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Abstract

Psychedelics are emerging as potential treatments for a range of mental health conditions, including anxiety and depression,
treatment-resistant depression, and substance use disorders. Recent studies have also suggested that the psychedelic psilocybin may
be able to treat obsessive-compulsive disorder (OCD). Since the 1960s, case studies have reported improvements to obsessive and
compulsive behaviors in patients taking psychedelics recreationally. The effects of psilocybin were then systematically assessed in a
small, open-label trial in 2006, which found that psilocybin significantly reduced the symptoms of OCD. Reduced compulsive behav-
iors have also been seen in rodent models of OCD after administration of psilocybin. Nonetheless, the mechanisms underlying the
effects of psychedelics for OCD are unclear, with hypotheses including their acute pharmacological effects, changes in neuroplasticity
and resting state neural networks, and their psychological effects. This review will evaluate the evidence supporting the theory that
psychedelics can be used for the treatment of OCD, as well as the data regarding claims about their mechanisms. It will also discuss
issues with the current evidence and the ongoing trials of psilocybin that aim to address these knowledge gaps.
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BACKGROUND al., 2003; Denys, 2006; Fineberg and Robbins, 2021). Alternative
pharmacotherapies include lithium, buspirone, and pindolol,
but their efficacies are similarly low (Berggvist et al., 1999b).
Cognitive behavioral therapy and exposure and response pre-
vention therapy are psychological treatments for OCD; however,
these approaches require highly trained specialists and regular
sessions to be effective, limiting their availability (Ching et al.,
2023). More invasive approaches include surgical ablation of
parts of the cerebral cortex, deep brain stimulation, and tran-
scranial magnetic stimulation (Ehrmann et al., 2022; Buot et al.,
2023), but these therapies can have extensive side effects (Khan
et al., 2023). Innovative therapeutic approaches, especially for
treatment-resistant OCD, are therefore needed to improve the
lives of patients with OCD.

After decades of prohibition of their clinical and scientific use,
one increasingly used approach in modern psychiatry is the use
of psychedelics to treat mental illness. Classical psychedelics
include psilocybin, lysergic acid diethylamide (LSD), mescaline,
and N,N-dimethyltryptamine (Sousa et al.,, 2022). Psilocybin
(active ingredient psilocin) is a naturally occurring indolealky-
lamine derived from Psilocybe mushrooms (Hofmann et al., 1959).
Psilocybin has a complex pharmacological profile, acting as an
agonist at 5-HT,,, 5-HT,. and 5-HT,, receptors (Delgado and
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Obsessive-compulsive disorder (OCD) is a chronic psychologi-
cal disorder characterized by disturbing intrusive and persistent
thoughts, and/or repetitive behaviors or compulsions (Stein et al.,
2019), with a lifetime prevalence of 1.5%-3% (based on adults in
the United States) (Robins et al., 1984; Karno et al., 1988; Kessler
et al,, 2012). OCD is a highly heterogeneous disorder, with symp-
toms varying greatly between patients (Van Schalkwyk et al,
2016); for instance, different subpopulations exhibit different
dimensions of obsessive-compulsive behaviors (eg, checking,
washing, repeating, counting, ordering) (Belayachi and Van der
Linden, 2017) and have different motivations for these behaviors
(eg, harm avoidance, incompleteness, intolerance of uncertainty)
(Bragdon and Coles, 2017).

Despite its pervasiveness, there are few effective treatments
for OCD. Selective serotonin (5-hydroxytryptamine, 5-HT) reup-
take inhibitors (SSRIs) are the first-line pharmacological treat-
ments for OCD (Jenike, 1993; El Mansari and Blier, 2006; Walker
et al,, 2015), but their therapeutic effects can take several weeks
to emerge (Fineberg et al., 1992; Montgomery and Manceaux,
1992; Issari et al., 2016; Swierkosz-Lenart et al., 2023). Moreover,
30%-60% of patients do not respond to SSRI treatment and are
considered treatment-resistant (McDougle et al., 2000; Denys et
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Moreno, 1998b; Aghajanian and Marek, 1999; Passie et al., 2002;
Halberstadt and Geyer, 2011; Pokorny et al., 2016). Similarly, LSD
is an agonist of several 5-HT receptors, including 5-HT,, .. and
5-HT,, (Passie et al., 2008). Classical psychedelics produce acute
psychological effects, colloquially referred to as “peaks” or “trips,”
which include altered visuospatial, motion, and time perception,
hallucinations, changes in information processing, and profound
changes in mood (Studerus et al., 2011). They can also produce
feelings of meaningfulness, insight into one’s emotions, and a
feeling of unity with others (Carhart-Harris et al., 2012a; Roseman
et al., 2018). The psychoactive effects of psychedelics substances
are predominantly mediated by 5-HT,, receptor activation, with
its occupancy tightly associated with the intensity of hallucina-
tions (Studerus et al., 2011; Roseman et al., 2018).

Ketamine is another psychoactive compound that has also
been trialed for the treatment of mental health conditions
(Molero et al., 2018). Ketamine produces distortions to percep-
tion, altered states of consciousness, and a feeling of disconnect
from reality, as well as profound psychomimetic experiences and
hallucinations at subanaesthetic doses (Krupitsky and Grinenko,
1997; Nutt, 2019). Nonetheless, it is not considered a classical
psychedelic due to its distinct pharmacological mechanisms,
and thus the effects of ketamine on OCD are beyond the scope of
this review and can be found systematically assessed elsewhere
(Bandeira et al., 2022).

