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Abstract

This systematic review investigates whether clinical trials of psilocybin support criterion number three of the drug’s
schedule | designation: There is a lack of accepted safety for use of the drug or other substance under medical supervision.
Data were collected by using the PubMed database and conducting a search on November 24, 2021, with the search
term psilocybin and applying the clinical trial filter. Only primary reports on the sole administration of psilocybin by a med-
ical professional were included for analysis, excluding trials wherein psilocybin was not administered, trials wherein psilo-
cybin was exclusively co-administered with other drugs, articles that were not clinical trials, and articles that were repeat
analyses of already included trials. 52 included publications were closely examined for reports of adverse events, drug
tolerability, and drug safety. Zero of these articles reported psilocybin to be unsafe, while 27 of the included trials sug-

gested that psilocybin is safe to administer under proper medical supervision.
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Intro

Psilocybin is a naturally occurring psychoactive chemical
produced by various species of mushroom, mainly in the
psilocybe genus. Human consumption of psilocybin, pri-
marily for its psychoactive properties, dates back thousands
of years (TylS et al., 2013). It was first isolated in 1958 by
Albert Hoffmann, who was later the first to synthesize it
(Hofmann et al., 1958). Soon thereafter, the United States
passed the Controlled Substance Act of 1971. This legisla-
tion classified psilocybin as a schedule I drug, a category for
substances which meet the following three criteria (21
U.S.C. § 812, 2021):

1. The drug or other substance has a high potential for
abuse.

2. The drug or other substance has no currently accepted
medical use in treatment in the United States.

3. There is a lack of accepted safety for use of the drug
or other substance under medical supervision.

In the time between the isolation of psilocybin and its
Schedule I designation, a myriad of studies were published

investigating the efficacy of psilocybin for the treatment of
various psychiatric disorders (Grinspoon and Bakalar,
1981). As the United States faces a growing behavioral
health crisis (Belouin and Henningfield, 2018), it is becom-
ing paramount that all applicable, scientifically supported
treatment options are considered. Numerous clinical trials
have investigated psilocybin in the decades since its legal
designation. This paper seeks to systematically review
these trials for reports of adverse events, drug tolerability,
and drug safety, in order to evaluate the scientific support
for psilocybin’s classification under criterion number
three of the schedule I designation: There is a lack of
accepted safety for use of the drug or other substance
under medical supervision.

An adverse event, the measure of safety in the present
review, is defined as “any untoward medical occurrence
associated with the use of a drug in humans, whether or
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not considered drug related.” An adverse event is consid-
ered serious if, “it results in any of the following outcomes:
death, a life-threatening adverse event, inpatient hospital-
ization or prolongation of existing hospitalization, a persist-
ent or significant incapacity or substantial disruption of the
ability to conduct normal life functions, or a congenital
anomaly/birth defect. Important medical events that may
not result in death, be life-threatening, or require hospital-
ization may be considered serious when, based upon appro-
priate medical judgment, they may jeopardize the patient or
subject and may require medical or surgical intervention to
prevent one of the outcomes listed in this definition” (21
C.F.R. § 312.32, 2021).

Methods

Documentation of clinical trials of psilocybin was collected
by using the PubMed database. The search was conducted
on November 24, 2021, using the search term psilocybin
and applying the clinical trial filter. The search yielded 88
results from 1965-2021, with a gap in publications from
1972-1996. Of these articles, only primary reports on the
sole administration of psilocybin by a medical professional
were included.

12 publications wherein psilocybin was not administered
were excluded (Dolder et al., 2017; Gouzoulis-Mayfrank

Table I. Articles that did not contain mention of adverse events,
drug tolerability, or drug safety.

