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Learning objectives

• Describe the mechanism of action of psychedelics (classical 
hallucinogens), entactogens (e.g., MDMA) and dissociatives (e.g., 
ketamine, PCP)

• Appreciate the physiologic differences between pregnant/non-
pregnant and lactating/non-lactating states with respect to 
pharmacokinetic variables

• List three reasons for psychedelic use during the perinatal period
• Summarize knowns and unknowns regarding psychedelic use 

during pregnancy and lactation
• Appreciate the need for inclusion of pregnant and lactating 

individuals in medical research



Patient Case: ML

• Pt is 34 yo G5P2113 at approx. 12 weeks gestation by LMP, who 
presents today for first prenatal visit. She reports recent 
international travel for an ayahuasca retreat which she describes 
as powerful and healing. She was unaware of pregnancy at the 
time of ayahuasca ingestion, which occurred about 4 weeks ago.

• She inquires about risks of ayahuasca during pregnancy, as she 
had planned to return for another treatment in 2-3 months. 

• Now what? ☺
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A brief timeline
• 1974: Congress asks the National Commission for the Protection of 

Human Subjects of Biomedical and Behavioral Research for 
recommendations re: research involving pregnant women and fetuses 
-> 45 CFR 46 Subpart B

• 1977: Women of childbearing age excluded from phase I and early 
phase II clinical trials

• 1993: “The FDA…acknowledged the need for clinical data regarding 
the use of drugs in women” (Illamola et al 2018)

• 1993: NIH recommends inclusion of women, including pregnant 
women, in clinical trials

• 2001: Subpart B re-written to be less prescriptive and more inclusive



45 CFR 46 Subpart B
Pregnant women or fetuses may be involved in research if all of the following conditions are met:

(a) Where scientifically appropriate, preclinical studies, including studies on pregnant animals, and clinical studies, including studies 
on nonpregnant women, have been conducted and provide data for assessing potential risks to pregnant women and fetuses;

(b) The risk to the fetus is caused solely by interventions or procedures that hold out the prospect of direct benefit for the woman or the fetus; or, if there is 
no such prospect of benefit, the risk to the fetus is not greater than minimal and the purpose of the research is the development of important biomedical 
knowledge which cannot be obtained by any other means;

(c) Any risk is the least possible for achieving the objectives of the research;

(d) If the research holds out the prospect of direct benefit to the pregnant woman, the prospect of a direct benefit both to the pregnant woman and the 
fetus, or no prospect of benefit for the woman nor the fetus when risk to the fetus is not greater than minimal and the purpose of the research is the 
development of important biomedical knowledge that cannot be obtained by any other means, her consent is obtained in accord with the informed consent 
provisions of subpart A of this part;

(e) If the research holds out the prospect of direct benefit solely to the fetus then the consent of the pregnant woman and the father is obtained in accord 
with the informed consent provisions of subpart A of this part, except that the father's consent need not be obtained if he is unable to consent because of 
unavailability, incompetence, or temporary incapacity or the pregnancy resulted from rape or incest.

(f) Each individual providing consent under paragraph (d) or (e) of this section is fully informed regarding the reasonably foreseeable impact of the research 
on the fetus or neonate;

(g) For children as defined in §46.402(a) who are pregnant, assent and permission are obtained in accord with the provisions of subpart D of this part;

(h) No inducements, monetary or otherwise, will be offered to terminate a pregnancy;

(i) Individuals engaged in the research will have no part in any decisions as to the timing, method, or procedures used to terminate a pregnancy; and

(j) Individuals engaged in the research will have no part in determining the viability of a neonate.
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1.29%
Proportion of PK studies 
1968-2013 including 
pregnant people

3.6 million
Pregnancies in the US, 2022

90%
Pregnant people taking at 
least one medication

3 million
Breastfeeding people in the 
US each year

~100%
Lactating people taking at 
least one medication

2.8%
Proportion of new drugs approved 
by the FDA from 2010-2019 with 
labels containing human data re: 
lactation



Changes during pregnancy

Illamola SM et al. Inclusion of pregnant and breastfeeding women in research – 
efforts and initiatives. Br J Clin Pharmacol. 2018 Feb; 84(2): 215–222. 



