adults report some form of tobacco use, although 18% report marijuana use. Although the
negative impact of tobacco use in pregnancy is well documented, the impact of tobacco and marijuana on fertility and reproduction is
less clear. This committee opinion reviews the potential deleterious effects of tobacco, nicotine, and marijuana use on conception,
ovarian follicular dynamics, sperm parameters, gamete mutations, early pregnancy, and assisted reproductive technology outcomes.
It also reviews the current status of tobacco smoking cessation strategies. This document replaces the 2018 American Society for Repro-
ductive Medicine Practice Committee document entitled Smoking and Infertility: a committee opinion (Fertil Steril 2018). (Fertil Steril�
2024;121:589-603. �2023 by American Society for Reproductive Medicine.)
El resumen está disponible en Español al final del artículo.
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A lthough the prevalence of ciga-
rette smoking has declined
over time, the use of other

inhaled products, such as electronic
nicotine delivery systems (ENDS; vaping
or electronic cigarettes [e-cigarettes]),
and recreational marijuana use have
increased. In 2019, approximately 21%
of adults in the United States used any
tobacco product. Cigarettes remain the
most commonly used tobacco product
at 14%, followed by e-cigarettes at
4.5%. Cigarette smoking is more
frequent amongmen, ofwhom the prev-
alence is 25% in those aged 25–44 years
old. The prevalence of cigarette use in
women aged 25–44 years old is 14%,
although 8% report use during preg-
nancy (1). An analysis of 2016 Behav-
ioral Risk Factor Surveillance System
data reported a 9.9% prevalence of cur-
rent marijuana use among women of
reproductive age (2). Current cigarette
use and e-cigarette use were signifi-
cantly associated with marijuana use,
raising the importance of screening for
each of these substances individually.

This document reviews the evidence
linking cigarette smoking, ENDS, and
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marijuana use with reproductive haz-
ards for both females and males. Health
care providers who educate their pa-
tients about the potential reproductive
risks associated with these products
will increase the likelihood that their pa-
tients will discontinue use before
conception (3, 4).
CIGARETTE SMOKING AND
INFERTILITY
Cigarette smoking is an established
modifiable risk factor for a number of
serious complications in pregnancy
and a public health challenge to
maternal-fetal health (5). These compli-
cations include, but are not limited to:
pretermdelivery, intrauterine growth re-
striction, placental abruption, placenta
previa, preterm premature rupture of
membranes, and perinatal mortality. In
addition to known risks during preg-
nancy, substantial harmful effects of
cigarette smoke on fecundity and repro-
duction have become apparent but are
not generally appreciated. A survey of
388 female employees of a Connecticut
hospital revealed that the major delete-
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rious health effects of smoking are
widely recognized. However, most of
the women surveyed, including female
health care providers, were unfamiliar
with the reproductive risks associated
with cigarette smoking (Table 1) (6).

REPRODUCTIVE
CONSEQUENCES OF
CIGARETTE SMOKING
Conception Delay

Multiple comprehensive reviews have
summarized the cumulative data on ciga-
rette smoking and female fecundity, and
all support the conclusion that smoking
has an adverse impact (Table 2) (7–11).
However, because the available studies
are observational (given the nature of
the research question) and include
diverse populations, there is potential for
bias from multiple sources (7, 8).

A meta-analysis identified the
pertinent literature available from
1966 through late 1997 and included
12 studies meeting strict inclusion
criteria (8). Data from 10,928 exposed
women and 19,179 unexposed women
were entered into these analyses. The
study yielded an overall odds ratio
(OR) and 95% confidence interval (CI)
for infertility in smoking compared
with nonsmoking women across all
study designs of 1.60 (95% CI 1.34–
1.91). In cohort studies, the OR for
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conception delay over 1 year in smoking vs. nonsmoking
women was 1.42 (95% CI 1.27–1.58), and in case-control
studies, the OR for infertility vs. fertility in smokers compared
with nonsmokers was 2.27 (95% CI 1.28–4.02). The narrow CI
suggests that the summary OR is a reasonably accurate esti-
mate of the effect and that the results are unlikely to have re-
sulted from chance. Most of the studies excluded from the
meta-analysis also support the findings that the prevalence
of infertility is higher, fecundity is lower, and the time to
conception is increased in smokers compared with non-
smokers. In some studies, the effects on fertility were seen
only in women smoking >20 cigarettes per day, but a trend
for all levels of smoking was identified. Because this
meta-analysis was published, additional large-scale, popula-
tion-based studies have emerged supporting the negative as-
sociation between cigarette smoking and fecundity,
independent of other factors (12, 13). In the largest of these
studies, investigators evaluated nearly 15,000 pregnancies
to determine the time to conception. In addition to cigarette
smoking, factors such as parental age, ethnicity, education,
employment, housing, prepregnancy body mass index, and
alcohol consumption were assessed for their possible con-
founding influences. Active smoking was associated with
increased failure to conceive within both the 6- and 12-
month durations of study. Increasing delay to conception is
correlated with increasing daily numbers of cigarettes
smoked. The percentage of women experiencing conception
delay for over 12 months was 54% higher for smokers than
for nonsmokers. Active smoking by either partner had
adverse effects, and the impact of passive cigarette smoke
exposure alone was only slightly smaller than for active
smoking by either partner (12).
Ovarian Follicular Depletion

Menopause occurs 1–4 years earlier in women smoking ciga-
rettes than in nonsmokers (14–17). The dose-dependent nature
of the effect supports the contention that smoking may accel-
erate ovarian follicular depletion, although this relationship
has not been observed in all studies (18). Chemicals in cigarette
smoke appear to accelerate follicular depletion and the loss of
reproductive function (14, 19–21). Mean basal follicle-
stimulating hormone (FSH) levels are significantly higher in
young smokers than in nonsmokers (22, 23). In one study,
basal FSH levels were 66% higher in active smokers than in
TABLE 1

Public knowledge of the risks of smoking.

