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Abstract
Background Clinical trials using psilocybin therapy to treat anorexia nervosa (AN) are currently underway. The 
safety and tolerability of psilocybin is of utmost importance in individuals with AN who may present unique medical 
vulnerabilities. The purpose of this review is to describe how the common physiologic adverse effects of psilocybin 
may impact medical complications experienced by individuals with AN in clinical trials of psilocybin therapy.

Main body The physiologic underpinnings of common adverse effects following psilocybin administration are 
described, including tachycardia, hypertension, electrocardiogram changes, nausea, headache, and lightheadedness. 
These anticipated physiologic changes are described in relation to the common medical correlates seen in individuals 
with AN. Risk mitigation strategies for each adverse effect are proposed.

Conclusion Early evidence suggests that psilocybin therapy is well-tolerated in individuals with AN. Understanding 
the unique medical complications of AN, and how they may be impacted by common physiologic adverse effects of 
psilocybin administration, leads to tailored risk mitigation strategies to enhance safety and tolerability of this novel 
intervention.

Keywords Psilocybin, Anorexia nervosa, Clinical trial, Adverse effects

Plain English Summary
Clinical trials using psilocybin therapy to treat anorexia nervosa are underway. Individuals with anorexia nervosa 
have unique medical vulnerability which may overlap with the physiologic effects caused by psilocybin 
administration. The safety and tolerability of psilocybin therapy in this population can be optimized through the 
risk mitigation strategies proposed in this review.
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Background
Individuals with anorexia nervosa (AN) experience seri-
ous and life-threatening medical complications as well as 
higher healthcare costs, inferior quality of life, and higher 
mortality compared to the general population [1]. While 
weight restoration is a primary treatment target to reduce 
the effects of starvation, weight gain alone does not 
always yield psychological symptom improvement [2, 3], 
leaving patients in a physiologically vulnerable state. The 
most efficacious and well-researched treatment for young 
people with AN, family-based treatment, yields recov-
ery in only 38% of those treated [4, 5]. Furthermore, a 
large meta-analysis by Murray et al. showed that special-
ized AN psychotherapy modalities (cognitive behavioral 
therapy, parent focused therapy, acceptance and commit-
ment therapy, among others) are not more effective than 
comparator treatments (placebo, supportive manage-
ment) in curtailing the psychological symptoms of AN 
[6]. Unlike psychopharmacologic interventions in other 
mental health conditions, few medications have emerged 
as helpful in improving AN cognitions, and no medica-
tion has been proven useful in successfully treating AN 
[7, 8]. This sub-optimal response to evidence-based treat-
ments yields chronic and unacceptable medical and psy-
chological suffering. Thus, novel treatments are urgently 
needed to address this serious and increasingly prevalent 
condition.

Psilocybin is a tryptamine and indolylalkylamine and 
the prodrug of the active compound of hallucinogenic 
mushrooms [9–11]. Once ingested, psilocybin is rapidly 
broken down to the active metabolite psilocin [9, 10, 12] 
which likely exerts its psychedelic effects through ago-
nism at 5-HT2A G-protein coupled receptors [13, 14]. 
This receptor activity causes the downstream release of 
neurotransmitters that contribute to the phenomenol-
ogy of the hallucinogenic experience, among other effects 
(promotion of neurogenesis, decreased inflammation) 
[15]. One or a few administrations of high-dose psilo-
cybin, combined with psychotherapy, i.e., “psilocybin 
therapy”, demonstrates preliminary clinical efficacy in a 
growing number of mental health conditions including 
anxiety, depression, obsessive compulsive disorder, and 
substance use disorders [16–20]. Preliminary efficacy 
of this approach must be understood in the context of 
clinical trials with small sample sizes, homogenous par-
ticipant populations, and the challenge of employing a 
robust control condition.

Clinical trials using psilocybin therapy to treat AN 
are currently underway (NCT05481736, NCT04505189, 
NCT04052568). As people with AN have unique medical 
vulnerability, the safety and tolerability of this proposed 
treatment in this population is of utmost importance. 
Malnutrition, or the restriction of energy intake rela-
tive to requirements leading to a significantly low body 

weight in the context of age, sex, developmental trajec-
tory, and physical health, is a hallmark of AN [21]. Before 
treatment and weight restoration, patients with AN have 
lower fat mass, fat-free mass, and bone mineral density as 
compared with healthy controls [22]. The loss of adipose 
tissue in malnutrition represents the loss of a high-den-
sity energy storage mechanism that is also responsible 
for the secretion of hormones to regulate appetite, insu-
lin sensitivity, and thermogenesis, among others [22, 
23]. Malnutrition has variable effects on the bioavailabil-
ity, metabolism, efficacy and clearance of drugs, though 
malnutrition has such wide-reaching physiologic impli-
cations that predicting altered pharmacokinetic and 
pharmacodynamic properties of psilocybin in this setting 
remains a challenge [24].

While no study has explicitly examined the pharmaco-
kinetic and pharmacodynamic properties of psilocybin in 
the setting of malnutrition, studies point to efficacy and 
safety regardless of body weight. In post hoc analyses of 
studies with both body weight-adjusted and fixed dosing 
of psilocybin administrations across a wide range of body 
weight (49 kg to 113 kg), body weight did not significantly 
impact subjective drug effects or risk for adverse events 
[25]. Another open-label study administering escalated 
oral dosages of 0.3, 0.45, and 0.6 mg/kg in healthy adults 
did not find serious adverse effects, even in the 0.6 mg/kg 
dose which is larger than in standard therapeutic dosing 
protocols [9]. In a randomized, double-blind crossover 
trial of psilocybin in 51 cancer patients with life-threat-
ening diagnoses, both low dose (1 or 3  mg/70 kg) and 
high dose (22 or 30 mg/70 kg) administrations were safe, 
with expected, transient increases in heart rate and blood 
pressure. While this clinical trial did not report BMI or 
nutritional status of participants, cancer is a well-known 
cause of malnutrition and cachexia and likely mimics 
aspects of the altered physiology often present in individ-
uals with AN. Finally, the only published safety and fea-
sibility trial of psilocybin administration in participants 
with AN (N = 10, average body mass index [BMI] 19.7 kg/
m2) reported no serious adverse effects following admin-
istration of 25 mg of psilocybin [26]. While these studies 
point toward the safety of high-dose psilocybin in those 
with malnutrition secondary to AN, conservative dosing 
strategies and/or dose escalation protocols could be con-
sidered in more severely ill participants.

