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A B S T R A C T

Background: Psilocybin therapy has shown promise as a rapid-acting treatment for depression, anxiety, and
demoralization in patients with serious medical illness (e.g., cancer) when paired with individual psycho-
therapy. This study assessed the safety and feasibility of psilocybin-assisted group therapy for demoralization
in older long-term AIDS survivor (OLTAS) men, a population with a high degree of demoralization and trau-
matic loss.
Methods: Self-identified gay men OLTAS with moderate-to-severe demoralization (Demoralization Scale-II
�8) were recruited from the community of a major US city for a single-site open-label study of psilocybin-
assisted group therapy comprising 8�10 group therapy visits and one psilocybin administration visit
(0¢3�0¢36mg/kg po). Primary outcomes were rate and severity of adverse events, and participant recruit-
ment and retention. The primary clinical outcome was change in mean demoralization from baseline to end-
of-treatment and to 3-month follow-up assessed with a two-way repeated measures ANOVA. Trial registra-
tion: Clinicaltrials.gov (NCT02950467)
Findings: From 17 July 2017 to 16 January 2019, 18 participants (mean age 59¢2 years (SD 4¢4)) were enrolled,
administered group therapy and psilocybin, and included in intent-to-treat analyses. We detected zero seri-
ous adverse reactions and two unexpected adverse reactions to psilocybin; seven participants experienced
self-limited, severe expected adverse reactions. We detected a clinically meaningful change in demoraliza-
tion from baseline to 3-month follow-up (mean difference -5¢78 [SD 6¢01], hp

2 = 0¢47, 90% CI 0¢21�0¢60).
Interpretation: We demonstrated the feasibility, relative safety, and potential efficacy of psilocybin-assisted
group therapy for demoralization in OLTAS. Groups may be an effective and efficient means of delivering psy-
chotherapy pre- and post-psilocybin to patients with complex medical and psychiatric needs.
Funding: Carey Turnbull, Heffter Research Institute, NIMH R25 MH060482, NIH UL1 TR001872, River Styx
Foundation, Saisei Foundation, Sarlo Foundation, Stupski Foundation, Usona Institute, US Department of Vet-
erans Affairs (Advanced Neurosciences Fellowship and IK2CX001495).
© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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1. Introduction

Demoralization is a form of existential suffering characterized by
poor coping and a sense of helplessness, hopelessness, and a loss of
meaning and purpose in life [1]. Demoralization is highly prevalent
(13�53%) among patients with serious medical illness (e.g., advanced
cancer and acquired immunodeficiency syndrome [AIDS], etc.) [2-4]
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Research in context

Evidence before this study

For this protocol, we searched MEDLINE, Google Scholar, Ero-
wid.org and the MAPS online bibliography up until November
2018 to review the literature on group therapy for people living
with HIV (PLWH), existential psychotherapies for patients with
serious medical illness, and psychedelic-assisted group therapy.
This latter effort later expanded to a systematic review of psy-
chedelic-assisted group therapy, which revealed promising, but
non-systematic clinical evidence suggesting that psychedelic-
assisted group therapy would be worth assessing in clinical tri-
als as a treatment of alcohol use disorder and neuroses. Two
recent systematic reviews found preliminary evidence of safety
and efficacy of individual psychedelic-assisted psychotherapy
for distress specifically in patients with serious medical illness.
A recent meta-analysis (N = 117) of modern psilocybin therapy
trials found promising signals of psilocybin therapy’s efficacy in
treating both depression and anxiety. Many early-phase studies
exist of group psychotherapy for mood and trauma-related
symptoms in PLWH, but a Cochrane review of psychosocial
group interventions for adult PLWH found only a low certainty
of evidence that these treatments improve depression, anxiety
and coping in this population. Yet one of the largest of such
studies (N = 361) by Heckman et al. (2013), which was not
included in the Cochrane Review, found telephone-adminis-
tered Supportive-Expressive Group Therapy for older PLWH to
be significantly more effective at reducing depression symp-
toms than either an active comparator control or standard of
care. No data are available specifically on psychotherapies for
long-term AIDS survivors, nor on the use of psychedelics to
treat distress in PLWH, however PLWH have previously been
administered psilocybin in non-HIV-specific trials. Finally,
meaning-centered group psychotherapy provides the best evi-
dence for efficacy of a brief group psychotherapy for distress in
patients with serious illness, with one trial (N = 253) demon-
strating greater improvements in demoralization-related con-
structs (e.g., spiritual well-being, hopelessness and depression)
compared to an active control condition.

Added value of this study

This pilot study is the first to demonstrate, following good clini-
cal practices, the feasibility, relative safety, and potential effi-
cacy of a psychedelic-assisted group therapy for distress in a
population with serious medical illness. It is the first study, to
our knowledge, specifically aimed at treating distress in long-
term AIDS survivors. And it is the first study to attempt to treat
demoralization with a medication-assisted psychotherapy.

