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NATURE AND PURPOSE OF MOTION 

Pursuant to 28 U.S.C. § 1657(a), Federal Rules of Appellate Procedure 2 and 

Circuit Rule 27-12, Petitioners, the Advanced Integrative Medical Science 

(“AIMS”) Institute, its Co-Director, Dr. Sunil Aggarwal, MD, PhD, FAAPMR, and 

two of Dr. Aggarwal’s patients, Erinn Baldeschwiler and Michal Bloom (together 

“Petitioners”), respectfully move for an expedited briefing schedule. Counsel for 

Petitioners have conferred with counsel for Respondents, who does not oppose the 

briefing schedule requested by this Motion.  

Petitioners seek review of the United States Drug Enforcement 

Administration’s (“DEA”) Final Decision issued on February 12, 2021, in which the 

agency determined that it had “no authority to waive” any of the requirements of the 

Controlled Substances Act (“CSA”) to accommodate the Right to Try (“RTT”), as 

codified by federal and state law for end of life medical care. See 21 U.S.C.A. 

§ 360bbb, et seq.; RCW 69.77, et seq.  

For Petitioners’ to use psilocybin therapy in their end of life care in 

accordance with the RTT, Petitioners seek to expedite the briefing, oral argument 

and decision in this petition pursuant to the following proposed schedule: 
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Event Current Date Proposed Date 

Petitioners’ Opening Brief Due May 27, 2021 May 14, 2021 
Respondents Answering Brief Due June 28, 2021 June 21, 2021 

Petitioners’ Reply Brief Due Not Scheduled  
No more than 21 days 
following submission 
of Answering Brief 

Oral Argument Not Scheduled 
At least 10 days 
following submission 
of Reply Brief 

     

FACTUAL AND PROCEDURAL BACKGROUND 

This Petition involves an issue of profound significance to the Petitioners, as 

well as many individuals suffering with terminal illnesses and the physicians 

providing their care across the country: whether the RTT, as codified in state and 

federal law, allows for medical providers to administer psilocybin, a substance 

designated as both a Schedule I drug by the CSA and an eligible investigational drug 

pursuant to the RTT, to terminally ill patients. See 21 U.S.C. §801, et seq. Put simply, 

this case involves a palliative care physician petitioning to provide therapy with 

psilocybin for end-of-life cancer patients, and DEA’s refusal to even consider that 

possibility. That is plainly contrary to law and inconsistent with the RTT. See 21 

U.S.C.A. § 360bbb, et seq. 

The AIMS Institute is an integrative oncology clinic located in Seattle, 

Washington, dedicated to advancing integrative medical care, research, and 



 

3 

education within oncology, psychiatry, neurology, rehabilitation and palliative care. 

See Declaration of Dr. Aggarwal (“Aggarwal Decl.”) at ¶ 1. Dr. Aggarwal is a co-

director at AIMS and works primarily as an Integrative Pain Management and 

Palliative Care Clinician there. Id. at ¶¶ 1,5.  A majority of Dr. Aggarwal’s patients 

are in the last stages of cancer and are seeking treatment for anxiety and depression 

related to their prognosis. Id. at ¶ 7. Dr. Aggarwal currently offers a wide range of 

therapies and is both able and prepared to offer psilocybin therapy to patients in his 

care. Id.  

Erinn Baldeschwiler and Michal Bloom are two of Dr. Aggarwal’s advanced 

cancer patients. In 2020, Ms. Baldeschwiler, a mother of two, was diagnosed with 

Stage IV metastatic breast cancer at the age of 48. See Declaration of Erinn 

Baldeschwiler (“Baldeschwiler Decl.”) at ¶¶ 1-2. Her condition is serious, such that 

she may have a very limited amount of time left to live. Id. at ¶¶ 2-3, 8. The reality 

of Ms. Baldeschwiler’s condition causes her to suffer severe anxiety and depression, 

which approved therapies have not ameliorated. Id. at ¶ 4, 7. Accordingly, Ms. 

Baldeschwiler wishes to try psilocybin therapy in attempt to reduce her anxiety and 

depression symptoms. Id. at ¶ 8.  

Michal Bloom was first diagnosed with advanced, recurrent, BRCA+, ovarian 

cancer with metastasis to her lymph nodes in February 2017. See Declaration of 

Michal Bloom (“Bloom Decl.”) at ¶ 2. Since her diagnosis, Ms. Bloom has 
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undergone several surgeries and several rounds of chemotherapy. Id. Her condition 

causes her psychological distress including severe anxiety and depression for which 

she has not been able to find relief. Id. at ¶¶ 2, 4,7. Ms. Bloom seeks to try psilocybin 

therapy to ameliorate her symptoms in accordance with the RTT. Id. at ¶¶ 5, 8. 

Dr. Aggarwal holds a DEA registration to prescribe controlled substances 

designated by the CSA as Schedule II -V, but he cannot prescribe psilocybin. See 

Aggarwal Decl. at ¶ 2. On January 15, 2021, Dr. Aggarwal asked the DEA how he 

may register to obtain psilocybin for use with terminally ill patients according to the 

RTT. Id. On February 12, 2021, the DEA responded to Dr. Aggarwal’s inquiry with 

a Final Decision, stating that because psilocybin is a Schedule 1 drug under the CSA, 

the DEA had “no authority” to accommodate the RTT request, notwithstanding the 

fact that psilocybin meets the requirements as an eligible investigative drug under 

RTT.1 

                                         
1 To qualify as an “eligible investigative drug” under the federal RTT, a drug 
(1) must have completed an FDA-approved Phase I clinical trial; (2) must not be 
approved or licensed for any use through the federal Food, Drug and Cosmetic Act 
(“FD&C Act”) or the Public Health Services Act (“PHSA”); (3) must either have an 
application filed under the FD&C or PHSA, or be under investigation in a clinical 
trial that is “intended to form the primary basis of a claim of effectiveness in support 
of approval” and be the subject of an active Investigational New Drug application; 
and (4) must not be subject to a clinical hold or discontinued by the manufacturer, 
instead the drug’s active development and production must be ongoing. See 21 
U.S.C. § 360bbb-0a(a)(2); see also RCW 69.77.020(4) (defining “investigational 
product,” in part as a drug that is in “phase one and is currently in a subsequent phase 
of a clinical trial approved by the United States food and drug administration 
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As a result, on March 8, 2021, Petitioners filed a Petition for Review of the 

DEA’s Final Decision in this Court. Given Petitioners’ health, resolution of this 

matter is time sensitive and merits an expedited briefing schedule.  

ARGUMENT 

I. Good cause exists for expediting the briefing schedule. 

Pursuant to 28 U.S.C. § 1657(a), a court “shall expedite the consideration of 

any action…if good cause therefor is shown.” Section 1657(a) provides that “good 

cause” is shown “if the right under the Constitution of the United States or Federal 

Statute . . . would be maintained in a factual context that indicates that a request for 

expedited consideration has merit.” The legislative history of § 1657 states that the 

“good cause” standard could “properly come into play, for example, in a case in 

which the failure to expedite would result in mootness[.]” House Report No. 98-985, 

reprinted in 1984 U.S.C.C.A.N 5779, 5784. Circuit Rule 27-12 adopts this “good 

cause” approach by allowing expedited briefing in situations where “in the absence 

of expedited treatment, irreparable harm may occur or the appeal may become 

moot.”  

Here, good cause exists for an expedited briefing schedule. First, an expedited 

briefing schedule would help maintain Petitioners’ rights under the RTT, as codified 

                                         
assessing the safety of the [drug] under section 505 of the federal food, drug, and 
cosmetic act”). 
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in state and federal law, as Petitioners have the right to try psilocybin, an eligible 

investigational drug, in their end of life care. Second, irreparable harm would befall 

Petitioners if they are not able to access their rights under the RTT while they are 

still living.  

The federal and state statutes codifying the RTT are intended to allow 

terminally ill patients access to drugs still in investigative stages with the FDA, 

recognizing that such patients do not have the luxury of time to wait for full FDA 

approval, which can take “upwards of ten years” on average. See Alissa Bang, 

Health Law-A Hard Pill to Swallow: An Examination of the U.S. Drug Development 

Process and State and Federal Government Measures to Expand Patient Access to 

Investigational Drugs, 42 W. New Eng. L. Rev. 169, 170 (2020); 21 U.S.C. 

§ 360bbb-0a (Trickett Wendler, Frank Mongiello, Jordan McLinn, and Matthew 

Bellina Right to Try Act of 2017); RCW 69.77, et seq. (Washington state Right to 

Try Act); Abigail All. for Better Access to Developmental Drugs v. von Eschenbach, 

495 F.3d 695, 698 (D.C. Cir. 2007) (overview of FDA approval process).  As 

contemplated by the drafters of the various RTT statutes applicable in Washington 

state and around the country, Petitioners cannot wait for full FDA approval of 

psilocybin to treat their end of life anxiety and depression, nor do they have the 

luxury of time to wait on the traditional timeline of the courts. See Baldeschwiler 
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Decl. at ¶¶ 3,8; Bloom Decl. at ¶¶ 3,8.2  Expedited briefing is appropriate lest 

Petitioners face irreparable harm. 

CONCLUSION 

This petition falls squarely within the ambit of a class of cases in which an 

expedited briefing schedule is manifestly appropriate pursuant to 28 U.S.C. 

§ 1657(a) and Circuit Rule 27-12. Good cause exists for this expedited briefing and 

review for the reasons presented, and Petitioners respectfully request the entry of a 

scheduling order including the expedited dates for briefing and oral argument in this 

action.  

 

 

 

 

 

 

  

                                         
2 An act relating to patients’ access to investigational medical products, S.S.B. 5035, 
House Bill Report (Apr. 6, 2017) http://lawfilesext.leg.wa.gov/biennium/2017-
18/Pdf/Bill%20Reports/House/5035-
S%20HBR%20APH%2017.pdf?q=20210311192439 (summarizing public 
testimony noting that “[p]atients with a terminal disease do not have time to wait for 
drugs to be brought to market.”). 
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1. I am the Co-Founder and Co-Director of the the Advanced Integrative Medical

Science (AIMS) Institute, PLLC, a professional limited liability corporation. AIMS is an 

integrative oncology clinic located in Seattle, WA, dedicated to providing cutting edge integrative 

medical care, research, and education in oncology, psychiatry, neurology, rehabilitation, pain and 

palliative care.    

2. I am a physician licensed to practice medicine in the State of Washington and am

in good standing. I completed my medical degree at the University of Washington in 2010, I also 

received a PhD in Geography from the University of Washington, in 2008. I was a member of the 

NIH-funded Medical Scientist Training Program and received additional funding through the 

National Science Foundation Graduate Research Fellowship.  I hold undergraduate degrees in 

Philosophy (B.A. – With Distinction) and Chemistry (B.S. – High Honors) from the University of 

California, Berkeley, both received in 2001.   I hold a license to prescribe controlled substances 

issued to me by the Drug Enforcement Administration for drugs listed in Schedules II-V.  

3. I completed an internship in Internal Medicine at Virginia Mason Medical Center,

in Seattle; a Residency in Physical Medicine and Rehabilitation at NYU Medical Center, in New 

York; and a clinical fellowship in Hospice and Palliative Medicine at the NIH Clinical Center for 

Pain and Palliative Care Service in Bethesda, MD.  

4. I am board-certified in both Physical Medicine and Rehabilitation and Hospice and

Palliative Medicine. I hold faculty appointments at the University of Washington School of 

Medicine and Bastyr University. I am a hospice and palliative medicine and physical medicine and 

rehabilitation physician and medical geographer. 

5. My primary clinical work is as an Integrative Pain Management and Palliative Care

Clinician in private practice at the AIMS Institute (“AIMS”). I also serve as an on-call Palliative 

Care Physician and Associate Medical Director of MultiCare Hospice, in Tacoma, WA.  I 
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previously ran the palliative care medicine consultation service at the MultiCare Auburn hospital 

and regional cancer center. 

6. I have received honors and awards for my work. For example, in March 2020, I

was recognized as a Top 20 Emerging Leader in Hospice and Palliative Medicine by the American 

Academy of Hospice and Palliative Care. 

7. Many patients I provide care to at AIMS are primarily in last stages of cancer.

Many suffer with anxiety and depression. I provide a variety of treatment modalities to try to 

mitigate these patients’ anxiety and depression. 

8. Some of my patients do not respond to therapy with conventional, and even cutting

edge and somewhat unconventional, medications or modalities. At any given time, I have a roster 

of patients suffering with anxiety and depression that cannot be relieved with approved therapies. 

I am familiar with the medical literature reflecting that for terminally ill patients suffering 

unrelieved anxiety and/or depression, quality and quantity of life is often reduced.  

9. I have followed the clinical trials with the investigational drug psilocybin as a tool

for relief of anxiety and depression in patients with life-threatening illnesses with keen interest.1 I 

am aware that psilocybin has successfully completed Phase I clinical trials and remains under 

investigation in later stage clinical trials. In my opinion, it would be beneficial to some of my 

patients who have advanced stage cancer to have access to psilocybin therapy. I have discussed 

the possibility of psilocybin therapy with some of my patients, including Erinn Baldeschwiler and 

Michal Bloom. 

1  Exhibit A attached hereto includes two studies regarding the clinical utility of psilocybin for 
therapeutic use, including:  Charles S. Grob, Alicia L. Danforth, & Gurpreet S. Chopra, , Pilot study of 
psilocybin treatment for anxiety in patients with advanced-stage cancer, 68 ARCH GEN 
PSYCHIATRY 71, 71 (2011) (anxiety levels measured at one, three, and six months after treatment 
“demonstrated a sustained reduction in anxiety”); Roland R. Griffiths et al., Psilocybin produces 
substantial and sustained decreases in depression and anxiety in patients with life-threatening 
cancer: A randomized double-blind trial, 30 J. OF PSYCHOPHARMACOLOGY 1181, 1195 (2016). 
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10. I have investigated various ways of obtaining the investigational drug psilocybin 

for therapeutic use with my patients, recognizing that it is a Schedule I controlled substance. It is 

my understanding that I would violate the law if I were to obtain, possess or administer a Schedule 

I substance without clear permission from the federal and state drug enforcement authorities. I 

have also previously explored “Expanded Access” as a method of obtaining a Schedule I controlled 

substance for patients in urgent need for an eligible investigational drug. My experience with 

Expanded Access did not result in any access to the Schedule I drug.  In my experience, Expanded 

Access was an unworkable process for my terminally ill patients with an urgent need for an eligible 

investigational drug, and this view is informed by an unsuccessful attempt to utilize this process 

in the recent past.  