Smoking
risk

Knowledge
of risk (%)

Lung cancer 99
Respiratory disease 99
Heart disease 96
Miscarriage 39
Osteoporosis 30
Ectopic pregnancy 27
Infertility 22
Early menopause 17
Hayes. Tobacco or marijuana use and infertility. Fertil Steril 2024.
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nonsmokers and 39% higher in passive smokers than in non-
smokers (23). Urinary estrogen excretion during the luteal
phase in smokers is only about one-third of that observed in
nonsmokers (24), possibly because constituents of tobacco
smoke inhibit granulosa cell aromatase (25) and induce oxida-
tive metabolism of estrogens (26). Significantly lower concen-
trations of antim€ullerian hormone (AMH) have been described
in association with current cigarette smoking in subjects pur-
suing in vitro fertilization (IVF) and in population-based
studies (27–29). In a community sample of 284 women
between 38 and 50 years of age, AMH levels were 44%
lower in current smokers compared with never-smokers;
former smoking and passive smoking were not significantly
associated with AMH levels (29). A recent cross-sectional
study (30) demonstrated an increases risk of diminished
ovarian reserve (AMH<1 ng/mL) for each additional cigarette
currently smoked (OR: 1.08; 95% CI 1.01–1.15). Longitudinal
studies have described that AMH levels fall more rapidly in
reproductively aging women who smoke. In one series, levels
declined 21% faster per year in smokers compared with non-
smokers (31). Mean gonadotropin dose requirements for
smokers receiving stimulation for IVF are higher when
compared with those of nonsmoking women (48.1 � 15.6
vs. 38.9 � 13.6 ampules, 75 IU/ampule; P< .0001) (22).
Effects on Sperm Parameters

The effect of cigarette smoking on male fertility is more diffi-
cult to discern. The effects of smoking and passive smoking on
various semen parameters have been evaluated (7, 10, 32–35).
Reductions in sperm density, motility, antioxidant activity,
and a possible adverse effect on morphology have been
demonstrated (36, 37). The decrease in sperm concentration
averaged 22% and was dose-dependent. The use of smokeless
tobacco also has a dose-dependent negative effect onmultiple
semen parameters (38). Although sperm concentration,
motility, and/or morphology are reduced compared with re-
sults observed in nonsmokers, they often remain within the
normal range. However, available evidence suggests that
smoking may have adverse effects on sperm binding to the
zona pellucida, on the basis of a study involving the zona-
free hamster egg penetration test (39). Available data on the
effect of cigarette smoking onmale fertility have been difficult
to assess because of the confounding effect of the partner’s
smoking habits and fecundity (7, 10–12, 40).
Mutagenic Potential

Gametogenesis appears to be vulnerable to damage from to-
bacco smoke (41). Both chromosomal and DNA damage to hu-
man germ cells may result from tobacco smoke exposure (42).
The proportion of diploid oocytes in the ovary increases with
the number of cigarettes smoked per day (P< .0003), an obser-
vation suggesting that smoking may disrupt the function of
the meiotic spindle in humans (42). Moreover, smoking in
pregnant women is associated with an increased risk of tri-
somy 21 offspring resulting from maternal meiotic nondis-
junction (43). The prevalence of Y chromosome disomy (two
homologous Y chromosomes) in sperm correlates with urinary
VOL. 121 NO. 4 / APRIL 2024
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cotinine concentrations, a major metabolite of nicotine, and a
marker of recent exposure to cigarette smoke (44).

Evidence suggests that gene damage in sperm may relate
to the direct binding of tobacco smoke constituents or their
intermediates to DNA (45, 46). When bound to DNA, some
of these chemicals ‘‘adducts’’ represent premutational lesions.
Cigarette smoke contains toxic oxygen-reactive species that
help produce adducts and are mutagenic in their own right.
Nuclear DNA damage and mitochondrial and cytoskeletal ab-
errations have been shown to result directly from oxidative
stress in gametes, likely in part via adduct formation. These
mechanisms are supported by the finding of increased chem-
ical additives in embryos from smokers compared with non-
smokers, indicating the transmission of modified DNA
originating from parental smoking (47). A more recent study
additionally demonstrated elevated reactive oxygen species
levels and increased global methylation of sperm DNA in
smoking normozoospermic men. This indicates that paternal
tobacco smoke exposure alters epigenetic characteristics in
sperm, potentially contributing to the noted reproductive
risks (48).

Although it is plausible that gamete DNA damage may
cause many of the recognized adverse reproductive effects
of cigarette smoking, the exact mechanism has yet to be
determined. Increases in birth defects verifiably have been re-
ported among the offspring of smoking parents, but the tera-
togenic effects of cigarette smoke during pregnancy
confound whether DNA damage in gametes may play a role
(47).
Early Pregnancy Effects

Cigarette smoking is associated with an increase in sponta-
neous miscarriage in both natural and assisted conception cy-
cles (4, 49, 50). Five of seven heterogeneous studies (including
the only prospective study) of natural conception in female
smokers have found an increased miscarriage risk (8). In
one study of inner-city women 14–39 years of age, smoking,
as assessed by the presence of cotinine in the urine, was inde-
pendently and significantly related to an increased risk of
spontaneous abortion (OR 1.8, 95% CI 1.3–2.6) (50). There
are few studies investigating the chromosomal effects of ciga-
rette smoking within abortus tissue, but the vasoconstrictive
and antimetabolic properties of some components of cigarette
smoke, such as nicotine, carbon monoxide, and cyanide, may
lead to placental insufficiency and embryonic and fetal
growth restriction and demise. However, smokeless tobacco
is also associated with an increased risk of pregnancy loss
(51, 52), suggesting that substances other than the combus-
tible by-products of tobacco may also cause pregnancy loss.

Although it is difficult to control for other lifestyle fac-
tors, an association between ectopic pregnancy and cigarette
smoking has been consistently reported (36, 53, 54). A case-
control study showed an increased risk of ectopic pregnancy
in women who smoked more than 20 cigarettes daily
compared with nonsmokers (OR 3.5, 95% CI 1.4–8.6) (53). A
more recent prospective cohort study noted an increased
risk of ectopic pregnancy in current smokers (OR 1.73, 95%
CI 1.28–1.32). The risk of ectopic pregnancy fell to the same
591
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level as that of never-smokers 10 years after quitting (54).
Pickup of the oocyte cumulus complex and ciliary beat fre-
quency were found to be inhibited in hamster oviducts sub-
jected to cigarette smoke in a perfusion chamber (55).
Analysis of an oviductal epithelial cell line (OE-E6/E7) and
explants of human Fallopian tubes exposed to cotinine
demonstrated significant changes in Fallopian tube epithelial
morphology and altered epithelia cell turnover (56). These ab-
normalities may contribute to increased incidences of ectopic
pregnancy and tubal infertility in smoking women.
Effects of Maternal Cigarette Smoking on Male
Progeny