Implications of all the available evidence

Psilocybin therapy merits further research as a brief, rapid-act-
ing intervention for demoralized patients with serious medical
illness, including PLWH, but the literature remains immature.
Larger, randomized, controlled and well-blinded trials are
needed. Future trials and clinical treatments involving psilocy-
bin may consider using group psychotherapy, particularly for
socially isolated and marginalized populations seeking help
with mood- and trauma-related disorders.
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and is associated with high physical symptom burden and poor qual-
ity of life [5,6]. Highly demoralized patients can screen negative for
major depressive disorder (MDD); [3,4] and compared to MDD,
demoralization is more strongly associated with suicidal ideation [6].
Demoralization-focused psychotherapies are available, but few have
demonstrated efficacy when compared to an active control condition,
and effect sizes have been modest [7�9].

While there are significant safety and ethical concerns with psy-
chedelic medicines [10], recent trials of the serotonin 2A receptor
(5HT2AR) agonist psilocybin, administered with adjunctive psycho-
therapy (henceforth “psilocybin therapy”), have found this interven-
tion to be safe and to produce significant, enduring symptomatic
improvement in a variety of psychiatric disorders, including demoral-
ization and other forms of existential distress among patients with
life-threatening cancer [11�14]. This may be a result of the increase
in personal meaning attributed to one’s lived experiences that has
been demonstrated among both healthy volunteers [15] and patients
[16,17] administered psilocybin. How psilocybin therapy may affect
demoralization in other clinical populations remains unknown.

Early in the AIDS epidemic, demoralization was identified as a
substantive clinical problem among the bereaved [18]; decades later,
many older, long-term AIDS survivors (OLTAS) also suffer from
demoralization. OLTAS are people diagnosed with human immuno-
deficiency virus (HIV) or AIDS prior to the clinical availability of pro-
tease inhibitors (»1996), which were pivotal in transforming HIV
from a terminal diagnosis to a chronic disease. Today over half of all
people living with HIV (PLWH) in the United States of America are
>50 years old [19]. And in San Francisco, California there are an esti-
mated 2616 older long-term AIDS survivors (Personal communica-
tion, 2020: Ling Hsu, San Francisco Department of Public Health). The
needs of OLTAS can be inferred from the data on samples of older
PLWH, which indicate high rates of depression, anxiety, post-trau-
matic stress disorder (PTSD) and loneliness [19�21]. Key stakehold-
ers in the OLTAS community have also identified renewed meaning
in life and healthier coping with traumatic loss as two major mental
health challenges (Personal communications, 2015: Jesus Guillen,
Matt Sharp, and Vince Crisostomo). While meta-analysis has found a
low certainty of evidence for group psychotherapies for PLWH [22],
some data do support the efficacy of existential group psychotherapy
for older PLWH [23], and yet no studies have examined how to treat
distress specifically among OLTAS.

While psychedelic agents have long been used in traditional com-
munal settings for rites of healing and prayer, and while psychedelics
were administered with adjunctive group therapy to hundreds of
participants prior to federal drug scheduling, [24] no modern clinical
trials have investigated the safety or feasibility specifically of psilocy-
bin-assisted group therapy. Yet mid-century [25] and modern
[26�28] research on psychedelics emphasizes that an important
therapeutic mechanism may be the enhanced capacity for interper-
sonal connection that patients can experience for days after drug
administration. Indeed, the optimal method for delivering psilocybin
therapy remains an open question.

We performed this pilot study to assess the safety, feasibility, and
potential efficacy of psilocybin-assisted group therapy for demorali-
zation in a population with serious, but not immediately life-threat-
ening, medical illness—OLTAS men. Given the novel population,
novel clinical approach, and the fact that the risks and benefits of psi-
locybin therapy remain poorly characterized, this study was designed
to address clinical implementation issues, including participant
recruitment, tolerability, and protocol adherence. Measures of clinical
efficacy were exploratory.

2. Methods

2.1. Study design

This was a single-arm, open-label, pilot study of psilocybin-
assisted group therapy. Over seven weeks participants underwent
three hours of individual psychotherapy, 12�15 h of group psycho-
therapy, and one eight-hour individual psilocybin administration
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session (Fig. 1). The study took place in an outpatient section of
an urban academic medical center and was approved by the UCSF
Institutional Review Board (CHR#15�17825), Food and Drug
Administration, Research Advisory Panel of California, and Drug
Enforcement Administration. Written informed consent was docu-
mented after the procedures had been fully explained, and the
study was conducted according to Good Clinical Practices
(NCT02950467).