Changes during lactation

• ~500kcal/day dedicated to making milk
• Significant hormonal shifts (prolactin, estrogen, progesterone, 

oxytocin, glucocorticoids, insulin,  PTHrP, serotonin, etc) 
• Active transport of essential metals (iron, copper, zinc)
• Drop in bone mineral density up to 10%
• Up and downregulation of expression of drug transporters





This woman is tackling stigma around breastfeeding with her new emoji |  
London Evening Standard | Evening Standard

Woman Shrugging: Light Skin Tone Emoji (U+1F937, U+1F3FB, U+200D, U+2640,  
U+FE0F)
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Psychedelics cross the placenta
• IV administered 14C-psilocin readily crosses the placenta and 

distributes throughout fetal tissues in rats (Law et al 2014)
• IV administered 14C-mescaline readily crosses the placenta and 

distributes throughout fetal tissues in squirrel monkeys (Taska and 
Schoolar 1972)

• IV administered 14C-LSD readily crosses the placenta and distributes 
throughout fetal tissues in mice (Idänpään-Heikkilä and Schoolar 1969)

• SC administered MDMA crosses the placenta and distributes to the 
fetal brain (and amniotic fluid) in rats (Campbell et al 2006)

• IV administered ketamine crosses the placenta and is found in fetal 
blood in similar concentrations to maternal blood in ewes (Musk et al 
2012)



Probably excreted into breastmilk

• Psilocybin, DMT, mescaline, LSD, MDMA…no data
• All have some degree of protein binding, especially psilocybin and LSD 

(decreases transmission via breastmilk) (Khastar et al 2020)
• All relatively low molecular weight (lower MW -> more likely to be found in 

breastmilk)

• Ketamine: yes (Wolfson et al 2023)



Setting the Stage: Fetal Research, Fetal Tissue Research, and Historical  Timeline of Regulation and Legislation | Fetal Research and Applications: A  Conference Summary | The National Academies Press

Caution: not all organogenesis is created equal

https://nap.nationalacademies.org/read
/4797/chapter/3
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Allswede and Cannon 2018



Ayahuasca (dimethyltryptamine aka DMT)
• Centuries of ritual consumption, including by pregnant women 

and children
• “There is no scientific publication reporting any toxic effects of

ayahuasca in pregnant women or in children born from these 
women” (dos Santos 2013)

• Animal studies (mostly mice and rats) of unclear significance
• Substantial decrease in survival of pregnant animals at high doses
• Decreased food consumption of pregnant animals (dose-response curve)
• Increased incidence of misshapen or incompletely ossified bones (esp 

skull) – debate as to whether these are “malformations” or “variations” 
(dos Santos 2013, da Motta 2018)



Lots of data from the 1950s/60s/70s of 
unclear significance

• Several, but not all, in vitro studies 
demonstrated chromosomal damage after 
exposure to LSD

• Animal studies also with mixed results 
(heterogeneous study designs)

• Human data was often positive but 
confounded by lots of other substance use 
including some known teratogens (e.g., 
ethanol)
• Some papers focus on ophthalmologic, limb 

abnormalities in offspring



MDMA

• Moderate human data suggests increased risk of delayed motor 
development in offspring (DAISY study, Singer et al 2016)
• +dose response curve
• Effect persists after adjusting for several confounding variables
• Effect persists at least through 2 years of age

• Limited human data suggests:
• Increased risk of congenital malformations including cardiac 

malformations (McElhatton et al 1999)



Ketamine
• Little human data during pregnancy beyond use of ketamine and 

esketamine as an analgesic during labor (seems safe for birthing 
individuals; no data on infant outcomes)

• Mouse data of unclear significance:
• 5mg/kg ketamine given to pregnant mice led to higher incidence of 

cardiomegaly, myocardial sarcomere disorganization and decreased 
heart function in offspring (Yu et al 2023)

• 15mg/kg and 30mg/kg ketamine given to pregnant mice increased the risk 
of ADHD and depression-like behaviors in offspring (Zhang et al 2022)

• 100% of pregnant mice given 60mg/kg ketamine miscarried after a single 
dose (Zhang et al 2022)



I Dont Know What Any Of This Means I Dont Know What This Means GIF - I Dont  Know What Any Of This 
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https://www.google.com/url?sa=i&url=https%3A%2F%2Ftenor.com%2Fview%2Fi-dont-know-what-any-of-this-means-i-dont-know-i-dont-know-what-this-means-no-idea-seth-meyers-gif-14147982&psig=AOvVaw092DCJ9omSa6woyHwsGe09&ust=1746715029607000&source=images&cd=vfe&opi=89978449&ved=0CBQQjRxqFwoTCPCisuPKkY0DFQAAAAAdAAAAABAZ


• Psychedelics cross the placenta
• Psychedelics are almost certainly 

excreted in breastmilk
• It is plausible that in utero and/or 

lactational exposures could lead to 
fetal/infant harm, but the details 
(including degree of risk) are fuzzy

I Dont Know What Any Of This Means I Dont Know What This Means GIF - I Dont  Know What Any Of This 
Means I Dont Know I Dont Know What This Means -  Discover  Share GIFs
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Patient Case: ML

• You estimate that patient was approximately 8 weeks gestation at 
time of ayahuasca use.

