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Abstract: Background: Alcohol Use Disorder (AUD) is a chronic pathological condition with
significant burdens throughout the world. Despite the effectiveness of the current pharmacological
treatments, the ongoing issues with AUD and the high relapse rates necessitate the exploration of
innovative therapies, including the use of psychedelic drugs, which have shown promising initial
results. The purpose of the current study is to map the evidence on potential uses of psilocybin and
its neurobiological pathways, highlighting gaps in knowledge and suggesting research
opportunities. Methods: A scoping review of the literature was performed according to the
population, concept, and context (PCC) framework. Data were synthesized in tabular form to
summarize key study characteristics. Results and discussion: After screening 757 records, we
included 12 studies published between 1968 and 2025: 7 RCTs, 4 open-label studies, and 1 case report.
Early Polish studies suggested long-term remission of alcohol cravings, while recent U.S.-based RCTs
showed that psilocybin, when paired with psychotherapy, reduced heavy drinking days and alcohol-
related and mental problems. Limitations have been identified in small sample sizes and short follow-
up periods in patient safety data, particularly in those with comorbidities. Most of the studies have
been carried out in a hospital and university psychiatry department setting involving physicians and
psychologists. Conclusion: Psilocybin has emerged as a promising and innovative compound for the
treatment of AUD in an experimental phase. Future research should be conducted to assess
pharmacological effects, efficacy, and patient safety through rigorous RCTs across diverse
populations. To achieve better outcomes, it is essential to address drug development and
pharmaceutical legislation regarding safe therapeutic algorithms.

Keywords: alcohol use disorder; AUD; psilocybin; psychoactive.

1. Introduction

Alcohol is a toxic substance with psychoactive and dependence-producing effects, potentially
leading to a wide spectrum of significant diseases and increased health risks and injuries, as well as
a significant health, social, and economic burden [1].

Alcohol Use Disorder (AUD) is a chronic pathological condition that is characterized by the
uncontrolled and compulsive use of alcohol, despite adverse consequences, often in the presence of
negative emotional states, especially during withdrawal periods of abstinence. Moreover, AUD is
associated with an impact on the psycho-physical state of individuals suffering from addiction,
resulting in altered information processing and maladaptive behaviours. [2,3]. According to the
World Health Organization, preventing and treating substance abuse, including harmful alcohol use,
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through specific interventions based on the best available global evidence, is fundamental to
improving the quality of human life [1].

Despite the effectiveness of the current pharmacological treatments, the ongoing issues with
AUD and the high relapse rates necessitate the exploration of novel therapies as well as innovative
therapeutic applications of alternative substances, including the use of psychedelic drugs, which have
shown promising initial research results [4].

In a complex and turbulent evolution throughout the world, many cultures used psychedelic
compounds for mystical and ritualistic reasons and for curing illnesses [5]. In the 1950s and 1960s,
a great deal of scientific interest encouraged researchers to conduct a range of studies targeting
psychological and mental health conditions, including anxiety, depression, and substance abuse
disorders. However, in the following decade in the USA, the Controlled Substances Act established
drug categorization schedules and requirements within the legal framework for clinical practice. It
ended therapeutic research on psychedelics by classifying them as drugs with high potential for
abuse and no medical use [6,7]. Nevertheless, there has been a resurgence of interest in these
substances for medical purposes in the government regulatory bodies, including those in Israel,
Australia, the USA, and Canada, which have now permitted the use of psychedelics [8]. Although
some countries continue to prohibit the use of psychedelics, others are at the forefront of introducing
those substances to treat mental health disorders, with a significant change in both societal attitudes
and the scientific community toward them [9].

More than 100 species of mushrooms, commonly called "magic mushrooms", worldwide
produce psilocybin, a classic hallucinogen with a high affinity for several serotonin receptors.
Psilocybin modulates neuroplasticity through multiple neurobiological pathways (Figure 1). The 5-
HT2A receptor reduces thalamic activity, causing sensory changes such as hallucinations [10]. The 5-
HT2A and 5-HT1A receptors are crucial for the regulation of the dopamine-controlled reward
system, and psilocybin may help to normalize this imbalance and induce a rapid tolerance to
serotonergic input within these circuits by limiting the over-activation of the reward system,
ultimately reducing craving symptoms [11]. In addition, these receptors indirectly modify the release
of glutamate, a crucial factor in the pathology of AUD, which is linked to craving and relapse, and
contributes to neurotoxicity. A further neuroplasticity mechanism involves postsynaptic activity
related to the activation of AMPA receptors, triggered by the release of glutamate, which in turn
activates the BDNF-TrkB and mTOR signaling pathways essential for synaptic remodeling and long-
term neuroadaptation. Psilocybin may also affect the hypothalamic-pituitary-adrenocorticoid (HPA)
axis, which controls the stress response, a crucial trigger for relapse in AUD [12].