An epidemiologic study to identify the cause of decreasing
sperm counts in Danish vs. Finnish men has suggested an ef-
fect of maternal cigarette smoking (57). After adjusting for
confounding factors, men whose mothers had smoked >10
cigarettes per day had sperm densities that were 48% lower
than men with nonsmoking mothers (95% CI �69% to
�11%). Paternal smoking was unrelated to the semen param-
eters of the offspring. The investigators suggested that these
effects on male offspring could be mediated by cadmium or
other contaminants of cigarette smoke. Together with a
reduction in fecundity and early pregnancy effects, these ef-
fects on progeny may add substantially to the overall adverse
reproductive burden from smoking.
Influence on Infertility Treatments and Outcomes
of Assisted Reproduction

Evidence suggests that self-reported cigarette smoking during
ovulation induction for polycystic ovary syndrome is associ-
ated with diminished odds of live birth (LB). A secondary
analysis of the Pregnancy in Polycystic Ovary Syndrome II
(PPCOS II) study, a randomized, controlled trial comparing
the effectiveness of clomiphene citrate to letrozole in the
treatment of infertility in women with polycystic ovary syn-
drome, described 80% lower odds of LB when both members
of a couple smoked but no significant association with treat-
ment outcomes when either the male or the female partner
smoked (58). The association between couple smoking and
diminished LB rate was independent of the effects of age,
body mass index, sperm concentration, intercourse fre-
quency, and study drug randomization. The observation
that cigarette smoking in both partners was required to see
an effect on LBs is important for preconception counseling
about smoking cessation efforts.

The impact of cigarette smoking on intrauterine insemi-
nation (IUI) success has not been evaluated extensively,
with studies demonstrating mixed results. Several studies
were unable to find a significant association between male
or female smoking and IUI outcomes (59–62). One study
demonstrated that smokers who underwent ovarian
stimulation required significantly higher gonadotropin
dosing. Another study reported that male smoking resulted
in a statistically significant reduction in clinical pregnancy
rate (CPR) for partner insemination (10.9% CPR for male
nonsmokers vs. 5.9% for male partner smokers). The
592
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investigators also demonstrated the impact of female
smoking on donor insemination cycles. Female nonsmokers
and those smoking <15 cigarettes a day had a higher CPR
than women smoking >15 cigarettes daily (16.8% and
24.5% vs. 5.6%, P¼ .01). A third study also demonstrated
the impact of male partner smoking in homologous IUI
cycles (63), as well as females smoking >15 cigarettes a day
on donor IUI cycles (64).

Several meta-analyses have been published examining
the relationship between cigarette smoking and the outcomes
of assisted reproductive technology (ART) cycles (7, 8, 65–67).
One early meta-analysis that included nine studies identified
an OR of 0.66 (95% CI, 0.49–0.88) for conception among
smokers undergoing IVF (8). Another meta-analysis of seven
relevant studies in addition to the investigators’ own prospec-
tive data yielded an OR of 1.79 (95% CI, 1.24–2.59) for suc-
cessful first IVF cycles in nonsmokers over smokers (68), a
result suggesting that smokers require nearly twice the num-
ber of IVF cycles to conceive as nonsmokers. Two more recent
meta-analyses published in 2018 demonstrated similar re-
sults, with a significantly reduced chance of LB per cycle
for smoking patients (OR 0.59, 95% CI 0.44–0.79) as well as
a significantly increased risk for spontaneous miscarriage
(OR 2.22, 95% CI 1.10–4.48) (66, 67).

Additional studies support the conclusion of these meta-
analyses by demonstrating the adverse effects of cigarette
smoking on conception rates in ART cycles (68–70). Among
these is a prospective cohort study that analyzed the
quantity, frequency, and duration of smoking exposure
among 221 couples at various time points (including
lifetime, week before treatment, and during procedures)
(69). In a multivariate analysis, a woman who ever smoked
during her lifetime was more likely to fail to conceive
(relative risk [RR] 2.71, 95% CI 1.37–5.35, P< .01) or
achieve a LB (RR 2.51, 95% CI 1.11–5.67, P ¼ .03) with ART
when compared with a nonsmoker. This association was
still significant even when adjusting for the effects of age,
race, educational attainment, and numerous other
confounding variables. Each year that a woman smoked
was associated with a 9% increase in the risk of
unsuccessful ART cycles (95% CI 1.0–1.16, P¼ .02). Studies
evaluating donor-oocyte cycles are limited, but evidence sug-
gests that donor-egg recipients who were described as
moderate-to-heavy smokers were significantly less likely to
achieve pregnancy than light or nonsmoking donor-egg re-
cipients (34.1% vs. 52.2%, respectively, P¼ .02). These results
suggest that alterations in uterine receptivity may also
contribute to diminished ART therapy success in smokers (68).

The specific adverse effects of cigarette smoking on
reproductive processes cannot be defined precisely because
reported outcomes have been heterogeneous. Yet studies
have variously reported an increased gonadotropin require-
ment for ovarian stimulation, lower peak estradiol levels,
elevated testosterone levels, fewer oocytes retrieved, higher
numbers of canceled cycles, thicker zona pellucida, lower im-
plantation rates, and more cycles with failed fertilization in
smokers compared with nonsmokers (7, 23, 65, 69, 71–75).
The detrimental effect of smoking becomes more detectable
in older women undergoing treatment (7, 40, 41, 76, 77).
VOL. 121 NO. 4 / APRIL 2024
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The effects of smoking and advancing age may therefore
synergize to accelerate the rate of oocyte depletion (41).

Possible mechanisms of compromised oocyte quality
include the presence of toxins derived from tobacco smoke
in follicular fluid. The follicular fluid concentrations of the
heavy metal cadmium (78), a known ovarian toxin, are higher
in smokers than in nonsmokers. Lipid peroxidation, a marker
of intrafollicular oxidative stress, is more abundant in the
follicular fluid of smokers undergoing IVF than nonsmokers
(79). Likewise, the concentrations of cotinine in the follicular
fluid aspirated from women at the time of egg retrieval in IVF
cycles relate directly to the number of cigarettes smoked (80).
All women with known exposure to passive smoke in the
home also had detectable follicular fluid cotinine levels, albeit
at lower concentrations. These data emphasize the potential
hazards of passive tobacco smoke inhalation. Additional ev-
idence suggests an association between exposure to side
stream smoke and impaired reproductive outcomes in IVF cy-
cles, such that CPRs are comparable to those of active smokers
and significantly lower than those of nonsmokers (81). Over-
all, it appears that ART may not necessarily be able to over-
come the reduction in natural fecundity associated with
smoking.
TABLE 3

Resources for smoking cessation.