The purpose of this review is to describe how the com-
mon physiologic adverse effects of psilocybin (elevated 
heart rate and blood pressure, QT prolongation, nau-
sea, headache, and lightheadedness) may impact medi-
cal complications experienced by individuals with AN in 
clinical trials of psilocybin therapy. The existing evidence 
for the use of psilocybin therapy in those with AN will 
be explored, including reported adverse effects. Subse-
quently, we provide recommendations for risk mitigation 
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strategies unique to this population. In all, people with 
AN are likely to tolerate psilocybin therapy comparably 
to other clinical populations. Minor, thoughtful modifi-
cations to existing safety protocols are likely to address 
the unique physiologic vulnerabilities seen in people with 
AN.

Potential physiologic adverse effects and risk 
mitigation strategies
Cardiac complications
Hypertension and Tachycardia
Psilocybin risks and mechanisms Hypertension and 
tachycardia are known effects of psilocybin administra-
tion thought to be driven by sympathetic activation [27]. 
Through metabolic release of its benzene ring, psilocybin 
may be transformed into dopamine and subsequently nor-
epinephrine and epinephrine, although the exact mecha-
nism of sympathetic activation is not fully understood [28, 
29]. Most clinical trials of psilocybin therapy cite transient 
increases in blood pressure and heart rate in participants 
during drug intoxication; thus, those with hypertension 
at baseline are typically excluded from participation. In 
the largest clinical trial of psilocybin therapy to date in 
N = 233 individuals with treatment-resistant depression 
(Goodwin et al.), 19% of participants who received 25 mg 
psilocybin experienced isolated, out-of-range, clinically 
important vital sign changes (n = 15), compared to 32% 
who received 10  mg psilocybin (n = 24). The vital sign 
abnormalities were not characterized further [30]. In the 
second largest clinical trial of psilocybin therapy to date 
in N = 104 individuals with major depressive disorder, Rai-
son et al., reported no clinically significant changes in vital 
signs [31]. In contrast, a smaller clinical trial of psilocybin 
therapy in N = 24 participants with major depressive dis-
order revealed an increase in heart rate above 110 beats 
per minute in three participants, and an elevated diastolic 
blood pressure above 100 millimeters of mercury (mmHg) 
in one participant [32].

Risks and mechanisms in AN The increases in blood 
pressure and heart rate noted with psilocybin administra-
tion are unlikely to worsen existing vital sign abnormali-
ties in individuals with AN who predominantly present 
with bradycardia and hypotension secondary to malnutri-
tion. Individuals with long-standing AN or more severe 
malnutrition may have baseline heightened sympathetic 
tone in addition to reduced left ventricular mass and myo-
cardial atrophy, placing them at theoretical risk of tran-
sient reductions in left ventricular function and decreased 
cardiac output [33, 34]. In clinical trials of psilocybin 
therapy in medically vulnerable populations, significant 
cardiac compromise has not been reported [17, 26, 35]. 
For example, in a study of participants with life-threat-
ening cancer, of those who received 25 mg of psilocybin 

(n = 14), 76% showed transient increases in heart rate and 
blood pressure (average maximum heart rate 71 beats 
per minute at approximately 300 min post-dose; average 
maximum blood pressure 142/83 mmHg around 180 min 
post-dose. All deemed to be clinically non-significant) 
[17]. The only published safety and feasibility trial of psi-
locybin administration in participants with AN (N = 10)
reported no clinically significant changes in heart rate or 
blood pressure during administration of 25 mg of psilo-
cybin [26]. While both psilocybin and AN have effects on 
sympathetic activation and therefore heart rate and blood 
pressure, the opposing directionality of these effects will 
likely not lead to significant adverse effects in individuals 
with AN.

QT interval prolongation
Psilocybin risks and mechanisms Characterizing a 
novel drug’s impact on QT and rate corrected QT interval 
(QTc) is required by the U.S. Food and Drug Administra-
tion to assess the risk of pro-arrhythmic effects. A study 
examining psilocybin’s effect on corrected QT intervals 
(QTc) in 12 healthy adult participants using a dose escala-
tion strategy up to 0.6 mg/kg (dose range 19–59 mg) did 
not show significant changes in QTc intervals [36]. At a 
clinical dose of 25 mg, the mean QTc change was 2.1 (SD 
6.6) milliseconds [36]. In Goodwin et al., two participants 
in the 25-mg psilocybin dose group (n = 79) had a signifi-
cant change in QTc from baseline of > 60 milliseconds 
[31].

Risks and mechanisms in AN Prolonged QTc intervals 
with cardiac consequences, including progression to ven-
tricular arrythmia and sudden death, is a cause of mortal-
ity in individuals with AN [37]. Prolonged QTc intervals 
in patients with AN appear secondary to modifiable risk 
factors including electrolyte abnormalities such as hypo-
kalemia or medication-induced prolongation rather than 
inherent vulnerability in individuals with AN [38–40]. 
In fact, one meta-analysis did not find QTc differences 
in individuals with AN relative to controls [41]. Taken 
together, the risk of QTc interval prolongation with psi-
locybin administration in patients with AN is likely low if 
other risk factors are minimized. Peck et al. did not find 
significant electrocardiogram (ECG) changes in individu-
als with AN following a single dose of 25 mg of psilocybin 
[26].