 

 

**** 

Remainder of page intentionally blank. 

**** 

 

 
  



 

-5- 

I declare under penalty of perjury that the foregoing is true and correct. 

 
Executed on March 25, 2021. 
 

                          

Sunil Aggarwal, MD, PhD, FAAPMR 
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ONLINE FIRST

ORIGINAL ARTICLE

Pilot Study of Psilocybin Treatment for Anxiety
in Patients With Advanced-Stage Cancer
Charles S. Grob, MD; Alicia L. Danforth, MA; Gurpreet S. Chopra, MD; Marycie Hagerty, RN, BSN, MA;
Charles R. McKay, MD; Adam L. Halberstadt, PhD; George R. Greer, MD

Context: Researchers conducted extensive investiga-
tions of hallucinogens in the 1950s and 1960s. By the early
1970s, however, political and cultural pressures forced
the cessation of all projects. This investigation reexam-
ines a potentially promising clinical application of hal-
lucinogens in the treatment of anxiety reactive to ad-
vanced-stage cancer.

Objective: To explore the safety and efficacy of psilo-
cybin in patients with advanced-stage cancer and reac-
tive anxiety.

Design: A double-blind, placebo-controlled study of pa-
tients with advanced-stage cancer and anxiety, with sub-
jects acting as their own control, using a moderate dose
(0.2 mg/kg) of psilocybin.

Setting: A clinical research unit within a large public
sector academic medical center.

Participants: Twelve adults with advanced-stage can-
cer and anxiety.

Main Outcome Measures: In addition to monitor-
ing safety and subjective experience before and during
experimental treatment sessions, follow-up data includ-
ing results from the Beck Depression Inventory, Profile

of Mood States, and State-Trait Anxiety Inventory were
collected unblinded for 6 months after treatment.

Results: Safe physiological and psychological re-
sponses were documented during treatment sessions.
There were no clinically significant adverse events with
psilocybin. The State-Trait Anxiety Inventory trait anxi-
ety subscale demonstrated a significant reduction in anxi-
ety at 1 and 3 months after treatment. The Beck Depres-
sion Inventory revealed an improvement of mood that
reachedsignificanceat6months; theProfileofMoodStates
identified mood improvement after treatment with psi-
locybin that approached but did not reach significance.

Conclusions: This study established the feasibility and
safety of administering moderate doses of psilocybin to
patients with advanced-stage cancer and anxiety. Some
of the data revealed a positive trend toward improved
mood and anxiety. These results support the need for more
research in this long-neglected field.

Trial Registration: clinicaltrials.gov Identifier:
NCT00302744

Arch Gen Psychiatry. 2011;68(1):71-78.
Published online September 6, 2010.
doi:10.1001/archgenpsychiatry.2010.116

I N RECENT YEARS, THERE HAS BEEN

a growing awareness that the psy-
chological, spiritual, and existen-
tial crises often encountered by pa-
tients with cancer and their

families need to be addressed more vigor-
ously.1-4 From the late 1950s to the early
1970s, research was carried out exploring
the use of hallucinogens to treat the exis-
tential anxiety, despair, and isolation often
associated with advanced-stage cancer.5-15

Those studies described critically ill indi-
viduals undergoing psychospiritual epipha-
nies, often with powerful and sustained im-
provement in mood and anxiety as well as
diminished need for narcotic pain medica-
tion. Despite these promising results, there
has been no follow-up research.

Today, the medical value of hallucino-
gens is again being examined in formal
psychiatric settings. One substance un-
der investigation is psilocybin, 4-phos-
phoryloxy-N,N-dimethyltryptamine,
which occurs in nature in various species
of mushrooms. Psilocybin is rapidly me-
tabolized to psilocin, which is a potent ago-
nist at serotonin 5-HT1A/2A/2C receptors, with
5-HT2A receptor activation directly corre-
lated with human hallucinogenic activ-
ity.16 Psilocybin was studied during the
1960s to establish its psychopharmaco-
logical profile; it was found to be active
orally at around 10 mg, with stronger ef-
fects at higher doses, and to have a 4- to
6-hour duration of experience. Psycho-
logical effects were similar to those of ly-

Author Affiliations:
Departments of Psychiatry
(Drs Grob and Chopra) and
Internal Medicine (Dr McKay),
Harbor-UCLA Medical Center
and Los Angeles Biomedical
Research Institute, Torrance
(Drs Grob and McKay and
Mss Danforth and Hagerty)
and Department of Psychiatry,
University of California,
San Diego, La Jolla
(Dr Halberstadt); and Heffter
Research Institute, Santa Fe,
New Mexico (Dr Greer).

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 68 (NO. 1), JAN 2011 WWW.ARCHGENPSYCHIATRY.COM
71

©2011 American Medical Association. All rights reserved.
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sergic acid diethylamide (LSD), with psilocybin consid-
ered to be more strongly visual, less emotionally intense,
more euphoric, and with fewer panic reactions and less
chance of paranoia than LSD.17,18

Recent clinical examinations of psilocybin have indi-
cated that it is not hazardous to physical health.19 Posi-
tron emission tomographic studies demonstrated that
psilocybin produces a global increase in cerebral meta-
bolic rate of glucose, most markedly in the frontomedial
and frontolateral cortex, anterior cingulate, and tempo-
romedial cortex. These changes were correlated with
measures of psychological state and consistent with
potential neurobiological substrates of major mental
illnesses.20

In one recent study, 36 healthy volunteers received a
high dose (30 mg/70 kg) of psilocybin with no sus-
tained deleterious physiological or psychological ef-
fects. The investigators corroborated previous findings
that psilocybin could reliably catalyze mystical experi-
ences leading to significant and lasting improvements in
quality of life.21 In another study, the effects of psilocy-
bin were examined in patients with severe, refractory ob-
sessive-compulsive disorder. Researchers concluded that
psilocybin is safe and well tolerated in subjects with ob-
sessive-compulsive disorder and may be associated with
“robust acute reductions” in core obsessive-compulsive
disorder symptoms, although there was no clear dose-
response relationship.22

During the first wave of hallucinogen research from
the 1950s through the early 1970s, investigators who ad-
ministered hallucinogens to patients with end-stage can-
cers reported results that included improved mood and
reduced anxiety, even in those with profound psycho-
logical demoralization.23-26 The present study is the first
in more than 35 years to explore the potential utility of
a psilocybin treatment model for patients with reactive
anxiety associated with advanced-stage cancer.27

METHODS

Twelve subjects with advanced-stage cancer and a DSM-IV28 di-
agnosis of acute stress disorder, generalized anxiety disorder,
anxiety disorder due to cancer, or adjustment disorder with anxi-
ety were recruited into a within-subject, double-blind, placebo-
controlled study to examine the safety and efficacy of psilocy-
bin in the treatment of psychological distress associated with
the existential crisis of terminal disease. Participants were re-
cruited through Internet postings, flyer distribution, presen-
tations at local hospitals and wellness centers, oncologist re-
ferrals, and study registration on clinicaltrials.gov and by
contacting local patient support agencies and health care pro-
viders. Medical and psychiatric screening including brain mag-
netic resonance imaging, communication with treating oncolo-
gists, formal psychiatric diagnostic interviews, and informed
consent were required for enrollment into the study. Subjects
were not paid for their participation. The institutional review
board of the Los Angeles Biomedical Research Institute, Harbor-
UCLA Medical Center, Torrance, California, approved the pro-
tocol and monitored the study.

Of the 12 subjects, 11 were women. Subjects’ ages ranged from
36 to 58 years. Primary cancers included breast cancer in 4 sub-
jects, colon cancer in 3, ovarian cancer in 2, peritoneal cancer
in 1, salivary gland cancer in 1, and multiple myeloma in 1. All

subjects were in advanced stages of their illness. The duration
of their primary cancers ranged from 2 months to 18 years. Eight
subjects completed the 6-month follow-up assessment, 11 com-
pleted at least the first 4 months of assessment, and all 12 com-
pleted at least the first 3 months of follow-up. Two subjects died
of their cancer during the follow-up period, and 2 others be-
came too ill to continue participating. The study was conducted
from June 2004 to May 2008. By the time of submission of this
report in 2010, 10 of the 12 subjects had died.

Exclusion criteria included central nervous system involve-
ment of the cancer, severe cardiovascular illness, untreated hy-
pertension, abnormal hepatic or renal function, diabetes, life-
time history of schizophrenia, bipolar disease, other psychotic
illness, and anxiety or affective disorders within 1 year prior
to the onset of cancer. Medication contraindications included
active cancer chemotherapy, antiseizure medications, insulin
and oral hypoglycemics, and psychotropic medications in the
previous 2 weeks. Subjects also were asked to refrain from tak-
ing any medications the day of and the day after the experi-
mental treatment sessions, except for prescription or over-the-
counter nonnarcotic pain medications at any time and narcotic
pain medications up to 8 hours before and 6 hours after ad-
ministration of the experimental medicine.

Four subjects had no prior hallucinogen experience. Of the
remaining 8, 4 had hallucinogen experience more than 30 years
ago. Two had their last experience more than 5 years ago, and
the other 2 had taken a hallucinogen within the year prior to
their participation in the study. Hallucinogens taken included
LSD (7 subjects), hallucinogenic mushrooms (5 subjects), peyote
(2 subjects), and ayahuasca (2 subjects).

Subjects met with study staff to review the purpose and
intention of participation in the study, the treatment goals,
the structure of the experimental treatment sessions, and criti-
cal issues to be examined during the course of the treatments.
Subjects were informed of the range of emotional reaction
that might be experienced while under the influence of psilo-
cybin, including challenging psychological issues that might
arise, and were informed that the purpose of the investigation
was to determine whether psilocybin could ameliorate the
anxiety associated with their advanced-stage cancer. Addi-
tional goals of these meetings included establishing a comfort-
able level of rapport and trust between the patient and
research personnel, reviewing significant life issues in the
patient’s history, and the nature and status of present relation-
ships and concerns.

All experimental sessions took place in a hospital clinical
research unit in a room decorated with fabric wall hangings and
fresh flowers to provide a pleasing and comfortable environ-
ment. Subjects were admitted on the afternoon of the day prior
to treatment. A Holter cardiac monitor was attached for 24 hours
beginning at admission. Following medical and nursing evalu-
ations, the treatment team met with the subject to review the
procedure for the treatment session (described later), confirm
the subject’s personal intentions, and answer any additional ques-
tions. Subjects spent the night in the room on the research unit
and were provided dinner and a light breakfast before 06:30
hours. On the morning of treatment, the therapeutic team met
with the subject to administer presession instruments, attend
to patient comfort, and review treatment procedures for the ses-
sion one final time.

Each subject acted as his or her own control and was pro-
vided 2 experimental treatment sessions spaced several weeks
apart. They were informed that they would receive active psi-
locybin (0.2 mg/kg) on one occasion and the placebo, niacin
(250 mg), on the other occasion. Psilocybin and placebo were
administered in clear 00 capsules with corn starch and swal-
lowed with 100 mL of water. A niacin placebo was chosen be-
cause it often induces a mild physiological reaction (eg, flush-
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ing) without altering the psychological state. The order in which
subjects received the 2 different treatments was randomized and
known only by the research pharmacist. Treatment team per-
sonnel remained at the bedside with the subject for the entire
6-hour session.

Psilocybin or placebo was administered at 10:00 hours. The
subject was encouraged to lie in bed wearing eye shades during
the first few hours as well as to put on headphones to listen to
preselected music. Subjects were allowed to remain undisturbed
until each hour point, when treatment staff checked to inquire
how they were doing. Contact was generally brief; subjects had
been advised that there would be ample opportunity after the ses-
sion and in subsequent days, weeks, and months to discuss the
content of the experience. During hourly check-ins, heart rate (HR)
and blood pressure (BP) measurements also were taken. Non-
caffeinated clear liquids or juices were permitted.

At the conclusion of the 6-hour session, subjects discussed
the subjective aesthetic, cognitive, affective, and psychospiri-
tual experiences they had during the session and completed rat-
ing instruments. Various self-report inventories and question-
naires were administered from 2 weeks prior to the first treatment
session to up to 6 months after the second. Treatment team per-
sonnel maintained contact with subjects for the entire 6-month
follow-up period, including regularly scheduled monthly tele-
phone calls to update data on adverse events, concomitant medi-
cations, and evolving medical and psychological status.

ASSESSMENT MEASURES

Subjects’ BP and HR were measured 30 minutes before drug
ingestion, immediately before drug administration, and at hourly
intervals for the next 6 hours. Temperature was measured just
prior to drug administration and 6 hours later at the conclu-
sion of the session.

The following psychological measures were administered
the day before each of the experimental sessions: the Beck De-
pression Inventory (BDI), Profile of Mood States (POMS), and
State-Trait Anxiety Inventory (STAI). The POMS, STAI, 5-Di-
mension Altered States of Consciousness profile (5D-ASC), and
Brief Psychiatric Rating Scale were administered at the conclu-
sion of the experimental sessions. The day after the session, the
BDI, POMS, and STAI were readministered. Finally, the BDI,
POMS, and STAI were administered again 2 weeks after each
session and at monthly intervals for 6 months after the final
session.

INSTRUMENTS

Beck Depression Inventory

The BDI consists of a series of questions developed to measure
the intensity, severity, and depth of depression.29

Profile of Mood States

The POMS describes feelings individuals have, with the sub-
ject indicating his or her mood during the past week, includ-
ing the present day. The POMS Brief, used for this study, is a
shorter version of the original POMS Standard.30 Subjects were
instructed to fill out the POMS and BDI in reference to their
feelings during the past week.

State-Trait Anxiety Inventory

The STAI Form Y is a widely used self-report instrument for
assessing anxiety in adults. It includes separate measures of

state and trait anxiety.31 The STAI evaluates the essential
qualities of feelings of apprehension, tension, nervousness,
and worry. The STAI differentiates between the temporary
condition of state anxiety and the more general and long-
standing quality of trait anxiety. The STAI state anxiety sub-
scale asks for feelings at the moment of filling out the ques-
tionnaire, and the STAI trait anxiety subscale asks subjects
to indicate how they generally view themselves.