Promising early data suggest that psychedelics, and particu-
larly psilocybin, may be effective treatments for depression and
anxiety (Griffiths et al., 2016; Ross et al., 2016; Evans et al., 2018;
Grassi et al., 2020; Davis et al., 2021; Martinotti et al., 2021; van
Amsterdam and van den Brink, 2022), mood disorders in late-
stage cancer (Grob et al.,, 2011), treatment-resistant depression
(TRD) (Carhart-Harris et al.,, 2016a, 2021), and substance use dis-
orders (Moreno et al., 2006). Studies of TRD have demonstrated
the safety and tolerability of psilocybin when used in a clinical
setting (Carhart-Harris et al.,, 2016a; Maji¢ et al., 2017; Sousa et
al.,, 2022), with the US Food and Drug Administration now des-
ignating psilocybin as a “breakthrough therapy” for both anxiety
and major depressive disorder. Many potential mechanisms have
been proposed for the clinical benefits of psychedelics for mental
health conditions, ranging from their pharmacological effects on
brain circuitry to psychological theories of increased openness
and flexibility. Nonetheless, data for specific disorders are still
limited.

Given the limited efficacy of the current first-line treatments
for OCD, the success of psilocybin in improving symptoms of
other mental health conditions, and promising preclinical data,
psychedelics could be used as alternative treatments for OCD,
especially for treatment-resistant cases. This review will evaluate
the clinical evidence of the effectiveness of classical psychedelics
for the treatment of OCD. It will also discuss hypotheses on their
mechanisms of action, as well as ongoing trials to further explore
their therapeutic effects. The literature included in the following
discussion was identified using a thorough, albeit not systematic,
review using PubMed, Google Scholar, and Web of Science.

CLINICAL EFFICACY OF PSYCHEDELICS FOR
OCD

Case Reports

Although psychedelic therapy currently undergoing a resurgence
in research, its use dates back to the 1950s and 1960s, when
approximately 4000 patients underwent psychedelic psychother-
apy for various mental health conditions (Bakalar and Grinspoon,

1990; Andersen et al.,, 2021). Early case studies reported that
patients with obsessive and/or compulsive behaviors had dimin-
ished symptoms after taking Psilocybe mushrooms (Savage et
al., 1964; Brandrup and Vanggaard, 1977) (see Table 1 for a sum-
mary of the clinical data). Similarly, patients with diagnosed OCD
who took LSD and psilocybin reported reductions in their OCD
symptoms (Leonard and Rapoport, 1987; Hanes, 1996; Moreno
and Delgado, 1997). More recently, 2 case reports described how
patients taking approximately 2 g of Psilocybe mushrooms every
2-3 weeks saw qualitative improvements to their OCD symptoms,
which lasted for several weeks after each dose (Wilcox, 2014;
Lugo-Radillo and Cortes-Lopez, 2021).

Quantitatively, psilocybin has also been shown to reduce
scores on the Yale-Brown Obsessive Compulsive Scale (Y-BOCS),
a clinician-led 10-item assessment, where higher scores indi-
cate more severe OCD (Goodman et al., 1989b, 1989c). In 1 case
study, psilocybin reduced Y-BOCS score by 63% (Lugo-Radillo
and Cortes-Lopez, 2021); in another, psilocybin reduced Y-BOCS
score from 24 (severe OCD) to 0-2 (no symptoms) within 24 hours
of its administration (Kelmendi et al., 2022). Importantly, such
improvements were seen in patients who had failed to respond
to other therapeutic approaches (Lugo-Radillo and Cortes-Lopez,
2021; Kelmendi et al., 2022), suggesting that psychedelics may be
suitable for patients with treatment-resistant OCD.

Interestingly, observations from these case reports suggest
that the hallucinogenic effects of psychedelics are not necessary
for symptomatic improvement (Lugo-Radillo and Cortes-Lopez,
2021), although dissociative effects do appear common (Wilcox,
2014). The beneficial effects of psilocybin have also been reported
after tolerance to the acute psychedelic effects has developed
and can even persist for several months after discontinuation
from repeated psilocybin exposure (Moreno and Delgado, 1997;
Delgado and Moreno, 1998b). Thus, the clinical benefits of psilocy-
bin for OCD can be distinguished from its psychomimetic effects
and suggest they may retain their efficacy even if the patient
develops tolerance to their acute effects.

These individual experiences provide preliminary evidence
that psilocybin may have some therapeutic potential for OCD.
Nonetheless, these case studies report retrospective, sporadic,
and personal use (except for Kelmendi et al., 2022), and laboratory
analysis of the compounds being taken was generally lacking. It is
therefore difficult to determine the amounts of psilocybin being
taken or at what frequency, or even if the mushrooms were of the
Psilocybe variety (Wilcox, 2014; Jacobs, 2020). Data from controlled
studies are therefore needed to reliably assess efficacy of psilocy-
bin for OCD.

Clinical Trials

To date, there has only been 1 clinical trial of the safety, tolera-
bility, and efficacy of psilocybin for OCD. Moreno and colleagues
(2006) performed a multidose, open-label study of 9 patients who
had failed to respond to at least 1 standard treatment for OCD.
A dose of psilocybin was paired with unstructured psychological
support in a controlled environment once a week for 4 weeks;
patients received a low dose (100 pg/kg), a medium dose (200 pg/
kg), and then a high dose (300 pg/kg). A very low dose (25 ng/kg)
was randomly inserted in a double-blind fashion into 1 session
after the first dose. Patients were monitored before, during, and
after psilocybin ingestion using the Y-BOCS scale and hallucino-
gen rating scores. Overall, a 23%-100% decrease in OCD symp-
toms was seen 24 hours after psilocybin ingestion; 8 patients
reported a 25% reduction in symptoms, and 6 saw their symp-
toms reduce by 50%. These effects were seen well beyond the 2- to
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Table 1. Summary of Published Reports on the Effects of Psychedelics in Patients With OCD.

