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ABSTRACT

The recent revivification of interest in the therapeutic use of psychedelics has had a particular focus on
mood disorders and addiction, although there is reason to think these drugs may be effective more
widely. After outlining pertinent aspects of psilocybin and obsessive-compulsive disorder (OCD), the
current review summarizes the evidence indicating that there may be a role for psilocybin in the
treatment of OCD, as well as highlighting a range of potential therapeutic mechanisms that reflect the
action of psilocybin on brain function. Although the current evidence is limited, that multiple signals
point in directions consistent with treatment potential, alongside the psychological and physiological
safety of clinically administered psilocybin, support the expansion of research, both in animal models
and in further randomized controlled trials, to properly investigate this potential.
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INTRODUCTION

The last decade has witnessed a resurgence of interest in serotonergic psychedelics, such as
lysergic acid diethylamide (LSD) and psilocybin, for the treatment of a range of psychopa-
thologies. Whilst individuals self-medicate with (typically illegally procured) drugs, univer-
sities are undertaking controlled clinical trials with legal authorization from governments.
Although the best-developed of these research programmes have focused on the treatment of
mood disorders and addiction, the aim of this review is to discuss the potential use of psi-
locybin for patients with Obsessive-Compulsive Disorder (OCD). Tentative evidence from
multiple sources (preclinical investigations, case studies, and an open-label trial) together
suggest that psilocybin may be an effective treatment and, given the compound’s safety when
administered in a medically-controlled context, further investigation is warranted.

PSILOCYBIN

Background

Psilocybin (IUPAC name [3-(2-dimethylaminoethyl)-1H-indol-4-yl] dihydrogen phosphate)
is a naturally occurring psychoactive compound found in the sclerotia and fruiting bodies of
approximately 200 mushroom species worldwide. Humans have been ingesting psilocybin-
containing mushrooms for hundreds, if not thousands of years, interpreting the resulting
perceptual anomalies and altered sense of reality as a means for communing with the spirits
of the natural world in order to obtain healing and knowledge (Hofmann & Schultes, 1979).
Nonetheless, since 1971 psilocybin has been in Schedule I of the United Nations Single
Convention on Psychotropic Substances, and as such, both recreational and scientific use is

Journal of Psychedelic
Studies

4 (2020) 2, 77–87

DOI:
10.1556/2054.2020.00128
© 2020 The Author(s)

ORIGINAL ARTICLE

*Corresponding author. Centre for
Affective Disorders, Institute of
Psychiatry, Psychology and
Neuroscience, Kings College London,
London, UK
E-mail: eddie.jacobs@kcl.ac.uk

Unauthenticated | Downloaded 12/04/23 07:27 PM UTC

https://orcid.org/0000-0002-2622-7233
http://dx.doi.org/10.1556/2054.2020.00128
mailto:eddie.jacobs@kcl.ac.uk


subject to the strictest control in jurisdictions worldwide,
including Schedule I of the United States’ Controlled Sub-
stances Act, as well as Class A and Schedule 1 of the United
Kingdom’s Misuse of Drugs Act.

Pharmacology & neurobiology of psilocybin

A tryptamine alkaloid, psilocybin was first isolated from the
Psilocybe mexicana in 1957, and synthesized the following
year, by the discoverer of LSD, chemist Albert Hofmann
(Hofmann, Frey, Ott, Petrzilka, & Troxler, 1958). When
taken orally, it is rapidly dephosphorylated in the acidic
environment of the stomach, and by alkaline phosphatases
in the intestine, to produce psilocin, a lipid-soluble phenol
compound which easily crosses the blood-brain barrier
(Hasler, Bourquin, Brenneisen, B€ar, & Vollenweider., 1997).
Early preclinical studies demonstrated that the behavioral
effects of psilocybin parallel the increase in the level of
psilocin in the brain (Horita, 1963). Although psilocin is a
full or partial agonist at a range of receptors (Halberstadt &
Geyer, 2011; Ray, 2010), it shows notable affinity for the
serotonin 5-HT1A, 5-HT2A, and 5-HT2C sub-types.

Although the 5-HT1A and 5-HT2C receptors are known
to play some role in the effects of psilocin (Halberstadt,
Koedood, Powell, & Geyer, 2011), the 5-HT2A receptor
principally mediates its characteristic effects. In humans,
subjective intensity following psilocybin administration
correlates with 5-HT2A receptor occupancy (Madsen et al.,
2019), while pre-treatment with a selective 5-HT2A antago-
nist blocks, or significantly attenuates, the characteristic ef-
fects of psilocybin (Kometer et al., 2012; Quednow, Kometer,
Geyer, & Vollenweider, 2012; Vollenweider, Vollenweider-
Scherpenhuyzen, B€abler, Vogel, & Hell, 1998).