Recommendations See Table 1 for overview. While car-
diac adverse events are likely to be rare, given their poten-
tial severity we recommend several strategies to mitigate 
potential risks. Collecting vital signs, including heart 
rate, blood pressure, and orthostatic changes, at medical 
screening and prior to psilocybin dosing allows research 
staff to intervene on those meeting widely accepted medi-
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cal hospitalization criteria [42, 43]. Monitoring vital signs 
at regular intervals during dosing ensures that clinically 
significant changes are documented and treated, if nec-
essary. Medications which can mitigate dangerous and/
or persistent tachycardia or hypertension following psi-
locybin administration are typically available in case of 
emergency, such as clonidine and nitroglycerin, among 
others [31]. Caution should be exercised if administering 
these medications to participants with known baseline 
hypotension and/or bradycardia. Drawing serum electro-
lytes at study entry and 24–48 h prior to each psilocybin 
administration allows for correction of electrolyte abnor-
malities, thereby reducing the risk of prolonged QTc and 
life-threatening arrhythmias. Baseline ECG, as above, can 
identify patients with prolonged QTc intervals or arrhyth-
mias of clinical significance. ECG monitoring is a safe and 
cost-effective monitoring tool to optimize safety and min-
imize risks to participants both prior to and during psi-
locybin administration. Most clinical trials of psilocybin 
therapy exclude patients with significant ECG anomalies 
or those with a significant cardiac history at the investi-
gator’s discretion. As clinical trials gravitate toward the 
inclusion of more severely ill populations, we expect fur-
ther refinement of these inclusion and exclusion criteria.

Headaches
Psilocybin risks and mechanisms Headaches are one of 
the most common reported adverse effects experienced 
following psilocybin administration. Goodwin et al. 
reported that 24% of participants who received 25 mg of 
psilocybin reported headache, as did 15% of participants 
who received 10  mg of psilocybin [30]. 16% of partici-
pants who received 1 mg of psilocybin (a sub-perceptual 
dose) also reported headache [30]. In Raison et al., 66% of 
participants who received 25  mg of psilocybin reported 
headache versus 24% in the group who received niacin 
[31]. The precise mechanism of how psilocybin causes 
headaches remains unknown, although cerebral vascu-
lar effects are a possibility. Particularly in the setting of a 
clinical trial, dosing days may last for six to eight hours or 
longer with less than adequate hydration during this time, 
leading to dehydration and resulting headache [44]. Thus 
far, headaches and migraines reported in clinical trials of 
psilocybin therapy are reported as transient, though this 
has not been further characterized with a duration [26, 
30].

Risks and mechanisms in AN Limbic and hypotha-
lamic dysfunction may be mechanisms underlying both 
the development of headache, including migraine, and 
the development of AN, possibly explaining the increased 
prevalence of headache in patients with AN [45, 46]. One 
study of individuals with eating disorders (sample included 
patients with AN and bulimia nervosa) found that among 

109 participants, 84.4% experienced some type of head-
ache, either migraine or tension headache, rates much 
higher than in the general population [45]. In contrast, 
a subsequent study in people with eating disorders and 
their non-eating disordered siblings did not find a signifi-
cant difference in the prevalence of migraine [47]. While 
headaches including migraines are certainly not unique to 
people with AN, clinical trials of psilocybin therapy must 
prepare for participants with AN to experience headache 
as an expected adverse effect. In the first published open-
label feasibility study of psilocybin therapy in females with 
AN, eight of ten participants reported headaches and two 
of ten reported migraines following a dose of 25  mg of 
psilocybin [26].

Recommendations See Table  1 for overview. Clinical 
trials can consider mitigating the risk of dehydration-
induced headache, particularly in a medically vulnerable 
population like those with AN, by requiring participants 
to drink electrolyte-containing beverages at regular inter-
vals throughout psilocybin dosing sessions. Sumatriptan 
and other serotonergic abortive medications are contra-
indicated in psilocybin clinical trials given potential for 
drug-drug interactions at serotonergic receptors. How-
ever, acetaminophen or ibuprofen are safe pharmacologic 
options that may be administered either prophylactically 
on the morning before dosing or as needed following dos-
ing. If not used preventatively, this pharmacologic option 
should be discussed with participants in the case that 
they do develop headache following dosing. Clinical trials 
might also incorporate behavioral treatments to prevent 
migraines and headaches for trial participants, includ-
ing relaxation or biofeedback techniques, particularly 
for those with known history of these conditions [48]. 
Participants should be advised to maintain their typical 
daily caffeine intake for the duration of the study to avoid 
caffeine-withdrawal headaches. Considering the transient 
nature of headaches following psilocybin dosing in clini-
cal trials thus far, the potential for headache as an adverse 
effect in people with AN should not be a barrier to trial 
enrollment.

Nausea
Psilocybin risks and mechanisms Nausea is one of the 
most common adverse effects reported in clinical trials 
of psilocybin therapy [49], with Goodwin et al. noting 
this adverse effect in 22% of participants and Raison et 
al. noting this adverse effect in 48% of participants within 
their respective 25 mg psilocybin groups [30, 31]. While 
synthetic formulations of psilocybin eliminate chitin 
and other compounds in raw mushrooms which impede 
human digestion, nausea remains a challenge in clinical 
trials of psilocybin therapy. Ingested orally, as is the case 
in most clinical trials of psilocybin therapy, psilocin also 
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interacts with peripheral 5-HT2A receptors, which are of 
particularly high density in the GI tract, particularly in 
myenteric and submucosal neurons, enterocytes and cir-
cular muscle cells [50–52]. Activation of these receptors 
contributes to the contraction of smooth muscle cells, 
promoting both peristalsis and secretory function [53–
55]. Plausibly, enhanced peripheral 5-HT2A activation 
may explain the psilocybin-induced nausea frequently 
reported in clinical trials. Similarly, action at peripheral 
5-HT3 receptors, which are ligand-gated ion channels, 
have diverse gastrointestinal excitatory effects, including 
activation of myenteric reflexes, mucosal secretion, and 
vagal afferents that increase glutamate transmission in 
the brainstem [56–59]. Excessive activation of these vagal 
afferent 5-HT3 receptors has been well implicated in the 
development of nausea, and 5-HT3 receptor antagonists 
prevent or improve nausea symptoms [60–62]. The com-
bined effects of psilocybin-induced activation of 5-HT2A 
and 5-HT23 receptors alters a complex neurochemical 
milieu, which could disrupt normal GI function, contrib-
uting to nausea.