Agency for Healthcare Research and Quality
Treating Tobacco Use and Dependence – 2008 Update Clinical

Practice Guideline
https://www.ahrq.gov/prevention/guidelines/tobacco/clinicians/

update/index.html
Smoking Cessation: A Report of the Surgeon General
https://www.hhs.gov/surgeongeneral/reports-and-publications/

tobacco/2020-cessation-sgr-factsheet-key-findings/index.html
U.S. Preventive Services Task Force
Tobacco Smoking Cessation in Adults, Including Pregnant Persons:

Interventions
https://www.uspreventiveservicestaskforce.org/uspstf/

recommendation/tobacco-use-in-adults-and-pregnant-women-
counseling-and-interventions

NIH National Cancer Institute Smoking Cessation
Includes link to smokefree.gov Initiative (SFGI) – free information and

support
https://cancercontrol.cancer.gov/brp/tcrb/smoking-cessation
American Cancer Society
How to Quit Using Tobacco
https://www.cancer.org/healthy/stay-away-from-tobacco/guide-

quitting-smoking.html
American Lung Association
Lung Helpline and Tobacco Quitline
https://www.lung.org/help-support/lung-helpline-and-tobacco-

quitline
U.S. Food and Drug Administration
Quitting Smoking and Other Tobacco Public Health Resources
https://www.fda.gov/tobacco-products/health-effects-tobacco-use/

quitting-smoking-and-other-tobacco-public-health-resources
Hayes. Tobacco or marijuana use and infertility. Fertil Steril 2024.
SMOKING CESSATION
Unfortunately, even among pregnant women who may un-
derstand the risks of cigarette smoking, concerted efforts to
help them quit smoking have been only modestly effective
(3). Smoking cessation rates are generally better for infertile
women than for pregnant women. One study that examined
smoking cessation in infertile women found that a relatively
simple and inexpensive approach on the basis of individual-
ized counseling regarding the risks of smoking was reason-
ably effective, increasing the proportion of women who quit
smoking from 4% at baseline to 24% after 12 months of inter-
vention (4). This study method involved several minutes of
counseling, education, and encouragement during each clinic
visit, according to the patient’s individual stage of readiness
to quit. This method was more successful than just providing
educational materials and website addresses alone (4). A more
recent study from the Netherlands reported on the use of an
mHealth tool (a mobile phone with internet access) to support
healthy nutrition and lifestyle behaviors in couples planning
pregnancy. A subsequent randomized controlled trial demon-
strated an improvement in the lifestyle risk score (smoking
and alcohol use) both 24 weeks after the start of the program
and 12 weeks after completion of the program (82).

The Public Health Service and National Cancer Institute
offer validated evidence-based intervention guidelines for
smoking cessation that incorporate and extend the above-
described recommendations (83, 84). A five-step approach is
suggested: ask about smoking at every opportunity; advise
all smokers to stop; assess willingness to stop; assist patients
in stopping (including the use of pharmaceuticals and CO
monitoring); and arrange follow-up visits (10, 85). Specific
smoking cessation protocols for pregnant women have been
outlined in several reviews (3, 86, 87). Other helpful resources
for smoking cessation for health care providers and patients
VOL. 121 NO. 4 / APRIL 2024
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are available from various organizations (Centers for Disease
Control, American Cancer Association) via their websites
(Table 3).

Although pharmacotherapy for cigarette smoking cessa-
tion has not been studied specifically in infertile women, it
may be justified for some. When behavioral approaches fail,
the use of nicotine replacement therapy (NRT), bupropion,
and/or varenicline has resulted in a twofold increase in the
proportion of nonpregnant women able to quit smoking
(86). Varenicline is a partial agonist at the ɑ-4 b-2 subunit
of the nicotinic acetylcholine receptor and, as such, reduces
nicotine withdrawal symptoms and diminishes the rewarding
effects of cigarettes (88). Bupropion is believed to up-regulate
noradrenergic and dopaminergic activity in the central ner-
vous system, which may also limit the rewarding effects of
smoking. A review summarized the results of 267 randomized
trials involving>100,000 patients and described the compar-
ative effectiveness of these treatments in nonpregnant adults
(89). Nicotine replacement therapy and buproprion had
similar efficacy, although varenicline was 60%more effective
for smoking cessation (89). Studies evaluating the risk of tera-
togenicity in pregnant women prescribed bupropion, vareni-
cline, and NRT are limited. Although some evidence suggests
that buproprion exposure has a low risk to the fetus (90), there
is debate in the literature regarding the risk of left ventricular
outflow tract obstruction with first-trimester exposure (91–
93). Studies evaluating pregnancies in which nicotine
therapy was prescribed have failed to demonstrate increased
fetal anomalies, with the exception of one report suggesting
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a higher risk of congenital respiratory tract anomalies with
nicotine treatment compared with smokers (OR 4.65, 95% CI
1.76–12.25) (94–96). Two recent observational studies failed
to demonstrate any increased risk of a major congenital
anomaly or adverse perinatal event with maternal
varenicline use in pregnancy (97, 98). Despite this
information, the United States Preventive Services Task
Force recently updated their guidelines regarding smoking
cessation in pregnant adults and concluded that the
evidence is insufficient to assess a balance of the risks and
benefits of pharmacotherapy (99).

On average, female smokers referred for evaluation and
treatment of infertility have tried to quit smoking three times
previously. Sadly, only 18% of such women have received
advice on smoking cessation from their referring physicians
(4). The likelihood of achieving smoking cessation appears
to increase with each attempt (11, 87), and physicians who
care for infertile women have another opportunity to help
them quit smoking, beginning with their initial visit. The sub-
stantial reproductive risks associated with smoking and the
revelation that much of the reduced fecundity associated
with smoking may be reversed within a year of cessation (7,
100, 101) can be powerful incentives when included in physi-
cian counseling. When successful, smoking cessation repre-
sents an important part of effective treatment for infertility.
ELECTRONIC NICOTINE DELIVERY SYSTEMS
Electronic nicotine delivery systems, more colloquially
known as e-cigarettes or vaping, are battery-powered prod-
ucts used to heat and aerosolize a solution that contains nico-
tine and other toxic substances (102, 103). Electronic nicotine
delivery systems are often touted as a ‘‘safer’’ or ‘‘cleaner’’
alternative to cigarettes (104) or as a bridge to cigarette smok-
ing cessation (105, 106). Despite the perception that ENDS are
less harmful than traditional tobacco products, increasing
data show that the aerosolized particles contain toxic sub-
stances that may be harmful to both the user and nonusers
who are exposed secondhand (102). The World Health Orga-
nization has stated that the use of ENDS may lead to an
increased risk of some diseases, such as cardiovascular dis-
ease, cancer, and adverse reproductive outcomes (103). In
particular, there is increasing recognition of lung injury
because of the use of ENDS, termed e-cigarette product-use-
associated lung injury (107).