While full accounts of the downstream neural effects of
these changes are available elsewhere (Carhart-Harris, 2019;
Nichols, 2016; Vollenweider & Kometer, 2010), the most
salient consequences of 5-HT2A activation by a psychedelic
include enhancement of activity of neuronal networks in the
prefrontal cortex via an elevated but asynchronous release of
glutamate (Aghajanian & Marek, 1999; B�eı€que, Imad, Mla-
denovic, Gingrich, & Andrade, 2007; Muschamp, Regina,
Hull, Winter, & Rabin, 2004).

Enhanced glutamatergic activity may lead to increased
expression of brain-derived neurotrophic factor (BDNF)
(Baumeister, Barnes, Giaroli, & Tracy, 2014; Vollenweider &
Kometer, 2010), thought to play a role in adult neurogenesis
(Waterhouse et al., 2012), and psychedelics increase neu-
ritogenesis and spinogenesis both in vitro and in vivo (Ly
et al., 2018). The asynchronous nature of psychedelic-induced
glutamate-release at the single-neuron level leads to disrup-
tions to the normal rhythmic oscillations of cortical neurons,
and ultimately to the disorganisation of cortical activity
(Carhart-Harris et al., 2012; Muthukumaraswamy et al.,
2013), and temporary disintegration of resting-state networks
such as the Default Mode Network (DMN) (Carhart-Harris
et al., 2016; Muller, Dolder, Schmidt, Liechti, & Borgwardt,
2018; Muthukumaraswamy et al., 2013; Palhano-Fontes et al.,
2015). This disintegration within networks is coupled with

desegregation between networks (i.e., increased global con-
nectivity – Tagliazucchi et al., 2016). These network-level
phenomena are associated with subjective reports of “ego
dissolution” and the “peak” or “mystical” experience, wherein
users report a breaking down of the distinction between
subject and object, alongside a sense of sacredness, of “tran-
scending time and space”, and a deeply felt positive mood
(Pahnke, 1966, 1969). Larger doses of psilocybin are associ-
ated with greater likelihood of peak experience (Griffiths et al.,
2011), and multiple studies have reported that peak experi-
ences are predictive of therapeutic effect (reviewed in Maji�c,
Schmidt, & Gallinat, 2015), as discussed below.

Characteristic use and effects of psilocybin

After oral administration of 10–20 mg of psilocybin, peak
plasma levels of psilocin are reached after approximately 105
minutes. Physiological and subjective effects begin within
20–90 minutes (Hasler, Grimberg, Benz, Huber, & Vollen-
weider, 2004), and persist up to 6 hours. Typical effects
include dramatic changes to cognition and perception
including illusions and synesthesia, as well as distortions to
perception of self, time, and space, often accompanied by
heightened affect. Adverse events recorded in recent clinical
trials include transient hypertension, nausea and vomiting,
headache, and confusion (Studerus, Kometer, Hasler, &
Vollenweider, 2011). Serotonergic psychedelics may exac-
erbate pre-existing psychosis, and for this reason, modern
studies have excluded those with a history, or family history,
of a psychotic condition (Johnson, Richards, & Griffiths,
2008). Extreme psychological distress, and risky behavior,
are certainly possible with the use of psychedelics, although
these risks can be minimized and managed through (i)
judicious attention to “set” and “setting” – the psychological
and environmental context for a psilocybin experience
(Carhart-Harris et al., 2018a; Hartogsohn, 2016; Leary, Lit-
win, & Metzner, 1963), and (ii) the use of a sober “minder”
or “guide” – a harm-reduction strategy often used by rec-
reational users, and always employed in clinical contexts
(Johnson, Richards, & Griffiths, 2008).

Drug effects increase monotonically with dose, with
doses as low as 5 mg/70 kg producing subjectively percep-
tible effects (Griffiths et al., 2011). Active doses in recent
experimental and clinical studies have been in the range of
10–35 mg per os. Typical recreational doses vary from 10 to
50 mg, approximately equivalent to 10–50 g of fresh
mushrooms, or 1–5 g of dried mushrooms. However, the
natural variability of psilocybin content, and the content of
other psychoactive alkaloids, across different species and
even different batches of Psilocybe mushrooms, mean that
users risk some inaccuracies in their dosing. Although there
remain very real risks of users coming to harm during “bad
trips” in uncontrolled settings (Carbonaro et al., 2016), the
drug is associated with particularly low rates of emergency
treatment seeking (Winstock, Barratt, Maier, & Ferris, 2018).