Risks and mechanisms in AN Nausea in individuals 
with AN has a multifaceted etiology and can present at dif-
ferent points throughout the illness. Interactions between 
physiologic and psychological functions can exacerbate 
or mitigate nausea through significant weight changes, 
malnutrition, eating disorder behaviors, and disrupted 
eating patterns. These changes often disrupt normal gas-
trointestinal motility and secretion of hormones, thereby 
contributing to delayed gastric emptying, gastroparesis, 
and hypersensitivity to interoceptive cues, among others, 
often leading to nausea in individuals with AN [63–65]. In 
all, nausea in AN is multifactorial but highly prevalent in 
various stages of the disease course.

In the phase 1, open-label feasibility study of psilocybin 
therapy in females with AN, three of ten participants 
(30%) reported mild and transient nausea as a treatment-
emergent adverse effect [26]. In a qualitative exploration 
of 16 individuals with a history of eating disorder under-
going ceremonial ayahuasca drinking in which nausea 
and vomiting are expected, none cited nausea or vomit-
ing as triggering of eating disorder behaviors or symp-
toms [66]. Thus far, nausea seems to be a transient and 
common adverse effect of classic psychedelic ingestion 
that is not more pronounced in individuals with AN, 
despite high background rates of nausea accompanying 
the illness.

Recommendations See Table  1 for overview. For indi-
viduals with AN in a clinical trial of psilocybin therapy, 
several considerations can mitigate the risk of nausea. 
Encouraging or mandating the intake of nutrition on the 
morning of dosing may help to eliminate nausea precipi-

tated by the acute effects of restrictive intake or adminis-
tration of psilocybin on an empty stomach. Optimization 
of nutrition in advance of dosing may also help to correct 
some of the abnormalities that precipitate nausea, i.e., 
improvements in gastroparesis; however, this may not be 
feasible in the setting of deeply entrenched eating disorder 
cognitions and behaviors. Other strategies may include 
optimization of a constipation regimen prior to dosing. 
Any medications utilized to mitigate symptoms must be 
carefully checked with study exclusionary medications 
to minimize risk of drug-to-drug interactions including 
synergistic QT prolongation, for which patients with AN 
are at elevated risk [34]. Treatment with antiemetics such 
as ondansetron, prochlorperazine, and diphenhydramine 
are typically contraindicated in clinical trials of psilocybin 
therapy due to potential for drug interactions or blunting 
of the serotonergic effects of psilocybin [67]. Integrative 
therapies should be explored in the context of treatment-
emergent nausea, including evidence-based interventions 
like aromatherapy and mind-body therapies [68]. These 
techniques should not disrupt the primary intervention. 
In all, the risk of nausea in the context of clinical trials 
of psilocybin therapy for individuals with AN should not 
present a barrier to enrollment or completion of study 
activities.

Lightheadedness
Psilocybin risks and mechanisms Lightheadedness or 
dizziness is an effect of psilocybin consumption although 
the etiology of this adverse effect is not well understood. 
Among 79 participants who received 25 mg psilocybin for 
treatment-resistant depression in the study by Goodwin 
et al., 6% reported dizziness during or following adminis-
tration [30]. Dizziness (which we will use interchangeably 
with lightheadedness) plausibly results from the phar-
macological effects of psilocybin, which globally acts as 
an excitatory sympathomimetic compound (i.e., raising 
blood pressure and heart rate, see those sections for addi-
tional details) [69]. Activation of the peripheral serotonin 
receptors specifically drives excitation of vagal afferent 
fibers which can contribute to the vasovagal reflex. Simi-
larly, in those with sensitive vasovagal reflexes or prone 
to orthostasis, the sudden increase in vagal tone and 
increased sympathetic drive from psilocybin consump-
tion could yield lower ventricular filling. In turn, car-
diac contraction around a cardiac chamber with reduced 
venous return could drive an acute increase in vagal tone 
causing lightheadedness and vasovagal syncope [70]. Fur-
thermore, traditional psilocybin administration in clini-
cal trials are accompanied by prolonged periods without 
caloric intake due to both an altered state of conscious-
ness and the common side effect of nausea. While data is 
lacking, hypoglycemia during these fasting periods could 
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theoretically contribute to lightheadedness and/or the 
predisposition to syncope [26].

Risks and mechanisms in AN Dizziness is common in 
patients with AN with a multifactorial etiology. Ortho-
stasis and hypoglycemia, among other etiologies, likely 
account for most episodes of dizziness among patients 
with AN.

Dizziness from orthostasis: Orthostasis is a common 
vital sign instability noted in those with malnutrition 
secondary to AN, which can manifest as lightheaded-
ness, dizziness, or syncope [71]. The malnourished state 
exacerbates autonomic dysregulation through increased 
vagal tone, impairing the cardiovascular system’s ability 
to adequately regulate blood pressure and vascular tone, 
particularly in response to positional changes [72].

Dizziness from hypoglycemia: The caloric deprivation 
and low carbohydrate stores in individuals with AN may 
lead to glucometabolic dysregulation and hypoglycemia. 
A shift to gluconeogenesis is often required to maintain 

glucose homeostasis [73, 74]. The brain, a highly glucose-
dependent organ, is particularly sensitive to episodes of 
hypoglycemia, resulting in anxiety, dizziness, disorienta-
tion, and in end stages, seizures and sudden death [75].

Given these susceptibilities, the introduction of psilo-
cybin to this metabolic and nervous system milieu may 
amplify the risk of dizziness. In the phase 1, open-label, 
feasibility study of psilocybin therapy for AN by Peck et 
al., two of ten participants (20%) reported dizziness as a 
treatment-emergent adverse effect and two participants 
experienced hypoglycemia on dosing day that resolved 
within 24-hours [26]. Participants in this trial were 
required to eat breakfast prior to psilocybin administra-
tion, both in anticipation of a period of prolonged fasting 
and low glucose stores as part of the illness.