Authors Year

Barnett et al. 2020
Barrett et al. 2018
Barrett et al. 2020
Bernasconi et al. 2014
Carhart-Harris et al. 2012a
Carter et al. 2005a
Carter et al. 2005b
Duke et al. 1968
Fischer et al. 1969
Gabay et al. 2018
Hill et al. 1971

Kometer et al. 2015
Kometer et al. 2012
Kraehenmann et al. 2015
Lewis et al. 2017
Lindenblatt et al. 1998
Mason et al. 2020
Pokorny et al. 2017
Preller et al. 2016
Schmidt et al. 2012
Spitzer et al. 1996
Vojtéchovsky 1968
Vollenweider et al. 1998
Vollenweider et al. 1999
Wittmann et al. 2007

et al., 2005; Heekeren et al., 2008; Heekeren et al., 2007;
Jan et al., 2010; Liechti et al., 2017; Maqueda et al.,
2016; Olson et al., 2020; Riba et al., 2002, Rocha et al.,
2021; Snyder et al., 1967, Vojtéchovsky et al., 1966), one
was excluded for exclusively co-administering other
drugs alongside psilocybin (Pokorny et al., 2016), seven
were excluded for not being clinical trials (Doblin, 1991;
Gross et al., 2002; Hallock et al., 2013; Heimann, 1969;
Studerus et al., 2012; Studerus et al.,, 2010; Studerus
et al., 2011), and 15 were excluded for being repeat ana-
lyses of already included trials (Carhart-Harris et al.,
2018; Carhart-Harris et al., 2017; Carrillo et al., 2018;
Garcia-Romeu et al., 2014; Gouzoulis-Mayfrank et al.,
1998; Gouzoulis-Mayfrank et al., 1999a; Gouzoulis-
Mayfrank et al., 2002; Johnson et al., 2017; Johnson
et al., 2012; Kometer et al., 2013; Mertens et al., 2020;
Mason et al., 2021; Petri et al., 2014; Smigielski et al.,
2019b; Turton et al., 2014), leaving a final total of 52
publications.

Publications were carefully reviewed for specific reports
of adverse events, drug tolerability, and drug safety. While
nearly all the publications reported behavioral and bio-
logical effects of the drug, these findings were not included
in this review unless it was clearly stated to be an adverse
event or safety risk.

Results

25 of the 52 publications did not contain any reference to
adverse events, drug safety, or drug tolerability (Table 1).
The remaining 27 publications documented the adminis-
tration of psilocybin on over 800 occasions to 550 indivi-
duals, and reported no serious and/or significant adverse
events, positive drug tolerability, and/or overall safe
administration of psilocybin (Table 2). Information on
number of participants, route of administration (ROA),
and dosing for the included studies can be found in
Table 3.

All adverse events were reported to be transient and
mild, the most common being headaches (Bogenschutz
et al., 2015; Brown et al., 2017; Carhart-Harris et al.,
2016; Carhart-Harris et al., 2021; Davis et al., 2021;
Griffiths et al., 2016; Johnson et al., 2014; Preller
et al., 2020; Ross et al., 2016; Schindler et al., 2021),
elevated blood pressure (Brown et al., 2017; Davis
et al., 2021; Griffiths et al., 2016; Griffiths et al.,
2018; Hasler et al., 2004; Johnson et al., 2014;
Moreno et al., 2006; Ross et al., 2016), nausea
(Bogenschutz et al., 2015; Carhart-Harris et al., 2016;
Griffiths et al., 2016; Hasler et al., 2002; Ross et al.,
2016), and anxiety (Carhart-Harris et al., 2016;
Carhart-Harris et al., 2021, Gouzoulis-Mayfrank et al.,
1999b; Griffiths et al., 2016; Hasler et al., 2004; Ross
et al., 2016).
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Table 3. Information on study size, route of administration (ROA), and dosing.