• You share with patient the reality of little data known about 
ayahuansca use in pregnancy within western medical literature, 
however, there are anthropological reports of use in pregnancy 
that are overall reassuring. 

• Pt inquires about whether she should keep her reservation for 
second ayahuasca retreat?

• What else do you want to know?





“It makes sense; perhaps no one is more in need of a mental-health salve. 
Because while parenthood is often billed as the ultimate blissed-out euphoria, 
for many it is where the hemorrhaging of happiness happens. It’s a sleep-
deprived, tedious, anxiety- riddled road, recently made all the more difficult by 
the pandemic. Worn down by the malaise of modern parenting, burdened by the 
traumas they’ve inherited from their own parents, or disillusioned with a 
mental-health-care system they feel has failed them, some parents have found 
an answer in psychedelic substances.”



Chart shows about a third of moms say being a
parent is the most important aspect of
who they are

https://www.pewresearch.org/social-trends/?attachment_id=32919


Chart shows about a third of moms say being a
parent is the most important aspect of
who they are

Chart shows mothers are more likely than fathers to
say being a parent is tiring and stressful
all or most of the time
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This is happening, and we should talk about it.

Psychedelic Use in Pregnancy Use in Breastfeeding

MDMA

Heavy use alone or with other substances 
linked to developmental delays and higher 
birth defect rates. Capable of crossing 
placenta.

Transfers to breastmilk similar to other 
amphetamines. May abstain from 
breastfeeding for 72 hours or 24 hours after a 
negative urine test.

Psilocybin/psilocin Anthropologic use reported. Likely capable of 
crossing placenta.

Transfers to breastmilk. May abstain from 
breastfeeding for 24–48 hours for safe use.

Ayahuasca
Anthropologic use reported. Observational 
studies of exposed adolescents show no 
deficits. Likely capable of crossing placenta.

Transfers to breastmilk. May abstain from 
breastfeeding for 24–48 hours for safe use.

Ketamine
When used during C-section, may prevent 
postpartum depression. No studies available 
in pregnancy.

Case series of four lactating mothers suggests 
relatively safe use during lactation.

LSD Concerns for teratogenicity largely refuted. 
Case reports of birth defects exist.



Patient Case ML

• MVQ (most valuable question): “What are you hoping to receive from 
ayahuasca treatment?”
• What is our patient looking for? Relief from…? Adding meaning…? Connection 

with others? Connection with self? Spiritual experience?

• Once we understand what our patients are looking for in any given 
substance, experience, etc, we can work from there to explore:
• Is it working?
• What are risks?
• What are alternatives?

• Keeping patients engaged even if they pursue treatments we do not 
recommend is essential to preventing harm related to lack of prenatal 
care!













https://researchstudies.cuanschutz.edu/Study/24-0776



#1 cause of pregnancy-associated 
death in the United States:



#1 cause of pregnancy-associated 
death in the United States: mental 
health conditions, driven largely 
by suicides and unintentional 
overdoses.

Source: https://www.cdc.gov/media/releases/2022/p0919-
pregnancy-related-deaths.html#print
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Thank you!

• Questions? Comments? Rude remarks? Email me!
• Laurie.halmo@childrenscolorado.org


	Slide 1: Psychedelic Use During the Perinatal Period
	Slide 2: Disclosure Information
	Slide 3: Accreditation and Credit Designation Statements
	Slide 4: Learning objectives
	Slide 5: Patient Case: ML
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12: A brief timeline
	Slide 13: 45 CFR 46 Subpart B
	Slide 14: 45 CFR 46 Subpart B
	Slide 15
	Slide 16
	Slide 17: Changes during lactation
	Slide 18
	Slide 19
	Slide 20: Psychedelics cross the placenta
	Slide 21: Probably excreted into breastmilk
	Slide 22: Caution: not all organogenesis is created equal
	Slide 23
	Slide 24: Ayahuasca (dimethyltryptamine aka DMT)
	Slide 25
	Slide 26: MDMA
	Slide 27: Ketamine
	Slide 28
	Slide 29
	Slide 30: Patient Case: ML
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37: This is happening, and we should talk about it.
	Slide 38: Patient Case ML
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44: https://researchstudies.cuanschutz.edu/Study/24-0776
	Slide 45
	Slide 46
	Slide 47
	Slide 48: References
	Slide 49: More references
	Slide 50: Thank you!