Study Study type Participants Drug Dose, frequency, and Outcome
administration
Savage et Questionnaire 113 participants LSD and 200-300 pg LSD and Improved subjective quality of life,
al., 1964 mescaline 200-400 pg mescaline reduced compulsive habits and
given initially, with behaviors
300 pg LSD given
later if needed, given
in a clinical setting
Brandrup Case report 30-year-old man LSD Taken repeatedly over ~ Cured of compulsive symptoms,
and with “compulsive- 11.5 years reported favorable changes to his
Vangaard, neurotic condition” personality
1977
Leonard Case report 17-year-old patient LSD and N/A Total relief of OCD symptoms after
and with severe OCD psilocybin taking psychedelic drugs
Rappoport, and substance
1987 abuse
Hanes, 1996 Case report 27-year-old man with  Psilocybin Ingested Psilocybe No longer felt “deformed” when he saw
body dysmorphic mushrooms on 3 himself in the mirror
symptoms (related occasions
to OCD in DSM-V)
Moreno and Case report 34-year-old man with  Psilocybin Ingested 2 g dried Improvement to obsessions and
Delgado, OCD Psilocybe mushrooms compulsions during acute psychedelic
1997 twice-weekly for 4 effects, which would last for 4-5
years days, followed by a gradual return of
symptoms. Maintained symptomatic
remission for several months after
stopping psilocybin ingestion before
symptoms slowly returned
Moreno et Clinical trial 9 patients with Psilocybin 100, 200, and 300 pg/kg  23-100% reduction in Y-BOCS scores
al., 2006 treatment-resistant over 4 weeks with a 24 hours after ingestion, 88.9%
OCD very low dose (25 pg) reported at least 25% improvement
randomly inserted in symptoms, 66.7% experienced a
as control. Orally 50% reduction. Two patients reported
ingested in clinical improvements 1 week after ingestion,
environment with one in remission for 6 months. Neither
trained “sitters” for 8 dose nor intensity of subjective effects
hours predicted magnitude of improvement
Wilcox, Case report 38-year-old man with  Psilocybin Ingested approximately First exposure was anxiogenic and
2014 OCD and severe 2 g of Psilocybe caused dissociation for several hours,
anxiety since mushrooms every 3 but the next day intrusive thoughts
childhood weeks were reduced. After each ingestion,
had relief from symptoms for 3 weeks
Lugo- Case report Adult male with Psilocybin (in Ingested 2 g of Psilocybe  No hallucinogenic effects, but
Radillo et OCD, resistant to combination mushrooms every 2 dissociation for 1 hour after
al.,, 2021 treatment with with SSRI) weeks ingestion, OCD symptoms completely
SSRIs and ketamine disappeared and were significantly
less for 2 weeks. Psilocybin reduced
symptoms by 63%
Kelmendi et Case report 33-year-old with OCD  Psilocybin Randomized to Previously seen benefits from using

al., 2022

Buotetal, Retrospective
2023 survey
Moreton et Retrospective
al., 2023 survey

(history of MDD and
Tourette’s and panic
disorder), never

saw adequate relief
from SSRIs or CBT,
participant in trial
NCT03356483

174 adults with OCD,
average age 29
years, 54% female

312 participants
reporting significant
psychedelic
experience

Psilocybin and
LSD

Varied

treatment with

0.25 mg/kg
psilocybin, given in
a relaxing room with
facilitators, with
follow-up sessions
at 48 hours, 2 and 12
weeks

Varied

Varied

Psilocybe mushrooms, effects lasting
1-2 weeks. Here, psilocybin reduced
Y-BOCS score from 24 (severe) to 0-2
(no symptoms) 48 hours after dosing,
remained low even 12 weeks later.
Also noted improvements to quality
of life, relationships and reduced
depression and anxiety-symptoms

Classical psychedelics were the only
effective treatments for OCD. Dose
of drug correlated with reduction in
symptom severity

Subjective effects of psychedelics,
eg, mystical experiences and
psychological insight predicted self-
reported reductions in obsessions and
compulsions

Abbreviations: CBT, cognitive behavioral therapy; DSM-V, The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition; IV, intravenous; LSD, lysergic
acid diethylamide; MDD, major depressive disorder; N/A, information not available; OCD, obsessive-compulsive disorder; SSRIs, selective serotonin reuptake
inhibitors; Y-BOCS, Yale-Brown Obsessive Compulsive Scale.
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3-hour half-life of psilocybin (Brown et al., 2017; Holze et al., 2023;
Ley et al., 2023)—2 patients reported symptomatic improvements
1 week after ingestion, and another was in remission for several
months. This study also demonstrated the safety and tolerability
of psilocybin for OCD, with only mild hypertension reported as a
side effect, which resolved within 6 hours (Moreno et al., 2006).

Nonetheless, the very low dose of psilocybin, which was
included as a negative control dose, also reduced OCD symptoms,
meaning this study was not placebo-controlled. This unexpected
finding may indicate that the low dose was still biologically active.
Alternatively, there may have been carry-over effects between
doses and/or expectancy effects, as patients had previously expe-
rienced at least 1 dose of psilocybin and were selected for the trial
based on having previously tolerated indole-based psychedelics.
Given that neither the dose of psilocybin nor the intensity of its
psychedelic effects were predictive of the magnitude of change in
OCD scores (lack of dose-dependent effect), it is likely that at least
some of the benefits of psilocybin did not arise from its pharma-
cological actions. The open-label nature of the trial may also have
biased patients toward reporting beneficial effects of psilocybin,
known as expectancy bias. Thus, while the study by Moreno and
colleagues (Moreno et al., 2006) demonstrates that psilocybin can
produce beneficial effects on OCD symptoms in some patients,
much more robust and well-controlled trials are needed to fully
assess its efficacy (see “Discussion”).