The study comprised three sequential group therapy cohorts
(each with n = 6 participants plus two therapists). The protocol
Fig. 1. Trial
was adapted in real-time in conjunction with feedback from the
Data Safety Monitor and participant focus groups conducted after
end-of-treatment. In response to feedback from Cohort 1 that
more than four post-drug group therapy visits would be helpful,
both subsequent cohorts had six post-drug group therapy visits.
The study design (intervention characteristics and outcome
measures), execution (clinician training and participant recruit-
ment), analysis, and dissemination also benefitted greatly from
consultation with OLTAS who were not participants enrolled in
the study.
profile.
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2.2. Participants

Participants were recruited by advertising in local HIV/AIDS clinics
and service agencies. Inclusion criteria were: (1) Gay-identified,
English-speaking cisgender men �50 years old and living with HIV;
(2) Self-report of HIV diagnosis prior to the clinical availability of pro-
tease inhibitors (»1996); and (3) Moderate-to-severe demoralization
assessed by a Demoralization Scale-II (DS-II) [5] score of �8/32—a con-
servative cut-off based on published literature [3]. Participants found
to be preliminarily eligible by phone screen were offered an in-person
informed consent and enrollment assessment visit. Exclusion criteria
were adapted from current standard criteria for psilocybin administra-
tion [29]. The study selected for gay-identified cis-gender men to cre-
ate relatively homogenous group therapy cohorts to enhance a sense
of trust and safety among participants in a brief period of time.

2.3. Procedures

2.3.1. Psychotherapy
The week prior to the first group session, participants met individ-

ually, for 90-minutes, with the two co-therapists assigned to their
cohort to build trust and rapport, and to receive psychoeducation on
group therapy and psilocybin. A second, two-hour individual psycho-
therapy visit occurred the day following the medication visit. During
this session participants discussed their psilocybin experience with
at least one of the clinicians who worked with them the day before,
reviewing the content of the experience and attempting to generate
meaning from the experience to apply to their day-to-day lives.

Ninety-minute group therapy sessions occurred twice per week.
Group therapy was modeled on Brief Supportive Expressive Group
Therapy (SEGT) [30] and its prior adaptations for PLWH [23,31]. SEGT
is a palliative care-focused existential psychotherapy that prioritizes
“here and now” processing, mutual support, “detoxifying death” and
emotional expression. Our intervention required substantial modifica-
tion to accommodate the psilocybin administration session; therefore,
adherence to the SEGT model was not quantitatively assessed. For
example, instead of the usual autohypnosis exercises used in tradi-
tional SEGT, our sessions began and ended with fiveminutes of breath-
ing exercises and guided meditations focused on self-compassion and
mindfulness, which served the dual purpose of emotional grounding
for the group therapy sessions and training participants in techniques
they could use to make the psilocybin sessions more tolerable.

2.3.2. Medication visits
Crystalline psilocybin was synthesized by Dr. David Nichols (Pur-

due University, Indiana). The UCSF Investigational Drug Service for-
mulated the psilocybin in a gel cap to the nearest milligram at a dose
of 0¢3mg/kg po for Cohort 1 and 0¢36mg/kg po for Cohorts 2 and 3.
The pre-planned dose escalation was implemented after the 0¢3mg/
kg dose was demonstrated to be well-tolerated by Cohort 1. A dose of
0¢3mg/kg had been shown to be safe in patients with cancer, [12,13]
and a dose-response study in healthy volunteers suggested that opti-
mum psilocybin dosing for eliciting a well-tolerated yet transcendent
experience may be between 0¢29mg/kg and 0¢43mg/kg [32]. Each
participant had at least one of their group co-therapists serve as one
of the two guides for their medication visit.

For additional details regarding participants and procedures, see
Supplemental Materials.

2.4. Outcomes

Feasibility was assessed by rates of recruitment and retention of
enrolled participants. Qualitative feedback on the tolerability of study
procedures was also collected through a focus group that occurred
after end-of-treatment. No prespecified criteria were used to judge
whether to proceed to a future definitive trial.
Safety was evaluated with multiple measures. Every study visit
included an adverse events assessment interview and the Columbia
Suicidality Severity Rating Scale (C-SSRS) interval interview. Adverse
events assessments during the medication visit included spontane-
ous participant self-report, events observed by clinicians, and symp-
toms derived from the Challenging Experiences Questionnaire
(ChEQ) [33] administered the next day. During psilocybin sessions,
blood pressure and heart rate were assessed at regular intervals of
30 min for the first two hours, and then 60 min thereafter. At end-of-
treatment, participant perceptions of benefits and harms from the
intervention were assessed by a 7-point Likert scale (1= none at all;
7=extremely). The Schedule of Attitudes towards Hastened Death
(SAHD) was administered at baseline, end-of-treatment and 3-month
follow-up. The Montreal Cognitive Assessment (MoCA) was per-
formed at enrollment and end-of-treatment. Because they were
added after Cohort 1 completed the study, only Cohorts 2 and 3 com-
pleted the Alcohol Use Disorder Identification Test (AUDIT) and Drug
Use Disorders Identification Test (DUDIT) at baseline and at the
3-month follow-up with a ‘last 3 month’ recall period.