Brief Psychiatric Rating Scale

The Brief Psychiatric Rating Scale provides clinician assess-
ment of the level of symptoms such as hostility, suspicious-
ness, hallucination, and grandiosity.32

5-Dimension Altered States
of Consciousness Profile

The 5D-ASC rating scale measures alterations in mood, per-
ception, experience of self in relation to environment, and
thought disorder.33 The ASC items are grouped into 5 sub-
scales comprising several items, including the following:
(1) oceanic boundlessness, measuring derealization and
depersonalization accompanied by changes in affect ranging
from elevated mood to euphoria; (2) anxious ego dissolution,
measuring ego disintegration associated with loss of self-
control, thought disorder, arousal, and anxiety; (3) visionary
restructuralization, including hallucinations, pseudohalluci-
nations, synesthesia, changed meaning of perceptions, and
facilitated recollection and imagination; (4) auditory alter-
ations, with acoustic alterations and alterations of auditory
experiences; and (5) reduction of vigilance, associated with
drowsiness, reduced alertness, and related impairment of
cognition. Subjects filled out the 5D-ASC at the conclusion
of the session.

DATA ANALYSIS

Raw BDI, POMS, and STAI data were analyzed using 2-way
analysis of variance (ANOVA) with drug as the within-
subject factor and day as a repeated measure. When the
2-way ANOVA detected significant main effects of drug or
interactions between day and drug, post hoc pairwise com-
parisons were performed by 1-way ANOVA for each day.
The 5D-ASC data were analyzed using 1-way ANOVA with
drug as a within-subject factor. Item clusters comprising the
oceanic boundlessness, anxious ego dissolution, and vision-
ary restructuralization dimensions also were analyzed using
1-way ANOVA.34 The Brief Psychiatric Rating Scale data
were analyzed using 1-way ANOVA with drug as a within-
subject factor. The HR and BP data were analyzed using
2-way ANOVA with drug as a within-subject factor and time
as a repeated measure. When the 2-way ANOVA detected
significant main effects of drug or interactions between time
and drug, pairwise post hoc comparisons were performed by
1-way ANOVA at each time. For the measures listed earlier,
significance was demonstrated by surpassing an � level of
.05. Paired t tests were used to assess whether niacin placebo
and psilocybin produced effects on HR and BP compared
with the predrug time, and significance was demonstrated
for these multiple comparisons by surpassing an � level of
.025. For the BDI, POMS, and STAI, data from each of the 6
follow-up times were compared with the baseline value
obtained on the day before the first treatment session, using
t tests. For the follow-up data, significance was demon-
strated by surpassing an � level of .05.
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RESULTS

CARDIOVASCULAR FUNCTION

The administration of psilocybin at a dose of 0.2 mg/kg
induced a mild but statistically significant elevation of
HR (psilocybin�time interaction: F7,70=2.40, P=.03), sys-
tolic BP (F1,11 = 25.39, P � .001), and diastolic BP
(F1,11=5.94, P=.03) when compared with niacin pla-
cebo. Elevation of HR peaked 2 hours after psilocybin

administration, with a mean (SEM) peak effect of 81.5
(5.8) beats/min, which was statistically significant
(F1,11=11.31, P� .007) compared with 70.4 (4.3) beats/
min during placebo sessions (Figure 1A).

Blood pressure also peaked at the 2-hour point, with
mean (SEM) peak systolic BP during psilocybin ses-
sions measuring 138.9 (6.4) mm Hg (compared with 117.0
[4.3] mm Hg during niacin placebo sessions) (Figure 1B)
and mean (SEM) peak diastolic BP of 75.9 (3.4) mm Hg
during psilocybin sessions (compared with 69.6 [2.7]
mm Hg during niacin placebo sessions) (Figure 1C).
Holter monitor recordings during the psilocybin ses-
sions showed no sustained tachyarrhythmias or heart
block and were consistent with findings during active pla-
cebo sessions. Compared with the predrug time, niacin
modestly depressed diastolic BP 1 hour after adminis-
tration (Figure 1C) with a rebound over the next hour
but had no effect at other times.

PSYCHOLOGICAL MEASURES

The 5D-ASC demonstrated marked subjective differ-
ences between the psilocybin and placebo experiences.
Psilocybin particularly affected the oceanic boundless-
ness (F1,11=33.12, P� .001) and visionary restructural-
ization (F1,11=18.95, P=.001) dimensions (Figure 2A).
Psilocybin had smaller but significant effects on anx-
ious ego dissolution (F1,11=4.91, P=.049) and auditory
alterations (F1,11=5.93, P=.03). The item clusters with
marked differences between the subjective states pro-
duced by psilocybin and niacin included a significant in-
crease (P� .05) in psilocybin-invoked states of positive
derealization, positive depersonalization, altered sense
of time, positive mood, manialike experiences, elemen-
tary hallucinations, visual pseudohallucinations, synes-
thesia, changed meaning of percepts, facilitated recol-
lection, and facilitated imagination. Subscales with no
appreciable differences between intrasubjective states in-
duced by the 2 treatments included anxious derealiza-
tion, thought disorder, delusion, fear of loss of thought
control, and fear of loss of body control (Figure 2B).

For the BDI, there was an overall interaction of psi-
locybin and day that approached but did not attain sta-
tistical significance (F1,11=3.75, P=.08). There was no ap-
preciable change from 1 day prior to placebo
administration to 2 weeks after experimental treatment,
whereas a trend was observed after psilocybin adminis-
tration, from a mean (SEM) score of 16.1 (3.6) one day
before treatment to 10.0 (2.7) two weeks after treat-
ment (Figure 3A). As shown in Figure 3B, BDI scores
dropped by almost 30% from the first session to 1 month
after the second treatment session (t11=−2.17, P=.05), a
difference that was sustained and became significant at
the 6-month follow-up point (t7=2.71, P=.03).

The POMS similarly revealed a trend for reduced ad-
verse mood tone from 1 day before treatment with psi-
locybin to 2 weeks later, a difference that was not seen
after placebo (drug�time interaction: F3,33=2.71, P=.06)
(Figure 4A). Paired post hoc tests revealed that mean
(SEM) POMS scores were elevated (F1,11=7.48, P=.02) 1
day before psilocybin treatment (11.3 [3.1]) compared
with 1 day before placebo (4.5 [2.0]) and demonstrated
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that this difference disappeared 6 hours after psilocybin
administration. Improvement of mood, indicated by re-
duced POMS scores, was observed in 11 subjects after
administrationofpsilocybin.TheelevationofPOMSscores
1 day before psilocybin treatment occurred regardless of
whether the subjects were treated with placebo or psi-
locybin first (ie, there was no interaction between treat-
ment order and drug). As shown in Figure 4B, POMS
scores were not altered during the 6 months of fol-
low-up compared with the day before the first treatment
session.

The STAI revealed no significant changes from 1 day
before to 2 weeks after treatment, although a substan-
tial but nonsignificant decrease was evident for the state
anxiety subscale 6 hours after psilocybin administra-
tion, which was not observed after placebo (Figure 5A
and C). Although minimal change was observed in the
STAI state anxiety score for follow-up data, a sustained
decrease in STAI trait anxiety was observed for the en-
tire 6-month follow-up, reaching significance at the
1-month (t11=4.36, P= .001) and 3-month (t10=2.55,
P = .03) points after the second treatment session
(Figure 5B and D).

The Brief Psychiatric Rating Scale at the end of the ex-
perimental session revealed no appreciable difference be-
tween psilocybin and placebo administration.

COMMENT

The initial goals of this research project were to estab-
lish feasibility and safety for a hallucinogen treatment
model in patients with advanced-stage cancer and anxi-
ety. Following discussion with federal and state regula-
tory agencies as well as hospital institutional review board
and research committees, a modest 0.2-mg/kg psilocy-
bin dose was chosen. Although not comparable to higher
doses of hallucinogens administered in the past to se-
verely ill patients, the dose used here was still believed
capable of inducing an alteration of consciousness with
potential therapeutic benefit while optimizing patient
safety. Determining safe parameters with this novel treat-
ment paradigm is critical to establishing a strong foun-
dation for this field of study that would allow for future
investigations.

Consistent with previous research, we found no unto-
ward cardiovascular sequelae in our subject popula-
tion.19 Minor HR and BP elevations after psilocybin ad-
ministration were evidence only of a mild sympathomimetic
effect. Holter monitoring did not identify increased car-
diac arrhythmias in comparison with niacin placebo, even
in subjects who presented with some baseline cardiac ar-
rhythmia. Niacin may acutely lower BP through vasodi-
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lation35 but had minimal effects on BP and HR in our sub-
jects, except for a reduction in diastolic BP that was noted
1 hour after administration of niacin. This transient effect
may have contributed to our detection of a significant psi-
locybin effect at that time but cannot explain the signifi-
cant effects of psilocybin over the subsequent intervals be-
cause the initial niacin-induced reduction of diastolic BP
did not persist. We also observed no adverse psychologi-
cal effects from the treatment. All subjects tolerated the
treatment sessions well, with no indication of severe anxi-
ety or a “bad trip.” The fact that psilocybin produced only
modest effects on the anxious ego dissolution scale of the
5D-ASC confirmed this conclusion.

When hallucinogens were administered to patients
with terminal cancer in the 1960s and early 1970s, the
occurrence of a profound psychospiritual experience was
correlated with therapeutic outcome.10,12 Such transcen-
dent states of consciousness are usually associated with
higher doses of hallucinogens, so our expectation of dem-
onstrating efficacy was limited.21 Common themes re-
ported by subjects included examining how their illness
had impacted their lives, relationships with family and
close friends, and sense of ontological security. In addi-
tion, subjects reported powerful empathic cathexis to close
friends and family members and examined how they
wished to address their limited life expectancy. In monthly
follow-up discussions, subjects reflected on insights and
new perspectives gained during their psilocybin treat-
ment. However, the frequency of these reports was not
quantified.

Although past researchers reported more pro-
nounced therapeutic effects with a higher-dose model,
even the lower dose of psilocybin used in the current study
gave some indication of therapeutic benefit in quantita-
tive psychological evaluations. In particular, we found
that the STAI trait anxiety subscale demonstrated a sus-
tained reduction in anxiety that reached significance at
the 1- and 3-month points after treatment. This reduc-
tion might reflect a reduced level of stress and anxiety
over time. Although the state anxiety on the STAI showed
a modest elevation at 6 months, the change was not sta-
tistically significant and might have resulted from the de-
teriorating medical status of most subjects over time.

Mood also improved for 2 weeks after treatment with
psilocybin, with sustained improvement on the BDI reach-
ing significance at the 6-month follow-up point. The
POMS scores also reflected improved mood 2 weeks af-
ter receiving psilocybin. Although not statistically sig-
nificant, there was a trend toward positive outcome. With
a larger cohort of subjects and use of a higher dose of
psilocybin, it seems possible that significant results would
be obtained on these measures.

Compared with placebo sessions, POMS scores were
elevated in subjects immediately prior to psilocybin ad-
ministration. The reasons for this difference in POMS scores
1 day before administration are not entirely clear. Subject
expectations were unlikely to have played a role in the el-
evation of the POMS scores on the day before treatment
because the elevation occurred regardless of treatment or-
der. The most likely explanation for the elevation of POMS
scores prior to treatment with psilocybin may be that sub-
ject randomization was not complete with regard to this

instrument. Nonetheless, POMS scores declined after ad-
ministration of psilocybin in 11 of 12 subjects, suggest-
ing that psilocybin produces mood-elevating effects that
persist after the acute effects of the drug.

Another focus of the study was the effect of a 0.2-
mg/kg psilocybin dose on somatic symptoms, particu-
larly pain perception. In contrast to previous investiga-
tions, we did not find robust reductions in pain perception
or lessened need for narcotic pain medication. In the 2
weeks following experimental treatment sessions, sev-
eral subjects reported lessened pain, whereas others did
not. There was no apparent difference between subjects
treated with psilocybin and those treated with placebo
(data not shown). Although this modest dose of psilo-
cybin was not observed to impact pain, given the im-
pressive reports of earlier researchers,6 this measure would
certainly be indicated for study with higher doses.

Although we used a within-subject, double-blind, pla-
cebo-controlled design, the drug order was almost al-
ways apparent to subjects and investigators whether the
treatment was psilocybin or placebo. In fact, one con-
sistent subject critique of the study was that the placebo
sessions were perceived as far less worthwhile than those
with psilocybin. Many of the subjects suggested that fu-
ture protocols provide the opportunity for a second psi-
locybin session several weeks after the first. The general
consensus among subjects was that a follow-up experi-
ence with psilocybin would reinforce and extend the per-
ceived therapeutic effects of the initial session.

Future studies also will need to address the issue of
controlling for a placebo effect that might otherwise be
attributed to the active treatment. Given the subjects’ grave
prognosis and limited life expectancy, we decided to pro-
vide all subjects with an opportunity to experience the
experimental medicine and to serve as their own con-
trol. Although we believed that to be the ethical course
to take, given the life circumstances subjects were en-
countering, the protocol design contains some inherent
limitations. A better experimental design might incor-
porate an independent control group, receiving only either
placebo treatment or a conventional psychopharmaco-
logical intervention. Although there is no question that
the extensive attention paid to the subjects influenced
outcomes, the unique qualities of the psilocybin expe-
rience in facilitating strong therapeutic bonds and ame-
liorating underlying psychological demoralization are im-
portant factors worthy of further exploration.

Another limitation of this study was variability in the
extent of contact with subjects after treatment. A mini-
mum contact of 1 hour monthly was established, but vari-
ability in additional ad hoc communication depended on
the needs and wishes of the subjects, some of whom were
near death compared with others who were more functional.

Despite the limitations, this study demonstrates that the
careful and controlled use of psilocybin may provide an
alternative model for the treatment of conditions that are
often minimally responsive to conventional therapies, in-
cluding the profound existential anxiety and despair that
often accompany advanced-stage cancers. A recent re-
view from the psilocybin research group at Johns Hop-
kins University describes the critical components neces-
sary for ensuring subject safety in hallucinogen research.36
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Taking into account these essential provisions for opti-
mizing safety as well as adhering to strict ethical stan-
dards of conduct for treatment facilitators, the results pro-
vided herein indicate the safety and promise of continued
investigations into the range of medical effects of hallu-
cinogenic compounds such as psilocybin.
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Introduction
Cancer patients often develop a chronic, clinically significant syn-
drome of psychosocial distress having depressed mood, anxiety, 
and reduced quality of life as core features, with up to 40% of 
cancer patients meeting criteria for a mood disorder (Holland 
et al., 2013; Mitchell et al., 2011). In cancer patients, depression 
and anxiety have been associated with decreased treatment adher-
ence (Arrieta et al., 2013; Colleoni et al., 2000), prolonged hospi-
talization (Prieto et al., 2002), decreased quality of life (Arrieta 
et  al., 2013; Skarstein et  al., 2000), and increased suicidality 
(Shim and Park, 2012). Depression is an independent risk factor 
of early death in cancer patients (Arrieta et al., 2013; Pinquart and 
Duberstein, 2010). Antidepressants and, less frequently, benzodi-
azepines are used to treat depressed mood and anxiety in cancer 
patients, although evidence suggesting efficacy is limited and 
conflicting, and benzodiazepines are generally only recommended 
for short-term use because of side effects and withdrawal (Grassi 
et al., 2014; Ostuzzi et al., 2015; Walker et al., 2014). Although 
psychological approaches have shown only small to medium 
effects in treating emotional distress and quality of life, with low 
quality of reporting in many trials (Faller et al., 2013), there are 
several promising interventions utilizing existential orientations 
to psychotherapy (Breitbart et al., 2015; Spiegel, 2015).