Surveys

Psychedelic use is illegal in most countries, limiting its availability
to clinicians and researchers. As such, surveys and retrospective
analyses of self-medication with psychedelics present interesting
opportunities to understand how these drugs may benefit indi-
viduals with obsessive and/or compulsive symptoms. For exam-
ple, a retrospective online survey found that patients with OCD
self-medicating with psilocybin and LSD reported their treatment
to be effective, and that the dose of the drug being taken corre-
lated with the intensity of the acute effects and a reduction in
symptom severity (Buot et al., 2023). Another survey found that
the subjective effects of psychedelics, for example, the mystical
experiences and psychological insight they produce, predicted
self-reported reductions in obsessions and compulsions (Moreton
et al.,, 2023). While it is difficult to ascertain the exact drugs and
doses used in such reports, and retrospective surveys inevitably
evoke recall bias, they support the clinical data that psychedelics
may be useful for the treatment of OCD.

THEORIES OF PSYCHEDELIC MECHANISM
OF ACTION

Modulation of the 5-HT System

OCD has historically been seen as a disease of the 5-HT system.
Genetic studies have identified polymorphisms in the 5-HT trans-
porter (5-HTT) and 5-HT,, receptor in patients with OCD (Taylor
et al.,, 2016), and alterations in peripheral markers of 5-HT func-
tion have also been reported (Delgado and Moreno, 1998a, 1998b).
Moreover, SSRIs are successful treatments for some OCD patients
(Jenike, 1993; El Mansari and Blier, 2006), implying that disrup-
tion of the 5-HT system may contribute to the pathophysiology
of OCD.

Psilocybin and other classical, also known as serotonergic,
psychedelics act on the 5-HT system, and in some regards resem-
ble the effects of SSRIs (Goodman et al., 1989a; Pittenger, 2015).

Classical psychedelics agonize 5-HT,, ,. receptors, which underlie

the hallucinogenic effects of psychedelics (Moreno and Delgado,
1997; Madsen et al., 2019; Andersen et al., 2021). Although data are
lacking on how psychedelics alter 5-HT levels or transmission in
people with OCD, it is hypothesized that they improve OCD symp-
toms by potentiating 5-HT,,-mediated signaling to alleviate exist-
ing deficits. Moreover, anecdotal evidence suggests that, when
taken alone, 5-HT,, antagonists such as clozapine and metergo-
line can exacerbate OCD symptoms (Moreno and Delgado, 1997;
El Mansari and Blier, 2006). Together, these studies suggest that
the 5-HT,, receptor may be involved in the emergence of OCD
symptoms, and that psychedelics act, at least acutely, by agoniz-
ing these receptors.

Preclinical studies also suggest that altered 5-HT signaling
may ameliorate OCD symptoms (for a review of animal models
of OCD, see Pittenger et al.,, 2017). One of the most widely used
rodent models of OCD is marble burying and digging behavior.
In this model, glass marbles are placed in a cage lined with saw-
dust bedding, and mice will dig to cover over the marbles. While
this digging is a naturalist exploratory behavior (Deacon, 2006;
Pond et al., 2021), it can also be thought of as a compulsive behav-
lor (Angoa-Pérez et al., 2013). As such, typical pharmacological
treatments for OCD reduce digging in the marble burying test
(Thomas et al., 2009; Singh et al., 2023). Psychedelics produce
similar effects—for example, acute psilocybin treatment reduced
marble burying in mice compared to saline-treated controls
(Matsushima et al., 2009; Singh et al., 2023). These effects likely
occur via 5-HT,, ,. receptor modulation, as experimental 5-HT,,
agonists such as 2,5-dimethoxy-4-iodoamphetamine (DOI) and
4-(2-((2-hydroxybenzyl)amino)ethyl)-2,5-dimethoxybenzonitrile
reduced digging in mice (Egashira et al., 2012; Jensen et al., 2020;
Odland et al.,, 2021b). Moreover, mice lacking 5-HT,. receptor
expression show compulsive digging in the marble burying test
(Chou-Green et al., 2003). Preclinical studies therefore agree with
clinical observations that classical psychedelics may reduce com-
pulsive behaviors via altered 5-HT,, ,. receptor signaling.

Yet, understanding the mechanism of action of classical
psychedelics is complicated by their nonselective pharmacology,
with several studies pointing away from the 5-HT,, ,. receptors as
the mediators of symptomatic improvement. For example, coad-
ministration of the 5-HT,, antagonist M100907 did not block the
reduction in digging produced by either psilocybin or DOI in mice
(Odland et al., 2021a; Singh et al., 2023), suggesting other recep-
tors could be involved. For instance, the effects of psilocybin on
marble burying in mice were augmented by 8-OH-DPAT, a 5-HT,,
receptor agonist (Singh et al., 2023). Moreover, LSD had no effect
on grooming behaviors, another potential correlate of compulsive
behaviors, in heterozygous 5-HTT depletion mice, implicating a
role of 5-HT reuptake in its mechanism of action (Kyzar et al.,
2016). Clinical data also suggest that other 5-HT,. receptor ago-
nists may exacerbate OCD symptoms—in 2 case reports, MDMA, a
5-HT releasing agent and 5-HT, agonist, induced OCD symptoms
in long-time users (Marchesi et al., 2009). Thus, while 5-HT,, .
receptors appear to be the primary targets of psychedelics, there
is no clear consensus on the relationship between 5-HT receptor
pharmacology and reduced OCD symptomatology.