Recommendations: See Table 1 for overview. For indi-
viduals with AN in a clinical trial of psilocybin therapy, 
several considerations can mitigate the risk of dizzi-
ness resulting from either orthostasis or hypoglycemia. 
Encouraging and even mandating the intake of nutrition 

Table 1 Risk mitigation strategies
Adverse Effect Risk Mitigation Strategy
Cardiac:
• Hypertension
• Tachycardia
• Prolonged QT 
interval

1) Obtain vital signs: heart rate, blood pressure, and orthostatic vital signs
 a) When: at initial medical screening, 24–48 h prior to psilocybin dosing, just prior to psilocybin dosing, and every 1–2 h after 
administration
 b) Participants with medical instability requiring medical intervention should not be dosed
 c) Participants who develop dangerous and/or persistent hypertension and/or tachycardia during psilocybin administration 
may require rescue medications for immediate stabilization (consider clonidine, nitroglycerin, propranolol)
2) Measure serum electrolytes
 a) When: at study entry and 24–48 h prior to each psilocybin administration
3) Obtain ECG
 a) When: at medical screening
 b) Participants with abnormal ECGs should be evaluated for participation by a cardiologist or other appropriate medical provider

Headache 1) Require maintenance of typical daily caffeine intake during study
2) Require intake of nutrition and electrolyte-containing beverages*
 a) When: prior to psilocybin dosing and at regular intervals throughout psilocybin dosing day
3) Utilization of acetaminophen or ibuprofen
 a) When: prophylactic on the morning before dosing or as needed following dosing
4) Consider incorporation of relaxation or biofeedback techniques
5) For participants with migraines, triptans are contraindicated around psilocybin administration given risk of serotonin syndrome

Nausea 1) Require intake of nutrition*
 a) When: prior to psilocybin dosing and at regular intervals throughout psilocybin dosing day
2) Optimize constipation/bowel regimen through medication and diet
 a) When: weeks prior to dosing
3) Behavioral strategies to mitigate nausea
 a) When: potentially during dosing if nausea occurs
4) Ondansetron, prochlorperazine, and diphenhydramine are contraindicated

Dizziness 1) Require intake of nutrition and electrolyte-containing beverages*
 a) When: prior to psilocybin dosing and at regular intervals throughout psilocybin dosing day
2) Obtain orthostatic vital signs
 a) When: at screening visit and 24 to 48 h prior to doing day
 b) Patients with symptomatic orthostasis should not be dosed.
3) Staff to provide ambulatory support during any participant positional changes
 a) When: during dosing day

*Recommended approach: Calculate approximate individual fluid requirements for the duration of the dosing day (4 ml/kg/hr for the participant’s first 10 kg body 
mass, 2 ml/kg/hr for participant’s second 10 kg body mass, and 1 ml/kg/hr for each kilogram of body mass remaining). Encourage at least 25% of this intake prior 
to psilocybin administration with the remaining intake completed throughout the dosing day and prior to participant departure. Fluids should be calorie and 
electrolyte containing (e.g. sports drink, milk, etc.). Optimally protein and fat should be included, either through a beverage (e.g. milk) or additional snack (bar, trail 
mix, etc.)
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on the morning of dosing may help reduce the risk of 
hypoglycemia and subsequent dizziness or syncope. The 
nutritional content of this pre-dosing nutrition may be a 
consideration: meals with higher fat content, as opposed 
to carbohydrates alone, may prevent the post-prandial 
insulin surge which can precipitously drop serum glu-
cose levels [74, 76]. Indeed, nutritional intake at regular 
intervals during psilocybin therapy may be warranted to 
prevent periods of hypoglycemia. While mindful of not 
disrupting the therapeutic process and altered state of 
consciousness, beverages with electrolytes and calories 
or small snacks may mitigate the risks of hypoglycemia 
during psilocybin therapy. The benefits of this strategy 
are two-fold: adequate hydration also mitigates orthosta-
sis, for which patients with AN are at higher risk. By cap-
turing orthostatic symptoms and vital signs at baseline, 
the study team will know which trial participants may be 
at risk for orthostasis. During psilocybin administration 
and acute effects, when the participant undergoes posi-
tional changes (laying down to standing, ambulating to 
the restroom during psilocybin therapy, etc.), research 
staff should provide ambulatory support and encourage 
slow positional changes. In all, the risk of lightheadedness 
during clinical trials of psilocybin therapy for individuals 
with AN should not present a barrier to enrollment or 
completion of study activities with careful risk mitigation 
strategies.

Conclusion
Common physiologic adverse effects from psilocybin 
have parallels with symptomatology often present in indi-
viduals with AN. Existing evidence for the use of psilocy-
bin therapy in patients with AN, although limited (total 
N = 10), revealed rates and severity of adverse effects 
similar to those experienced by other clinical populations 
receiving psilocybin therapy. Despite their unique medi-
cal vulnerabilities, patients with AN are likely to tolerate 
psilocybin therapy with careful medical screening, medi-
cal management, and tailored risk mitigation strategies. 
Anticipatory guidance about the more common physi-
ologic adverse effects from psilocybin administration is 
warranted. Larger clinical trials with more participant 
diversity will help deepen our understanding of safety 
and tolerability of psilocybin therapy in this population 
and to optimize this intervention in preparation for real-
world clinical settings.

Abbreviations
AN  Anorexia nervosa
BMI  Body mass index
DMN  Default mode network
QTc  Corrected QT interval
ECG  Electrocardiogram

Acknowledgements
No acknowledgements.

Author contributions
*A.E.D and A.V.C are co-first authors.A.E.D and A.V.C: conceptualization, writing 
- original draft, writing - review and editing.J.W and M.R.F: conceptualization, 
writing - review and editing.All authors reviewed and approved the 
manuscript as submitted.

Funding
Anita V. Chaphekar is supported by National Research Service Award from the 
National Institute of Health (grant number T32 GM07546) and in part by the 
Health Resources and Services Administration (HRSA) of the U.S. Department 
of Health and Human Services (HHS) Leadership Education in Adolescent 
Health (LEAH-T71) (grant number T71MC00003. This information or content 
and conclusions are those of the author and should not be construed as the 
official position or policy of, nor should any endorsements be inferred by 
HRSA, HHS or the U.S. Government.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
Not applicable.

Received: 18 January 2024 / Accepted: 12 April 2024

References
1. van Hoeken D, Hoek HW. Review of the burden of eating disorders: mortal-

ity, disability, costs, quality of life, and family burden. Curr Opin Psychiatry. 
2020;33(6):521–7.