In public consciousness, magic mushrooms have a nega-
tive image associated with mental ill-health, in part because of
a now-recognized risk of exacerbating psychotic conditions,
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but also due to a sensationalized cultural history (Lee &
Shlain, 1985). However, two recent large scale retrospective
population studies, including separate data sets of over
130,000 US adults, not only failed to find any evidence of an
association between psychedelic use and mental health
problems, but actually found lower likelihood of impaired
mental health and suicidality following psychedelic use
(Johansen & Krebs, 2015; Krebs & Johansen, 2013), a finding
replicated for psilocybin specifically in an independent anal-
ysis (Hendricks, Thorne, Clark, Coombs, & Johnson, 2015).
Given the rigorous screening and preparation process in
experimental and clinical trials, in which great efforts are
made to familiarize and reassure participants about likely
drug effects, along with the high level of clinical care and
attention afforded during drug sessions, recent studies have
been associated with very low incidences of extreme psy-
chological distress: although sedative medications have been
included in the standard safety protocols of recent studies,
there is as yet no recorded mention of their use.

Clinical efficacy

Although some 40,000 patients were treated with psyche-
delics in the 1950s and 1960s, with often positive results
recorded in more than 1,000 clinical papers (Grinspoon &
Bakalar, 1979), the greater part of this research – like most
research from that period – does not stand up to modern
standards of descriptive, methodological, or analytical rigor
(Rucker, Jelen, Flynn, Frowde, & Young, 2016). Nonetheless,
recent investigations of psilocybin have provided tentative
but growing evidence for its promise in the treatment of
mood disorders, addiction, and OCD.

Currently, the best-explored indication for psilocybin has
been in the treatment of anxiety and depression secondary to
cancer, or terminal diagnoses. While mortality-related exis-
tential despair is not a recognized condition in DSM-V,
depression and anxiety secondary to cancer and other ter-
minal illnesses appear to respond comparatively poorly to
standard pharmacotherapies (Grassi, Caruso, Hammelef,
Nanni, & Riba, 2014; Ostuzzi, Benda, Costa, & Barbui 2015).
A small trial of patients with advanced-stage cancer with a co-
morbid anxiety disorder (Grob et al., 2011) found that a single
modest dose (14 mg/70 kg) of psilocybin was sufficient to
reduce trait-anxiety at 1 and 3 months after treatment, as well
as a significant reduction in depressive symptoms, as
measured by the Beck Depression Inventory (BDI), at 6
months. Later studies (Griffiths et al., 2016; Ross et al., 2016)
employed double-blind, cross-over trials of a higher dose
(21–22 mg/70 kg) of psilocybin in patient groups of 29 and 51
cancer patients with a DSM-IV depression or anxiety diag-
nosis, tested against active placebos of a very low dose of
psilocybin (1–3 mg/70 kg) or niacin (250 mg). As with the
vast majority of recent clinical research using psychedelics,
both protocols conceived of the treatment as a combination
pharmaco-psychotherapy approach. On drug dosing days,
patients wore eyeshades and listened to music, with light-
touch, supportive, and largely non-directive contributions
from therapists. Dosing days were embedded within wider

psychotherapy programmes, with preparatory sessions to
establish therapeutic rapport and reassurance about drug ef-
fects, as well as integrative sessions to make sense of experi-
ences under drug effects. Ross et al. found that psilocybin
produced rapid and enduring decreases in anxiety and
depression that persisted for 60–80% of patients at the 6.5-
month mark, as well as significant improvements in demor-
alization, hopelessness, and attitudes towards death. These
effects were replicated by Griffiths et al., with patients dis-
playing clinically significant reductions in clinician-measured
and self-rated measures of anxiety and depressed mood at the
6-month follow-up. These were accompanied by significant
persisting effects on positive attitudes about life and self, as
well as improved relationships. Notably from both these
studies, improvements at 5 or 6 weeks in a suite of measures
of depression, anxiety, and outlook, significantly correlated to
the extent of a patient’s ‘mystical experience’ during the psi-
locybin session, as measured by the Mystical Experience
Questionnaire (MEQ30) (Barrett, Johnson, & Griffiths, 2015).