Normalizing Glutamatergic Dysregulation and
Cortico-Striatal-Thalamo-Cortical Hyperactivity
Glutamate dysregulation may contribute to the pathology of
OCD (Pittenger et al., 2011; Pittenger, 2015), and is seen across
the obsessive-compulsive spectrum (Martinotti et al., 2021).
Glutamate activates the cortico-striatal-thalamo-cortical (CSTC)
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circuit, in which activity is elevated in patients with OCD (Menzies
et al., 2008; Tang et al., 2016; Nasir et al., 2020). Hyperactivity in
this circuit has been hypothesized to cause irrational fears or
obsessions, as well as habitual actions that appear inappropriate
for the environment, such as repetitive or compensatory behav-
iors (Calza et al., 2019; Ehrmann et al,, 2022). The extent of CSTC
hyperactivity correlates with OCD severity (Zambrano-Vazquez
and Allen, 2014).

Psychedelics also modulate glutamatergic transmission
(Aghajanian and Marek, 1999; Fineberg and Robbins, 2021), with
mice lacking the metabotropic glutamate receptor 2 rendered
insensitive to cellular or behavioral responses to LSD (Moreno et
al., 2011). Moreover, all successful therapies for OCD show nor-
malization of CSTC circuits (Saxena et al., 1996; Van der Straten
etal,, 2017). 5-HT,, agonists, including LSD, acutely disrupt activ-
ity in the CSTC circuit by reducing the influence of the striatum
on the thalamus and increase thalamocortical connectivity with
sensorimotor cortices (Muller et al., 2017; Preller et al., 2018;
Avram et al., 2021; Delli Pizzi et al.,, 2023). This lessens sensory
input filtering of the thalamus, which is thought to be excessive
in OCD (Nichols, 2004; De Gregorio et al., 2018; Preller et al., 2019).
The long-term effects of psychedelics on CSTC connectivity, and
the effects of psychedelics on CSTC circuits in patients with OCD,
have yet to be studied. Nonetheless, normalization of activity
these networks is hypothesized to contribute to their beneficial
clinical effects.

Normalizing Orbitofrontal Cortex Activity

Positron emission tomography studies have implicated hyper-
activity in the orbitofrontal cortex (OFC) in the pathophysiology
of OCD (Baxter et al.,, 1987; Saxena et al,, 1996; El Mansari and
Blier, 2006). Classical pharmacotherapy and behavioral therapies
for OCD normalize this elevated activity (Benkelfat et al., 1990;
Brody et al., 1998; Bergqvist et al., 1999b)—for instance, patients
that respond to SSRIs see a reduction in metabolic activity in OFC
(Berggvist et al., 1999a). Psilocybin may work in a similar manner,
as an acute dose reduced blood-oxygen-level-dependent signal
in the fronto-temporal-parietal cortical regions in healthy volun-
teers (Carhart-Harris et al., 2012b). This effect has been corrobo-
rated in electrophysiological studies in rats, where DOI suppressed
activity in the OFC (Berggvist et al., 1999b). Microiontophoretic
injections of LSD into the OFC also attenuated the firing of OFC
neurons, as well as enhancing the effects of co-applied 5-HT due
to agonism of 5-HT,. receptors (Zghoul and Blier, 2003). These
studies therefore indicate that the OFC may be a key target brain
region for psychedelics in the amelioration of OCD symptoms, at
least when given acutely. There have yet to be studies on any per-
sistent or long-term changes in OFC connectivity following single
or repeated doses of any psychedelic.

Enhanced Neuroplasticity

The half-lives of most psychedelics are relatively short (2.6-4.0
hours LSD, 2-3 hours psilocybin) (Brown et al., 2017; Dolder et al.,
2017; Holze et al., 2023, 2024; Ley et al., 2023); yet their behavioral
effects may last for several days and even weeks. It is therefore
likely that psychedelics induce neuroadaptive changes in the
brain to mediate these long-term effects. Evidence of enhanced
plasticity mostly comes from rodent studies, where a single dose
of LSD increased the expression of genes involved in synaptic
plasticity, glutamatergic signaling, and cytoskeletal architecture
(Nichols and Sanders-Bush, 2002). LSD was shown to induce syn-
aptogenesis and the number of dendritic spines in primary rat
cortical neurons and in the mouse prefrontal cortex in vivo (Ly et

al., 2018; Shao et al., 2021). Increased hippocampal neurogenesis,
increased density of dendritic spines in the frontal cortex, and
elevated gene expression for synaptic assembly proteins were also
observed 7 days after DOI exposure in mice (Catlow et al., 2013).
Clinical data to support these findings in patients are sparse; yet,
psilocybin therapy for patients with depression increased cogni-
tive flexibility for 4 weeks following its administration (Doss et
al., 2021), suggesting enhanced neuroplasticity. Psilocybin was
also shown to acutely increase psychological flexibility, which
mediated improvements in anxiety and depression (Davis et al.,
2020). Increased brain-wide resting state connectivity, potentially
in emotionally relevant brain areas, has also been reported for
up to a month after acute psilocybin administration (Barrett et
al., 2020). Moreover, microdosing with 10 pg LSD for 6 weeks pro-
duced some evidence of increased cortical plasticity in healthy
male subjects compared to placebo-treated controls (Murphy et
al., 2024), although further studies are needed to determine if LSD
would have such an effect in OCD patients or at other doses.

Psychedelics may also accelerate fear extinction (Vaidya et al.,
1997). For example, LSD reversed deficits in avoidance learning in
rats and primates (Roberts and Bradley, 1967; King et al., 1974),
and psilocybin and LSD accelerated acute extinction of condi-
tioned fear responses compared to saline-treated control mice
(Catlow et al., 2013). These changes may reflect a more flexible
brain after psilocybin exposure, which could interact with psy-
chological therapy to enhance clinical responses (Ehrmann et al.,
2022).