The pre-specified primary clinical outcome measure was change in
mean demoralization on the 16-item self-report DS-II with a ‘last
week’ recall period. Data support using cut-off scores of 0�4 Low,
5�16 Medium and �17 High[3]; and an improvement of 2/32 points is
considered clinically meaningful in palliative care patients [5]. Because
the mental health needs of OLTAS are poorly characterized but likely
multifaceted, [19�21] we employed several secondary clinical out-
come measures (see Supplemental Materials). Notably, because our
OLTAS consultants identified treatments for trauma and unresolved
grief as a key need, we included both PTSD Checklist-5 (PCL-5) and
Inventory of Complicated Grief-Revised (ICG-R). The DS-II and all sec-
ondary clinical outcome self-report measures were administered at
least at baseline, end-of-treatment, and 3-month follow-up.

2.5. Data analysis

Based on the literature on group therapy for patients with serious
medical illness, [34] we estimated that up to one third of participants
might drop out of the trial. Thus, six participants were enrolled per
group therapy cohort with the goal of having no fewer than four partici-
pants per cohort by end-of-treatment. Likewise, to ensure �12 partici-
pants would complete the intervention, 18 participants were enrolled.

Descriptive statistics assessed rates of recruitment and retention,
baseline clinical characteristics, and frequency of adverse events.
Given the small sample size and that few data were missing, we
addressed missing data with single imputation (baseline observation
carried forward) and then conducted intent-to-treat analyses. Change
in clinical outcomes was assessed for most measures at least from
baseline to end-of-treatment and to 3-month follow-up. Given the
nested nature of group therapy outcomes data, [35] we performed
these analyses with two-way repeated measures ANOVAs with par-
ticipants nested within cohorts, with time as a random effect and
cohort as a fixed effect. For individual model terms, we calculated
and reported the standardized effect size partial eta squared (hp

2)
with 90% confidence intervals [36]. To aid comparisons with trials
that have reported standardized effect sizes in the Cohen’s d family,
we also report a bias-corrected standardized effect size for pre-post
repeated measures (drm) with 95% confidence intervals calculated
using ESCI [37] (however this effect size does not account for the
nested nature of our data). All other analyses were performed in
Microsoft Excel (v.2016) and Stata (v.16).

2.6. Role of the funding source

In this investigator-initiated study the funding sources had no role
in study design, data collection, analysis or interpretation, or the
writing of the report. The corresponding author had full access to all



Table 1
Baseline characteristics of the intent-to-treat population.

Characteristic N = 18

Mean (SD) Range
Age (years) 59¢2 (4¢4) 50�66
Year of HIV/AIDS/GRIDa Diagnosis 1988 (4¢8) 1981�1996
Palliative Performance Scale v2.0 92¢8 (11¢3) 70�100

Median (IQR) Range
Lifetime: People close to you who have died 17¢5 (7¢25�30) 2�100
Lifetime: Use of a classic psychedelicb 5 (3�23) 0�200
Years since last used a classic psychedelic 20 (1�32) 0¢1�46

N (%)
Race
Black or African American 1 (5¢6)
Multiracial 3 (16¢7)
White 14 (77¢7)

Ethnicity
Hispanic/Latino 1 (5¢6)

Civil status
Single
Married/Partnered
Divorced/Separated

8 (44¢4)
8 (44¢4)
2 (11¢1)

Education
College or more 13 (72¢2)

Annual income
<$50,000/year 10 (55¢6)

Current SCID-5/SCID-5-PD diagnosis
Generalized anxiety disorder 7 (38¢9)
Major depressive disorder 5 (27¢8)
Panic disorder 3 (16¢7)
Borderline personality disorder 3 (16¢7)
No SCID-5/SCID-5-PD diagnosisc 9 (50)

Past week PCL-5 > 33 3 (16¢7)
Past medical historyd

Mood disorder 11 (61¢1)
Anxiety disorder 6 (33¢3)
Insomnia 6 (33¢3)
Malignancy 6 (33¢3)
Viral hepatitis 6 (33¢3)
Chronic kidney disease 5 (27¢8)
Chronic pain 5 (27¢8)
Stimulant use disorder 3 (16¢7)

a GRID - Gay-related immune deficiency.
b “Classic psychedelic” (e.g., LSD, mescaline, psilocybin, DMT) excludes entacto-

gens (e.g., MDMA, MDA, etc.), cannabis products, and dissociative anesthetics (e.g.,
ketamine).

c We assessed for the following SCID-5/SCID-5-PD diagnoses: Major depressive
disorder, generalized anxiety disorder, panic disorder, obsessive-compulsive disor-
der, Cluster B personality disorders.

d See Supplemental Materials for more details.
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data and final responsibility for the decision to submit for publication.
The content is solely the responsibility of the authors and does not
necessarily represent the official views of the Department of Veterans
Affairs or the United States Government.