2. Hemmingsen SD, Wesselhoeft R, Lichtenstein MB, Sjögren JM, Støving RK. 
Cognitive improvement following weight gain in patients with anorexia 
nervosa: a systematic review. Eur Eat Disord Rev J Eat Disord Assoc. 
2021;29(3):402–26.

3. Egbert AH, Gorrell S, Smith KE, Goldschmidt AB, Hughes EK, Sawyer SM, et al. 
When eating disorder attitudes and cognitions persist after weight restora-
tion: an exploratory examination of non-cognitive responders to family-
based treatment for adolescent anorexia nervosa. Eur Eat Disord Rev J Eat 
Disord Assoc. 2023;31(3):425–32.

4. Lock J, Le Grange D. Family-based treatment: where are we and where should 
we be going to improve recovery in child and adolescent eating disorders. 
Int J Eat Disord. 2019;52(4):481–7.

5. Couturier J, Lock J. What is recovery in adolescent anorexia nervosa? Int J Eat 
Disord. 2006;39(7):550–5.

6. Murray SB, Quintana DS, Loeb KL, Griffiths S, Le Grange D. Treatment 
outcomes for anorexia nervosa: a systematic review and meta-analysis of 
randomized controlled trials. Psychol Med. 2019;49(4):535–44.

7. Cassioli E, Sensi C, Mannucci E, Ricca V, Rotella F. Pharmacological treatment 
of acute-phase anorexia nervosa: evidence from randomized controlled trials. 
J Psychopharmacol Oxf Engl. 2020;34(8):864–73.

8. Crow SJ. Pharmacologic treatment of eating disorders. Psychiatr Clin North 
Am. 2019;42(2):253–62.

9. Brown RT, Nicholas CR, Cozzi NV, Gassman MC, Cooper KM, Muller D, et al. 
Pharmacokinetics of escalating doses of oral psilocybin in healthy adults. Clin 
Pharmacokinet. 2017;56(12):1543–54.

10. Hasler F, Bourquin D, Brenneisen R, Bär T, Vollenweider FX. Determination 
of psilocin and 4-hydroxyindole-3-acetic acid in plasma by HPLC-ECD and 
pharmacokinetic profiles of oral and intravenous psilocybin in man. Pharm 
Acta Helv. 1997;72(3):175–84.

11. Moreno FA, Wiegand CB, Taitano EK, Delgado PL. Safety, tolerability, and 
efficacy of psilocybin in 9 patients with obsessive-compulsive disorder. J Clin 
Psychiatry. 2006;67(11):1735–40.

12. Horita A, Weber LJ. The enzymic dephosphorylation and oxidation of psilocy-
bin and pscilocin by mammalian tissue homogenates. Biochem Pharmacol. 
1961;7(1):47–54.



Page 8 of 9Downey et al. Journal of Eating Disorders           (2024) 12:49 

13. Vollenweider FX, Kometer M. The neurobiology of psychedelic drugs: 
implications for the treatment of mood disorders. Nat Rev Neurosci. 
2010;11(9):642–51.

14. Dodd S, Norman TR, Eyre HA, Stahl SM, Phillips A, Carvalho AF, et al. Psilocybin 
in neuropsychiatry: a review of its pharmacology, safety, and efficacy. CNS 
Spectr. 2023;28(4):416–26.

15. Husain MI, Ledwos N, Fellows E, Baer J, Rosenblat JD, Blumberger DM, et al. 
Serotonergic psychedelics for depression: what do we know about neurobio-
logical mechanisms of action? Front Psychiatry. 2023;13:1076459.

16. Griffiths RR, Johnson MW, Carducci MA, Umbricht A, Richards WA, Richards 
BD, et al. Psilocybin produces substantial and sustained decreases in depres-
sion and anxiety in patients with life-threatening cancer: a randomized 
double-blind trial. J Psychopharmacol Oxf Engl. 2016;30(12):1181–97.

17. Ross S, Bossis A, Guss J, Agin-Liebes G, Malone T, Cohen B, et al. Rapid and 
sustained symptom reduction following psilocybin treatment for anxiety and 
depression in patients with life-threatening cancer: a randomized controlled 
trial. J Psychopharmacol Oxf Engl. 2016;30(12):1165–80.

18. Carhart-Harris RL, Bolstridge M, Day CMJ, Rucker J, Watts R, Erritzoe DE, et al. 
Psilocybin with psychological support for treatment-resistant depression: 
six-month follow-up. Psychopharmacology. 2018;235(2):399–408.

19. Johnson MW, Garcia-Romeu A, Griffiths RR. Long-term follow-up of 
psilocybin-facilitated Smoking Cessation. Am J Drug Alcohol Abuse. 
2017;43(1):55–60.

20. Bogenschutz MP, Forcehimes AA, Pommy JA, Wilcox CE, Barbosa PCR, Strass-
man RJ. Psilocybin-assisted treatment for alcohol dependence: a proof-of-
concept study. J Psychopharmacol Oxf Engl. 2015;29(3):289–99.

21. Diagnostic. and statistical manual of mental disorders: DSM-5.
22. Hübel C, Yilmaz Z, Schaumberg KE, Breithaupt L, Hunjan A, Horne E, et al. 

Body composition in anorexia nervosa: Meta-analysis and meta‐regression of 
cross‐sectional and longitudinal studies. Int J Eat Disord. 2019;52(11):1205–23.

23. Devlin MJ. Why does starvation make bones fat? Am J Hum Biol off J Hum 
Biol Counc. 2011;23(5):577–85.

24. Anderson KE. Influences of diet and nutrition on clinical pharmacokinetics. 
Clin Pharmacokinet. 1988;14(6):325–46.

25. Garcia-Romeu A, Barrett FS, Carbonaro TM, Johnson MW, Griffiths RR. Optimal 
dosing for psilocybin pharmacotherapy: considering weight-adjusted and 
fixed dosing approaches. J Psychopharmacol Oxf Engl. 2021;35(4):353–61.

26. Peck SK, Shao S, Gruen T, Yang K, Babakanian A, Trim J et al. Psilocybin therapy 
for females with anorexia nervosa: a phase 1, open-label feasibility study. Nat 
Med. 2023.