Beyond these molecular actions, neuroimaging studies have shown how the use of classical
psychedelics leads to disruption of the brain's usual network organization, reducing the
compartmentalization of the brain and reconfiguring the way information flows. In addition,
Psilocybin modifies the key areas of the Default Mode Network (DMN), which plays a key role in
various behavioral aspects of addiction and withdrawal [11,13,14].

In addition, psychedelic-assisted psychotherapy (PAT) intervention has been acknowledged for
its therapeutic promise and tolerability by the US FDA, as clinical studies highlighted a strong
emphasis on the central role of individual experience and the process of subjective interpretation in
outcome formation based on the concept of "set and setting". This momentum has been the trigger
for investment by various venture capitalists from 2017 to 2021, increasing funding in psychedelic
research driven by the progress in clarifying the mechanisms of action of psychedelics and their
potential therapeutic application to address unfulfilled clinical needs [8,15].
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Figure 1. Neurobiological mechanisms of psilocybin on Alcohol Pathways and its potential effects.

An important goal of pharmacological research is to convert basic biological research findings
into useful medical treatments to improve the clinical management of diseases. In drug discovery
and development, understanding the molecular mechanisms and the effects of substances on their
neurobiological pathways is crucial, as this requires a continuous process of innovation supported
by a strategic and managerial framework [16]. In the current study, we propose a scoping review of
the literature to map the existing evidence on the use of psilocybin and its potential efficacy as a
promising innovative treatment option for AUD. The study aims to produce a useful synthesis of the
literature for policymakers, researchers, and healthcare professionals, highlighting gaps in
knowledge and suggesting areas for improvement in future research opportunities, as well as
addressing pharmaceutical legislation that regulates the marketing authorization framework [9].

2. Materials and Methods

2.1. Search Processes

This scoping review complied with the PRISMA guidelines, alongside recognized
methodological frameworks and optimal procedures for performing scoping reviews [17-19]. A
comprehensive literature search was conducted on PubMed, CINAHL (via EBSCOhost), and
PsycINFO (via EBSCOhost) databases on February 24, 2025, using the following key terms:
"’ Alcohol*” OR “Ethanol*” OR “drink*” OR “liquor*” OR “’beer*” OR “"wine*” AND "psilocybin" OR
"psilocybine” OR "indocybin" OR "psychedelic" OR “dimethyltryptamine’”” OR ’4-PO-DMT". Articles
were screened based on their titles and abstracts; the whole text was reviewed if the title or abstract
pertained to treating AUD with Psilocybin.

2.2. Selection of Studies

Articles were included in the review according to the inclusion criteria: article type (i.e., primary
research articles), English language, publication in peer-reviewed journals, and articles about studies
performed on humans treating AUD with psilocybin.

Eligibility criteria were defined using the PCC (Population, Concept, Context) framework in
accordance with the objectives of the scoping review.

Articles were selected by title, abstract, or full text if they lacked relevance to the topic under
consideration. Further exclusion criteria were articles not fully written in the English language,
unpublished dissertations and theses, and other non-peer-reviewed material.

2.3. Data Extraction

After removing duplicate articles, two researchers conducted preliminary screening,
independently evaluating and selecting references according to the established inclusion and
exclusion criteria. Another researcher resolved disagreements or controversies during the selection

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://www.zotero.org/google-docs/?ZGxmo4
https://www.zotero.org/google-docs/?MjHVMK
https://www.zotero.org/google-docs/?f7D3NH
https://doi.org/10.20944/preprints202506.1536.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 June 2025 d0i:10.20944/preprints202506.1536.v1

4 of 11

process. The data extraction process was performed, including research author names, publication
titles, publication years, study types and designs, demographic characteristics, psilocybin usage
types, therapeutic associations, and setting factors highlighting healthcare professionals (Table S1
Supplementary Material). Data were synthesized in tabular form to summarize key study
characteristics, while thematic analysis was carried out through an iterative process and
categorization of textual content. A summary of the general characteristics of the included studies
was conducted, identifying recurrent patterns and overarching themes. highlighting the most
significant observations [20].