The apparent therapeutic importance of the quality of the
psilocybin experience has been suggested elsewhere. In an
open-label trial of psilocybin for 19 patients with treatment-
resistant depression, patients underwent two drug sessions in
a supportive setting, of 10 mg and later 25 mg psilocybin,
separated by a week (Carhart-Harris et al., 2018b). All pa-
tients showed some reduction in depression severity 1 week
after the high-dose session, with clinically significant re-
ductions sustained by most patients for 3–5 weeks, and in
many for up to 6 months. Notably, improvements in
depression severity at 5 weeks were predicted by the extent to
which the 25 mg session induced an experience of “oceanic
boundlessness,” a dissolution of ego boundaries associated
with positive mood (Roseman, Nutt, & Carhart-Harris, 2018).

Similar patterns of promising results have been recorded in
open-label studies of psilocybin in substance use disorders. Two
sessions with psilocybin (21–28 mg/70 kg) within a wider context
of Motivational Enhancement Therapy led to significant increases
in alcohol abstinence in problem drinkers, with results largely
persisting to 36-week follow-up. MEQ scores (but also general
drug intensity) in the first session were predictive of improve-
ments in number of drinking days, alcohol craving, and absti-
nence self-efficacy (Bogenschutz et al., 2015). Elsewhere, a sample
of 15 nicotine-dependent smokers undertook two or three doses
of psilocybin (20–30 mg/70 kg) embedded within a CBT-based
smoking cessation therapy course. Biologically-verified smoking
abstinence at 12-months was significantly higher than that pro-
duced by other available psychotherapies and pharmacotherapies
(Johnson, Garcia-Romeu, & Griffiths 2017), with successful ab-
stainers scoring higher on a measure of mystical experience
(Garcia-Romeu, Griffiths, & Johnson, 2014).

OCD

Burden of OCD

OCD, a complex condition primarily characterized by anx-
iety-laden intrusive thoughts, images, or urges (obsessions),

Journal of Psychedelic Studies 4 (2020) 2, 77–87 79

Unauthenticated | Downloaded 12/04/23 07:27 PM UTC



and repetitive behaviors which only temporarily reduce that
anxiety (compulsions), is associated with significantly
compromised quality of life (Coluccia et al., 2016). While
estimates for the lifetime prevalence of OCD have ranged
between 2 and 2.5% (Fontenelle, Mendlowicz, & Versiani,
2006; Ruscio, Stein, Chiu, & Kessler, 2010), both behavioral
and pharmacotherapies are recorded to have high non-
response rates (Fisher & Wells, 2005; Pittenger & Bloch,
2014). Given that ablative lesion neurosurgery is used to
treat intractable cases, despite not being recommended due
to its inherent major risks, there is a real need to develop
novel treatments.

Pathophysiology of OCD

Driven by findings from treatment studies as well as animal
and genetic research, neurochemical models of OCD have
focused on three candidate neurotransmitter systems – se-
rotonin, dopamine, and glutamate (Graat, Figee, & Denys,
2017). However, inconsistent responses to single mono-
amine-targeted treatments, as well as inconclusive evidence
from pharmacologic challenge studies, weaken the case for
straightforward pathophysiological models that cast OCD as
primarily a disorder of monoamine function. While SSRIs
are the typical first-line anti-obsessional agents, some
20–40% of OCD patients do not respond adequately to them
(Denys, 2006), with reported symptom decreases of between
30 and 50% in those that do respond (Denys, van der Wee,
van Megen, & Westenberg, 2003). Additionally, dietary
depletion of tryptophan – necessary for the biosynthesis of
serotonin – does not lead to a worsening of symptoms in
OCD (Berney, Sookman, Leyton, Young, & Benkelfat, 2006).
Other studies have shown positive treatment responses from
dopamine antagonists in those refractory to treatment with
SSRIs (McDougle, Epperson, Peloton, Wasylink, & Price,
2000), with a number of studies pointing to a role for
increased dopaminergic transmission in the maintenance of
symptoms (reviewed in Westenberg, Fineberg, & Denys,
2007). While these findings perhaps indicate a biological
heterogeneity of OCD phenotype, it may be that dopami-
nergic and serotonergic modulations compensate, through
different mechanisms, to some abnormality in a functionally
coupled system underlying the neurobiology of OCD.

