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Though generally well-tolerated, these agents have
been associated with a range of adverse effects
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sychedelics are a class of substances known to produce alterations

in consciousness and perception. In the last 2 decades, psychedelic

research has garnered increasing attention from scientists, thera-
pists, entrepreneurs, and the public. While many of these compounds
remain illegal in the United States and in many parts of the world (Box,
page 16), a recent resurrection of psychedelic research has motivated the
FDA to designate multiple psychedelic compounds as “breakthrough
therapies,” thereby expediting the investigation, development, and
review of psychedelic treatments.

There is growing evidence that psychedelics may be efficacious for
treating a range of psychiatric disorders. Potential clinical indications
for psychedelics include some forms of depression, posttraumatic stress
disorder (PTSD), and substance use disorders (Table 1,** page 17). In
most instances, the clinical use of psychedelics is being investigated and
offered in the context of psychedelic-assisted psychotherapy, though ket-
amine is a prominent exception. Ketamine and esketamine are already
being used to treat depression, and FDA approval is anticipated for
other psychedelics. An examination of the safety considerations of psy-
chedelics for the treatment of psychiatric disorders is therefore highly
relevant and timely.

This article examines the adverse effect profile of classical (psi-
locybin [“mushrooms”], lysergic acid diethylamide [LSD], and
N,N-dimethyltryptamine [DMT]/ayahuasca) and nonclassical (the
entactogen 3,4-methylenedioxymethamphetamine [MDMA, known as
“ecstasy”] and the dissociative anesthetic ketamine) psychedelics.
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The legal status of psychedelics

he legal landscape of psychedelics is

rapidly evolving. Psilocybin use has
been decriminalized in many cities in the
United States (such as Denver), and some
states (such as Oregon) have legalized it for
therapeutic use.

It is important to understand the difference
between decriminalization and legalization.
Decriminalization means the substance is
still prohibited under existing laws, but the
legal system will choose not to enforce the
prohibition. Legalization is the rescinding of
laws prohibiting the use of the substance.

In the United States, these laws may

be state or federal. Despite psilocybin
legalization for therapeutic use in Oregon
and decriminalization in various cities,
psychedelics currently remain illegal under
federal law.

Source: Reference 1

Psilocybin

Psilocybin is typically administered as a
single dose of 10 to 30 mg and used in con-
junction with preintegration and postint-
egration psychotherapy. Administration of
psilocybin typically produces perceptual
distortions and mind-altering effects, which
are mediated through 5-HT2A brain recep-
tor agonistic action.* The acute effects last
approximately 6 hours.> While psilocybin
has generated promising results in early clin-
ical trials,® the adverse effects of these agents
have received less attention.

The adverse effect profile of psilocybin
in adults appears promising but its power-
ful psychoactive effects necessitate cautious
use.® It has a very wide therapeutic index,
and in a recent meta-analysis of psilocybin
for depression, no serious adverse effects
were reported in any of the 7 included stud-
ies.” Common adverse effects in the context
of clinical use include anxiety, dysphoria,
confusion, and an increase in blood pres-
sure and heart rate.* Due to potential car-
diac effects, psilocybin is contraindicated
in individuals with cardiovascular and
cerebrovascular disease.® In recreational/
nonclinical use, reactions such as suicidal-
ity, violence, convulsions, panic attacks,
paranoia, confusion, prolonged disso-
ciation, and mania have been reported.®'
Animal and human studies indicate the risk

of abuse and physical dependence is low.
Major national surveys indicate low rates
of abuse, treatment-seeking, and harm."
In a recent 6-week randomized controlled
trial (RCT) of psilocybin vs escitalopram
for depression,' no serious adverse events
were reported. Adverse events reported in
the psilocybin group in this trial are listed
in Table 2'* (page 18).

A recent phase 2 double-blind trial of
single-dose psilocybin (1 mg, 10 mg, and
25 mg) for treatment-resistant depression
(N = 233) sheds more light on the risk of
adverse effects.® The percentage of indi-
viduals experiencing adverse effects on Day
1 of administration was high: 61% in the
25 mg psilocybin group. Headache, nausea,
fatigue, and dizziness were the most com-
mon effects. The incidence of any adverse
event in the 25 mg group was 56% from Day
2 to Week 3, and 29% from Week 3 to Week 12.
Suicidal ideation, suicidal behavior, or self-
injury occurred in all 3 dose groups. Overall,
14% in the 25 mg group, 17% in the 10 mg
group, and 9% in the 1 mg group showed
worsening of suicidality from baseline to
Week 3. Suicidal behavior was reported by 3
individuals in the 25 mg group after Week 3.
The new-onset or worsening of preexisting
suicidality with psilocybin reported in this
study requires further investigation.