Modulation of the Default Mode Network

The default mode network (DMN) is a group of brain regions that
show high degrees of connectivity at rest and is activated by with
spontaneous self-generated thought, internally directed cogni-
tion, and meta-cognition (Buckner et al., 2008; Goodkind et al.,
2015; Soto et al., 2018; Modlin et al., 2023). The DMN controls how
information is processed in lower-order brain regions, and gates
information transmitted to the cortex. OCD is associated with
changes in DMN activity, in that rigid and overlearned behavio-
ral patterns arise in response to incongruent information due to
issues with internally generated perception (Beucke et al., 2014;
Gongalves et al., 2017; Koch et al., 2018).

Functional magnetic resonance imaging (fMRI) studies show
that psychedelics modulate the DMN (Carhart-Harris et al.,
2012b, 2017). Psychedelics cause the temporary disintegration
of resting state networks and are thought to “reset” their mal-
adaptive activity (Carhart-Harris et al., 2016b; Carhart-Harris
and Nutt, 2017; Carhart-Harris, 2019). This includes, for example,
a reduction in blood flow within the DMN, and particularly the
cingulate cortex, after psilocybin treatment (Carhart-Harris et
al., 2012a, 2017; Barrett et al., 2020). This may allow for healthier
engagement with the environment and ultimately the alteration
of compulsive responses (Carhart-Harris, 2019; Madsen et al.,
2020). Persistent changes in resting state connectivity have been
reported for up to a month after psilocybin treatment (Barrett et
al., 2020; McCulloch et al., 2022). Thus, the normalization of DMN
activity may be responsible for the clinical benefits experienced
by patients with mental health disorders, although this has not
yet been demonstrated specifically in OCD patients.

The effects of psychedelics on the DMN may also involve
altered 5-HT signaling and enhanced serotonergic connectivity
with the DMN (Grandjean et al., 2021). One contemporary expla-
nation that integrates the pharmacological and cognitive theories
of psychedelics on OCD symptoms is the Relaxed Beliefs under
Psychedelics and the Anarchic Brain (REBUS) theory. According to
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this model, psychedelics act via 5-HT,, receptors in the cortex,
such as in the OFC, to relax top-down constraints on emotions,
cognition, and sensory perceptions, and to reduce DMN activ-
ity. This decreases the influence of prior beliefs and relieves the
inhibition of bottom-up information signaling from subcortical
regions, for example, the thalamus (Carhart-Harris and Friston,
2019; Singleton et al., 2022). Further evidence for this theory is
discussed in Doss et al. (2022). Thus, in OCD when there is exces-
sive cortical influence on information gating, psychedelics could
reduce this input, normalizing information flow in the CSTC
(Vollenweider et al., 1998; Preller et al., 2018).

Long-Term Psychological Effects

The subjective experiences produced by psychedelics, such as
powerful insights or profound spiritual and existential realiza-
tions, may also play a role in treatment responses (Moreno et
al., 2006). One study of patients with depression found that the
acute mystical experiences produced by psilocybin correlated
with symptomatic improvement (Carhart-Harris and Nutt, 2017).
Others have also found a link between the acute effects of psilo-
cybin and symptomatic improvements for depression and anxi-
ety (Griffiths et al,, 2011, 2016; Roseman et al., 2018; Davis et al.,
2020). It has been postulated that the thoughts experienced dur-
ing psychedelic exposure may provide new insight into an indi-
vidual’sillness and lead them to discover new ways of responding
to their inner experiences (Kelmendi et al., 2022; Tiwari et al.,
2024). Thus, the insights produced during these experiences may
synergize with the molecular and network-level changes to pro-
duce real changes in how patients perceive and respond to the
world and consequently their symptoms.

Yet, it is also feasible that symptomatic improvements are arti-
facts of mindset and setting, in that the context or pleasurable
experience of psychedelics themselves may simply distract from
OCD symptoms (Moreno et al., 2006). Critiques of the use of psy-
choactive compounds for mental health disorders have suggested
that the environment (“setting”) of their administration, for exam-
ple, the clinical setting and calming atmosphere, and the mindset
(“set”) of the patient going into the experience, may relate to their
apparent symptomatic improvements, rather than their direct
pharmacological effects (Martinotti et al., 2021). On the other
hand, some patients still see clinical improvements to their OCD
symptoms despite not experiencing hallucinations (Wilcox, 2014;
Lugo-Radillo and Cortes-Lopez, 2021), or after developing toler-
ance to the acute psychedelic effects (Moreno and Delgado, 1997).
Some participants even found it an actively stressful or unpleas-
ant experience (Moreno et al., 2006), yet still report improvements
to symptoms. The beneficial effects of psychedelics for OCD are
therefore not solely attributable to their acute or pleasant psy-
chological effects.

DISCUSSION

Evidence is accumulating for the efficacy of psychedelics, and
especially psilocybin, for OCD. We are also rapidly advancing
our knowledge of their mechanisms of action, with hypothe-
ses including changes to 5-HT transmission, altered CSTC and
OFC activity, and enhanced neuroplasticity. Yet, many questions
remain about the use of psychedelic therapy for OCD.