The classic hallucinogens, which include psilocybin (psilocin) 
and (+)-lysergic acid diethylamide (LSD), are a structurally 
diverse group of compounds that are 5-HT2A receptor agonists and 
produce a unique profile of changes in thoughts, perceptions, and 
emotions (Halberstadt, 2015; Nichols, 2016). Several unblinded 
studies in the 1960s and 70s suggested that such compounds 
might be effective in treating psychological distress in cancer 
patients (Grof et  al., 1973; Kast, 1967; Richards et  al., 1977); 
however, these studies did not include the comparison conditions 
that would be expected of modern psychopharmacology trials.
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Subsequently, human research with these compounds was 
halted for almost three decades because of safety and other con-
cerns raised in response to widespread non-medical use in the 
1960s. Recent resumption of clinical research with these com-
pounds has established conditions for safe administration 
(Johnson et al., 2008; Studerus et al., 2011).

Two recent double-blind, placebo-controlled studies with 
the classic hallucinogens psilocybin (Grob et  al., 2011) and 
LSD (Gasser et al., 2014) examined effects in 12 patients with 
life-threatening illness, including cancer. Both studies showed 
promising trends toward decreased psychological distress. Of 
most relevance to the present study with psilocybin, Grob and 
colleagues showed that a low-moderate dose of psilocybin (14 
mg/70 kg) decreased a measure of trait anxiety at 1 and 3 
months and depressed mood at 6-month follow-up. Also rele-
vant, a recent open-label pilot study in 12 patients with treat-
ment-resistant depression showed marked reductions in 
depressive symptoms 1 week and 3 months after administration 
of 10 and 25 mg of psilocybin in two sessions separated by 7 
days (Carhart-Harris et al., 2016).

The present study provides the most rigorous evaluation to 
date of the efficacy of a classic hallucinogen for treatment of 
depressed mood and anxiety in psychologically distressed cancer 
patients. The study evaluated a range of clinically relevant meas-
ures using a double-blind cross-over design to compare a very 
low psilocybin dose (intended as a placebo) to a moderately high 
psilocybin dose in 51 patients under conditions that minimized 
expectancy effects.

Methods

Study participants

Participants with a potentially life-threatening cancer diagnosis 
and a DSM-IV diagnosis that included anxiety and/or mood symp-
toms were recruited through flyers, internet, and physician referral. 
Of 566 individuals who were screened by telephone, 56 were ran-
domized. Figure 1 shows a CONSORT flow diagram. Table 1 
shows demographics for the 51 participants who completed at least 
one session. The two randomized groups did not significantly dif-
fer demographically. All 51 participants had a potentially life-
threatening cancer diagnosis, with 65% having recurrent or 
metastatic disease. Types of cancer included breast (13 partici-
pants), upper aerodigestive (7), gastrointestinal (4), genitourinary 
(18), hematologic malignancies (8), other (1). All had a DSM-IV 
diagnosis: chronic adjustment disorder with anxiety (11 partici-
pants), chronic adjustment disorder with mixed anxiety and 
depressed mood (11), dysthymic disorder (5), generalized anxiety 
disorder (GAD) (5), major depressive disorder (MDD) (14), or a 
dual diagnosis of GAD and MDD (4), or GAD and dysthymic dis-
order (1). Detailed inclusion/exclusion criteria are in the online 
Supplementary material. The Johns Hopkins IRB approved the 
study. Written informed consent was obtained from participants.

Study design and overview

A two-session, double-blind cross-over design compared the 
effects of a low versus high psilocybin dose on measures of 
depressed mood, anxiety, and quality of life, as well as meas-
ures of short-term and enduring changes in attitudes and 
behavior. Participants were randomly assigned to one of two 

groups. The Low-Dose-1st Group received the low dose of 
psilocybin on the first session and the high dose on the second 
session, whereas the High-Dose-1st Group received the high 
dose on the first session and the low dose on the second ses-
sion. The duration of each participant’s participation was 
approximately 9 months (mean 275 days). Psilocybin session 1 
occurred, on average, approximately 1 month after study 
enrollment (mean 28 days), with session 2 occurring approxi-
mately 5 weeks later (mean 38 days). Data assessments 
occurred: (1) immediately after study enrollment (Baseline 
assessment); (2) on both session days (during and at the end of 
the session); (3) approximately 5 weeks (mean 37 days) after 
each session (Post-session 1 and Post-session 2 assessments); 
(4) approximately 6 months (mean 211 days) after Session 2 
(6-month follow-up).

Interventions

Meetings with session monitors.  After study enrollment and 
assessment of baseline measures, and before the first psilocybin 
session, each participant met with the two session monitors 
(staff who would be present during session days) on two or more 
occasions (mean of 3.0 occasions for a mean total of 7.9 hours). 
The day after each psilocybin session participants met with the 
session monitors (mean 1.2 hours). Participants met with moni-
tors on two or more occasions between the first and second psi-
locybin session (mean of 2.7 occasions for a mean total of 3.4 
hours) and on two or more occasions between the second session 
and 6-month follow-up (mean of 2.5 occasions for a mean total 
of 2.4 hours). Preparation meetings, the first meeting following 
each session, and the last meeting before the second session 
were always in person. For the 37 participants (73%) who did 
not reside within commuting distance of the research facility, 
49% of the Post-session 1 meetings with monitors occurred via 
telephone or video calls.

A description of session monitor roles and the content and 
rationale for meetings between participants and monitors is pro-
vided elsewhere (Johnson et al., 2008). Briefly, preparation meet-
ings before the first session, which included discussion of 
meaningful aspects of the participant’s life, served to establish 
rapport and prepare the participant for the psilocybin sessions. 
During sessions, monitors were nondirective and supportive, and 
they encouraged participants to “trust, let go and be open” to the 
experience. Meetings after sessions generally focused on novel 
thoughts and feelings that arose during sessions. Session moni-
tors were study staff originally trained by William Richards PhD, 
a clinical psychologist with extensive experience conducting 
studies with classic hallucinogens. Monitor education varied 
from college graduate to PhD. Formal clinical training varied 
from none to clinical psychologist. Monitors were selected as 
having significant human relations skills and self-described 
experience with altered states of consciousness induced by means 
such as meditation, yogic breathing, or relaxation techniques.

Psilocybin sessions.  Drug sessions were conducted in an aes-
thetic living-room-like environment with two monitors present. 
Participants were instructed to consume a low-fat breakfast 
before coming to the research unit. A urine sample was taken to 
verify abstinence from common drugs of abuse (cocaine, ben-
zodiazepines, and opioids including methadone). Participants 
who reported use of cannabis or dronabinol were instructed not 
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to use for at least 24 h before sessions. Psilocybin doses were 
administered in identically appearing opaque, size 0 gelatin 
capsules, with lactose as the inactive capsule filler. For most of 
the time during the session, participants were encouraged to lie 
down on the couch, use an eye mask to block external visual 
distraction, and use headphones through which a music pro-
gram was played. The same music program was played for all 
participants in both sessions. Participants were encouraged to 
focus their attention on their inner experiences throughout the 
session. Thus, there was no explicit instruction for participants 
to focus on their attitudes, ideas, or emotions related to their 
cancer. A more detailed description of the study room and 

procedures followed on session days is provided elsewhere 
(Griffiths et al., 2006; Johnson et al., 2008).

Instructions to participants and monitors to facilitate dose 
condition blinding and minimize expectancy effects.  Expec-
tancies, on part of both participants and monitors, are believed to 
play a large role in the qualitative effects of psilocybin-like drugs 
(Griffiths et al., 2006; Metzner et al., 1965). Although double-
blind methods are usually used to protect against such effects, 
expectancy is likely to be significantly operative in a standard 
drug versus placebo design when the drug being evaluated pro-
duces highly discriminable effects and participants and staff 

Signed consent and assessed for eligibility (n=83)

Excluded  (n=27)
Not meeting inclusion criteria (n=21)
Declined to participate (n=6)

Data obtained at 6 month follow-up (n=22)
6 month follow-up data not obtained (n=1, 

disease progression; n=1, failure to return 
calls, likely due to disease progression)

Data obtained for 2nd session (n=24)
Data not obtained for 2nd session (disease 

progression, n=1)

Allocated to low dose psilocybin on 1st session  
(n=27)

Data obtained for 1st session (n=25)
Data not obtained for 1st session (n=1, 

anxiety; n=1, disease progression)

Data obtained for 2nd session (n=25)
Data not obtained for 2nd session (disease 

progression, n=1)

Allocated to high dose psilocybin on 1st 
session (n=29)

Data obtained for 1st session (n=26)
Data not obtained for 1st session (n=1, 

anxiety, n=1, vomited shortly after capsule 
administration; n=1, family reason)

Randomized (n=56)

Assessed on telephone for eligibility (n=566)

Data obtained at 6 month follow-up (n=24)
6 month follow-up data not obtained (n=1, 

disease progression)

Excluded  (n=483)
Not meeting inclusion/exclusion

criteria (n=411)
Declined to participate (n=72)

Figure 1.  Flow diagram showing participation across the study.
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know the specific drug conditions to be tested. For these reasons, 
in the present study a low dose of psilocybin was compared with 
a high dose of psilocybin, and participants and monitors were 
given instructions that obscured the actual dose conditions to be 
tested. Specifically, they were told that psilocybin would be 
administered in both sessions, the psilocybin doses administered 
in the two sessions might range anywhere from very low to high, 
the doses in the two sessions might or might not be the same, 
sensitivity to psilocybin dose varies widely across individuals, 
and that at least one dose would be moderate to high. Participants 
and monitors were further strongly encouraged to try to attain 
maximal therapeutic and personal benefit from each session.

Dose conditions.  The study compared a high psilocybin dose 
(22 or 30 mg/70 kg) with a low dose (1 or 3 mg/70 kg) adminis-
tered in identically appearing capsules. When this study was 
designed, we had little past experience with a range of psilocybin 
doses. We decreased the high dose from 30 to 22 mg/70 kg after 
two of the first three participants who received a high dose of  
30 mg/70 kg were discontinued from the study (one from  
vomiting shortly after capsule administration and one for 

personal reasons). Related to this decision, preliminary data from 
a dose-effect study in healthy participants suggested that rates of 
psychologically challenging experiences were substantially 
greater at 30 than at 20 mg/70 kg (Griffiths et al., 2011). The low 
dose of psilocybin was decreased from 3 to 1 mg/70 kg after 12 
participants because data from the same dose-effect study showed 
significant psilocybin effects at 5 mg/70 kg, which raised con-
cern that 3 mg/70 kg might not serve as an inactive placebo.

Outcome measures

Cardiovascular measures and monitor ratings assessed 
throughout the session.  Ten minutes before and 30, 60, 90, 
120, 180, 240, 300, and 360 min after capsule administration, 
blood pressure, heart rate, and monitor ratings were obtained as 
described previously (Griffiths et  al., 2006). The two session 
monitors completed the Monitor Rating Questionnaire, which 
involved rating or scoring several dimensions of the participant’s 
behavior or mood. The dimensions, which are expressed as peak 
scores in Table 2, were rated on a 5-point scale from 0 to 4. Data 
were the mean of the two monitor ratings at each time-point.

Table 1.  Participant demographics for all participants and for both of the dose sequence groups separately+.

Measure Low-Dose-1st  
(High-Dose-2nd) (n=25)

High-Dose-1st  
(Low-Dose-2nd) (n=26)

All Participants  
(n=51)

Gender (% female) 48% 50% 49%
Age in years (mean, SEM) 56.1 (2.3) 56.5 (1.8) 56.3 (1.4)
Race/Ethnicity  
  White 92% 96% 94%
  Black/African American 4% 4% 4%
  Asian 4% 0% 2%
Education  
  High school 4% 0% 2%
  College 32% 58% 45%
  Post-graduate 64% 42% 53%
Relationship status (married or living with partner) 72% 65% 69%
Lifetime use of hallucinogens  
  Percent reporting any past use 56% 36% 45%
  Years since last use (mean, SEM) 30.9 (3.2) 30.0 (4.5) 30.6 (2.6)
Recent use of cannabis or dronabiol  
  Percent reporting recent use 52% 42% 47%
  Users use per month (mean, SEM)   4.7 (1.6)   7.0 (2.1)   5.8 (1.3)
Cancer prognosis at time of enrollment  
  Possibility of recurrence 32% 38% 35%
  Recurrent/metastatic (>2yr anticipated survival) 32% 42% 37%
  Recurrent/metastatic (<2yr anticipated survival) 36% 19% 27%
Psychiatric symptomsa  
  Depressed mood 72% 65% 69%
  Anxiety 68% 58% 63%
Prior use of medication for anxiety or depressionb 52% 50% 51%

+There were no significant differences between the two dose sequence groups on any demographic variable (t-tests and chi-square tests with continuous and categorical 
variables, respectively).
a�Psychiatric symptom classification was based on SCID (DSM-IV) diagnoses. All had a DSM-IV diagnosis: chronic adjustment disorder with anxiety (11 participants), 
chronic adjustment disorder with mixed anxiety and depressed mood (11), dysthymic disorder (5), generalized anxiety disorder (GAD) (5), major depressive disorder 
(MDD) (14), or a duel diagnosis of GAD and MDD (4), or GAD and dysthymic disorder (1). Depressed mood was defined as meeting criteria for MDD, dysthymic disorder, or 
adjustment disorder with anxiety and depressed mood, chronic. Anxiety was defined as meeting criteria for GAD, adjustment disorder with anxiety, chronic, or adjustment 
disorder with anxiety and depressed mood, chronic.

b�Data in this row refer to percentage of participants who had received antidepressant or anxiolytic medication after the cancer diagnosis but had terminated the medication 
sometime before study enrollment because they had found it to be unsatisfactory.
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Subjective drug effect measures assessed 7 h after psilocy-
bin administration.  When psilocybin effects had subsided, 
participants completed four questionnaires: Hallucinogen Rating 
Scale (HRS) (Strassman et  al., 1994); 5-Dimension Altered 
States of Consciousness (5D-ASC) (Dittrich, 1998); Mysticism 
Scale (Experience-specific 9-point scale) (Hood et  al., 2001, 
2009); and the States of Consciousness Questionnaire (SOCQ) 
(Griffiths et al., 2006). Thirty items on the SOCQ comprise the 
Mystical Experience Questionnaire (MEQ30), which was shown 
sensitive to mystical-type subjective effects of psilocybin in lab-
oratory studies as well as survey studies of recreational use of 
psilocybin mushrooms (Barrett et  al., 2015; MacLean et  al., 
2012). Four factor scores (Mystical, Positive mood, Transcen-
dence of time and space, and Ineffability) and a mean total score 
(the mean of all 30 items) were assessed.