Lysergic acid diethylamide

LSD is similar to psilocybin in its agonis-
tic action at the 5-HT2A brain receptors.*
It is typically administered as a single 100
to 200 pg dose and is used in conjunc-
tion with preintegration and postintegra-
tion psychotherapy." Its acute effects last
approximately 12 hours."”

Like psilocybin, LSD has a wide therapeu-
ticindex. Commonly reported adverse effects
of LSD are increased anxiety, dysphoria, and
confusion. LSD can also lead to physiological
adverse effects, such as increased blood pres-
sure and heart rate, and thus is contraindi-
cated in patients with severe heart disease.® In
a systematic review of the therapeutic use of
LSD that included 567 participants,'® 2 cases
of serious adverse events were reported: a
tonic-clonic seizure in a patient with a prior
history of seizures, and a case of prolonged



psychosis in a 21-year-old with a history of
psychotic disorder.

Though few psychedelic studies have
examined the adverse effects of these agents
in older adults, a recent phase 1 study that
recruited 48 healthy older adults (age 55 to
75) found that, compared to placebo, low
doses (5 to 20 ug) of LSD 2 times a week for
3 weeks had similar adverse effects, cogni-
tive impairment, or balance impairment.”
The only adverse effect noted to be differ-
ent between the placebo group and active
treatment groups was headache (50% for
LSD 10 pg, 25% for LSD 20 pg, and 8%
for placebo). Because the dose range (5 to
20 pg) used in this study was substantially
lower than the typical therapeutic dose
range of 100 to 200 ug, these results should
not be interpreted as supporting the safety
of LSD at higher doses in older adults.

DMT/ayahuasca

Ayahuasca is a plant-based psychedelic that
contains an admixture of substances, includ-
ing DMT, which acts as a 5-HT2A receptor
agonist. In addition to DMT, ayahuasca also
contains the alkaloid harmaline, which acts as
amonoamine inhibitor. Use of ayahuasca can
therefore pose a particular risk for individu-
als taking other serotonergic or noradrener-
gic medications or substances. The acute
effects of DMT last approximately 4 hours,'
and acute administration of ayahuasca leads
to a transient modified state of consciousness
that is characterized by introspection, visions,
enhanced emotions, and recall of personal
memories.” Research shows ayahuasca has
been dosed at approximately 0.36 mg/kg of
DMT for 1 dosing session alongside 6 2-hour
therapy sessions.”

A recent review by Orsolini et al* con-
solidated 40 preclinical, observational, and
experimental studies of ayahuasca, and this
compound appeared to be safe and well-
tolerated; the most common adverse effects
were transient emesis and nausea. In an
RCT by Palhano-Fontes et al,® nausea was
observed in 71% of participants in the aya-
huasca group (vs 26% placebo), vomiting
in 57% of participants (vs 0% placebo), and
restlessness in 50% of participants (vs 20%
placebo). The authors noted that for some
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Potential psychiatric indications
for psychedelics (including
ketamine)

Treatment-resistant depression

Chronic moderate-to-severe depression
Depression with suicidal ideation

End-of-life distress

Posttraumatic stress disorder
Substance use disorders (tobacco, alcohol)

Source: References 2,3

participants the ayahuasca session “was
not necessarily a pleasant experience,” and
was accompanied by psychological dis-
tress.”® Vomiting is traditionally viewed as an
expected part of the purging process of aya-
huasca religious ceremonies. Another review
found that there appears to be good long-
term tolerability of ayahuasca consumption
among individuals who use this compound
in religious ceremonies.”

MDMA

Entactogens (or empathogens) are a class of
psychoactive substances that produce experi-
ences of emotional openness and connection.
MDMA is an entactogen known to release
serotonin, norepinephrine, and dopamine by
inhibiting reuptake.? This process leads to
the stimulation of neurohormonal signaling
of oxytocin, cortisol, and other signaling mol-
ecules such as brain-derived neurotrophic
factor® Memory reconsolidation and fear
extinction may also play a therapeutic role,
enabled by reduced activity in the amyg-
dala and insula, and increased connectivity
between the amygdala and hippocampus.*
MDMA has been reported to enhance feel-
ings of well-being and increase prosocial
behavior.” In the therapeutic setting, MDMA
has been generally dosed at 75 to 125 mg in
2 to 3 sessions alongside 10 therapy sessions.
Administration of MDMA gives the user a
subjective experience of energy and distor-
tions in time and perception.® These acute
effects last approximately 2 to 4 hours.”