Although found to contain fewer toxic components than
traditional cigarettes, the aerosol in ENDS has been found to
contain metals (chromium, nickel, and lead) and carbonyls
(formaldehyde, acetaldehyde, acrolein, and glyoxal) (103).
Heavy metals may act as endocrine disruptors (108) and
have been linked to male infertility (109); carbonyl exposure
has been linked with infertility (110) and miscarriage (111).
Additionally, given that ENDS contain nicotine, any harmful
exposure to nicotine itself is not avoided by its use. There is a
dearth of evidence regarding the effect of ENDS on reproduc-
tive health with regard to conception, ovarian reserve deple-
tion, sperm parameters, or ART outcomes in humans. Most
currently available literature involves animal studies (112).
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However, despite the lack of conclusive evidence in humans,
there is a theoretical basis on which ENDS may harm repro-
ductive function.
Fecundity and Implantation

Studies in mouse models have shown that female mice
exposed to vapors from ENDS have a delayed time to first
litter, suggesting lower fecundity and impaired implantation
compared with female mice exposed to sham vapors (113).
Exposure to ENDS vapors in mice has been shown to impair
placental trophoblast function (114). So far, only one study
has evaluated the impact of ENDS use on fecundability in hu-
mans; its findings suggested that ENDS use was associated
with lower fecundability, although it was difficult to differen-
tiate between independent use of ENDS and joint use with
traditional combustible cigarettes (115). There are no studies
that evaluate the effect of ENDS use on early miscarriage in
humans.
Male Reproduction and Sperm Parameters

There is a small body of literature that exists that suggests that
ENDS has an effect on male reproductive function. Although
no studies exist to compare the effect of ENDSwith traditional
combustible cigarettes on erectile dysfunction, studies have
shown that ENDS result in similar vascular damage, albeit at
lower levels, comparedwith traditional combustible cigarettes
(116). Additionally, nicotine itself has been implicated as a
contributor to erectile dysfunction (117), thus putting those
who use ENDS at risk. A recent systematic review of animal
studies suggested that ENDS impact sperm parameters,
although less than traditional combustible cigarettes (116,
118). Animal studies have found exposure to ENDS aerosol-
izing liquid to be associated with decreased sperm density
and viability in rodent models, regardless of whether or not
nicotine was present in the liquid, suggesting that the liquid
that gets aerosolized with ENDS usemay itself cause oxidative
imbalance and impact steroidogenesis (119, 120). A single
epidemiological study in humans exists that examines testic-
ular function in men using ENDS. This study found that men
who reported the use of ENDS had lower sperm concentration
and total sperm count compared with nonusers (121).
Assisted Reproductive Technology Treatment
Outcomes

No studies exist yet that look specifically at the effect of ENDS
use on ART success or outcomes.
Embryological Development

Most studies regarding the effects of ENDS on embryological
development come from animal models. These animal studies
show complications related to fetal development that range
from physical morphology to major developmental and func-
tional abnormalities of organ systems that have the ability to
impact offspring exposed in utero into their adult life (122–
126). Animal studies have demonstrated abnormal lung
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growth, airway branching, and alveolar development (127).
One study on embryonic development included human stem
cells and found exposure of embryonic stem cells to ENDS
fluid to be cytotoxic; moreover, this study found that
cytotoxicity was not because of nicotine but was correlated
with the number and concentration of chemicals used in
ENDS flavor fluids (128).
Pregnancy Outcomes

Most of the current literature surrounding ENDS in humans
pertains to the negative health consequences of ENDS expo-
sure in pregnancy from epidemiological studies, but data
are still scarce. Both the American College of Obstetricians
and Gynecologists and the Centers for Disease Control and
Prevention recommend against the use of ENDS in pregnancy
and the postpartum period (129). Despite this recommenda-
tion, there is a perception among pregnant women that smok-
ing e-cigarettes is a safer alternative than smoking traditional
combustible cigarettes (130–133), and the use of ENDS in
pregnancy is increasing (134). Additionally, most pregnant
women who use ENDS also use combustible cigarettes
rather than exclusively using ENDS (135–137), so it is
difficult to differentiate health effects during pregnancy
between traditional combustible cigarette use and ENDS
alone. Two studies have attempted to look at pregnancy
outcomes, notably birth weight and ENDS use. Regan and
Pereira (135) used data from the Pregnancy Risk Assessment
Monitoring System to compare the pregnancy outcomes of
former smokers (those who quit combustible cigarette
smoking before pregnancy and did not use ENDS) to those
of exclusive ENDS users, combustible cigarette smokers,
and dual ENDS þ cigarette smokers. They found that ENDS
users had a similar prevalence of preterm birth (adjusted
prevalence ratio [aPR] 0.85; 95% CI 0.55–1.31), small-for-
gestational-age (aPR 0.56; 95% CI 0.29–1.08), and low birth
rate (aPR 0.81; 95% CI 0.54–1.21) compared with current
smokers (135). Moreover, ENDS users had a higher prevalence
of low birth weight (aPR 1.52; 95% CI 1.01–2.29) compared
with former smokers (135). The investigators concluded that
the prevalence of low birth weight was higher for those who
used e-cigarettes, even exclusively, compared with women
who quit smoking cigarettes entirely. These findings were
not replicated in a smaller prospective observational study
by McDonnell et al. (138), which found that birth weights of
infants born to women who were exclusive ENDS users
(mean 3,470 � 555 g) were similar to those of women who
were nonsmokers (mean 3,471 � 504 g), whereas birth
weights of infants born to combustible cigarette smokers
were significantly less (3,166 � 502 g) (138).
Long-Term Effects on Offspring