3. Results

Eighteen eligible participants were enrolled from 17 July 2017 to
24 August 2018, and the last 3-month follow-up contact occurred in
January 2019. (See Fig. 2) Participant demographics and baseline clin-
ical characteristics are presented in Table 1. All 18 participants began
the intervention, were administered study drug, completed the pri-
mary endpoint assessment and the 3-month follow-up safety evalua-
tion, and were included in intent-to-treat analysis. Overall
attendance of group therapy visits was 95%.

Absolute dosage of oral psilocybin ranged 22�32mg with a mean
of 27¢1mg (SD 3¢1). No serious adverse events (SAEs) were attributed
to psilocybin. During the medication visit, no participants required
physical restraint or emergent medications for psychiatric or general
medical concerns, and all psilocybin-related adverse events were
self-limited and expected, although there were two unexpected
post-medication visit psilocybin-reactions.

Adverse events occurring during the medication visit included
both moderate and severe anxiety reactions (n = 8). Four participants
experienced paranoia and one experienced transient thought disor-
der (i.e., dissociation with repeated self-talk). Four experienced self-
limited, asymptomatic, severe hypertension that waxed and waned
in conjunction with their anxiety symptoms; similarly, another eight
participants experienced self-limited, moderate hypertension (See
Fig. 3). The two participants with severe hypertension and severe
anxiety also both met SCID-5-PD criteria for borderline personality
disorder (BPD). Another participant, an HIV non-progressor who had
never become ill from HIV, had severe nausea during the medication
visit and experienced visual and tactile hallucinations of himself
repeatedly vomiting and soiling his pants. He later reported that
these hallucinations were related to his intention for the medication
visit—to understand better the experiences of loved ones who had
died during the AIDS epidemic.

Fourteen participants experienced expected adverse reactions to
psilocybin that were at least moderate in severity; seven participants
experienced severe, but self-limited, expected adverse reactions. Two
unexpected psilocybin reactions occurred: one participant, two days
after his medication visit, experienced a moderate post-traumatic
stress flashback during which he vividly re-experienced content that
Fig. 2. Timeline includes baseline assessment (“Week -3”), two weeks of group therapy with assessment after the fourth group therapy visit (“Week -1”), 1-2 weeks of individual
psilocybin administration sessions (“medication visits”; “Week 0”), and then 2-3 weeks of group therapy. Medication visits for Cohort 1 occurred over a 2-week period; for Cohorts
2 and 3, all six medication visits occurred over a 1-week period, two per day in separate rooms. Post-drug participant-reported outcomes were collected on the same day for all par-
ticipants in each cohort, hence there was a variable 3-day to 2-week period between drug administration and the next self-report assessment of symptoms, which occurred imme-
diately after the fifth group therapy visit (“Week 1-2”). The primary endpoint was assessed immediately after the final group therapy visit (“end-of-treatment” a.k.a., “Week 3”).
Final follow-up occurred 3 months after end-of-treatment.



Table 2
Adverse events.

Serious Adverse Events (SAE)

SAE Primary Term # Participants (%), n = 18 Highest severity observed Expectedness Relatedness to Psilocybin
DURING INTERVENTION
Renal Cell Carcinoma 1 (5¢6%) Severe Unexpected Unrelated

Recurrence, Metastatica

Pneumothoraxa 1 (5¢6%) Severe Unexpected Unrelated
DURING FOLLOW-UP
Stimulant-induced psychosisb 1 (5¢6%) Potentially life-threatening Unexpected Unrelated
Suicide attemptb 1 (5¢6%) Potentially life-threatening Unexpected Unrelated
Cholecystitis 1 (5¢6%) Severe Unexpected Unrelated
Medication Visit Adverse Events (AE)
AE Primary Term # Participants (%), n = 18 Highest severity observed Expectedness Relatedness
Hypertension Severe Expected Related

Severe (SBP�180 or DBP�110mmHg) 4 (22¢2%)
Moderate (160�SBP<180 or 100�DBP<109) 8 (44¢4%)

Anxiety/Anxiety Exacerbation (moderate-severe) 8 (44¢4%) Severe Expected Related
Nausea 6 (33¢3%) Severe Expected Related
Headache 5 (27¢8%) Moderate Expected Related
Paranoia/Ideas of Reference 4 (22¢2%) Mild Expected Related
Motor Agitation / Restlessness 4 (22¢2%) Moderate Expected Related
Unsteady Gait / Ataxia 4 (22¢2%) Moderate Expected Related
Tachycardia 2 (11¢1%) Mild Expected Related
Thought Disorder 1 (5¢6%) Moderate Expected Related
Urinary Incontinence 1 (5¢6%) Moderate Expected Related
Visual Changes (complaint) 1 (5¢6%) Mild Expected Related
Post-Medication Visit Psilocybin-Related Adverse Events
AE Primary Term # Participants Highest severity Expectedness