A meta-analysis of 5 RCTs of MDMA-
assisted therapy for PTSD in adults demon-
strated that MDMA was well-tolerated, and
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e 2)

Adverse effects associated
with psilocybin use for
depression in an RCT
Headache (67 %)

Nausea (27 %)

Migraine (10%)

Fatigue (7%)

Feeling jittery (7 %)

Vomiting (7 %)

Palpitations (3%)

Sleep disorder (3%)

Diarrhea (3%)

Source: Reference 12

RCT: randomized controlled trial

few serious adverse events were reported.”
Two trials from 2018 that were included
in this meta-analysis—Mithoefer et al* and
Ot’alora et al*®—illustrate the incidence of
specific adverse effects. In a randomized,
double-blind trial of 26 veterans and first
responders with chronic PTSD, Mithoefer
et al® found the most commonly reported
reactions during experimental sessions with
MDMA were anxiety (81%), headache (69%),
fatigue (62%), muscle tension (62%), and jaw
clenching or tight jaw (50%). The most com-
monly reported reactions during 7 days of
contact were fatigue (88%), anxiety (73%),
insomnia (69%), headache (46%), muscle ten-
sion (46%), and increased irritability (46%).
One instance of suicidal ideation was severe
enough to require psychiatric hospitalization
(this was the only instance of suicidal ideation
among the 106 patients in the meta-analysis
by Bahji et al®); the patient subsequently
completed the trial. Transient elevation in
pulse, blood pressure, and body tempera-
ture were noted during sessions that did not
require medical intervention.” Ot’alora et al*
found similar common adverse reactions:
anxiety, dizziness, fatigue, headache, jaw
clenching, muscle tension, and irritability.
There were no serious adverse effects.

While the use of MDMA in controlled
interventional settings has resulted in rela-
tively few adverse events, robust literature
describes the risks associated with the non-
clinical /recreational use of MDMA. In cases

of MDMA toxicity, death has been reported.*
Acutely, MDMA may lead to sympatho-
mimetic effects, including serotonin syn-
drome.?' Longer-term studies of MDMA
users have found chronic recreational use to
be associated with worse sleep, poor mood,
anxiety disturbances, memory deficits, and
attention problems.* MDMA has also been
found to have moderate potential for abuse.®

Ketamine/esketamine

Ketamine is a dissociative anesthetic
with some hallucinogenic effects. It is an
N-methyl-p-aspartate (NMDA) antagonist
frequently used in anesthesia, and it can
induce a state of sedation, immobility, pain
relief, and amnesia. In low doses, ketamine
is used off-label to treat major depressive
disorder and treatment-resistant depres-
sion. Most clinical trials of ketamine for
depression have dosed IV ketamine from
0.5to 1 mg/kg1to 3 times a week. It can also
be administered as an IM, intranasal, oral,
subcutaneous, or sublingual formulation.>

Esketamine, the S(+)-enantiomer of ket-
amine, is also an NDMA antagonist. It has
been developed as an intranasal formula-
tion, typically dosed between 56 and 84 mg
2 times a week for 1 month, once a week for
the following month, and once every 1 to 2
weeks thereafter® In most ketamine and
esketamine trials, these compounds have
been used without psychotherapy, although
some interventions have integrated psycho-
therapy with ketamine treatment.’

Bennett et al’” elaborated on 3 paradigms
for ketamine treatment: biochemical, psy-
chotherapeutic, and psychedelic. The bio-
chemical model examines the neurobiological
effects of the medication. The psychothera-
peutic model views ketamine as a way of
assisting the psychotherapy process. The psy-
chedelic model utilizes ketamine’s dissocia-
tive and psychedelic properties to induce an
altered state of consciousness for therapeutic
purposes and psychospiritual exploration.