Therapeutically relevant measures assessed at Baseline, 5 
weeks after each session, and 6-month follow-up.  Seven-
teen measures focused on mood states, attitudes, disposition, and 
behaviors thought to be therapeutically relevant in psychologi-
cally distressed cancer patients were assessed at four time-points 
over the study: immediately after study enrollment (Baseline 
assessment), about 5 weeks (mean 37 days) after each session 
(Post-session 1 and 2 assessments), and about 6 months (mean 
211 days) after session 2 (6-month follow-up).

The two primary therapeutic outcome measures were  
the widely used clinician-rated measures of depression, GRID-
HAM-D-17 (ISCDD, 2003) and anxiety, HAM-A assessed with 
the SIGH-A (Shear et al., 2001). For these clinician-rated meas-
ures, a clinically significant response was defined as ⩾50% 
decrease in measure relative to Baseline; symptom remission was 
defined as ⩾50% decrease in measure relative to Baseline and a 
score of ⩽7 on the GRID-HAMD or HAM-A (Gao et al., 2014; 
Matza et al., 2010).

Fifteen secondary measures focused on psychiatric symp-
toms, moods, and attitudes: BDI, self-rated depression meas-
ure (Beck and Steer, 1987); HADS, self-rated separate 
measures of depression and anxiety, and a total score (Zigmond 
and Snaith, 1983); STAI, self-rated measure of state and trait 
anxiety separately (Spielberger, 1983); POMS, Total Mood 
Disturbance Subscale, self-rated dysphoric mood measure 
(McNair et  al., 1992); BSI, self-rated psychiatric symptoms 
(Derogatis, 1992); MQOL, self-rated measure of overall qual-
ity of life (total score) and meaningful existence (existential 
subscale) during life-threatening illness (Cohen et al., 1995); 
LOT-R, self-rated optimism measure associated with illness 
(Scheier and Carver, 1985); LAP-R Death Acceptance, self-
rated scale assessing absence of anxiety about death (Reker, 
1992); Death Transcendence Scale, self-rated measure of posi-
tive attitudes about death (VandeCreek, 1999); Purpose in Life 
Test, self-rated measure of life meaningfulness (McIntosh, 
1999); and LAP-R Coherence, self-rated scale assessing logi-
cally integrated understanding of self, others, and life in gen-
eral (Reker, 1992).

Community observer-rated changes in participant behavior 
and attitudes assessed at Baseline, 5 weeks after Session 2, 
and 6-month follow-up.  Structured telephone interviews with 
community observers (e.g. family members, friends, or work col-
leagues) provided ratings of participant attitudes and behavior 
reflecting healthy psychosocial functioning (Griffiths et al., 2011). 
The interviewer provided no information to the rater about the 
participant or the nature of the research study. The structured 
interview (Community Observer Questionnaire) consisted of ask-
ing the rater to rate the participant’s behavior and attitudes using a 
10-point scale (from 1 = not at all, to 10 = extremely) on 13 items 
reflecting healthy psychosocial functioning: inner peace; patience; 
good-natured humor/playfulness; mental flexibility; optimism; 
anxiety (scored negatively); interpersonal perceptiveness and  
caring; negative expression of anger (scored negatively); com-
passion/social concern; expression of positive emotions (e.g. joy, 
love, appreciation); self-confidence; forgiveness of others; and 
forgiveness of self. On the first rating occasion, which occurred 
soon after acceptance into the study, raters were instructed to base 
their ratings on observations of and conversations with the partici-
pant over the past 3 months. On two subsequent assessments, rat-
ers were told their previous ratings and were instructed to rate the 
participant based on interactions over the last month (post-session 
2 assessment) or since beginning in the study (6-month follow-
up). Data from each interview with each rater were calculated as a 
total score. Changes in each participant’s behavior and attitudes 
after drug sessions were expressed as a mean change score (i.e. 
difference score) from the baseline rating across the raters. Of 438 
scheduled ratings by community observers, 25 (<6%) were missed 
due to failure to return calls or to the rater not having contact with 
the participant over the rating period.

Table 2.  Peak effects on cardiovascular measures and session monitor 
ratings of participant behavior and mood assessed throughout the 
session+

.

Measure Low dose High dose

Cardiovascular measures (peak effects) 
 � Systolic blood pressure  

(mm Hg)
142.20 (2.45) 155.26 (2.87)***

 � Diastolic blood pressure  
(mm Hg)

82.90 (1.35) 89.68 (1.21)***

 � Heart rate (beats per minute) 78.86 (2.17) 84.06 (2.36)***
Session monitor ratings (peak effects)a 
  Overall drug effect 1.37 (0.09) 2.90 (0.07)***
  Unresponsive to questions 0.13 (0.07) 0.70 (0.12)***
  Anxiety or fearfulness 0.50 (0.10) 0.93 (0.15)**
  Distance from ordinary reality 0.94 (0.12) 2.68 (0.10)***
 � Ideas of reference/paranoid 

thinking
0.05 (0.03) 0.14 (0.05)***

  Yawning 0.33 (0.11) 1.28 (0.26)***
  Tearing/crying 0.66 (0.14) 2.01 (0.25)***
  Nausea/vomiting 0.11 (0.04) 0.44 (0.10)**
  Visual effects with eyes open 0.32 (0.09) 1.83 (0.17)***
  Visual effects with eyes closed 0.93 (0.09) 1.75 (0.07)***
  Spontaneous motor activity 1.12 (0.15) 1.86 (0.30)*
  Restless/fidgety 0.83 (0.12) 1.28 (0.15)**
  Joy/intense happiness 0.69 (0.12) 1.90 (0.14)***
  Peace/harmony 1.08 (0.13) 2.01 (0.13)***
  Psychological discomfort 0.34 (0.08) 0.91 (0.15)***
  Physical discomfort 0.31 (0.08) 0.62 (0.11)**

+�Data are means (SEM) for peak effects during sessions after low dose (n=50) 
or high dose (n=50) psilocybin collapsed across the two dose sequence groups. 
Asterisks indicate significant differences from the low dose (*p<0.05, **p<0.01, 
***p<0.001).

a�Maximum possible scores for all monitor ratings were 4 except for visual effects 
with eyes closed which was 2.

Ex. A at 14



1186	 Journal of Psychopharmacology 30(12) 

Spirituality measures assessed at Baseline, 5 weeks after 
Session 2, and 6-month follow-up.  Three measures of spiritu-
ality were assessed at three time-points: Baseline, 5 weeks after 
session 2, and at the 6-month follow-up: FACIT-Sp, a self-rated 
measure of the spiritual dimension of quality of life in chronic 
illness (Peterman et  al., 2002) assessed on how the participant 
felt “on average”; Spiritual-Religious Outcome Scale, a three-
item measure used to assess spiritual and religious changes dur-
ing illness (Pargament et al., 2004); and Faith Maturity Scale, a 
12-item scale assessing the degree to which a person’s priorities 
and perspectives align with “mainline” Protestant traditions 
(Benson et al., 1993).

Persisting effects of the psilocybin session assessed 5 weeks 
after each session and 6-month follow-up.  The Persisting 
Effects Questionnaire assessed self-rated positive and negative 
changes in attitudes, moods, behavior, and spiritual experience 
attributed to the most recent psilocybin session (Griffiths et al., 
2006, 2011). At the 6-month follow-up, the questionnaire was 
completed on the basis of the high-dose session, which was iden-
tified as the session in which the participant experienced the most 
pronounced changes in their ordinary mental processes. Twelve 
subscales (described in Table 8) were scored.

The questionnaire included three final questions (see Griffiths 
et al. 2006 for more specific wording): (1) How personally mean-
ingful was the experience? (rated from 1 to 8, with 1 = no more 
than routine, everyday experiences; 7 = among the five most 
meaningful experiences of my life; and 8 = the single most mean-
ingful experience of my life). (2) Indicate the degree to which the 
experience was spiritually significant to you? (rated from 1 to 6, 
with 1 = not at all; 5 = among the five most spiritually significant 
experiences of my life; 6 = the single most spiritually significant 
experience of my life). (3) Do you believe that the experience and 
your contemplation of that experience have led to change in your 
current sense of personal well-being or life satisfaction? (rated 
from +3 = increased very much; +2 = increased moderately; 0 = 
no change; –3 = decreased very much).

Statistical analysis

Differences in demographic data between the two dose sequence 
groups were examined with t-tests and chi-square tests with con-
tinuous and categorical variables, respectively.

Data analyses were conducted to demonstrate the appropriate-
ness of combining data for the 1 and 3 mg/70 kg doses in the 
low-dose condition and for including data for the one participant 
who received 30 mg/70 kg. To determine if the two different 
psilocybin doses differed in the low-dose condition, t-tests were 
used to compare participants who received 3 mg/70 kg (n = 12) 
with those who received 1 mg/70 kg (n = 38) on participant rat-
ings of peak intensity of effect (HRS intensity item completed 7 
h after administration) and peak monitor ratings of overall drug 
effect across the session. Because neither of these were signifi-
cantly different, data from the 1 and 3 mg/70 kg doses were com-
bined in the low-dose condition for all analyses.

Of the 50 participants who completed the high-dose condi-
tion, one received 30 mg/70 kg and 49 received 22 mg/70 kg.  
To determine if inclusion of the data from the one participant 
who received 30 mg/70 kg affected conclusions about the most 

therapeutically relevant outcome measures, the analyses for the 
17 measures shown in Tables 4 and 5 were conducted with and 
without that participant. Because there were few differences in 
significance (72 of 75 tests remained the same), that participant’s 
data were included in all the analyses.

To examine acute drug effects from sessions, the drug dose 
conditions were collapsed across the two dose sequence groups. 
The appropriateness of this approach was supported by an 
absence of any significant group effects and any group-by-dose 
interactions on the cardiovascular measures (peak systolic and 
diastolic pressures and heart rate) and on several key monitor- 
and participant-rated measures: peak monitor ratings of drug 
strength and joy/intense happiness, and end-of-session partici-
pant ratings on the Mysticism Scale.

Six participants reported initiating medication treatment with 
an anxiolytic (2 participants), antidepressant (3), or both (1) 
between the Post-session 2 and the 6-month follow-up assess-
ments. To determine if inclusion of these participants affected 
statistical outcomes in the analyses of the 6-month assessment, 
the analyses summarized in Tables 4, 5, 6, 7 and 8 were con-
ducted with and without these six participants. All statistical out-
comes remained identical. Thus, data from these six participants 
were retained in the data analyses.

For cardiovascular measures and monitor ratings assessed 
repeatedly during sessions, repeated measures regressions were 
conducted in SAS PROC MIXED using an AR(1) covariance 
structure and fixed effects of dose and time. Planned comparison 
t-tests were used to assess differences between the high- and low-
dose condition at each time-point.

Peak scores for cardiovascular measures and monitor ratings 
during sessions were defined as the maximum value from pre-
capsule to 6 h post-capsule. These peak scores and the end-of-
session ratings (Tables 2 and 3) were analyzed using repeated 
measures regressions in SAS PROC MIXED with a CS covari-
ance structure and fixed effects of group and dose.

For the analyses of continuous measures described below, 
repeated measures regressions were conducted in SAS PROC 
MIXED using an AR(1) covariance structure and fixed effects of 
group and time. Planned comparison t-tests (specified below) 
from these analyses are reported. For dichotomous measures, 
Friedman’s Test was conducted in SPSS for both the overall anal-
ysis and planned comparisons as specified below. All results are 
expressed as unadjusted scores.

For the measures that were assessed in the two dose sequence 
groups at Baseline, Post-session 1, Post-session 2, and 6 months 
(Tables 4 and 5), the following planned comparisons most rele-
vant to examining the effects of psilocybin dose were conducted: 
Between-group comparisons at Baseline, Post 1, and Post 2; and 
within-group comparisons of Baseline versus Post 1 in both dose 
sequence groups, and Post 1 versus Post 2 in the Low-Dose-1st 
(High-Dose-2nd) Group. A planned comparison between 
Baseline and 6 months collapsed across groups was also con-
ducted. Effects sizes were calculated using Cohen’s d.

For measures assessed only at Baseline, Post 2, and 6 months 
(Table 7), between-group planned comparisons were conducted 
at Baseline, Post 2, and 6 months. Because measures assessed 
only at these time-points cannot provide information about the 
psilocybin dose, data were collapsed across the two dose 
sequence groups and planned comparisons were conducted com-
paring Baseline with Post 2 and Baseline with 6 months.
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For participant ratings of persisting effects attributed to the 
session (e.g. Table 8), planned comparisons for continuous and 
dichotomous measures were conducted between: (1) ratings at 5 
weeks after the low versus high-dose sessions; (2) ratings of low 
dose at 5 weeks versus ratings of high dose at the 6-month fol-
low-up; (3) ratings of high dose at 5 weeks versus ratings of high 
dose at the 6-month follow-up.

As described above, clinician-rated measures of depression 
(GRID-HAMD) and anxiety (HAM-A) were analyzed as continu-
ous measures. In addition for both measures, a clinically significant 
response was defined as ⩾50% decrease in measure relative to 
Baseline; symptom remission was defined as ⩾50% decrease in 
measure relative to Baseline and a score of ⩽7. Planned compari-
sons were conducted via independent z-tests of proportions between 
the two dose sequence groups at Post-session 1, Post-session 2, and 
6 months. To determine if effects were sustained at 6 months, 
planned comparisons were also conducted via dependent z-tests of 
proportions between Post-session 2 versus 6 months in the Low-
Dose-1st (High-Dose-2nd) Group, and between Post-session 1 ver-
sus 6 months in the High-Dose-1st (Low-Dose-2nd) Group.