No human studies exist that detail the long-term outcomes of
offspring fromwomen who used ENDS during pregnancy, but
some studies in animals have suggested long-term conse-
quences. Animal models have shown the effects of ENDS on
the female offspring of female mice exposed, although in
utero, to ENDS, as these offspring were more likely to have
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decreased weight gain and were significantly smaller than
mice not exposed to ENDS (114). Vascular compromise in
offspring of female rats with ENDS exposure during preg-
nancy has been also demonstrated; middle cerebral artery
reactivity by endothelial-dependent dilation to acetylcholine
was found to be 51%–56% reduced in offspring of female rats
exposed to ENDS as well as when exposed to nicotine-free
versions of electronic cigarette vapors compared with
ambient air exposure (139). Electronic nicotine delivery sys-
tems have been linked with behavioral changes including
memory and cognition, altered brain development, and defi-
cits in neurotransmission in murine models (140).
Conclusions

Although touted as a safe alternative to traditional combus-
tible cigarettes, early data from animal studies involving
ENDS suggest overall harm to reproductive health and that
use by pregnant women may be detrimental to fetuses.
MARIJUANA
Since 2012, 18 states, two territories, and the District of
Columbia have legalized marijuana for adult recreational
use, with an accompanying increase in the number of people
reporting initiating use from 2.2 million people in 2002 to 3.5
million people in 2019 (141, 142). Up to 17% of men and 12%
of women report using marijuana during the preconception
period, with lower reported use in women during pregnancy
(143–147), with a longer time to pregnancy, and infertility
(148–152). In studies investigating perceptions of marijuana
during preconception and pregnancy, participants report
that marijuana is risky, is safe in pregnancy at low doses,
poses no risks to offspring, or does not impact fertility
(152–156).

The American College of Obstetrics and Gynecology and
the American College of Pediatricians recommend against the
use of marijuana during preconception and pregnancy
because of the risks to offspring, although they acknowledge
that supporting evidence is incomplete, conflicting, and
largely theoretical (157, 158). Evidence on the potential asso-
ciations between marijuana use and fertility is likewise
incomplete and conflicting. Studies conducted thus far are
potentially hindered by issues including a small number of
exposed participants, misclassification of the exposure
because of retrospective and participant self-report, lack of
information regarding type of marijuana use (e.g., smoking
vs. edibles), heterogeneity in study designs, study popula-
tions, and dose and timing of marijuana use.
Female Reproductive Hormones

Thus far, no appreciable associations have been found
between marijuana use and most examined female
reproductive hormones (FSH, progesterone, estradiol, testos-
terone (total and free), prolactin, estrone-1-glucuronide,
pregnanediol-3-glucuronide, sex hormone-binding globulin
(SHBG), dehydroepiandrosterone sulfate, and AMH) (143,
149, 159–161).
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Luteinizing hormone (LH), the only exception, has been
inconsistently associated with marijuana use across a small
number of existing studies that are heterogeneous in size,
population, and timing of exposure. In a trial consisting
of 5 and 16 (respectively) female marijuana users, Mendel-
son et al. (159) in 1986 and Mendelson and Mello (162) in
1984 found that marijuana use during the periovulatory
and luteal phases of the menstrual cycle was associated
with a short-term suppression of LH up to 180 minutes after
exposure to one 1-g marijuana cigarette. In a subsequent
small (n ¼ 56) retrospective cohort study, no association
was found between weekly chronic marijuana use and LH
level (mean LH nonusers 10 mIU/mL, infrequent 11 mIU/
mL, moderate 16 mIU/mL, frequent 9 mIU/mL). The phase
of participants’ menstrual cycles was not specified and mea-
sures of statistical significance were not provided in the text
(160). Conversely, in a prospective study of 1,228 female
participants with a history of pregnancy loss, any marijuana
use in the year before conception was associated with higher
LH across the menstrual cycle (median level users 1.7 mIU/
mL, interquartile range [IQR] 0.2, 3.7 mIU/mL) (nonusers 0.5
mIU/mL, IQR 0.2, 1.7 mIU/mL) and a higher LH-FSH ratio
(median ratio users 0.2, IQR 0.2–0.8) (nonusers 0.3, IQR
0.2–0.6). However, the number of exposed participants
was low (n exposed ¼ 62) (143).
Male Reproductive Hormones

Male testosterone, FSH, LH, SHBG, and inhibin have all been
assessed for associations with marijuana; however, studies
are difficult to compare because of heterogeneity in findings,
size, population, and dose or timing of marijuana exposure
(160, 163–167). Smoking marijuana was associated with
lower testosterone levels in an early small case-control study
(n exposed¼ 20) (nonusers groupmean 742� 29 ng/100mL),
(users 5–9 joints/wk group mean 503, SEM � 40 ng/100 mL)
(164). Although subsequent, larger studies found positive as-
sociations between greater testosterone concentrations and
more recent use (165, 167). Similarly, in a 2019 prospective
cohort study enrolling men presenting at an infertility clinic,
although there were no differences in testosterone levels
among men who were current, past, never, or ever marijuana
smokers, men who had ever smoked marijuana at higher in-
tensity had higher levels of serum testosterone than ever
smokers at a lower intensity (20 additional joint years
adjusted difference 8.22 ng/dL, 95% CI 2.02–14.8) (n ever
exposed ¼ 365) (150).

Inhibin and SHBG have not been studied widely, and no
appreciable associations were found between LH and FSH
levels and marijuana use in studies comprising men from
the general population (160, 163, 164, 166). In an ongoing
prospective cohort study enrolling men presenting to an
infertility clinic, although no appreciable associations were
found with LH and FSH levels, modestly depressed among
marijuana smokers (never 7.77 IU/L, 95% CI 6.23–9.68),
(ever 6.49 IU/L, 95% CI 5.28–7.98), and inhibin and SHBG
elevated (inhibin adjusted difference 10.9 pg/mL, 95% CI,
0.30–22.6) (SHBG adjusted difference 9.00 nMol/L, 95% CI
1.65–16.9) (150).
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Anovulation and Menstrual Cycles Abnormalities