A systematic review of the common
adverse effects associated with ketamine use
in clinical trials for depression reported dis-
sociation, sedation, perceptual disturbances,
anxiety, agitation, euphoria, hypertension,
tachycardia, headache, and dizziness.*



~CD

Adverse effects reported in a trial of esketamine for treating major
depressive disorder with acute suicidality

Esketamine and
oral antidepressant

Placebo and
oral antidepressant

(n=227) (n = 225)
Dissociation 108 (48%) 30 (13%)
Dizziness 1083 (45%) 34 (15%)
Sedation 66 (29%) 27 (12%)
Nausea 61 (27%) 31 (14%)
Dysgeusia 46 (20%) 29 (13%)
Anxiety 34 (15%) 20 (9%)
Increase in blood pressure 34 (15%) 14 (6%)
Hypoesthesia 30 (13%) 4 (2%)
Vomiting 26 (11%) 12 (5%)
Constipation 22 (10%) 14 (6%)
Euphoric mood 17 (7%) 1(0.4%)
Vertigo 14 (6%) 1(0.4%)
Hyperhidrosis 11 (5%) 5 (2%)
Lethargy 10 (4%) 4 (2%)
Feeling drunk 8 (4%) 1(0.4%)
Tachycardia 8 (4%) 2 (1%)
Intentional self-injury 7 3%) i 3 (1%)
Confusional state 5 (2%) 0 (0%)
Dysphoria 5 (2%) i 0 (0%)
Pollakiuria 5 (2%) 2 (1%)

Source: Reference 39

Adpverse effects experienced with esketamine
in clinical trials include dissociation, dizzi-
ness, sedation, hypertension, hypoesthesia,
gastrointestinal symptoms, and euphoric
mood (Table 3%). A recent systemic review
found both ketamine and esketamine dem-
onstrated higher adverse events than control
conditions. IV ketamine also demonstrated
lower dropouts and adverse events when
compared to intranasal esketamine.®

Nonclinical/recreational use of ket-
amine is notable for urinary toxicity; 20% to
30% of frequent users of ketamine experi-
ence urinary problems that can range from
ketamine-induced cystitis to hydronephro-
sis and kidney failure.*! Liver toxicity has
also been reported with chronic use of high-
dose ketamine. Ketamine is liable to abuse,
dependence, and tolerance. There is evidence
that nonclinical use of ketamine may lead to
morbidity; impairment of memory, cogni-
tion, and attention; and urinary, gastric, and
hepatic pathology.*

The FDA prescribing information for
esketamine lists aneurysmal vascular dis-
ease, arteriovenous malformation, and intra-
cerebral hemorrhage as contraindications.”
Patients with cardiovascular and cerebro-
vascular conditions and risk factors may be
at increased risk of adverse effects due to an
increase in blood pressure. Esketamine can
impair attention, judgment, thinking, reac-
tion speed, and motor skills. Other adverse
effects of esketamine noted in the prescribing
information include dissociation, dizziness,
nausea, sedation, vertigo, hypoesthesia, anxi-
ety, lethargy, vomiting, feeling drunk, and
euphoric mood.¥

A study of postmarketing safety con-
cerns with esketamine using reports
submitted to the FDA Adverse Event
Reporting System (FAERS) revealed sig-
nals for suicidal ideation (reporting odds
ratio [ROR] 24.03; 95% CI, 18.72 to 30.84),
and completed suicide (ROR 5.75; 95% (I,
3.18 to 10.41).®® The signals for suicidal and
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self-injurious ideation remained signifi-
cant when compared to venlafaxine in the
FAERS database, while suicide attempts
and fatal suicide attempts were no longer
significant.*® Concerns regarding acute
ketamine withdrawal have also been
described in case reports.*

Other safety considerations

of psychedelics

Hallucinogen persisting perception
disorder

Hallucinogen persisting perception disor-
der (HPPD) is a rare condition associated
with hallucinogen use. It is characterized
by the recurrence of perceptual distur-
bances that an individual experienced
while using hallucinogenic substances that
creates significant distress or impairment.*”
Because HPPD is a rare disorder, the exact
prevalence is not well characterized, but
DSM-5 suggests it is approximately 4.2%.4
HPPD is associated with numerous psy-
choactive substances, including psilocy-
bin, ayahuasca, MDMA, and ketamine,
but is most associated with LSD.* HPPD
is more likely to arise in individuals with
histories of psychiatric illness or substance
use disorders.*

Serotonin toxicity and other
serotonergic interactions

Serotonin toxicity is a risk of serotoner-
gic psychedelics, particularly when such
agents are used in combination with seroto-
nergic psychotropic medications. The most
severe manifestation of serotonin toxicity
is serotonin syndrome, which manifests as
a life-threatening condition characterized
by myoclonus, rigidity, agitation, delirium,
and unstable cardiovascular functioning.
Many psychedelic compounds have tran-
sient serotonin-related adverse effects, but
serotonin toxicity due to psychedelic use
is rare.®® Due to their mechanism of action,
classical psychedelics are relatively safe
in combination with monoamine oxidase
inhibitors (MAOQIs) and selective serotonin
reuptake inhibitors. MDMA is a serotonin-
releasing agent that has a higher risk of
serotonin syndrome or hypertensive crisis
when used in combination with MAQIs.*