Exploratory analyses used Pearson’s correlations to examine 
the relationship between total scores on the Mystical Experience 

Questionnaire (MEQ30) assessed at the end of session 1 and 
enduring effects assessed 5 weeks after session 1. The Post-
session 1 measures were ratings on three items from the Persisting 
Effects Questionnaire (meaningfulness, spiritual significance, 
and life satisfaction) and 17 therapeutically relevant measures 
assessed at Baseline and Post 1 (Tables 4 and 5) expressed as dif-
ference from baseline scores. Significant relationships were fur-
ther examined using partial correlations to control for 
end-of-session participant-rated “Intensity” (item 98 from the 
HRS). To examine MEQ30 scores as a mediator of the effect of 
psilocybin dose on therapeutic effects, a bootstrap analysis was 
done using the PROCESS macro (Hayes, 2013) in SPSS. 
Bootstrapping is a non-parametric method appropriate for small 
samples, which was used to estimate 95% confidence intervals 
for the mediation effect. The PROCESS macro also calculated 
direct effects on outcome for both group effects and MEQ30.

Results

Adverse effects

No serious adverse events attributed to psilocybin administration 
occurred. A number of adverse events occurred during psilocybin 
sessions, none of which were deemed to be serious. Except as 
noted below, all of these adverse events had resolved fully by the 
end of the sessions. Consistent with previous research (Griffiths 
et  al., 2006, 2011), there were transient moderate increases in 
systolic and/or diastolic blood pressure after psilocybin. In this 
study, an episode of elevated systolic blood pressure (>160 mm 
Hg at one or more time-point) occurred in 34% of participants in 
the high-dose session and 17% of participants in the low-dose 
session. An episode of elevated diastolic blood pressure (>100 
mm Hg at one or more time-point) occurred in 13% of partici-
pants in the high-dose session and 2% of participants in the low-
dose session. None of these episodes met criteria for medical 
intervention. Nausea or vomiting occurred in 15% of participants 
in the high-dose session and none in the low-dose session. An 
episode of physical discomfort (any type) occurred in 21% of 
participants in the high-dose session and 8% in the low-dose ses-
sion. Also consistent with previous research (Griffiths et  al., 
2006, 2011), transient episodes of psychological distress during 
psilocybin sessions (as rated by session monitors) were more 
common after the high dose than the low dose. Psychological 
discomfort (any type) occurred in 32% of participants in the 
high-dose session and 12% in the low-dose session. An episode 
of anxiety occurred in 26% of participants in the high-dose  
session and 15% in the low-dose session. One participant had  
a transient episode of paranoid ideation (2% of high-dose ses-
sions). There were no cases of hallucinogen persisting perception 
disorder or prolonged psychosis. One participant reported mild 
headache starting toward the end of the high-dose session and 
lasting until 9 p.m. that evening. Of the 11 participants for whom 
headache was assessed on the day after sessions, two reported a 
delayed moderate headache after the high-dose session.

Integrity of blinding procedures

After all psilocybin sessions had been completed, the eight study 
staff members who had served as primary monitors or as assistant 
monitors for four or more participants completed a questionnaire 

Table 3.  Participant ratings on questionnaires completed 7 hours after 
psilocybin administration+.

Questionnaire and subscale 
description

Low dose
(post-session)

High dose
(post-session)

Hallucinogen Rating Scale (HRS)  
  Intensity 36.47 (2.78) 63.76 (2.34)***
  Somesthesia 15.38 (1.55) 35.62 (2.75)***
  Affect 23.79 (2.13) 44.60 (2.54)***
  Perception 12.92 (1.76) 41.18 (2.78)***
  Cognition 18.88 (2.09) 43.08 (2.54)***
  Volition 30.81 (2.02) 37.06 (1.88)*
5 Dimension Altered States of Consciousness (5D-ASC) 
  Oceanic boundlessness (OBN) 26.86 (3.73) 63.99 (3.78)***
  Dread of ego dissolution (DED) 6.89 (1.50) 19.21 (2.38)***
 � Visionary restructuralization 

(VRS)
22.41 (2.99) 61.16 (3.48)***

  Auditory alterations (AUA) 6.72 (1.87) 14.88 (2.18)***
  Vigilance reduction (VIR) 22.74 (2.70) 30.85 (2.24)**
Mystical Experience Questionnaire (MEQ30) 
  Mystical 24.34 (3.83) 59.58 (4.22)***
 � Transcendence of time and 

space
22.38 (2.90) 62.08 (3.38)***

  Positive mood 35.84 (4.00) 69.82 (3.82)***
  Ineffability 30.80 (4.49) 74.46 (3.67)***
  Total 26.90 (3.44) 63.64 (3.56)***
Mysticism Scale (M scale)  
  Interpretation 48.95 (3.54) 71.45 (2.24)***
  Introvertive 44.53 (3.21) 71.20 (2.14)***
  Extrovertive 37.48 (3.19) 64.58 (2.81)***
  Total 49.36 (3.51) 77.38 (2.40)***

+�All data are expressed as a percentage of maximum possible score. Data are 
means (1 SEM) for questionnaires completed 7 h after the low-dose (n = 50) 
and high-dose (n = 50) sessions collapsed across the two dose sequence groups. 
Asterisks indicate significant differences from the low dose (*p<0.05, **p<0.01, 
***p<0.001).
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that asked about their understanding of the experimental design. 
Although all correctly believed that psilocybin had been admin-
istered, five of eight made incorrect inferences about the study 
design or procedures, including possible administration of three 
or more dose levels of psilocybin across different participants 
(four monitors), an inactive placebo (one monitor), other psycho-
active compounds such as dextromethorphan (one monitor), or 
only low psilocybin doses (one monitor).

At the end of each session day, monitors rated their guess of the 
magnitude of drug dose administered in the capsule that day on a 
10 cm line. Although, as expected, the mean (±SE) monitor rating 
of the dose magnitude of the high psilocybin dose was signifi-
cantly larger than the low dose (7.0±0.29 vs. 1.7±0.21, p<0.001, 
planned comparison), the distributions of ratings overlapped, with 
more than 13% of the high-dose sessions being rated as 4 or less 
and more than 12% of the low-dose sessions being rated as 4 or 
more. Overall, we conclude that the blinding procedures provided 

some protection against a priori monitor expectancy strongly 
determining outcomes of the psilocybin dose manipulation.

Outcome measures

Psilocybin produced orderly dose- and time-related increases on 
blood pressure, heart rate, and all 16 monitor-rated dimensions of the 
participant’s behavior or mood assessed throughout sessions, with a 
generally similar time-course in both dose conditions (see Figure 2 
for illustrative time-course measures). Significant differences 
between the dose conditions generally first occurred at 30- or 
60-min, with the high dose usually showing peak effects from 90–
180 min and decreasing toward pre-drug levels over the remainder 
of the session. Table 2 shows mean peak effects for these measures.

End-of-session measures that assessed subjective experiences 
during the session were significantly greater after the high than 
the low dose (Table 3).

Table 4.  Effects of psilocybin on the 11 therapeutically relevant outcome measures assessed at Baseline, Post-session 1 (5 weeks after Session 1), 
Post-session 2 (5 weeks after Session 2), and 6 months follow-up that fulfilled conservative criteria for demonstrating an effect of psilocybin+.

Measure Group Assessment time-point

  Baselinea Post-session 1b Post-session 2c 6 monthsd

GRID-HAMD-17 (Depression)  Low-Dose-1st (High-Dose-2nd) 22.32 (0.88) 14.80 (1.45) 6.50 (0.86)*** 6.95 (1.24)
High-Dose-1st (Low-Dose-2nd) 22.84 (0.97) 6.64 (1.04)*** 6.52 (1.44) 6.23 (1.30)

Beck Depression Inventory (BDI)  Low-Dose-1st (High-Dose-2nd) 18.40 (1.09) 12.92 (1.58) 8.17 (1.24)*** 8.00 (1.50)
High-Dose-1st (Low-Dose-2nd) 17.77 (1.61) 7.00 (1.39)** 5.80 (1.41) 6.17 (1.26)

HADS Depression  Low-Dose-1st (High-Dose-2nd) 9.48 (0.71) 6.04 (0.79) 4.57 (0.73)* 4.64 (0.72)
High-Dose-1st (Low-Dose-2nd) 9.81 (0.69) 3.92 (0.74)* 4.28 (0.89) 3.46 (0.66)

HAM-A (Anxiety)  Low-Dose-1st (High-Dose-2nd) 25.68 (0.89) 16.64 (1.53) 8.92 (1.14)*** 7.95 (1.19)
High-Dose-1st (Low-Dose-2nd) 25.73 (1.11) 8.48 (1.16)*** 7.52 (1.27) 7.04 (1.17)

STAI-Trait Anxiety  Low-Dose-1st (High-Dose-2nd) 47.46 (1.62) 40.48 (2.11) 35.48 (2.05)** 36.83 (2.08)
High-Dose-1st (Low-Dose-2nd) 47.73 (1.91) 34.64 (1.84)* 34.28 (2.25) 35.32 (2.18)

POMS Total Mood Disturbance  Low-Dose-1st (High-Dose-2nd) 51.72 (6.35) 42.48 (7.72) 21.09 (5.81)*** 23.50 (6.57)
High-Dose-1st (Low-Dose-2nd) 56.93 (5.33) 18.96 (5.78)** 17.14 (6.35) 12.52 (5.36)

Brief Symptom Inventory (BSI)  Low-Dose-1st (High-Dose-2nd) 41.76 (4.40) 33.74 (4.47) 26.08 (4.53)* 23.50 (3.85)
High-Dose-1st (Low-Dose-2nd) 40.19 (3.71) 18.08 (3.62)** 16.48 (3.77) 14.35 (3.35)

MQOL (Overall Quality of Life)  Low-Dose-1st (High-Dose-2nd) 5.69 (0.24) 6.17 (0.32) 6.90 (0.34)** 6.88 (0.37)
High-Dose-1st (Low-Dose-2nd) 5.32 (0.29) 7.14 (0.29)* 7.46 (0.34) 7.65 (0.36)

MQOL (Meaningful Existence)  Low-Dose-1st (High-Dose-2nd) 6.03 (0.30) 6.10 (0.39) 7.30 (0.35)*** 7.29 (0.31)
High-Dose-1st (Low-Dose-2nd) 5.43 (0.29) 7.23 (0.33)* 7.30 (0.38) 7.62 (0.35)

LAP-R Death Acceptance  Low-Dose-1st (High-Dose-2nd) 28.05 (2.04) 29.14 (2.25) 34.95 (1.92)*** 34.95 (1.52)
High-Dose-1st (Low-Dose-2nd) 29.09 (2.07) 36.17 (1.59)* 35.13 (1.90) 36.25 (1.59)

LOT-R (Optimism)  Low-Dose-1st (High-Dose-2nd) 13.56 (0.97) 13.60 (1.23) 15.96 (1.12)** 16.68 (1.14)
High-Dose-1st (Low-Dose-2nd) 14.15 (0.97) 17.23 (0.67)* 17.16 (0.99) 17.43 (0.92)

+�Numerical data show means (SEM) for outcome measures in the two dose sequence groups: (1) those that received a low dose on the 1st session and a high dose on the 
2nd (n = 25, 25, 24, and 22 at Baseline, Post-session 1, Post-session 2, and 6 months, respectively), and (2) those that received a high dose on 1st session and a low 
dose on the 2nd (n = 26, 25 or 26, 25, and 24 at Baseline, Post-session 1, Post-session 2, and 6 months, respectively). Data are shown for the 11 measures that fulfilled 
the most conservative criteria for demonstrating psilocybin effects (i.e. showing a significant between-group difference at the Post-session 1 assessment as well as a 
difference between Post-session 1 and Post-session 2 assessments in the Low-Dose-1st (High-Dose-2nd) Group). Results for the measures not fulfilling these criteria are 
shown in Table 5.

a�In this column (Baseline), there were no significant differences between groups.
b�In this column, italic font indicates a within-group significant difference from Baseline (p<.05, planned comparison); asterisks indicate significant differences between 
groups (*p<0.05, **p<0.01, ***p<0.001, planned comparisons); between groups effect size (Cohen’s d as absolute values) for the 11 measures from top to bottom were: 
1.30, 0.81, 0.56, 1.23, 0.60, 0.70, 0.78, 0.65, 0.65, 0.97, and 0.75.

c�In this column, there were no significant differences between groups; asterisks indicate significant differences between the Post-session 1 and Post-session 2 as-
sessments in the Low-Dose-1st (High-Dose-2nd) Group (*p<0.05, **p<0.01, ***p<0.001, planned comparisons); effect size (Cohen’s d as absolute values) for the 11 
measures from top to bottom were: 1.33, 0.69, 0.40, 1.10, 0.50, 0.64, 0.35, 0.46, 0.66, 0.68, and 0.41.

d�The difference between Baseline and 6 months, collapsed across groups, was significant for all 11 measures (p<0.001, planned comparison); effect size (Cohen’s d as 
absolute values) for the 11 measures from top to bottom were: 2.98,1.63, 1.65, 3.40, 1.20, 1.26, 1.17, 1.14, 1.12, 0.84, and 0.66.
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Psilocybin produced large and sustained effects on the two 
primary clinician-rated therapeutically relevant outcome meas-
ures as well as most of the secondary measures assessed at 

Baseline, 5 weeks after each session, and at 6-month follow-up. 
Of the 17 measures assessed, 16 showed significant effects (i.e. a 
between-group difference at the Post-session 1 assessment and/or 

Table 5.  Effects of psilocybin on six therapeutically relevant outcome measures assessed at Baseline, Post-session 1 (5 weeks after Session 1), Post-
session 2 (5 weeks after Session 2), and 6 months that did not fulfill conservative criteria for demonstrating an effect of psilocybin+.