There is extensive interaction between the dopamine and
serotonin systems, particularly in the basal ganglia (Parent,
Wallman, Gagnon, & Parent, 2011), an area consistently
implicated in OCD by neuroimaging studies (Del Casale
et al., 2011; Sakai et al., 2011; Welter et al., 2011). Functional
changes to basal ganglia activity correlate with clinical
improvement in OCD patients (Nakao, Okada, & Kanbda,
2014), and insults to this area are known to produce OCD
symptoms (Asbahr et al., 2005; Carmin, Wiegartz, Yunus, &
Gillock, 2002; Thobois, Jouanneau, Bouvard, & Sindou,
2004).

In addition to abnormal basal ganglia activity, functional
neuroimaging of OCD patients typically reveals increased
activation in the orbitofrontal cortex (OFC) and anterior
cingulate cortex (ACC), which are connected to the basal

ganglia via cortico-striatal-thalamo-cortical (CSTC) cir-
cuitry, leading to a popular, though not definitive (see
Menzies et al., 2008; Milad & Rauch, 2012) account of the
neural underpinnings of OCD. In the CSTC model, the OFC
and ACC, the basal ganglia, and thalamus are connected in a
circuit containing a direct loop via the globus pallidus pars
interna, with a net excitatory effect on the thalamus, and an
indirect loop via the globus pallidus pars externa and sub-
thalamic nuclei, with a net inhibitory effect. It is proposed
that, in OCD, an excess of activity through the direct
pathway over the indirect pathway leads to a positive feed-
back loop between the OFC and ACC and the thalamus,
resulting in disruptions to the thalamus’ function in sensory
gating. As a consequence, information that would otherwise
be processed implicitly is subject to persistent conscious
attention.

Alongside maladaptively persistent conscious attention
to stimuli, OCD patients experience aversive emotional re-
sponses to them, including fear, disgust, and anxiety.
Although there is not yet a widely accepted model of the
neural circuitry underlying these affective responses, a recent
meta-analysis of 25 neuroimaging studies (Thorsen et al.,
2018) lends credence to the previously contested suggestion
that they are subserved by hyperactivity in the amygdala, a
brain area centrally implicated in the perception and gen-
eration of emotion.

Repeated conscious concerns about threat or contami-
nation, coupled with exaggerated affective responses, lead to
behaviors aimed at responding to the perceived threat. The
transient relief that follows rewards and reinforces the
behavior, leading to the cyclical recurrence of an obsession
and its consequent compulsion.

PSILOCYBIN AND OCD

Research supporting psilocybin’s use in treating OCD

Despite a paucity of clinical trials investigating the anti-
obsessional effect of psilocybin, converging evidence from a
number of sources, as well as some possible mechanisms of
action, lend support to its plausibility as a treatment.
Although a considerable number of user reports on the
internet – and one critically acclaimed stand-up comedy
show, developed and performed by an OCD patient – attest
to the efficacy of psilocybin, their low evidentiary weight
preclude their exploration here. The varied evidence out-
lined below, although far from conclusive, indicate a trian-
gulation of signals in support of a potential role for
psilocybin in treating OCD, meriting the extension of formal
research investigating this possibility.

In a rodent model of OCD – marble-burying behavior –
Matsushima and colleagues (2009) studied the effects both
of psilocybin, and a solution of powdered Psilocybe argen-
tipes, in mice. While both synthetic psilocybin and the
mushroom solution were recorded to reduce marble burying
without reducing general locomotor activity, the study is
beset with interpretive challenges. Starkly, there remain
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substantial grounds that a true animal model can be found
of a condition primarily characterized by obsessive thoughts,
which, if they exist in mice, cannot be accessed (Pittenger,
Dulawa, & Thompson, 2017). Although marble-burying
tests have been widely used as a cost-effective model of
OCD, on the grounds that a non-functional repetitive
behavior may reflect the behavioral, outwardly measurable
expression of OCD, the test shows poor predictive validity,
notably because it is also responsive to anxiolytic drugs with
no anti-compulsive activity (Taylor, Lerch, & Chourbaji,
2017). But since psilocybin is well-established to have an
anxiolytic effect (Griffiths et al., 2016; Ross et al., 2016), the
causal process driving the positive effect reported by Mat-
sushima et al. remains underdetermined. Elaborating on this
finding by exploring anti-compulsive effect across multiple
animal models would be of particular value.