Although evidence is scarce, findings from existing studies
suggest a potential association between marijuana use, anov-
ulation, and menstrual cycle abnormalities. A case-control
study comprising 171 women exposed to marijuana between
1975 and 1982 found a positive association between both
ever using marijuana (adjusted RR [aRR] ever vs. never 1.7,
95% CI 1.0–3.0) and use within a year of trying to conceive
(aRR of use within a year vs. never 2.1, 95% CI 1.1–4.0) and
anovulatory infertility (167). This finding is supported by re-
sults from a cohort study of women with pregnancy loss in
which there was a trend toward an increased risk of anovula-
tory cycles in women who had ever used marijuana (aRR ever
vs. never 1.75, 95% CI 0.85–3.60) (143). Two studies have as-
sessed marijuana use and menstrual cycle abnormalities. In a
prospective cohort study of 201 US women in North Carolina,
marijuana use was associated with a longer follicular phase
compared with nonuse (P¼ .04) (168). However, there was
no evidence of a dose-response relationship between occa-
sional use (a 3.5-day increase) and frequent use (a 1.7-day in-
crease) compared with nonusers, and the number of exposed
participants was low (n exposed ¼ 29) (168). Similarly, in a
2018 case-control study of women who smoke tobacco,
women who concurrently used marijuana (n ¼ 13) had a
shorter luteal phase (mean 16.8 days, SD 11.3 days) than
the 39 women who only smoked tobacco (mean 11.4 days,
SD 2.2 days) (P¼ .002) (169).
Semen Quality

Thus far, studies comprising men from the general population
have found positive associations between marijuana use and
diminished semen quality across all parameters aside from
semen volume (count, morphology, motility, concentration)
(164, 167, 170). However, only one study contained a larger
sample size (n ¼ 545) (167). Studies conducted in geographi-
cally diverse populations of men presenting to infertility
clinics are more numerous and have found either no appre-
ciable associations or inconsistent associations between
marijuana use and examined semen parameters (sperm vol-
ume, concentration, motility, progressive motility,
morphology, count, and ejaculatory volume) (147, 149, 150,
156, 171).

Among studies comprising men presenting to infertility
centers, spermmorphology and motility were the most widely
studied parameters. Marijuana use (current, past 3 months,
and any past) was associated with an increased risk of
abnormal sperm morphology across three studies conducted
in the UK, Pacific Northwest, and Jamaica (147, 156, 171).
Contrary to this, in a study comprising men presenting to
an infertility center in New England, no appreciable associa-
tions were foundwith never, ever, past, or current use of mari-
juana and % normal morphology (150), and a modestly lower
risk of abnormal morphology was found in men who had ever
smoked vs. never smoked marijuana among Jamaican men
(adjusted OR [aOR] abnormal morphology 0.4, 95% CI 0.2–
0.9) (156). Findings from three studies examining sperm
motility are likewise inconsistent. Although use of a large
quantity of marijuana or recent marijuana use was associated
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with increased odds of ‘‘abnormal motility’’ among Jamaican
men (156), no appreciable associations were found between
never, ever, past, or current marijuana use and % total sperm
motility among men presenting to an infertility center in New
England (150). Contrary to popular beliefs, current marijuana
use was associated with a lower risk of abnormal motility
among men in the Pacific Northwest (aOR of % abnormal
motility 0.4, 95% CI 0.25–0.91) (147).
Female Marijuana Use and Pregnancy Delay

Results from the few studies investigating associations be-
tween female fecundability and marijuana are conflicting.
The most recently published study found that any past-year
use of marijuana was associated with reduced fecundability
(aOR 0.59, 95% CI: 0.38–0.92). However, the sample con-
tained 1,228 women with a history of pregnancy loss, and
the number of exposed participants was low (n exposed ¼
62) (143). Conversely, in an internet-based prospective cohort
study of 4,194 North American female pregnancy planners
conducted in 2013–2017 with a higher number of exposed
participants (n exposed ¼ 485), no appreciable association
was found between marijuana use < or R once per week
compared with nonuse (adjusted fecundability ratio [aFR]
<once/wk aFR 0.99, 95% CI: 0.85–1.16, Ronce/wk aFR
0.98, 95% CI: 0.80–1.20) (144). Similarly, no appreciable as-
sociation was found between marijuana use and time to preg-
nancy in a cross-sectional sample of 1,076 women trying to
conceive who responded to the National Survey of Family
Growth between 2002 and 2015 (n exposed ¼ 124) (adjusted
time ratio for daily users 0.92, 95% CI: 0.4–2.0; weekly 1.7,
95% CI 0.9–3.3; monthly 1.1, 95% CI 0.6–2.2, <once per
month 1.0 (0.7–1.3) (172). In a retrospective cohort study,
the time to pregnancy was shorter (3.7 vs. 5 months) for
women who reported smoking R1 joint/wk (n exposed ¼
379) compared with women who reported no use (173). How-
ever, the association was modest (aRR of conception 1.1, 95%
CI 1.0–1.2), and no appreciable associations were found be-
tween smoking R1 joint/wk and primary infertility in a
related case-control study (aOR of infertility 1.1, 95% CI
0.8–1.4) (173).
Male Marijuana Use and Pregnancy Delay

Similar to female marijuana use, there is no clear association
between male marijuana use and fecundability in the few ex-
isting studies on this topic. In an internet-based prospective
cohort study of 1,125 male North American pregnancy plan-
ners conducted in 2013–2017, no appreciable association was
found between any marijuana use at baseline and fecundabil-
ity vs. nonuse (aFR 1.01, 95% CI 0.81–1.27). In subgroup an-
alyses, marijuana use <1 time/wk trended toward decreased
fecundability and use R1 time/week toward increased fe-
cundability relative to nonuse (aFR <1 time/wk 0.87, 95%
CI 0.66–1.15) (aFR R1 time/wk 1.24, 95% CI 0.90–1.70)
(146). In a smaller cross-sectional study containing a sample
of 758 US men responding to the National Survey of Family
Growth (2002, 2006–2010, and 2011–2015), no appreciable
associations were found between any, daily, weekly, or
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monthly marijuana use and time to pregnancy compared
with never use (adjusted time ratio daily 1.1, 95% CI 0.79–
1.5, weekly 1.0, 95% CI 0.3–2.9, monthly 0.9, 95% CI 0.5–
1.8) (172).
Female Marijuana Use and ART Treatment
Outcomes