Evaluating the Efficacy of Psychedelics for OCD

Published studies suggest that psychedelics may have some
efficacy in treating obsessive and/or compulsive symptoms in
patients with OCD. Nonetheless, the published studies do not

systemically assess the effects of psychedelics on OCD symp-
toms, and as such, the optimal dose, duration, and frequency of
psychedelic administration have yet to be established (Kelmendi
etal,, 2022). The lack of long-term follow-up in the current studies
also limits our understanding of the persistent effects of psych-
edelics on OCD. For instance, Moreno and colleagues only meas-
ured Y-BOCS scores for 24 hours after each dose, despite patients
reporting persistent improvements up to a week later (Moreno et
al., 2006). Ongoing clinical trials, such as trial NCT03300947 in the
United States, will collect Y-BOCS score for 6 months after blinded
and repeated psilocybin administration to assess its long-term
effects more rigorously (Ehrmann et al., 2022). Another will look at
the effects of repeated psilocybin dosing in OCD (NCT05370911).
Similarly, a trial established at Yale University is currently recruit-
ing participants with treatment-resistant OCD (NCT03356483)
and will involve a 12-week follow-up period to understand the
duration of effects of acute double-blind, placebo-controlled trial
for the oral administration of psilocybin (Kelmendi et al., 2022;
Ching et al., 2023).

It is also not clear what the target population for psychedelic
therapy should be; certain subgroups of OCD patients may be
more suited to this treatment approach than others. So far, par-
ticipation has been based on whether patients have previously
experienced positive effects of psychedelics on their symptoms.
This makes it more likely that they will tolerate the experience in
a clinical setting (Moreno et al., 2006; Kelmendi et al., 2022), but
may have biased the existing data toward positive responses. It
would therefore be useful to identify biomarkers that predict the
likelihood of a patient responding to psychedelic treatment. For
example, psilocybin reduced associative and brain-wide connec-
tivity in fMRI scans of healthy volunteers, and data from these
scans could identify the individuals that displayed the strong-
est psychological responses to psilocybin (Preller et al., 2020). If
applied to patients, preemptive brain scans could be used to iden-
tify those most likely to respond to psychedelic therapy. This may
be particularly relevant for patients with treatment-resistant
OCD who have the most to gain from novel therapy options.
Moreover, given the clinical use of psychedelics is likely to be
incredibly expensive, it will likely prove necessary to be selective
in the patients that undertake this treatment.

There may also be other factors that influence individual
responses to psychedelic therapy that are not typically consid-
ered during participant selection. For instance, an individual’s
preparation, expectations of the experience, and attitude toward
psychedelics may interact with their acute effects to alter their
subjective experience, including its intensity and pleasantness,
and thus the overall efficacy (Hartogsohn, 2017; Ehrmann et al.,
2022; Modlin et al., 2023). It may also be important to consider an
individual’s interactions with the therapist or guide present dur-
ing treatment administration, as well as in any subsequent inte-
gration sessions (Carhart-Harris et al., 2018; Nutt, 2019; Andersen
et al,, 2021) in the treatment response. Thus, we need to develop
quantitative measures to assess a person’s readiness, motivation,
and capacity for psychedelic treatment (Modlin et al., 2023), to
more accurately assess their efficacy.

Itis also difficult to assess the efficacy of psychedelics from the
current data due to the small scale of the trials (for instance, just 9
participants in Moreno et al., 2006), thus making them underpow-
ered. Such trials are also limited by their narrow inclusion crite-
ria, despite OCD being a highly heterogeneous (see “Introduction”)
and with extensive comorbidities. Ongoing trials aim to increase
the number of OCD patients undergoing psilocybin therapy to
further assess its efficacy (eg, NCT05546658). Nevertheless, it
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may be more useful to probe the effects of psychedelics across
mental health disorders using transdiagnostic markers such as
anxiety and fear, rather than focusing on disease-specific symp-
toms (Kelly et al., 2021). Identifying unitary biomarkers of mental
health that transcend diagnoses will allow us to retrospectively
analyze previous experiments to identify potential beneficial
effects of psychedelics for OCD, but also to be able to include
more participants in future trials.

Finally, comparative studies are needed to assess the efficacy
of psychedelics relative to current treatments for OCD. This will
be particularly important for patients with treatment-resistant
OCD, for whom the current treatments are not working. The
existing evidence is also primarily for the effects of psilocybin for
OCD, since this is the substance most studied in the modern era.
Therefore, other psychedelic compounds may be just as promis-
ing but not studied; future research should broaden the range of
psychoactive compounds included in clinical research to identify
those that have the greatest potential benefits for OCD.

Limited Understanding of the Mechanism of
Action

Generally, evidence for the mechanism of action of psyche-
delics is circumstantial, even for disorders that have been more
heavily studied, such as anxiety and depression (see review by
Tiwari et al., 2024). Studies of OCD typically suggest that psych-
edelics must reverse some underlying disruption in the brain,
although they heavily relying on data from healthy volunteers
or those with other mental health conditions. Consequently, we
lack specific data of the effects of psychedelics on brain neuro-
chemistry and connectivity in patients with OCD. An ongoing
trials (NCT03300947) will address this knowledge gap by per-
forming fMRI on patients before and after psilocybin adminis-
tration and compared to lorazepam treatment (Ehrmann et al,,
2022; Kelmendi et al., 2022; Ching et al., 2023). It is hoped that
these data will shed light on changes to functional connectivity in
the brain during psilocybin administration, particularly how the
DMN and other resting state networks may be affected. Another
trial (NCT06258031) will combine electroencephalography and
cognitive tasks to better understand changes in cognitive flexi-
bility and neuroplasticity following 2 exposures to psilocybin in
patients with OCD.

The current animal models of OCD also have poor predictive
validity, making it hard to draw conclusions about the molecular
mechanisms of psychedelics for compulsive behaviors. For exam-
ple, anxiolytic drugs with no anti-compulsive effects in humans
can reduce marble burying in rodents (Taylor, 2017; Thompson
and Dulawa, 2017). Alternative models of compulsive behaviors
involve rats learning to habitually press a lever in response to
a signal to administer a food reward; even after the signal is
attenuated, animals will continue to compulsively press the lever
(Flaisher-Grinberg et al., 2008). However, this model does not
reflect the anti-compulsive effects of DOI (Flaisher-Grinberg et al.,
2008). We still lack models for the more subjective symptoms of
OCD, for example, intrusive thoughts, which ultimately may not
be possible to study in animals (Pittenger et al., 2017). To advance
our understanding of the mechanisms of action of psychedelics,
we need to develop novel animal models with better face, con-
struct, and predictive validity for OCD.