Several case studies have detailed patients with OCD and
similar diagnoses who have alleviated their symptoms with self-
administration of serotonergic psychedelics including Psilocybe
mushrooms. Regrettably, none of these reports include lab-
based analyses of the drugs in question, so precise doses and
amounts of active ingredients are unavailable. Both Leonard
and Rapoport (1987) and Moreno and Delgado (1997) report
male polydrug users with OCD who experienced exacerbation
of symptoms following cocaine use, but a complete remission
of symptoms for hours or days following psilocybin ingestion.
One of the patients had moved to a daily treatment regimen,
which led to a tolerance to psychedelic effects, but continued
relief from symptoms. Wilcox (2014) reported a patient with
OCD taking psilocybin every three weeks for the continued
abatement of anxiety, intrusive thoughts, and rituals. Hanes
(1996) reported a male patient with body dysmorphic disorder
(understood as a related disorder in the DSM-5), who typically
spent up to 4h a day checking his appearance in the mirror, a
behavior which caused him significant distress. On multiple
occasions after taking Psilocybe mushrooms, his distress was
significantly eased, and he no longer saw himself as deformed
when looking in the mirror.

An open-label study of psilocybin for OCD (Moreno,
Wiegand, Taitano, & Delgado, 2006) enrolled nine patients
with moderate-to-severe symptoms (Storch et al., 2015),
who had an average of 3.4 previous treatment failures, and of
whom five were unable to work because of their condition.
Patients received three escalating doses of psilocybin (7 mg/
70 kg, 14 mg/70 kg, and 21 mg/70 kg), each separated by at
least a week, with a very low dose (1.75 mg/70 kg) inserted
randomly in a double-blind manner at any point after the
first dose. Across the 24-h post-administration monitoring
period, all patients experienced marked relief from symp-
toms, i.e., a 23–100% reduction from baseline on the Yale-
Brown Obsessive-Compulsive Scale (YBOCS), in one or
more psilocybin session. Two-thirds of patients maintained
a ≥50% decrease in YBOCS score at 24 hours for at least one
session. Two patients reported symptomatic relief lasting
nearly a week, with one patient still in remission at the 6-
month follow-up. Notably, neither the psilocybin dose, nor
the intensity of its subjective effects, predicted the magnitude
of change to YBOCS scores.

A number of shortcomings in this study could be
addressed in future investigations. Crucially, and in contrast
to the bulk of recent clinical research into psilocybin, pa-
tients were not provided formal adjunct therapy in advance
of and after treatment. There is some evidence to suggest
that longer therapist-patient contact before drug sessions
increases the probability of a peak experience (Richards,
Rhead, DiLeo, Yensen, & Kurland, 1977). Patient reports
and observer recordings have pointed to the beneficial effect
of preparatory measures, including the setting of formal
intentions, the development of solid rapport with therapists
across multiple preparatory sessions, and the placement of
drug sessions within a wider therapeutic context (Haijen
et al., 2018; Noorani, Garcia-Romeu, Swift, Griffiths, &
Johnson 2018). It has long been recognized that, during the
‘psychedelic afterglow’, the days and weeks following a
psychedelic experience, ‘there is a unique opportunity for
effective psychotherapeutic work’ (Pahnke, Kurland, Unger,
Savage, & Grof, 1970), possibly mediated by an increase in
psychological flexibility (Close, Haijen, Watts, Roseman, &
Carhart-Harris, 2020; Davis, Barrett, & Griffiths, 2020).
Although five of the patients of the Moreno study ‘readily
described their experiences as very psychologically and
spiritually enriching’, and four reported ‘profound positive
transcendental experiences’, there was no formal measure of
mystical experience taken. As well as producing a non-
negligible hallucinogenic effect, the very low dose of psilo-
cybin, which had been intended as a placebo comparator,
provided substantial relief from symptoms in four patients.
While the dose-independent reduction in symptoms might
be partially explained as a result of an expectancy-driven
placebo effect, the magnitude and longevity of relief in some
patients, as well as low reported magnitudes of placebo ef-
fects in OCD (Sugarman, Kirsh, & Hupper, 2017), suggest
some pharmacologically mediated action.

Possible psychedelic mechanisms of action in OCD

Neurobiologically, both the acute action of psychedelics, and
their longer-lasting effects, provide possible accounts of their
therapeutic action in OCD, which need not be considered as
mutually exclusive.