Measure Group Assessment time-point

  Baselinea Post-session 1b Post-session 2c 6 monthsd

HADS Total Low-Dose-1st (High-Dose-2nd) 20.52 (0.92) 12.04 (1.18) 9.17 (1.15)* 9.32 (1.22)
  High-Dose-1st (Low-Dose-2nd) 20.88 (0.89) 9.31 (1.29) 8.96 (1.53) 8.17 (1.16)
HADS Anxiety Low-Dose-1st (High-Dose-2nd) 11.04 (0.60) 6.00 (0.59) 4.91 (0.60) 4.68 (0.67)
  High-Dose-1st (Low-Dose-2nd) 11.08 (0.53) 5.38 (0.78) 4.68 (0.75) 4.71 (0.65)
STAI State Anxiety Low-Dose-1st (High-Dose-2nd) 42.00 (1.76) 37.48 (2.49) 32.83 (2.21)* 32.73 (2.38)
  High-Dose-1st (Low-Dose-2nd) 45.77 (1.98) 34.36 (2.17) 31.56 (2.02) 30.25 (1.98)
Death Transcendence Scale Low-Dose-1st (High-Dose-2nd) 122.12 (4.39) 127.66 (3.92) 136.00 (3.62)** 133.36 (3.91)
  High-Dose-1st (Low-Dose-2nd) 117.85 (3.34) 128.46 (3.99) 127.25 (4.09) 128.96 (4.07)
Purpose in Life Low-Dose-1st (High-Dose-2nd) 96.16 (3.32) 101.80 (3.78) 106.92 (3.63)* 108.00 (3.36)
  High-Dose-1st (Low-Dose-2nd) 91.04 (3.43) 106.19 (3.04) 107.00 (3.73) 108.08 (3.71)
LAP-R Coherence Low-Dose-1st (High-Dose-2nd) 35.25 (2.36) 38.14 (2.52) 43.00 (2.31)* 43.25 (2.09)
  High-Dose-1st (Low-Dose-2nd) 30.86 (1.91) 36.83 (2.01) 39.30 (2.05) 40.25 (1.93)

+�Numerical data show means (1 SEM) for primary outcome measures in the two dose sequence groups: (1) those that received a low dose on the 1st session and a high 
dose on the 2nd (n = 25, 25, 24, and 22 at Baseline, Post-session 1, Post-session 2, and 6 months, respectively), and (2) those that received a high dose on 1st session 
and a low dose on the 2nd (n = 26, 26, 25, and 24 at Baseline, Post-session 1, Post-session 2, and 6 months, respectively). Data are shown for the six measures that did 
not fulfill the most conservative criteria for demonstrating psilocybin effects (i.e. did not show a significant between-group difference at the Post-session 1 assessment 
as well as a significant difference between Post-session 1 and Post-session 2 assessments in the Low-Dose-1st (High-Dose-2nd) Group).

a�In this column, there were no significant differences between groups.
b�In this column, italic font indicates a within-group significant difference from Baseline (p<0.05, planned comparison); there were no significant between-group 
differences.

c�In this column, there were no significant differences between groups; asterisks indicate significant differences between the Post-session 1 and Post-session 2 assessments 
in the Low-Dose-1st (High-Dose-2nd) Group (*p<0.05, **p<0.01, planned comparisons); effect size (Cohen’s d as absolute values) for the five significant measures 
(HADS total, STAI State Anxiety, Death Transcendence Scale, Purpose in Life, and LAP-R Coherence, respectively were: 0.51, 0.41, 0.46, 0.28, and 0.49.

d�The difference between Baseline and 6 months, collapsed across groups, was significant for all six measures (p<0.001, planned comparison); effect size (Cohen’s d as 
absolute values) for the six measures from top to bottom were: 2.34, 2.15, 1.25, 0.58, 0.85, and 0.90.

Table 6.  Percentage of participants with clinically significant response rate and symptom remission rate as assessed with the clinician-rated 
measures of depression and anxiety+a.

Measure Group Assessment time-point

  Post-session 1 Post-session 2 6 monthsb

  Clinical 
response

Symptom 
remission

Clinical 
response

Symptom 
remission

Clinical 
response

Symptom 
remission

GRID-HAMD-17
  (Depression)

Low-Dose-1st (High-Dose-2nd) 32% 16% 75% 58% 77% 59%
High-Dose-1st (Low-Dose-2nd) 92%*** 60%** 84% 68% 79% 71%

HAM-A 
  (Anxiety)

Low-Dose-1st (High-Dose-2nd) 24% 12% 83% 42% 82% 50%
High-Dose-1st (Low-Dose-2nd) 76%*** 52%** 80% 60% 83% 63%

+ Data are percentage of participants fulfilling criteria at Post-session 1 (5 weeks after Session 1), Post-session 2 (5 weeks after Session 2), and 6 months. Clinical 
response was defined as ⩾50% decrease in measure relative to Baseline; Symptom remission was defined as ⩾50% decrease in measure relative to Baseline and a score 
of ⩽7 on GRID-HAMD-17 or HAM-A. For the Post-session 1, Post-session 2, and 6-month time-points, respectively, the number of participants was 25, 24, and 22 in the 
Low-Dose-1st (High-Dose-2nd) Group, and 25, 25, and 24 in the High-Dose-1st (Low-Dose-2nd) Group.
a�Within each data column, asterisks indicate significant differences between groups (*p<0.05, **p<0.01, ***p<0.001, planned comparisons, z-tests).
b�Effects of psilocybin on response and remission were sustained at 6 months as indicated by an absence of significant difference (p>0.05, planned comparisons, z-tests) 
between (1) Post-session 2 vs. 6 months in the Low-Dose-1st (High-Dose-2nd) Group and (2) Post-session 1 vs. 6 months in the High-Dose-1st (Low-Dose-2nd) Group. 
Overall response and remission rates were somewhat higher at 6 months when data were excluded for the six participants who initiated treatment with an antidepressant 
or anxiolytic between Post-session 2 and 6 months: on the GRID-HAMD-17 mean response and remission rate across the two dose sequence groups at 6 months increased 
from 78% to 83% and from 65% to 68%, respectively. On the HAM-A these rates increased from 83% to 85% and from 57% to 60%, respectively.
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a difference between Post-session 1 and Post-session 2 assess-
ments in the Low-Dose-1st Group). Conservative criteria for 
concluding that psilocybin dose affected these outcomes is to 

consider only those measures that showed both a between-group 
difference at Post-session 1 and a difference between Post-
session 1 and Post-session 2 assessments in the Low-Dose-1st 

Table 7.  Community observer ratings of participant attitudes and behavior, and three measures of spirituality assessed at Baseline, Post-session 2 
(5 weeks after Session 2), and 6 months, collapsed across the two drug sequence groups*.

Measure Assessment time-point

  Baseline Post-session 2a 6 monthsb

Community observer ratings of positive changes in attitudes & behavior  
  Total score 81.62 (1.61) 93.79 (1.70)*** 94.41 (1.66)***
FACIT-Sp – Spiritual well-being in chronic illness  
  Total score (% of maximum score) 44.92 (2.71) 68.13 (3.62)*** 70.79 (3.17)***
Faith Maturity Scale  
  Total score (% of maximum score) 49.73 (2.71) 53.94 (3.39)* 55.56 (3.29)*
Spiritual/Religious Outcome Scale  
  Total score (% maximum score) 48.53 (3.97) 64.67 (3.54)*** 63.41 (3.80)***

*�Numerical data show means (1 SEM) for outcome measures collapsed across the two dose sequence groups (n = 51, 50, and 46 at Baseline, Post-session 2, and 6 months, 
respectively). The two dose sequence groups were not significantly different from each other at Baseline, Post-session 2, and 6-month assessments (planned compari-
sons). Asterisks indicate significant differences from Baseline (*p<0.05, **p<0.01, ***p<0.001, planned comparisons).

a�In this column, effect size (Cohen’s d as absolute values) for the four measures from top to bottom were: 1.06, 1.03, 0.20, 0.61.
b�In this column, effect size (Cohen’s d as absolute values) for the four measures from top to bottom were: 1.14, 1.28, 0.28, and 0.55.

Table 8.  Participant ratings of persisting effects attributed to the session on ratings completed 5 weeks after the low-dose and high-dose 
psilocybin sessions, and, again, retrospectively for the high-dose session 6 months after the second session+.

Questionnaire and subscale description Assessment time-point

  Low dose
(5 weeks)

High dose
(5 weeks)

High dose
6-month follow-up

Persisting Effects Questionnaire (% of maximum score) 
  Positive attitudes about life 39.57 (3.91) 57.78 (3.10)*** 61.17 (3.51)***
  Negative attitudes about life 3.82 (0.99) 5.08 (1.54) 3.18 (0.96)
  Positive attitudes about self 35.16 (3.80) 50.70 (3.46)*** 54.78 (3.37)***
  Negative attitudes about self 3.89 (0.86) 4.80 (1.43) 3.52 (1.16)
  Positive mood changes 36.85 (3.99) 49.06 (3.45)*** 55.32 (3.58)***
  Negative mood changes 3.42 (1.18) 5.42 (1.57) 3.00 (1.18)
  Altruistic/positive social effects 35.60 (3.79) 47.42 (3.49)*** 51.11 (3.69)***
  Antisocial/negative social effects 3.55 (1.11) 3.73 (1.06) 2.51 (0.90)
  Positive behavior changes 48.40 (4.66) 59.60 (4.02)*** 64.78 (4.03)***
  Negative behavior changes 1.60 (1.27) 3.60 (1.97) 0.87 (0.61)
  Increased spirituality 37.07 (4.31) 52.48 (3.88)*** 57.43 (4.17)***
  Decreased spirituality 1.68 (0.63) 1.88 (0.68) 1.27 (0.39)
How personally meaningful was the experience? 
(maximum score=8)

4.62 (0.31) 6.38 (0.20)*** 6.65 (0.18)***

 � Top 5 most meaningful of life, including 
single most (% of participants)

24% 62%*** 67.4%***

How spiritually significant was the experience? 
(maximum score=6)

3.16 (0.24) 4.46 (0.19)*** 4.78 (0.17)***

 � Top 5 most spiritually significant of life, 
including single most (% of participants)

24% 66%*** 69.6%***

Did the experience change your sense of well-
being or life satisfaction? (maximum score=3)

1.50 (0.19) 2.20 (0.16)*** 2.33 (0.14)***

 � Increased well-being or life satisfaction 
moderately or very much (% of participants)

52% 86%*** 82.6%***

+�Except where noted, numerical data show means (1 SEM) for persisting effects ratings 5 weeks after the low-dose session (n = 50), 5 weeks after the high-dose session 
(n = 50), and, again, retrospectively for the high-dose session 6 months after the second session (n = 46). There were no significant differences between ratings of the 
high dose at 5 weeks after the session vs. the 6-month follow-up. Asterisks indicate significant differences from ratings obtained 5 weeks after the low dose session 
(*p<0.05, **p<0.01, ***p<0.001, planned comparisons).
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Group. Table 4 shows data for the 11 measures that fulfilled these 
criteria and Figure 3 shows results graphically for nine of these 
measures. For the 11 measures, the mean effect size (Cohen’s d) 
for the between-group difference at the Post-session 1 assess-
ment was 0.82, for the within-group difference between Post-
session 1 and Post-session 2 in the Low-Dose-1st Group was 
0.66, and, for both groups combined, the difference between 
Baseline and 6 months was 1.55 (see Table 4 footnotes).

Table 5 presents results from six therapeutically relevant out-
come measures that did not fulfill conservative criteria for dem-
onstrating an effect of psilocybin. Although none of the measures 
showed a significant difference between groups at Post-session 1, 
five of the six showed a significant difference between Post-
session 1 and Post-session 2 in the Low-Dose-1st (High-Dose-
2nd) Group, and all six measures showed large significant 
changes in a therapeutically relevant direction (decreases in neg-
ative affect and increases in positive attitudes about death and life 
meaning and coherence) from Baseline to 6-Month Follow-up 
(mean effect size 1.35).

Rates of clinically significant response and symptom remis-
sion for the two primary outcome measures of clinician-rated 
symptoms of depression (GRID-HAMD-17) and anxiety (HAM-
A) showed large effects of psilocybin that were sustained at 6 
months (Table 6, Figure 4). For instance, 5 weeks after Session 1, 

92% of participants in the High-Dose-1st Group showed a clini-
cally significant response (i.e. ⩾50% decrease relative to 
Baseline) on the GRID-HAMD-17 compared with a 32% 
response rate in the Low-Dose-1st Group. At 6 months 79% of 
those in the High-Dose-1st Group continued to show a clinically 
significant response. Likewise, these percentages for the HAM-A 
were 76% and 24%, respectively, for the High-Dose 1st Group 
and Low-Dose-1st Group 5 weeks after Session 1, and 83% for 
the High-Dose-1st at 6 months. An analogous pattern of results 
was shown for symptom remission to normal range (i.e. ⩾50% 
decrease relative to Baseline and a score of ⩽7 on GRID-
HAMD-17 or HAM-A), with rates of symptom remission of 60% 
and 52% for depression and anxiety, respectively, 5 weeks after 
the high psilocybin dose in Session 1, and with rates of 71% and 
63%, respectively, sustained at 6 months. Collapsing across the 
two dose sequence groups, the overall rate of clinical response at 
6 months was 78% and 83% for depression and anxiety, respec-
tively, and the overall rate of symptom remission at 6 months for 
all participants was 65% and 57%, respectively.

Community observer ratings showed significant positive 
changes in participants’ attitudes and behavior at the two post-
psilocybin assessment time-points (Table 7). All three measures 
of spirituality showed similar increases (Table 7). As with the 
measures shown in Table 4, these measures show significant 

Figure 2.  Within-session time-course of psilocybin effects on cardiovascular and observer-rated measures.
Cardiovascular (systolic and diastolic blood pressure, and heart rate) and observer (i.e. monitor)-rated overall drug effect, visual effects with eyes closed (as described by 
the participant), and joy/intense happiness. Data points show means; brackets indicate 1 SEM; circles show data after the low dose (n = 50); squares show data after the 
high dose (n = 50). Filled squares indicate the dose conditions were significantly different at the indicated time-point (p<0.05, planned comparisons). Y-axes for observer 
ratings show maximum possible scores.
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Figure 3.  Effects of psilocybin on selected outcome measures that were assessed at Baseline, Post-session 1 (5 weeks after Session 1), Post-session 
2 (5 weeks after Session 2), and 6-month follow-up.
Data points show means; brackets indicate 1 SEM; circles represent the group that received a low dose on the 1st session and a high dose on the 2nd session (n = 25, 
25, 24, and 22 at Baseline, Post-session 1, Post-session 2, and 6 months, respectively); squares represent the group that received a high dose on 1st session and a low 
dose on the 2nd session (n = 26, 26, 25, and 24 at Baseline, Post-session 1, Post-session 2, and 6 months, respectively). Star symbol indicates a significant difference 
between the two groups at the Post-session 1 time-point (p<0.05, planned comparison). Cross symbol indicates a significant difference between the Post-session 1 and 
Post-session 2 time-points in the Low-Dose-1st (High-Dose-2nd) Group (p<0.05, planned comparison).
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changes in the expected directions at Post-session 2 that were 
generally sustained at the 6-month follow-up.