Finally, we do not understand how psychological therapy may
interact with psychedelic experiences to mediate improvements
in OCD symptoms. As the existing studies did not follow stand-
ardized protocols, some of the variation in their results may
be attributable to the type of psychological support or therapy

provided. Future trials of psilocybin and other psychedelics should
therefore compare structured psychological support as part of
the treatment protocol to psychedelic administration alone to
determine the roles of each aspect in the therapeutic response.
Notably, many of the ongoing and proposed trials for psilocybin
for OCD will include some form of therapy alongside drug admin-
istration—for instance, trial NCT03300947 will integrate 8 ther-
apy sessions into the dosing regimen to help patients understand
the insights they gain during the acute psychedelic effects, and
another (NCT04882839) will involve 15 therapeutic sessions, 12
therapy sessions, and three 8-hour experimental sessions under
the influence of psilocybin (Ching et al., 2023).

In general, there are many ongoing questions about the mech-
anisms by which psychedelics act to improve OCD symptoms.
Nonetheless, it is unlikely that psychedelics act via a single
mechanism to have their therapeutic effects (Tiwari et al., 2024),
necessitating further clinical and preclinical studies with a vari-
ety of technical and theoretical approaches. A notable limitation
of this review, however, is that it is not systematic; as such, some
studies will not have been discussed, particularly regarding pre-
clinical studies of psychedelics and the broader literature on the
mechanisms of psychedelics for the treatment of anxiety and
depression.

Issues With Using Psychedelics to Treat OCD

There are several issues with using psychedelics as standard
treatments for OCD that must also be considered. Firstly, it is
incredibly difficult to blind and control studies of psychedelics
due to their robust psychoactive and hallucinogenic properties,
even at very low doses (Butler et al., 2022). The open-label nature
of many of these trials also leaves participants vulnerable to
expectancy bias (Tiwari et al., 2024). Trials and surveys of psy-
chedelic use also tend to attract people who are open to the pos-
sibility that these drugs will work. For example, a 2023 survey of
psychedelic use for OCD recruited responders by publicizing the
survey on OCD forums and online pages for psychedelic societies
and users (Buot et al., 2023). This will have biased patient samples
toward those who are more open to the idea of them being use-
ful treatments, further exaggerating augmented effect sizes pro-
duced from poor blinding. To tackle these issues, an ongoing trial
of psilocybin (NCT03300947) will use the anxiolytic lorazepam as
an active placebo to make it more difficult for patients to iden-
tify whether they have received psilocybin or control in a treat-
ment session (Ehrmann et al,, 2022). This trial will also include
psychedelic-naive patients to confirm the generalizability of the
earlier findings. Other studies will also include double-blinded
stages (NCT03356483) to overcome some of the limitations of pre-
vious studies.

Particular care is needed to identify and exclude patients from
treatment for whom psychedelics may cause further harm. In a
trial for ketamine for OCD, for instance, ketamine worsened dys-
phoria, anxiety, and suicidality in 3 patients with psychological
comorbidities (Bloch et al., 2012; Niciu et al., 2013). Psychedelics
are also thought to exacerbate preexisting psychoses (Johnson
et al.,, 2008), so this treatment approach may not be suitable for
patients with a history of schizophrenia. Given that as many as
90% of patients with OCD have comorbidities (Ruscio et al., 2010),
we need a better understanding of how to dissociate the benefi-
cial effects of psychedelics from those that may cause more long-
term harm or perpetuate the symptoms.

Finally, the legal restrictions on psychedelics in many coun-
tries make it difficult to assess the true scale of their use and
benefits for psychiatric disorders, as well as making scientific
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studies of their utility highly regulated and costly. This is despite
evidence that there is no association between recreational psy-
chedelic use and mental health issues; in fact, suicidality and
mental health problems were lower in psychedelic users than
in nonusers (Grinspoon and Bakalar, 1981; Johansen and Krebs,
2015). They also pose a low risk of dependency than other psy-
choactive compounds (Rucker et al., 2016; Nutt, 2019; Castro
Santos and Gama Marques, 2021). Researchers and clinicians
alike are therefore calling for regulatory change to facilitate
the further exploration of the clinical potential of psychedelic-
assisted therapy (Nutt, 2019; Kelmendi et al., 2022; Bhuiya et al.,
2023).

CONCLUSION

Psychedelics, and particularly psilocybin, are emerging as novel
and potentially useful treatments for OCD, and early data sug-
gest that they are safe and well-tolerated. Compared to the
current therapeutic approaches, psychedelics offer faster treat-
ment responses with no need for daily administration, which
would increase compliance. Nonetheless, the current data are
limited to case reports and small clinical trials with meth-
odological issues including poor control groups and lack of
follow-up, meaning the long-term effects of psychedelic ther-
apy remain unclear. Further studies should aim to conclusively
demonstrate the efficacy of psychedelics for OCD by focusing
on transdiagnostic biomarkers to link with studies with other
mental health conditions. The integration of psychedelic expe-
riences with psychotherapy may increase the efficacy of this
therapeutic approach, and thus should become commonplace
in further studies of OCD. Future trials will also include the use
of brain imaging techniques to better understand the biological
effects of psychedelics. This will advance our knowledge of the
mechanisms of psychedelics and how they may be useful for the
treatment of OCD, as well as lead to the development of novel
therapeutic approaches.
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