Associated AEs (%), n = 18 observed
Headache 8 (44¢4%) Mild Expected
Fatigue 2 (11¢1%) Moderate Expected
Insomnia 2 (11¢1%) Mild Expected
Anxiety Exacerbation 1 (5¢6%) Severe Expected

Methamphetamine Relapse Moderate Unexpected
Post-traumatic Stress Flashback 1 (5¢6%) Moderate Unexpected

Tinnitus, nausea, panic and insomnia
Nausea 1 (5¢6%) Mild Expected

Adverse events were classified by the NIH DAIDS Table for Grading the Severity of Adult and Pediatric Adverse Events v2.0.
a Same participant.
b Same participant.
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was not related to the psilocybin experience, but instead related to a
sexual assault that happened years prior. The flashback was accom-
panied by nausea, tinnitus, panic and insomnia and left him unable to
work for two days. Notably, he reported having a similar flashback
years before when he started taking efavirenz, an antiretroviral and
5HT2AR agonist. Another participant with SCID-5 diagnosed general-
ized anxiety disorder, panic disorder, and BPD, in addition to decades
of heavy polysubstance use, initially experienced significant anxioly-
sis after his medication visit. However, ten days later he reported
severe anxiety, which he described as a deeply felt sense of being
rejected by the other group members. He then had a lapse in his
methamphetamine use (after having been sober from all substances
for one month prior to the study) and withdrew from the study inter-
vention but completed most subsequent assessments.

For details on safety measures, see Table 3. No change in suicidal
ideation over time was detected with the C-SSRS, and no suicidal
behavior was detected during the intervention. SAHD showed no
meaningful change from baseline to 3-month follow-up. At end-of-
treatment, participant-reported benefit and harm from the interven-
tion were, on a 7-point Likert scale (1= none at all; 7=extremely),
mean 6¢61 (SD 0¢6) and 1¢17 (SD 0¢38), respectively. Mean total ChEQ
score was 37¢11 (SD 26¢0) or 28% of the maximum possible score.
Mean MoCA showed no meaningful change from enrollment to end-
of-treatment. Mean scores on AUDIT and DUDIT did not worsen from
baseline to 3-month follow-up, suggesting that on average participa-
tion in the study did not lead participants to engage in more sub-
stance use.

The pre-specified primary clinical outcome of change in demorali-
zation showed a robust pre-post improvement from baseline to end-
of-treatment (mean difference �6¢67 [SD 6¢51]) and from baseline to
3-month follow-up (mean difference �5¢78 [SD 6¢01]) with a stan-
dardized effect size of hp

2 = 0¢47, 90% CI 0¢21�0¢60 for change over
these three timepoints (Fig. 4). At end-of-treatment and 3-month fol-
low-up, respectively, 88¢9% and 66¢7% of participants demonstrated
at least a 2-point reduction in demoralization compared to baseline,
and 50% and 33¢3% demonstrated a> 50% reduction in demoraliza-
tion compared to baseline. Change over time was also detected with
all secondary clinical outcomes except for state anxiety (hp

2 = 0¢16,
90% CI 0¢0�0¢32) and antiretroviral medication adherence (hp

2 = 0¢08,
90% CI 0¢0�0¢22), the latter of which demonstrated a ceiling effect
with 99% (SD 1¢8) mean adherence at baseline. Notably, participants
seemed to improve over time with respect to their symptoms of both
PTSD (PCL-5, hp

2 = 0¢27, 90% CI 0¢05�0¢43) and complicated grief
(ICG-R, hp

2 = 0¢45, 90% CI 0¢19�0¢58) (Fig. 5). See Supplemental Table
S1 for secondary clinical outcomes data.

4. Discussion

This pilot study demonstrated the feasibility, relative safety, and
potential efficacy of psilocybin-assisted group therapy in a sample of
demoralized, gay-identified, OLTAS men—a population with hetero-
geneous and complex past medical and psychiatric histories. Our
sample demonstrated greater psychiatric comorbidity than has so far
been seen in the modern literature on psilocybin therapy. We
detected zero psilocybin-related serious adverse events and two
unexpected adverse reactions. There were moderate-to-severe, self-
limited, expected adverse reactions in 14 of 18 participants—a rela-
tively high rate of adverse events that we, in part, suspect is related