27. Hasler F, Grimberg U, Benz MA, Huber T, Vollenweider FX. Acute psy-
chological and physiological effects of psilocybin in healthy humans: a 
double-blind, placebo-controlled dose-effect study. Psychopharmacology. 
2004;172(2):145–56.

28. Bae S, Vaysblat M, Bae E, Dejanovic I, Pierce M. Cardiac arrest Associated with 
Psilocybin Use and Hereditary Hemochromatosis. Cureus 15(5):e38669.

29. Fitzgerald PJ. Many drugs of abuse may be acutely transformed to dopamine, 
norepinephrine and epinephrine in vivo. Int J Mol Sci. 2021;22(19):10706.

30. Goodwin GM, Aaronson ST, Alvarez O, Arden PC, Baker A, Bennett JC, et al. 
Single-dose psilocybin for a treatment-resistant episode of Major Depression. 
N Engl J Med. 2022;387(18):1637–48.

31. Raison CL, Sanacora G, Woolley J, Heinzerling K, Dunlop BW, Brown RT, et al. 
Single-dose psilocybin treatment for major depressive disorder: a Random-
ized Clinical Trial. JAMA. 2023;330(9):843–53.

32. Davis AK, Barrett FS, May DG, Cosimano MP, Sepeda ND, Johnson MW, et 
al. Effects of Psilocybin-assisted therapy on major depressive disorder: a 
Randomized Clinical Trial. JAMA Psychiatry. 2021;78(5):481–9.

33. Melanson EL, Donahoo WT, Krantz MJ, Poirier P, Mehler PS. Resting and 
ambulatory heart rate variability in chronic anorexia nervosa. Am J Cardiol. 
2004;94(9):1217–20.

34. Sachs KV, Harnke B, Mehler PS, Krantz MJ. Cardiovascular complications of 
anorexia nervosa: a systematic review. Int J Eat Disord. 2016;49(3):238–48.

35. Grob CS, Danforth AL, Chopra GS, Hagerty M, McKay CR, Halberstadt AL, et 
al. Pilot study of psilocybin treatment for anxiety in patients with advanced-
stage cancer. Arch Gen Psychiatry. 2011;68(1):71–8.

36. Dahmane E, Hutson PR, Gobburu JVS. Exposure-response analysis to assess 
the Concentration-QTc relationship of Psilocybin/Psilocin. Clin Pharmacol 
Drug Dev. 2021;10(1):78–85.

37. Isner JM, Roberts WC, Heymsfield SB, Yager J. Anorexia nervosa and sudden 
death. Ann Intern Med. 1985;102(1):49–52.

38. Frederiksen TC, Krogh Christiansen M, Charmoth Østergaard P, Hove Thomsen 
P, Graff C, Clausen L, et al. QTc interval and risk of cardiac events in adults with 
Anorexia Nervosa. Circ Arrhythm Electrophysiol. 2018;11(8):e005995.

39. Krantz MJ, Sabel AL, Sagar U, Long CS, Barbey JT, White KV, et al. Factors 
influencing QT prolongation in patients hospitalized with severe anorexia 
nervosa. Gen Hosp Psychiatry. 2012;34(2):173–7.

40. Facchini M, Sala L, Malfatto G, Bragato R, Redaelli G, Invitti C. Low-K + depen-
dent QT prolongation and risk for ventricular arrhythmia in anorexia nervosa. 
Int J Cardiol. 2006;106(2):170–6.

41. Janzen ML, Malhi N, Laksman ZWM, Puyat J, Krahn AD, Hawkins NM. The 
QT interval in Anorexia Nervosa: a Meta-analysis. JACC Clin Electrophysiol. 
2018;4(6):839–41.

42. Society for Adolescent Health and Medicine. Medical Management of Restric-
tive Eating disorders in adolescents and young adults. J Adolesc Health off 
Publ Soc Adolesc Med. 2022;71(5):648–54.

43. Crone C, Fochtmann LJ, Attia E, Boland R, Escobar J, Fornari V, et al. The Ameri-
can Psychiatric Association Practice Guideline for the treatment of patients 
with eating disorders. Am J Psychiatry. 2023;180(2):167–71.

44. Arca KN, Halker Singh RB. Dehydration and headache. Curr Pain Headache 
Rep. 2021;25(8):56.

45. D’Andrea G, Ostuzzi R, Francesconi F, Musco F, Bolner A, d’Onofrio F, et al. 
Migraine prevalence in eating disorders and pathophysiological correlations. 
Neurol Sci. 2009;30(1):55–9.

46. Ostuzzi R, D’Andrea G, Francesconi F, Musco F. Eating disorders and headache: 
coincidence or consequence? Neurol Sci. 2008;29(1):83–7.

47. Seidel S, Karwautz A, Wagner G, Zormann A, Eder H, Huemer J, et al. Migraine 
in patients with eating disorders: a study using a sister-pair comparison 
design. Headache. 2011;51(2):220–5.

48. Ha H, Gonzalez A. Migraine Headache Prophylaxis. Am Fam Physician. 
2019;99(1):17–24.

49. Breeksema JJ, Kuin BW, Kamphuis J, van den Brink W, Vermetten E, Schoevers 
RA. Adverse events in clinical treatments with serotonergic psychedelics and 
MDMA: a mixed-methods systematic review. J Psychopharmacol Oxf Engl. 
2022;36(10):1100–17.

50. Fiorica-Howells E, Hen R, Gingrich J, Li Z, Gershon MD. 5-HT(2A) recep-
tors: location and functional analysis in intestines of wild-type and 
5-HT(2A) knockout mice. Am J Physiol Gastrointest Liver Physiol. 
2002;282(5):G877–893.

51. Leysen JE. 5-HT2 receptors. Curr Drug Targets CNS Neurol Disord. 
2004;3(1):11–26.

52. Beattie DT, Smith JAM. Serotonin pharmacology in the gastrointestinal tract: 
a review. Naunyn Schmiedebergs Arch Pharmacol. 2008;377(3):181–203.