N # of N N N N
Authors Year  (total) groups ROA  (I) Dose (l) (2) Dose(2) (3) Dose(3) (4 Dose (4)
Abramson et al. 1965 6 4 Oral 3 3mg 6 4mg 6 émg 6 8mg
Bogenschutz et al. 2015 10 2 Oral 10 03mgkg 10 0.4mg/kg
Bravermanova et al. 2018 20 | Oral 20 0.26mg/kg
Brown et al. 2017 12 3 Oral 12 03mglkg 12 045mg/kg 12 0.6mglkg
Carhart-Harris etal. 2016 12 2 Oral 12 10mg 12 25mg
Carhart-Harris et al. 2021 59 2 Oral 29 Img 30 25mg
Carhart-Harris etal.  2012b 10 | v 10 2mg
Carhart-Harris etal. 201 | 9 2 v 3 1.5mg 6 2mg
Davis et al. 2021 27 2 Oral 27 0286mg/ 27 0.429mg/
kg kg
Gouzoulis-Mayfrank 1999b 8 | Oral 8 0.2mg/kg
etal.
Griffiths et al. 2016 51 4 Oral 39 00l4mg/ 12 0.043mg/ 48 0314mg/ 3  0.429mg/
ke kg kg ke
Griffiths et al. 2018 75 3 Oral 25 00l4mg/ 25 0286mg/ 25 0.429mg/
ke ke ke
Griffiths et al. 2011 18 4 Oral 18 007Img/ 18 0.143mg/ 18 0286mg/ 18 0.429mg/
kg kg kg kg
Griffiths et al. 2006 36 | Oral 36 0.429mg/
kg
Grob et al. 2011 12 | Oral 12 0.2mg/kg
Hasler et al. 1997 9 2 Oral& 6 Img 2 6 10mg -
V! 20mg *
Hasler et al. 2002 8 | Oral 8 212+
.025 mg/kg
Hasler et al. 2004 8 4 Oral 8 0.045mg/ 8 O.1l5mg/ 8 0215mg/ 8 0.315mg/
kg kg kg kg
Johnson et al. 2014 15 2 Oral I5 0286mg/ I5 0.429mg/
ke ke
Moreno et al. 2006 9 4 Oral 9 0025mg/ 9 O.mgkg 9 02mghkg 9  0.3mgkg
ke
Preller et al. 2020 23 I Oral 23  0.2mg/kg
Quednow et al. 2012 16 | Oral 16 0.26mg/kg
Roseman et al. 2018 20 2 Oral 20 10mg 20 25mg
Ross et al. 2016 29 | Oral 29 0.3mglkg
Schindler et al. 2021 12 | Oral 12 0.143mg/
kg
Smigielski L et al. 2019a 20 | Oral 20 0.3I5mg/
kg
Vollenweider et al. 2007 16 3 Oral 16 O0.115mg/ 16 0.215mg/ 16 0.315mg/
ke ke ke

' Three of the participants received exclusively oral doses, three received exclusively IV, and three participants received both an oral and IV dose.

2 IV dose.
3 Oral doses (each participant received a different dose within range).

Discussion

Review of clinical trials investigating psilocybin from 1965
to 2021 suggests that psilocybin does not meet the
Controlled Substance Act’s third criterion for a schedule I
drug: There is a lack of accepted safety for use of the
drug or other substance under medical supervision. Zero
of the 52 publications reviewed reported psilocybin as
unsafe to administer. Clinical trials that included reports

on safety universally considered psilocybin as safe to
administer under proper medical conditions. Notably, 25
of the 52 publications did not report on safety. While it
cannot be assumed that these studies did not encounter
safety concerns, it is likely that serious adverse events
would have been included had they been present.

The reviewed clinical trials demonstrated rigorous
medical and psychological screening processes prior to
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participant enrollment. All studies excluded participants of
vulnerable populations (e.g. history of psychosis), in order
to avoid serious adverse events. This practice is utilized for
medications across all levels of scheduling, in the event that
a drug may be safe and effective for certain populations,
while having increased rates of adverse effects for others
(e.g. one would not administer a beta-blocker to a hypoten-
sive patient). The participant selection criteria for many of
the reviewed trials required prior experience with psychede-
lics, further screening out individuals who may be prone to
psychedelic-related adverse events.

The commonly reported adverse events (headache, ele-
vated blood pressure, and anxiety) were not only transient
and mild, but were also anticipated by the researchers,
having been widely documented as possible outcomes for
psilocybin. Moving forward, it may be better to conceptual-
ize these as side effects rather than adverse effects.

It is important to note that psilocybin dosage varied
across all of these studies. Several trials administered
double the dose of others, and some utilized weight-
corrected doses while others administered a flat dosing
regimen. The ROA, either oral consumption or intravenous
injection, also differed across trials. The presence of
adverse events may have been related to increased doses,
the lack of weight correction, or the chosen ROA.