Fig. 3. Blood Pressure During Medication Visit. Error bars are 1 SD.
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to the clinical complexity of our study population. The primary clini-
cal outcome, self-reported demoralization, demonstrated robust
change from baseline to end-of-treatment and to 3-month fol-
low-up. Our findings resemble those of recent psilocybin therapy
trials that found the treatment to be well-tolerated in different
psychiatric populations and to produce significant improvements
in mood, anxiety, and existential distress lasting weeks-to-
months after a single drug treatment [14]. The data are consistent
with two systematic reviews [38,39] of individual psychedelic
therapy for distress in patients with life-threatening illness, both
of which found promising signals of safety and potential efficacy.
Also, a recent meta-analysis of modern psilocybin therapy trials
found that across four small studies (N = 69), pre-post measures
of depression resulted in a pooled standardized effect size of
Hedge’s g = 1¢38, 95% CI 0¢78 to 1¢99 [40]. For comparison, our
pre-post standardized effect size estimate for demoralization was
drm=0¢97, 95% CI 0¢43 to 1¢57. Finally, our results compare favor-
ably to those of a large (N = 253) trial of a brief (8-week), non-
psychedelic, meaning-centered group psychotherapy for advanced
cancer patients, which found a within-group Cohen’s d = 0¢54 for
spiritual well-being, d = 0¢53 for hopelessness, and d = 0¢67 for
depression [8].
Modern trials of psilocybin have only administered the drug to
carefully-screened clinical populations with adjunctive psychother-
apy, and always in an individual format. The logistics of providing
group therapy for patients with serious illness can be taxing [34] and
are only compounded by the addition of psychedelic drug adminis-
tration. Nevertheless, our rates of recruitment and retention were
high, demonstrating the feasibility of our intervention, with the
caveat that our population was highly motivated (many self-referred
to the study), and most were on disability or retired and had flexible
schedules. Finally, our sample of 18 participants received a total of
472 face-to-face therapist-hours. Had we provided the same number
of contact hours to all 18 participants with individual, instead of
group psychotherapy, this would have equaled about 954 therapist-
hours. Administering psilocybin with adjuvant group psychotherapy
may yet prove to be an important means of delivering this treatment
not only because of its potential for cost-savings but also because of
group therapy’s unique capacity to address social isolation, shame
and stigma [24]. While it was evident to our clinical team that proc-
essing experiences of shame in the group setting was difficult for
some participants, anecdotally, it also seemed helpful for some to
receive validation from other group members that they were not
alone with their struggles (e.g., being victims of sexual abuse).



Table 3
Safety outcome measures.

ANOVA

Measure Baseline
Mean (SD)

Week �1
Mean (SD)

Day After Psilocybin
Mean (SD)

Week 1�2
Mean (SD)

End-of-treatment
Mean (SD)

3-Month
Mean (SD)

hp
2 (effect

of time)
90% CI (hp

2)

C-SSRS 0¢5 (0¢99) 0¢11 (0¢32) 0 (0) 0¢11 (0¢32) 0¢28 (0¢75) 0¢12 0¢0, 0¢21
SAHD 3¢6 (3¢3) 1¢7 (2¢4) 2¢0 (2¢2) 2¢7 (2¢9) 2¢7 (2¢4) 0¢25 0¢07, 0¢36
AUDIT 6¢0 (7¢1) 4¢9 (6¢5) 0¢40 0¢03, 0¢62
DUDIT 6¢4 (7¢9) 5¢7 (5¢8) 0¢05 0¢0, 0¢32
MoCA 27¢9 (1¢4) 28¢3 (1¢0) 0¢20 0¢0, 0¢44
Benefit 6¢6 (0¢61)
Harm 1¢2 (0¢38)
ChEQ 37¢1 (26¢0)

Baseline Observation Carried Forward was used to allow Intent-to-Treat Analysis for all enrolled participants. Legend: hp
2 = partial eta-squared;

AUDIT = Alcohol Use Disorder Identification Test (last 3 months); Benefit = participant-reported harm from the intervention (1= none at all;
7=extremely); ChEQ = Challenging Experience Questionnaire; C-SSRS = Columbia Suicidality Severity Rating Scale; DUDIT = Drug Use Disorders Identifi-
cation Test; Harm = participant-reported harm from the intervention (1= none at all; 7=extremely); MoCA =Montreal Cognitive Assessment;
SAHD = Schedule of Attitudes Towards Hastened Death.
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Furthermore, whereas some participants were slow to build rap-
port and trust with the study clinicians in the group setting, sev-
eral participants reported that they were able to connect quickly
with the other group members and that this peer support was
helpful in tolerating and making use of the intervention. Never-
theless, two participants with BPD (see below) spontaneously
reported persistent challenges with integrating their psilocybin
experiences in the group setting.