3. Results

A total of 757 records were identified through database searching (PubMed n =441; CINAHL n
= 157; APA PsycINFO n = 159). Figure 2 presents the PRISMA flow diagram, illustrating the study
selection process. Following the removal of 221 duplicates, 536 records underwent screening based
on title and abstract. Of these, 470 were excluded due to failure to meet the inclusion criteria. Full
texts of 66 potentially relevant articles were retrieved for review, but 4 were not accessible. In total,
62 articles were assessed for eligibility, and 50 were excluded for the following reasons: irrelevant
population (n = 17), irrelevant concept (n = 26), or irrelevant context (n = 7). Ultimately, 12 studies
were included in the scoping review.

[ Identification of studies via databases and registers ]
s Records identified from: Records removed before
_ screening:
% PubMed (n = 441) — Duplicate records removed (n
g CINAHL (n =157) =2§1}
8 APA PsycINFO (n=159)
Records screened .| Records excluded
(n =536) (n =470)
Reports sought for retrieval Reports not retrieved
@ (n = 66) T =
(7]
Reports assessed for eligibility
(n=62) — | Reports excluded:
Wrong Population (n=17)
Wrong Concept (n=26)
Wrong Context (n=7)
-] Lo . .
2 Studies included in review
5 (n=12)
£

Figure 2. Prisma Flow chart illustrating the literature selection procedure.
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The 12 selected studies, published between 1968 and 2025, investigated the use of psilocybin in
the treatment of alcoholism or alcohol use disorder. These studies exhibited heterogeneity in terms
of methodological design, sample size, pharmacological dosages, inclusion and exclusion criteria,
and outcome measures (Table S1). Overall, seven randomized controlled trials, four open-label
studies, and one case report were included.

Table S1. Summary of general characteristics of the included studies.

Author, Sample size | Type of intervention Setting (HCPS)
Year,
Country
Z. Rydzynski, 14 6-30 doses of psilocybin and other psychostimulants | Physician and
1968, psychologist
Poland [21]
Z. Rydzynski, 31 Mean 15 dose of psilocybin and other Physician and
1970, psychostimulants psychologist
Poland [22]
M. P. Bogenschutz, 10 First session at 4 weeks, psilocybin 0.3 mg/kg; Not reported (at
2015, Second session at 8 week,s psilocybin 0.4 mg/kg least physician,
New Mexico [23] psychologist and
psychotherapist)

M. P. Bogenschutz, 3 First session psilocybin 25 mg/70 kg vs CiyH,1NO 50 | Physician,
2018, mg; psychotherapist
New York [24] Second session psilocybin 25-40 mg/70 kg, vs

Ci7H21NO, 50-100 mg.

Then, open-label administration of psilocybin at 34

weeks after randomization.
E. N. Nielson, 10 First session 0.3 mg/kg; Physician,
2018, Second session 0.4 mg/kg psychologist and
United States [25] psychotherapist
M. P. Bogenschutz, 93 First session at 4 weeks, psilocybin 25 mg/70 kg vs Physician,
2022, Cy7H2:NO 50 mg; psychologist and
New Mexico and New Second session at 8 weeks psilocybin 25-40 mg/70 kg, | psychotherapist
York University, [26] vs Ci7Hx1NO, 50-100 mg
K. C. O’Donnell, 96 First session at 4 weeks, psilocybin 25 mg/70 kg vs Physician,
2022, C17H2:NO 50 mg; psychologist,
New Mexico and New Second session at 8 weeks psilocybin 25-40 mg/70 kg, | psychotherapist,
York [27] vs CiyH1NO, 50-100 mg radiology

department

K. G. Heinzerling, 20 First session at 3 weeks, psilocybin 25 mg; Physician,
2023, Second session at 7 weeks psilocybin 25 mg psychotherapist

California [28]
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M. Frye, 1 Not specified (treated at 8 weeks) Not specified
2024,
Minnesota [29]
B. Pagni, 11 Psilocybin 25 mg (n=5) or C1;H2:NO (n=6) 50 mg Physician,
2024, psychologist,
New York [30] psychotherapist,
radiology
department
A. Gabrielle, 13 First session psilocybin 25 mg/70 kg vs C17H,1NO 50 | Physician,
2024, mg; psychologist
New York [31] Second session psilocybin 25-40 mg/70 kg, vs
Ci7H21NO, 50-100 mg.
Then, open-label administration of psilocybin at 34
weeks after randomization.
B. A. Pagni, 84 Two medication sessions Physician,
2025, psychologist and
United States [32] psychotherapist

Two preliminary open-label studies, conducted between 1968 and 1970 at the Military Medical
Academy in Poland, explored the use of psilocybin and other psychedelic stimulants in the treatment
of male chronic alcoholics [21,33]. In the first study, 14 patients were treated with 6-30 doses of
psychedelic stimulants (including psilocybin 9 mg), resulting in a remission of alcohol craving [21].
The second study, a 6-year follow-up, involving 31 patients with antisocial psychopathic personality,
reported satisfactory therapeutic effects in 58% of cases after an average of 15 doses of psilocybin (6-
30 mg) and LSD (100-800 pg) [22]. In both cases, all included patients were adult males.