An additional limitation is the role of set and setting. It is
now understood that these factors have a crucial function in
safe administration of a psychedelic drug such as psilocybin
(Noorani, 2021). There is evidence that researchers in the
1960s and 1970s did not properly address set and setting
in trial designs (Strassman, 1984); however, the earliest
clinical trial included in this review did specifically
mention the importance of environment (Abramson, et al.,
1965). Nonetheless, Abramson and colleagues distributed
as much as 103 mg orally administered psilocybin for par-
ticipants to consume at home over the course of seven to 12
days, and there is little reason to assume that researchers
controlled for set and setting during these instances.
Despite the probable lack of control for these factors in
early trials, only one of five early publications included in
this review included a report on safety, claiming psilocybin
as safe to administer (Abramson and Rolo, 1965).

As evidenced by Table 2, all reported adverse events
were described as transient and mild by the researchers;
however, during the course of the review, some adverse
events were uncovered that one could view as serious.
One participant in Griffiths and colleagues 2016 study with-
drew from participation and later committed suicide, as
explained here:

“There was a death by suicide of a study participant 11 days
after the first session, which involved the administration of
the placebo-like very low dose of psilocybin (1 mg/70 kg).
This volunteer reported feeling bored and was discontinued
from the study after insisting upon leaving this study

session early. There was no behavioral impairment and no
adverse sequelae on follow-up later that day and over the
subsequent several days. Our conclusion, which was
reported to the Johns Hopkins IRB and to the FDA, was
that the suicide was not related to the research procedures
or to psilocybin.”

Considering both the extremely low dose and that this
study was investigating end of life distress with terminally
ill patients, their conclusion that psilocybin was not respon-
sible for this case seems apposite. In this same study, the
mean blood pressure of participants after receiving the
high dose of psilocybin (0.429mg/kg, oral) elevated to a
severe level, but was resolved without any medical inter-
vention (Table 2). Also, as shown in Table 2, one partici-
pant in Carhart-Harris and colleagues (2016), “contacted
the study psychiatrists during the 3 months of follow-up
due to deterioration of their depression, and was referred
to their general practitioner.” It is unclear how severe this
was and how it was resolved, but despite this occurrence,
the authors of this study concluded that the psilocybin treat-
ment was generally well-tolerated among study
participants.

There were notable adverse events in two of the articles
that did not meet our inclusion criteria. Doblin (1991),
which was excluded from analysis as it is not a clinical
trial, was a follow-up methodological critique of Walter
Pahnke’s ‘Good Friday Experiment’ (1962), wherein
Doblin noted that a participant in Pahnke’s study experi-
enced a psychotic episode and required administration of
injected thorazine. Similarly, Studerus and colleagues
2011 paper, which was excluded due to its pooled analysis
design rather than being a clinical trial, documented the
instance of a healthy participant seeking professional help
for psychological instability following a high-dose psilo-
cybin study session. Nonetheless, Studerus and colleagues
indicate that adverse reactions were successfully managed
by providing interpersonal support alone.

These aforementioned examples demonstrate the possi-
bility for potentially serious adverse effects, albeit rare
and in most cases transient. However, these are often over-
shadowed by significant and pronounced increases in psy-
chological wellbeing. Participants from psychedelic trials
have described the experience as “pleasurable”, “enrich-
ing”, and “non-threatening” (Studerus et. al., 2011).
Despite Griffiths and colleagues (2016) reporting transient
episodes of psychological distress, cancer patients in the
study sustained significant improvements in self-rated mea-
sures of anxiety, depressed mood, quality of life, well-
being, optimism, and life satisfaction six months after psilo-
cybin consumption. Comparably, Kometer and colleagues
(2015) identify a relationship between psilocybin and
neural mechanisms associated with enhanced insight to
life and existence, a potential pathway for the cultivation
of psychological resilience. Considerable evidence suggests
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that psilocybin is generally well-tolerated when adminis-
tered in a controlled setting. Federally and socially accepted
selective serotonin reuptake inhibitors also pose a consider-
able level of risk (Carhart-Harris et al., 2021), and the
acceptable level of risk associated with psilocybin should
not serve as a barrier to those whom it could provide posi-
tively life-altering outcomes.

The results of this analysis strongly attest to psilocybin’s
safety and point towards a need for the revision of psilocy-
bin’s drug scheduling. In this analysis, out of 550 indivi-
duals, no one suffered from a serious adverse event;
however, sparse reports from studies not included in this
analysis point to the potential of psychiatric side effects
arising after administration, which warrants further research
into the safety profile and abuse potential of psilocybin to
extend the findings of this systematic analysis.
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