Boundary violations in
psychedelic-assisted psychotherapy

A key task facing psychedelic research is to
establish parameters for the safe and ethi-
cal use of these agents. This is particularly
relevant given the hype that surrounds the
psychedelic resurgence and what we know
about the controversial history of these
substances. Anderson et al* argued that
“psychedelics can have lingering effects
that include increased suggestibility and
affective instability, as well as altered ego
structure, social behaviour, and philosophi-
cal worldview. Stated simply, psychedelics
can induce a vulnerable state both during
and after treatment sessions.”

Psychedelic treatments such as psilocy-
bin and MDMA are typically offered within
the context of psychedelic-assisted psycho-
therapy, and some researchers have raised
concerns regarding boundary violations,”
given the patients’ particularly vulnerable
states. In addition to concerns about sexual
harassment, the financial exploitation of
older adults is also a possible risk.”

Caveats to consider
Novel psychedelics therapies have demon-
strated promising preliminary results for
a broad range of psychiatric indications,
including depression, end-of-life distress,
substance use disorders, PTSD, and improv-
ing well-being. To date, psychedelics are gen-
erally well-tolerated in adults in clinical trials.
However, when it comes to adverse
effects, there are challenges in regards to
interpreting the psychedelic state.”> Some
consider any unpleasant or unsettling psy-
chedelic experience as an adverse reaction,
while others consider it part of the thera-
peutic process. This is exemplified by the
case of vomiting during ayahuasca cere-
monies, which is generally considered part
of the ritual. In such instances, it is essen-
tial to obtain informed consent and ensure
participants are aware of these aspects of
the experience. Compared to substances
such as alcohol, opioids, and cocaine,
psychedelics are remarkably safe from a
physiological perspective, especially with
regards to the risks of toxicity, mortality,
and dependence.® Their psychological



safety is less established, and more cau-
tion and research is needed. The high inci-
dence of adverse effects and suicidality
noted in the recent phase 2 trial of psilocy-
bin in treatment resistant depression are a
reminder of this.?

There is uncertainty regarding the mag-
nitude of risk in real-world clinical prac-
tice, particularly regarding addiction,
suicidality, and precipitation or worsening
of psychotic disorders. For example, note
the extensive exclusion criteria used in the
psilocybin vs escitalopram RCT by Carhart-
Harris et al': currently or previously diag-
nosed psychotic disorder, immediate family
member with a diagnosed psychotic disor-
der, significant medical comorbidity (eg,
diabetes, epilepsy, severe cardiovascular
disease, hepatic or renal failure), history of
suicide attempts requiring hospitalization,
history of mania, pregnancy, and abnormal
QT interval prolongation, among others. It
would be prudent to keep these contraindi-
cations in mind regarding the clinical use
of psychedelics in the future. This is par-
ticularly important in older adults because
such patients often have substantial medi-
cal comorbidities and are at greater risk for
adverse effects. For ketamine, research has
implicated the role of mu opioid agonism
in mediating ketamine’s antidepressant
effects.> This raises concerns about abuse,
dependence, and addiction, especially with
long-term use. There are also concerns
regarding protracted withdrawal symp-
toms and associated suicidality.®®

The therapeutic use of psychedelics is
an exciting and promising avenue, with
ongoing research and a rapidly evolving lit-
erature. An attitude of cautious optimism is
warranted, but efficacy and safety should be
demonstrated in well-designed and rigorous
trials with adequate long-term follow-up
before routine clinical use is recommended.

Related Resources

+ American Psychiatric Association. Position Statement on the
Use of Psychedelic and Empathogenic Agents for Mental
Health Conditions. Updated July 2022. Accessed October 24,
2022. https://www.psychiatry.org/getattachment/d5c13619-
ca1f-491f-a7a8-b7141c800904/Position-Use-of-Psychedelic-
Empathogenic-Agents.pdf

« Johns Hopkins Center for Psychedelic & Consciousness
Research. https://hopkinspsychedelic.org/

« Multidisciplinary Association for Psychedelic Studies (MAPS).
https://maps.org/

Drug Brand Names

Esketamine - Spravato Venlafaxine - Effexor

Ketamine - Ketalar
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In clinical trials for psychiatric disorders, psychedelics have been associated with

a range of cognitive, psychiatric, and psychoactive adverse effects but generally
have been well-tolerated, with a low incidence of serious adverse effects.
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