The remaining included studies were conducted in the United States between 2015 and 2025.
Except for a case report on a male patient [26] and an article that did not specify the demographic
characteristics of the sample [27], the other studies included both men and women in varying
proportions.

The majority of the research was conducted in hospital settings or university departments of
psychiatry. However, three studies were carried out in clinical settings [21,22,27], while one study
did not specify either the setting or the composition of the multidisciplinary team [29]. Physicians
and psychologists were present in all studies, while specialized psychotherapists
[23,24,25,26,27,30,32] and radiologists [27,30] were also involved in some cases.

Generally, most studies involve the combination of one or more administrations of psilocybin
with non-pharmacological psychotherapy sessions (e.g., MET, preparation, debriefing, counseling,
Visual Healing). However, the four studies did not include any psychotherapeutic support
[21,22,29,31].

Two open-label studies published by the same group in 2015 and 2018 demonstrated that, in a
sample of 10 rigorously selected patients (including psychiatric disorders, medical conditions, and
prior hallucinogen use), the administration of 2 doses of psilocybin combined with 12 sessions of non-
pharmacological psychotherapy led to a mean reduction of 61% in heavy drinking days (26.0% in
weeks 5-12), and a mean reduction of 27.2% in the number of drinks consumed per day during the
same period. The administered doses were 0.3 mg/kg at week four and 0.4 mg/kg at week eight.

Six randomized clinical trials compared psilocybin with diphenhydramine [24,26,27,30,32]. The
most commonly used therapeutic regimen involved two sessions: the first at week four with
psilocybin 25 mg/70 kg vs. diphenhydramine 50 mg, and the second at week eight with psilocybin
25-40 mg/70 kg vs. diphenhydramine 50-100 mg. Participants who met safety criteria could receive
an additional open-label dose of psilocybin at the end of the double-blind treatment. Although the
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sample sizes were limited, the results indicate that, compared to placebo, psilocybin reduces alcohol
craving, alcohol-related problems, anxiety, and depression [24,30,31]. Specifically, the percentage of
heavy drinking days in weeks 5-36 decreased to 9.7% in the psilocybin group, compared to 23.6% in
the diphenhydramine group (mean reduction: 13.9%) [26].

A randomized trial conducted in California on 20 patients with moderate to severe alcohol use
disorder (DSM-5) compared two groups: one received two 25 mg doses of psilocybin four weeks
apart, while the other received the same treatment integrated with the Visual Healing program. Both
groups showed a reduction in the average number of weekly drinking days, but the environmentally
supported group experienced less peak variation in blood pressure before and after administration
[28].

Finally, a recent case report from a Minnesota group highlighted a severe relapse in alcohol
consumption (up to 5 drinks per day for several days) in a patient who, after three months of sobriety,
relapsed within two weeks of psilocybin treatment. This finding underscores the importance of long-
term follow-up in the evaluation of this therapeutic approach [29].

4. Discussion

This scoping review synthesized available evidence regarding the use of psilocybin as a
pharmacological intervention for AUD, identifying a total of 12 studies published between 1968 and
2025. The selected studies varied significantly in terms of design, sample size, dosing regimens,
inclusion criteria, and outcome measures, reflecting both the historical evolution and contemporary
resurgence of interest in psychedelic-assisted therapy.

The early open-label studies from Poland (1968-1970) represent some of the first documented
uses of psilocybin in alcohol dependence, showing encouraging long-term remission rates. Despite
methodological limitations and the inclusion of psychedelic co-interventions, these studies provided
early empirical support for the potential of psilocybin in reducing alcohol cravings and promoting
behavioral change, even among individuals with severe psychiatric comorbidities.