The cortical 5-HT2A hyper-activation that occurs during
the acute psychedelic state is known to lead to alterations in
the functioning of the CSTC circuit (Fantegrossi et al., 2008;
Nichols, 2004), disrupting the thalamic gating of sensory
and cognitive information – resulting not only in perceptual
distortions (De Gregorio, Enns, Nunez, Posa, & Gobbi, 2018;
Vollenweider & Geyer, 2001), but likely also the manifes-
tation of otherwise unconscious psychic material, under-
stood to be a central component of psychedelic, as well as
traditional psychoanalytic, psychotherapy (Freud & Crick,
1999; Grof, 1980). A leading explanation of enduring anti-
depressive effect of psilocybin is that it functions like a ‘reset
button’ – whereby acute disruption of a maladaptively
functioning DMN is followed by post-acute reintegration
with a resumption of normal functioning (Carhart-Harris
et al., 2017). Functional abnormalities to CSTC circuitry in
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OCD are known to normalize after successful treatment by
pharmacotherapy or psychotherapy (Saxena & Rauch, 2000;
Schwartz, Stoessel, Baxter, Martin, & Phelps, 1996; Van der
Straten, Denys, & van Wingen, 2017), so the psychedelic
‘reset’ may also be at work in the treatment of OCD, with
normal functioning of the CSTC circuitry restored after an
acute disruption.

An alternative neurobiological account of obsessional
activity in OCD emphasizes the role of dysfunctional activity
in the DMN (Beucke et al., 2014; Gonçalves et al., 2017;
Koch et al., 2018), a network which is associated with self-
referential cognitive processing (Buckner, Andrews-Hanna,
& Schacter, 2008). Excessive self-referential cognitive activity
has long been understood to be present in OCD (Purdon &
Clark, 1999; Salkovskis, 1985). The disruption and reinte-
gration ‘reset’ in DMN activity that is seen with psilocybin
may, in OCD patients, allow the easing of an overly strong,
top-down filtering bias, thereby re-establishing normal
responsiveness towards the environment. A particularly
promising model of the subjective and clinical effects of
psychedelics as relaxation of top-down biases, framed in the
formal terms of the free energy principle and hierarchical
predictive coding, was recently developed by Carhart-Harris
& Friston(2019).

Reductions in compulsivity following successful treat-
ment for OCD may be cast, in part, as restorations to
cognitive flexibility – the capacity to stop or switch behaviors
to optimize outcomes. OCD populations record various re-
action time and accuracy deficits in reversal learning tasks,
which track abnormal activity within the OFC, and its
connectivity to the wider CSTC loop (Chamberlain et al.,
2008; Freyer et al., 2011; Remijnse et al., 2009; Tezcan,
Tumkaya, & Bora, 2017). Both psilocybin and the struc-
turally similar LSD have been demonstrated to enhance
reversal learning in rat and primate models (King, Martin, &
Melville, 1974; Roberts & Bradley, 1967), an effect which
antagonist studies with SSRIs suggest may be mediated by
their 5-HT2A agonism in the OFC (Boulougouris, Glennon,
& Robbins, 2008; Furr, Lapiz-Bluhm, & Morilak, 2012).

Despite some support for the role of 5-HT2A receptor
binding in the attenuation of these deficiencies related to
OCD, the evidence suggests this is a compensatory effect,
rather than a normalization of healthy function. Neuro-
imaging studies of 5-HT2A receptor binding in OCD provide
mixed reports, with the largest and most homogenous sam-
ples (Simpson et al., 2011) failing to replicate early indications
of increased binding in OCD patients relative to controls
(Adams et al., 2005), or increased binding within patients
correlating to symptom severity (Perani et al., 2008).

The post-psilocybin improvements to OCD symptoms
reported in case studies and by Moreno et al. (2006) may
also be supported by changes in affective processing.
Through 5-HT2A agonism, psilocybin increases goal-
directed behavior towards positive compared to negative
cues (Kometer et al., 2012), and reductions to measures of
amygdala activity and connectivity in response to negative
emotional facial expressions reported in both healthy and
clinical populations (Barrett, Doss, Sepeda, Pekar, &

Griffiths, 2020; Kraehenmann et al., 2015; Kraehenmann
et al., 2016; Mertens et al., 2020). Although it remains to be
seen whether a similar effect is seen in response to OCD
triggers, blunting of emotional reactivity through reduced
amygdalar response may also support attenuation of
symptoms, interrupting the obsession-compulsion cycle by
decreasing its affective/motivational component.