In many countries, psilocybin is regulated as a Schedule I drug (or
the equivalent). In the United States, a Schedule I drug has “high
potential for abuse, no currently accepted medical use in treatment. . .
and a lack of accepted safety for use under medical supervision [41].”
The final clause of this definition, however, is at odds with our data
and those in the published literature, [14] which suggest that psilocy-
bin can be safely administered under appropriate medical supervi-
sion. Whereas we detected no serious adverse reactions to
psilocybin, the number and severity of the non-serious adverse reac-
tions observed in our sample do suggest that conducting psilocybin
therapy with a population as complex as ours, and at this dose,
should likely only be done with at least the level of medical screen-
ing, preparation and post-drug psychotherapy provided here.
Fig. 4. Primary clinical outcome (DS-II). Error bars are 1 SD. Mean change from Baseline (We
hp

2 = 0¢47, 90% CI 0¢21-0¢60.
Regarding cardiovascular risk, our participants displayed higher
rates of moderate-to-severe hypertension during the psilocybin ses-
sion than have been reported in other studies with clinical popula-
tions and a comparable dose [14]. While this is concerning given the
high cardiovascular disease burden among OLTAS, [42] it is notable
that severe hypertension in our trial seemed to co-occur with intense
anxiety and self-resolved when the clinicians could calm the partici-
pant with verbal reassurance. However, one participant with a signif-
icant trauma history and who met criteria for BPD was intermittently
severely hypertensive for four hours. Whereas he likely would have
benefitted from a low dose benzodiazepine, during this period his
paranoia precluded the clinicians from offering oral medications. His-
blood pressure and anxiety eventually responded to our darkening
the room and increasing the music volume. Although our two partici-
pants with significant trauma exposure and clinically active BPD
symptoms reported very challenging medication visits, both also
reported brief but notable clinical improvement from their baseline
for 1�2 weeks post psilocybin (i.e., one no longer had regular anxi-
ety-related vomiting before leaving his home, and one came out as
gay to his long-time support group). Prior reports suggest that per-
sons with borderline personality traits may have more difficulty
ek-3) to primary endpoint (Week 3) to 3-month follow-up has standardized effect size



Fig. 5. Selected secondary clinical outcomes. Error bars are 1 SD. A: PCL-5, B: ICG-R.
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tolerating psilocybin and other altered states of consciousness,
[43,44] but also that challenging psilocybin experiences may never-
theless be beneficial [45]. Together, these data provide support for
further investigations of psilocybin therapy not only for mood and
anxiety disorders, but also, with the proper conditions in place,
trauma-related disorders such as PTSD, BPD, and complicated grief.

Limitations inherent to open-label pilot studies, such as small
sample size and absence of a control condition, were expected. The
primary clinical outcome, demoralization, is little known beyond the
fields of psycho-oncology and palliative care, however, severe
demoralization does often co-occur with MDD [3]. A selection bias is
notable from the fact that seven of our 18 participants had a lifetime
history of classic psychedelic use �10 times, three even �100 times,
and one had used entactogens (e.g., MDA) ‘hundreds’ of times; this
could have biased our sample toward rating the experience as more
tolerable or helpful than a psychedelic-naïve sample might. However,
we did not find an association between higher lifetime psychedelic
use and either total score on the Challenging Experience Question-
naire or the DS-II change scores (data not shown). Also, Cohort 1 had
fewer group therapy visits and a lower drug dose than did Cohorts 2
and 3, but our sample is too small to meaningfully assess for a dose-
response relationship of psychotherapy or drug to the clinical
outcomes. Finally, stringent exclusion criteria are necessary to ade-
quately blind participants to moderate-to-high dose psychedelics
(e.g., excluding for any lifetime psychedelic use), [46] but we antici-
pated that such exclusion criteria would have rendered recruiting for
a group therapy study with our population unfeasible. We therefore
elected not to employ such stringent exclusion criteria, and hence we
did not include a placebo-control arm given the high likelihood of
functional unblinding.

The mental health needs and life experiences of OLTAS may be dif-
ficult to generalize to other populations given the degree of adverse
life experiences many of these individuals have faced, including
childhood abuse, severe stigma, multiple life-threatening medical
conditions, and repeated exposure to traumatic loss and subsequent
social isolation. The mean degree of demoralization experienced by
our sample at baseline was moderate-to-severe and yet half of our
participants did not meet SCID-5 criteria for any of the diagnoses
assessed at enrollment. One third of our sample were survivors of
life-threatening cancer, and indeed the psychological struggles of
OLTAS can resemble those of cancer survivors [47]. To summarize,
OLTAS may serve as a unique, enriched model of a distressed popula-
tion that has confronted serious adversity, traumatic loss, and both
acute and chronic life-limiting illness.
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The open-label, uncontrolled, safety, feasibility and clinical out-
comes measured here make a compelling case for controlled and
well-blinded trials of psilocybin therapy (either with adjunctive
group or individual psychotherapy) for demoralization, complicated
grief, and other forms of distress experienced by patients with seri-
ous medical illness and traumatic stress. This study also highlights
the need for further attention to the mental health needs of long-
term AIDS survivors. As we advance towards the ‘end of AIDS,’ it is
important to remember that for many the epidemic is far from over.
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