53. Demirbugen Oz M, Uckun Z, Yuce-Artun N, Baskak B, Ozdemir H, Kizil Ozel 
T, et al. The relationship between the serotonin 2A receptor gene– 1438A/G 
and 102T/C polymorphisms and citalopram/sertraline-induced nausea in 
major depressed patients. Hum Psychopharmacol Clin Exp. 2018;33(5):e2673.

54. Kuemmerle JF, Murthy KS, Grider JR, Martin DC, Makhlouf GM. Coexpression 
of 5-HT2A and 5-HT4 receptors coupled to distinct signaling pathways in 
human intestinal muscle cells. Gastroenterology. 1995;109(6):1791–800.

55. Murphy GM, Kremer C, Rodrigues HE, Schatzberg AF. Pharmacogenetics of 
antidepressant medication intolerance. Am J Psychiatry. 2003;160(10):1830–5.

56. Browning KN. Role of central vagal 5-HT3 receptors in gastrointestinal physi-
ology and pathophysiology. Front Neurosci. 2015;9:413.

57. Tzvetkov MV, Meineke C, Oetjen E, Hirsch-Ernst K, Brockmöller J. Tissue-spe-
cific alternative promoters of the serotonin receptor gene HTR3B in human 
brain and intestine. Gene. 2007;386(1–2):52–62.

58. Raybould HE, Glatzle J, Robin C, Meyer JH, Phan T, Wong H, et al. Expression 
of 5-HT3 receptors by extrinsic duodenal afferents contribute to intestinal 
inhibition of gastric emptying. Am J Physiol Gastrointest Liver Physiol. 
2003;284(3):G367–372.

59. Niesler B, Frank B, Kapeller J, Rappold GA. Cloning, physical mapping and 
expression analysis of the human 5-HT3 serotonin receptor-like genes HTR3C, 
HTR3D and HTR3E. Gene. 2003;310:101–11.

60. Babic T, Browning KN. The role of vagal neurocircuits in the regulation of 
nausea and vomiting. Eur J Pharmacol. 2014;722:38–47.

61. Endo T, Minami M, Hirafuji M, Ogawa T, Akita K, Nemoto M, et al. Neurochem-
istry and neuropharmacology of emesis - the role of serotonin. Toxicology. 
2000;153(1–3):189–201.

62. Vanuytsel T, Karamanolis G, Van Oudenhove L, Vos R, Tack J. Influence of 
ondansetron on gastric sensorimotor responses to short duodenal acid 
infusion in healthy volunteers. Neurogastroenterol Motil off J Eur Gastrointest 
Motil Soc. 2011;23(3):226–32. e115.



Page 9 of 9Downey et al. Journal of Eating Disorders           (2024) 12:49 

63. Malczyk Ż, Oświęcimska JM. Gastrointestinal complications and refeeding 
guidelines in patients with anorexia nervosa. Psychiatr Pol. 2017;51(2):219–29.

64. Waldholtz BD, Andersen AE. Gastrointestinal symptoms in anorexia nervosa. 
A prospective study. Gastroenterology. 1990;98(6):1415–9.

65. Zipfel S, Sammet I, Rapps N, Herzog W, Herpertz S, Martens U. Gastrointestinal 
disturbances in eating disorders: clinical and neurobiological aspects. Auton 
Neurosci Basic Clin. 2006;129(1–2):99–106.

66. Lafrance A, Loizaga-Velder A, Fletcher J, Renelli M, Files N, Tupper KW. 
Nourishing the Spirit: exploratory research on Ayahuasca experiences 
along the Continuum of Recovery from Eating disorders. J Psychoact Drugs. 
2017;49(5):427–35.

67. Gukasyan N, Griffiths RR, Yaden DB, Antoine DG, Nayak SM. Attenuation of 
psilocybin mushroom effects during and after SSRI/SNRI antidepressant use. 
J Psychopharmacol Oxf Engl. 2023;37(7):707–16.

68. Dossett ML, Cohen EM, Cohen J. Integrative Medicine for Gastrointestinal 
Disease. Prim Care. 2017;44(2):265–80.

69. Passie T, Seifert J, Schneider U, Emrich HM. The pharmacology of psilocybin. 
Addict Biol. 2002;7(4):357–64.

70. Salvucci F, Leuzzi S, Calciati A, Valle F, Giangregorio F, Spadacini G, et al. [Vaso-
vagal syncope] Recenti Prog Med. 1993;84(6):443–56.

71. Katzman DK. Medical complications in adolescents with anorexia nervosa: a 
review of the literature. Int J Eat Disord. 2005;37(S1):S52–9.

72. Kollai M, Bonyhay I, Jokkel G, Szonyi L. Cardiac vagal hyperactivity in adoles-
cent anorexia nervosa. Eur Heart J. 1994;15(8):1113–8.

73. Rautou P, Cazals–Hatem D, Moreau R, Francoz C, Feldmann G, Lebrec D, et 
al. Acute Liver cell damage in patients with Anorexia Nervosa: a possible 
role of Starvation-Induced hepatocyte autophagy. Gastroenterology. 
2008;135(3):840–e8483.

74. Fischer LK, Schreyer CC, Pletch A, Cooper M, Vanzhula IA, Redgrave GW, et al. 
Monitoring and treating hypoglycemia during meal-based rapid nutritional 
rehabilitation in patients with extreme anorexia nervosa. Eat Weight Disord 
EWD. 2022;27(8):3301–8.

75. Reno CM, Skinner A, Bayles J, Chen YS, Daphna-Iken D, Fisher SJ. Severe 
hypoglycemia-induced sudden death is mediated by both cardiac arrhyth-
mias and seizures. Am J Physiol Endocrinol Metab. 2018;315(2):E240–9.

76. Kohn MR, Madden S, Clarke SD. Refeeding in anorexia nervosa: increased 
safety and efficiency through understanding the pathophysiology of protein 
calorie malnutrition. Curr Opin Pediatr. 2011;23(4):390–4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	Psilocybin therapy and anorexia nervosa: a narrative review of safety considerations for researchers and clinicians
	Abstract
	Plain English Summary
	Background
	Potential physiologic adverse effects and risk mitigation strategies
	Cardiac complications
	Hypertension and Tachycardia
	QT interval prolongation


	Headaches
	Nausea
	Lightheadedness
	Conclusion
	References