Future research directions

Research to determine the precise mechanisms and effec-
tiveness of psilocybin in OCD remains stymied by the legal
status of psilocybin. Despite its striking clinical effect in a
number of indications, as a naturally occurring compound,
psilocybin presents a challenging intellectual property space
which may temper the enthusiasm of industry for investment
of the significant resources required to bring a treatment to
market. The stigma associated with psilocybin’s restrictive
legal classification deters both grant funders and ethics
committees from supporting research (Rucker, 2015), while
these restrictions hinder the pace of scientific investigation by
introducing significant bureaucratic and financial hurdles,
meaning only the best-resourced and most determined sci-
entists are able to pursue research. Many of these hurdles are
in place whether a lab requires 8 mg of psilocybin for an
animal study or 800 mg for a clinical trial. Understanding of
the potential role of psilocybin for OCD would be greatly
enriched by extending Matsushima et al.’s (2009) mouse
study to other rodent models with higher predictive validity
(Thompson & Dulawa, 2017) or which capture other features
of OCD (Pittenger et al., 2017). But with entry costs to all
psychedelic research so high, it is perhaps not surprising that
the psychedelic renaissance has seen animal research using
psilocybin trail behind higher-impact and more headline-
grabbing clinical research (Murnane, 2018).

While the efficacy of psilocybin in treating OCD has not
been directly compared to that of SSRIs, wider contextual
factors favor its further investigation. Up to 90% of OCD
patients have comorbid conditions, including mood, anxiety,
and substance use disorders (Ruscio et al., 2010), while co-
morbid major depressive disorder is associated with
decreased likelihood of recovery from OCD (Marcks,
Weisberg, Dyck, & Keller, 2011). The growing evidence in
support of psilocybin for treating these conditions suggests
that future clinical studies ought to consider permitting the
participation of patients with comorbid disorders.

The Arizona lab which completed the original clinical
study is now running an expanded, placebo-controlled trial
with psilocybin (ClinicalTrials.gov ID: NCT03300947). The
inclusion of functional neuroimaging at multiple time points
will provide invaluable data about how changes in functional
connectivity map onto therapeutic outcomes. Nonetheless,
beyond an integrative debriefing after each of the eight ses-
sions, these are not embedded within a wider psychothera-
peutic program (Moreno, personal communication). As such,
the trial is effectively a test of a novel pharmacotherapy, rather
than a combined pharmaco-psychotherapy approach of the
style that has generated impressive effect sizes for other
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indications. Considering the evidence outlined above on the
afterglow of increased psychological flexibility (and, perhaps,
receptivity to therapy) in the post-acute phase, a properly
informed understanding of the potential of psilocybin to treat
OCD will not be secured before trials are undertaken with an
appropriate adjunct psychotherapy.

There are some reasons for optimism about the feasi-
bility of expanding this research. To its credit, the UK
government has furthered psilocybin research through
Medical Research Council and National Institute of Health
Research grants, exploring its potential role in treating
depression. Nonetheless, a far more effective course of action
would be to remove the excessive restrictions surrounding
legitimate uses of psilocybin. Cannabis was moved from
Schedule 1 to Schedule 2 of the Misuse of Drugs Regulations
within four months in 2018. Doing the same with psilocybin
will vastly reduce the financial and bureaucratic hindrances
associated with research, while maintaining a level of over-
sight and control deemed acceptable for drugs with signifi-
cantly greater harm profiles, including both medical cocaine
and diamorphine hydrochloride (heroin).

CONCLUSION

Given the relative lack of efficacy of current treatment op-
tions, OCD and its management remain a global healthcare
problem. The current mainstay drug class, SSRIs, come with
significant side-effects, with higher doses increasing efficacy
only at the cost of a higher side-effect burden (Bloch,
McGuire, Landeros-Weisenberger, Leckman, & Pittenger,
2010). In comparison, psilocybin has been demonstrated to
be both physiologically and psychologically safe when taken
under the supervision of a clinician, and has very low
dependence potential. Given that intractable OCD is an
indication for neurosurgery, there is a particularly strong
case for the exploration of novel pharmacotherapies, and
safe alternative drugs – even those with sensationalized
cultural histories – ought to be objectively explored.

Some preclinical evidence, along with a number of case
studies and a single controlled trial point towards a possible
treatment effect from psilocybin. Moreover, abnormalities at
both the receptor and network levels that are implicated in
OCD symptomatology are known to be disrupted by psy-
chedelics, marking out potential mechanisms of action. The
preliminary safety and efficacy data provide sufficient sci-
entific grounds to justify the expansion of systematic
investigation of psilocybin as a treatment of OCD. But while
excessive restrictions and political inertia impede such an
expansion, dissuading both academia and industry from
research, the cost is ultimately borne by patients.
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