More rigorous modern trials, predominantly conducted in the United States from 2015 onward,
employed standardized dosing protocols (e.g., 0.3 mg/kg, 0.4 mg/kg with a maximum of 2-3
administration sessions), structured psychotherapy integration, and controlled conditions. Across
the randomized controlled trials (RCTs), psilocybin was consistently associated with clinically
meaningful reductions in heavy drinking days, overall alcohol consumption, and symptoms of
depression and anxiety (commonly co-occurring conditions in individuals with AUD). For instance,
an interesting RCT showed a reduction in heavy drinking days to 9.7% in the psilocybin group
compared to 23.6% in the diphenhydramine group, with a corresponding 13.9% mean reduction over
time [26]. These findings suggest that psilocybin may exert both direct and indirect therapeutic effects
by modulating affective and cognitive pathways implicated in addictive behavior. Importantly,
psilocybin administration was typically paired with structured psychotherapy, often comprising
multiple preparatory and integration sessions. This combination appears to be critical in facilitating
the therapeutic potential of psilocybin, promoting insight, emotional processing, and behavior
change. A study comparing psilocybin alone versus psilocybin combined with a supportive setting
(Visual Healing) indicated superior safety and tolerability outcomes in the latter, underscoring the
importance of context, setting, and setting in psychedelic therapy [28]. Despite overall positive trends,
the evidence remains preliminary. Sample sizes were often small, and follow-up durations were
generally limited to a few months post-treatment. The recent case report of relapse shortly after
psilocybin administration highlights the importance of long-term monitoring and the potential for
inter-individual variability in treatment response [29]. Additionally, the lack of diversity in
participant demographics and geographic concentration of recent studies in the U.S. limits the
generalizability of findings.

Another critical gap in the literature concerns the mechanisms underlying psilocybin’s efficacy.
Psilocin primarily acts as a partial agonist at the serotonin 5-HT2A receptor, which is believed to be
central to its psychedelic effects. It also affects 5-HT1A and 5-HT2C receptors. While serotonergic
modulation, especially via 5-HT2A receptor activation, has been implicated in altering reward and
cognitive control networks, the precise neurobiological pathways mediating sustained reductions in
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alcohol use remain incompletely understood. Furthermore, safety data, particularly in individuals
with psychiatric comorbidities or poly-substance use, require further elucidation. Actually, the
various articles partially evaluated safety data by monitoring vital signs (mostly blood pressure and
heart rate, sometimes ECG, C-SSRS, urine drug test and alcohol breathalyzer) during psilocybin
sessions but there is a lack of systematic data on the safe use of psilocybin especially in individuals
with complex psychiatric comorbidities, polysubstance dependence, or chronic medical conditions.

Psilocybin has shown promising effects also in other psychiatric and substance use disorders,
including depression [33] and anxiety [34], obsessive-compulsive disorder [35], and tobacco
addiction [36]. In addition, it should be taken into consideration that if on one hand psilocybin seems
to be not associated with addiction or overdose, on the other hand there are still psychological risks
such as acute anxiety, panic, or “bad trips” (usually transient and manageable in controlled settings)
with the potential for triggering psychosis or mania in predisposed individuals (e.g., schizophrenia,
bipolar I).

5. Conclusions

Psilocybin has emerged as one of the most extensively researched classic psychedelics in the
context of modern psychiatry and the treatment of addiction. Current evidence, although limited,
suggests that psilocybin-assisted therapy holds promise as a novel and potentially transformative
and investigational treatment modality for AUD, associated with reductions in alcohol consumption.
However, this field remains in an early experimental phase, meriting cautious optimism but
requiring further scientific scrutiny before broad clinical implementation. There is a critical need for
larger, multicenter RCTs with longer follow-up periods, diverse populations, and standardized
protocols to validate the specific therapeutic efficacy and safety of psilocybin in AUD.

Future research should aim to disentangle the pharmacological effects of psilocybin from the
psychotherapeutic context. A significant challenge is related to the complexity of keeping participants
unaware of whether they received psilocybin, as its strong effects on thinking and perception may
modify the observed effect.

Ongoing innovation, backed by extensive and rigorous testing of new pharmacological
treatments with a multi-professional approach, requires a strategic framework that supports drug
development for AUD and addresses pharmaceutical legislation regarding safe therapeutic
algorithms.

Supplementary Materials: The following supporting information can be downloaded at:
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Author Contributions: Conceptualization: A.M. and D.D.; methodology: AM. and G.G.; software: A M. and
D.D.; Data collection: D.D., F.D., AM. and S.T.; Formal analysis and writing —original draft preparation: AM;
DD; E.D.S.T. and G.G.; writing —review and editing: G.G., A.M and S.T; supervision: S.T.; All authors have read
and agreed to the published version of the manuscript.”.

Funding: This research received no external funding.
Institutional Review Board Statement: Not Applicable.
Informed Consent Statement: Not Applicable.

Data Availability Statement: Not Applicable.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations
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