Findings from three studies assessing associations between
female marijuana use and outcomes of ART treatment are
equivocal; however, the number of exposed participants in
each study was low (149–151). In a 2021 retrospective
cohort study conducted in Canada, implantation rate per
embryo transfer and ongoing pregnancy rate per cycle
started were higher in couples where only the female
smoked marijuana (n light marijuana smokers ¼ 13)
compared with couples where neither partner smoked
(implantation rate/embryo transfer female light smoker
53.85%, nonsmoker 41.3%) (ongoing pregnancy rate/cycle
started female light smoker 43.75%, nonsmokers 29.1%)
(149). In a prospective cohort study conducted in the United
States comprising 421 females (current users at baseline ¼
12), no appreciable association was found between
marijuana use at the study baseline (never, ever, past or
current) and implantation, pregnancy, or LB (adjusted
marginal probability implantation users at baseline 67.9,
95% CI: 46.0–81.7 vs. nonusers 54.0, 95% CI 50.2–57.7;
clinical pregnancy 55.1, 95% 37.6–71.5 vs. 47.0, 95% CI
43.3–50.7; LB 30.3, 95% CI 18.1–46.1 vs. 39.1, 95% CI
35.5–42.9) (152). Likewise, in a prospective cohort study
conducted in the US in a sample of 221 women undergoing
IVF treatment between 1993 and 1997, though marijuana
smokers in the year before treatment had slightly fewer
oocytes retrieved (25% less, P¼ .03) and embryos
transferred (1 fewer, P¼ .04), there were no statistically
significant associations between marijuana use (year,
month, week, and day before IVF treatment) and pregnancy
or LB (measures of association not provided in the article
text), (n exposed in the year before treatment ¼ 22, month
¼ 11, week ¼ 6, day ¼ 6) (151).
Malemarijuana Use and ART Treatment Outcomes

Similar to studies investigating female use and ART out-
comes, studies investigating associations between male mari-
juana use and ART treatment outcomes are few, comprising a
small number of exposed participants, and have equivocal re-
sults. A retrospective cohort study conducted from 2016–
2019 reported ‘‘no statistically significant differences’’ in im-
plantation rate or ongoing pregnancy rate between couples in
which only the male used marijuana and couples in which
neither partner used marijuana (implantation rate in couples
with only a male user (light) 47.1% (heavy) 27.8% vs. nonuser
couples 41.1%) (ongoing pregnancy rate in couples with only
a male user (light) 40.0% (heavy) 25% vs. nonuser couple
29.1%) (P value for subgroup analyses not provided in article
text) (n light users ¼ 26, heavy users¼ 14) (149). Likewise, in
a prospective cohort study conducted in the US between 1993
and 1997, male marijuana use within a year of IVF treatment
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was associated with one fewer embryo transferred; however,
no association was found with pregnancy or LB (measures of
associations are not provided in the article text) (n exposed¼
39) (151). In contrast, in a sample of 200 men participating in
the EARTH study, a prospective cohort study conducted in the
US, the probability of implantation, clinical pregnancy, and
LB was higher in couples where the male used marijuana at
baseline (n ¼ 23) than in couples where the male was not a
user at baseline (adjusted marginal probability implantation
users 77.9, 95% CI 53.5–91.5 vs. nonusers 56.9, 95% CI
31.0–79.5) (adjusted marginal probability clinical pregnancy
users 60.1, 95% CI 42.6–75.4 vs. nonusers 45.1, 95% CI
30.0–61.3) (adjusted marginal probability LB users 47.6,
95% CI 32.4–63.3 vs. nonusers 29.2, 95% CI 18.0–43.5) (150).
SUMMARY

� There is good evidence that tobacco use in females is asso-
ciated with impaired fecundity and increased risks of spon-
taneous abortion and ectopic pregnancy.

� Cigarette smoking appears to accelerate the loss of repro-
ductive function and may advance the time to menopause
by 1–4 years.

� There is good evidence that tobacco use is negatively asso-
ciated with ART outcomes, such that smokers require
nearly twice the number of IVF attempts to conceive as
nonsmokers.

� There is fair evidence that semen parameters and results of
sperm function tests are lower in cigarette smokers than in
nonsmokers, and the effects are dose-dependent. However,
cigarette smoking has not yet been conclusively shown to
reduce male fertility; rather, it appears to increase the risk
of pregnancy loss.

� There is good evidence that nonsmokers with excessive
exposure to tobacco smoke may have reproductive conse-
quences as great as those observed in smokers.

� Varenicline, bupropion, and nicotine replacement therapy
should be considered first-line therapies for cigarette smok-
ing cessation preconceptionally; all approaches are
approximately twice as effective as placebo in randomized
trials.

� Although touted as a safe alternative to traditional
combustible cigarettes, early data suggest ENDS are harm-
ful to reproductive health, and use by pregnant women is
not safe for fetuses.

� Marijuana use has not been consistently associated with
male or female fecundity, time to pregnancy, reproductive
hormone levels, semen parameters, or ART outcomes.
CONCLUSIONS

� Accumulated evidence supports the value of taking a pre-
ventive approach to infertility by discouraging tobacco
use and helping to eliminate exposure to cigarette smoke
in both women and men.

� Clinicians can facilitate smoking cessation by asking about
smoking and providing education, monitoring, and consis-
tent, individualized support for identified smokers.
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� Currently available data do not support the safety of ENDS
as an alternative to traditional combustible cigarettes.

� Marijuana use has been inconsistently associated with
fertility and IVF outcomes. Men and women should be
informed of recommendations by the American College
of Obstetrics and Gynecology and the American College
of Pediatricians encouraging the reduction or cessation of
marijuana use during preconception and pregnancy.
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Consumo de tabaco o marihuana e infertilidad: opini�on de un comit�e.

Comit�e de Pr�actica de la Sociedad Americana de Medicina Reproductiva
En Estados Unidos, aproximadamente el 21% de los adultos declara consumir alg�un tipo de tabaco, aunque el 18% declara consumir
marihuana. Aunque el impacto negativo del consumo de tabaco en el embarazo est�a bien documentado, el impacto del tabaco y la mari-
huana en la fertilidad y la reproducci�on est�a menos claro. Esta opini�on del comit�e revisa los posibles efectos nocivos del consumo de
tabaco, nicotina y marihuana sobre la concepci�on, la din�amica folicular ov�arica, los par�ametros esperm�aticos, las mutaciones de ga-
metos, el embarazo precoz y los resultados de la tecnología de reproducci�on asistida. Tambi�en revisa el estado actual de las estrategias
para dejar de fumar tabaco. Este documento sustituye al documento del Comit�e de la Sociedad Americana para la Pr�actica de laMedicina
Reproductiva de 2018 titulado Fumar e infertilidad: una opini�on del comit�e.
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