Table 8 shows participant ratings of persisting effects attrib-
uted to the session experiences rated 5 weeks after the low- and 
high-dose psilocybin sessions, and, again, for the high-dose ses-
sion at the 6-month follow-up. The high dose produced signifi-
cantly greater ratings of positive persisting effects on attitudes 

about life and self, mood changes, social effects, behavior, and 
spirituality. These effects were sustained at 6-month follow-up. 
Negative ratings of these dimensions were low and not signifi-
cantly different between conditions. The high-dose experiences 
were rated as producing significantly greater personal meaning, 
spiritual significance and increased well-being or life satisfac-
tion, with differences sustained at 6 months.
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Figure 4.  Effects of psilocybin on clinically significant response rate and symptom remission rate as assessed with clinician-rated measures of 
depression and anxiety.
Data are percentage of participants fulfilling criteria at Post-session 1 (5 weeks after Session 1) and at 6 months. Asterisks indicates that the low and high-dose groups 
were significantly different at 5 weeks (p>0.001); data at 6 months show these effects were sustained at follow-up. See Table 6 for other details.
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Mystical experience scores (MEQ30) assessed at the end of 
Session 1 correlated significantly with 18 of 20 measures assessed 
5 weeks after the session: ratings of meaningfulness (r = 0.77), 
spiritual significance (r = 0.75), increased life satisfaction (r = 
0.53), GRID-HAMD (r = −0.41), BDI (r = −0.30), HADS 
Depression (r = −0.36), HADS Total (r = −0.41), HADS 
Anxiety (r = −0.34), HAM-A (r = −0.59), STAI-Trait Anxiety (r 
= −0.31), POMS Total Mood Disturbance (r = −0.35) BSI (r = 
−0.38), MQOL (r = 0.32), MQOF-meaningful existence (r = 
0.41), LAP-R Death Acceptance (r = 0.38), Death Transcendence 
Scale (r = 0.31), Purpose in Life (r = 0.29), LAP-R Coherence (r 
= 0.41). Figure 5 shows some of these effects. To further examine 
the contribution of mystical experience to these outcome meas-
ures, partial correlations were conducted to control for the partic-
ipant-rated intensity of drug effect, which, like mystical 
experience, was assessed at the end of the session. This analysis 
continued to show significant effects of mystical experience on 
11 of these 18 measures (meaningfulness, spiritual significance, 
life satisfaction, GRID-HAMD, HADS Depression, HADS 
Total, HADS Anxiety, HAM-A, BSI, MQOL-meaningful exist-
ence and LAP-R Coherence). Finally, a mediation analysis 

showed that MEQ30 score was a significant mediator of the 
effect of psilocybin dose on seven of these outcome measures. 
Point estimates and bias-corrected 95% confidence intervals  
for the indirect effects of the mediation analysis were: meaning-
fulness (1.43 [0.72–2.44]), spiritual significance (1.19 [0.59–
2.10]), life satisfaction (0.60 [0.218–1.19]), HADS Anxiety 
(−1.50 [−3.50 to −0.33]), HADS Depression (−1.11 [−2.79 to 
−0.02]), HADS Total (−2.62 [−5.74 to −0.72]), and HAM-A 
(−3.93 [−7.88 to −1.52]).

Discussion
The present study demonstrated the efficacy of a high dose of 
psilocybin administered under supportive conditions to decrease 
symptoms of depressed mood and anxiety, and to increase quality 
of life in patients with a life-threatening cancer diagnosis. Eleven 
of 17 therapeutically relevant measures fulfilled conservative cri-
teria for demonstrating efficacy of the high dose of psilocybin 
(Table 4, Figure 3). The data show that psilocybin produced large 
and significant decreases in clinician-rated and self-rated meas-
ures of depression, anxiety or mood disturbance, and increases in 

Figure 5.  Relationship between the Mystical Experience Questionnaire (MEQ30) total score assessed at end of Session 1 and several illustrative 
outcome measures assessed 5 weeks after Session 1.
Each panel shows scores on an outcome measure assessed 5 weeks after Session 1 as a function of the total MEQ30 score obtained 7 h after psilocybin administration on 
Session 1. MEQ30 scores are expressed as a percentage of maximum possible score. Data points represent individual participants (n = 50 or 51); blue circles represent the 
group that received the low dose on the 1st session; red squares represent the group that received the high dose on the 1st session. Correlation coefficients and p-values 
are shown.
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measures of quality of life, life meaning, death acceptance, and 
optimism. These effects were sustained at 6 months. For the cli-
nician-rated measures of depression and anxiety, respectively, the 
overall rate of clinical response at 6 months was 78% and 83% 
and the overall rate of symptom remission was 65% and 57%. 
Participants attributed to the high-dose experience positive 
changes in attitudes about life, self, mood, relationships and spir-
ituality, with over 80% endorsing moderately or higher increased 
well-being or life satisfaction. These positive effects were 
reflected in significant corresponding changes in ratings by com-
munity observers (friends, family, work colleagues) of partici-
pant attitudes and behavior.

The results substantially extend the findings of a recent dou-
ble-blind pilot study with a lower dose of psilocybin (14 mg/70 
kg) in cancer patients that showed non-significant trends for ben-
efits of psilocybin compared with placebo (niacin) on measures 
of depression and anxiety, with some significant decreases rela-
tive to baseline demonstrated at 1 to 6 months (Grob et al., 2011).

The time-course, magnitude, and qualitative features of the 
high dose of psilocybin on session days were consistent with 
those observed in previous studies in healthy volunteers (Griffiths 
et al., 2006, 2011; Johnson et al., 2012).

The significant association of mystical-type experience 
(MEQ30) during Session 1 with most of the enduring changes in 
therapeutic outcome measures 5 weeks later (Figure 5) is consist-
ent with previous findings showing that such experiences on ses-
sion days predict long-term positive changes in attitudes, mood, 
behavior, and spirituality (Garcia-Romeu et al., 2014; Griffiths 
et al., 2008, 2011). For most measures, this relationship contin-
ued to be significant when the intensity of overall psilocybin 
effect was controlled in a partial correlation analysis. This sug-
gests that mystical-type experience per se has an important role 
apart from overall intensity of drug effect. Finally, a mediation 
analysis further suggested that mystical-type experience has a 
mediating role in positive therapeutic response.

The observed decreases in psychological distress and anxiety 
about death may relate to recent epidemiological findings that 
lifetime psilocybin use was associated with significantly reduced 
odds of past month psychological distress and suicidality 
(Hendricks et al., 2015).

An innovative feature of the study design was that participants 
and staff monitors were given instructions that obscured the actual 
psilocybin dose conditions to facilitate blinding and minimize 
expectancy effects, which are believed to be a significant determi-
nant of classic hallucinogen effects (Griffiths et al., 2006; Metzner 
et al., 1965). Evidence of some success of this blinding was pro-
vided in a post-study questionnaire completed by staff and by sig-
nificant treatment effects observed after Session 1 in participants 
who received the very low dose of psilocybin. Although it was 
assumed that 1 mg/70 kg would be largely pharmacologically 
inactive, some pharmacological activity of this dose cannot be 
ruled out entirely. Thus, it might have been preferable to use an 
even lower dose of psilocybin (e.g. 0.01 mg/70 kg) to assure phar-
macological inactivity while maintaining the benefit of the 
instruction that psilocybin would be administered on each session. 
Although the low-dose comparison condition and instructions to 
participants and staff facilitated blinding and minimized expec-
tancy effects, it should be noted that these experimental design 
features may be difficult to implement in research settings that 
require complete disclosure of specific study conditions or arms.

Several additional experimental limitations should be noted. 
Participants were crossed over to the alternative dose condition 
after 5 weeks. Although this allowed assessment of acute and 
persisting effects of psilocybin in all study participants, it pre-
cluded double-blind assessment of efficacy of the high dose of 
psilocybin based on across group comparisons after 5 weeks. As 
in previous research, the study documented enduring increases in 
positive changes in attitudes and mood on both the participant-
rated Persisting Effects Questionnaire and on the Community 
Observer Questionnaire (Griffiths et al., 2006, 2011). However, 
neither of these measures has been independently validated. 
Likewise, although the finding of significant decreases in depres-
sion and anxiety symptoms on both participant-rated and clini-
cian-rated measures is a strength, the inclusion of blinded 
clinician ratings would further strengthen the study. The rela-
tively small sample (n = 51) that was highly educated and pre-
dominately White limits the generality of conclusions.

Finally, it is important to note that the overall approach of 
treating cancer-related psychological distress with psilocybin is 
limited by a variety of exclusion criteria (see online Supplementary 
material) and by the significant time and cost of professional sup-
port provided before, during, and after the psilocybin session. 
Patients may also be reluctant to participate in such an interven-
tion because high doses of psilocybin have sometimes been asso-
ciated with transient episodes of psychological distress or anxiety 
in patients (current study and studies in healthy volunteers, 
Griffiths et al., 2006, 2011).

The neuropsychopharmacological mechanisms of psilocybin 
therapeutic effects remain speculative (Carhart-Harris et  al., 
2012, 2014; Nichols, 2016; Vollenweider and Kometer, 2010). 
As a 5-HT2A agonist, the psilocybin metabolite psilocin directly 
and indirectly affects various brain cortical and subcortical areas 
and alters brain network dynamics (Carhart-Harris et al., 2012, 
2014; Vollenweider and Kometer, 2010). Precisely how the 
enduring therapeutically relevant psilocybin effects are reflected 
in long-term alteration of cortical networks or other neuroplastic 
changes remains to be established.

Conclusions
When administered under psychologically supportive, double-
blind conditions, a single dose of psilocybin produced substantial 
and enduring decreases in depressed mood and anxiety along 
with increases in quality of life and decreases in death anxiety in 
patients with a life-threatening cancer diagnosis. Ratings by 
patients themselves, clinicians, and community observers sug-
gested these effects endured at least 6 months. The overall rate of 
clinical response at 6 months on clinician-rated depression and 
anxiety was 78% and 83%, respectively. A multisite study in a 
larger and more diverse patient population should be conducted 
to establish the generality and safety of psilocybin treatment of 
psychological distress associated with life-threatening cancer.
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1. My name is Erinn Baldeschwiler. I am one of the Petitioners 

challenging the denial by the DEA of therapeutic use of psilocybin, an 

investigational drug shown to be safe and effective in relieving anxiety and 

depression in patients with advanced illness. I live in La Conner, Washington. I am 

the mother of two children.  

2. I was diagnosed in 2020 with Stage IV metastatic breast cancer, at the 

age of 48. I have had multiple tumors in my neck, chest, lymph nodes, adrenal 

glands, left breast, lung, ovary, and bones.  

3. I am receiving care at the Advanced Integrative Medical Science 

(AIMS) Institute, an integrative oncology clinic in Seattle. Dr. Sunil Aggarwal, who 

practices at AIMS, is my palliative care physician.  I have been advised and 

understand that my medical condition is serious, advanced and life threatening. I 

understand that I may have a very limited quantum of time to live. I do not have the 

luxury of time to await the full FDA new drug approval process to run its course to 

access a promising investigational drug.  

4. The prospect of dying soon and not being here to watch my children 

grow up, and to nurture them to adulthood causes me severe anxiety and depression, 

which conventional therapy has not ameliorated.  

5. I have heard and read about clinical trials with the investigational drug 

psilocybin as a tool for relief of anxiety and depression in patients with life-

threatening illnesses.  I have discussed this possible therapy with Dr. Aggarwal. I 
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have been advised of the possible risks and benefits of trying this investigational 

drug. I decided I wanted to try it and I completed an Informed Consent document as 

specified in Washington’s Right to Try law. A true and complete copy of this 

document is attached hereto as Exhibit A.  I want to be able to have therapy 

facilitated with psilocybin under provisions of the Right to Try law, in the care of 

Dr. Aggarwal.  

6. I have tried a variety of treatment modalities in the effort to mitigate 

my anxiety and depression, none of which have ameliorated my symptoms.  

7.  However, I have not gotten relief with conventional, and even cutting 

edge and somewhat unconventional, medications or modalities. I experience terrible 

suffering from unrelieved anxiety and depression.  

8. I hope Dr. Aggarwal can obtain psilocybin for therapeutic use in 

treatment of my anxiety and depression. Because of my advanced cancer it is 

possible that I have little time to live; if I am to benefit from this therapy it is urgent 

that I be able to have access soon. I believe this is the intention of the Right to Try 

law. I believe that I have a right to try the investigational drug psilocybin, for relief 

of severe anxiety and depression.  

9. It is my hope that therapy facilitated with psilocybin will allow me to 

obtain relief from the debilitating anxiety and depression I endure. I believe 

psilocybin assisted therapy could improve my quality of life and aid in my overall 

longevity.  
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I declare under penalty of perjury that the foregoing is true and correct. 
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REQUEST FOR INVESTIGATIONAL PRODUCT INFORMED CONSENT FORM 
 

 
Sunil K. Aggarwal, 
MD, PhD, FAAPMR 

Treating Physician 
 

AIMS Institute (206) 420-1321 

 
We are required by law to provide the following information to you. 
 
You have been diagnosed with advanced cancer. 
 
The currently approved products and treatments for advanced cancer include chemotherapy, immunotherapy, 
and radiation therapy.  All currently approved and conventionally recognized treatments are unlikely to prolong 
your life. 
 
You are seeking to use the investigational product Psilocybin ([3-[2-(dimethylamino)ethyl]-1H-indol-4-yl] 
dihydrogen phosphate (IND# 129532; Sponsor Usona Institute). 
  
The potentially best outcome of completing a program of psilocybin assisted therapy is that it substantially and 
robustly palliates or relieves your depressive and anxious symptoms for more than a year, and that this 
improvement leads to improved immune function and potential modification, slowing, or reversal of the 
advancement of cancer.   
 
The potentially worst outcome of completing a program of psilocybin assisted therapy is that you experience mild 
headache, dizziness, fatigue, fainting, or worsening anxiety.  There is the possibility that new, unanticipated, 
different, or worse symptoms may result and that death could be hastened by the proposed treatment. 
 
Realistically, the most likely outcome is that you would experience prolonged relief of depressive and anxiety 
symptoms and better capacity to cope with your illness.    
 
Please note that your health benefit plan is not obligated to pay for the investigational product or any harm caused 
to you by psilocybin, unless otherwise specifically required to do so by law or contract, and that in order to receive 
psilocybin you may be required to pay the costs of administering it. 
 
Please note that you are liable for all expenses consequent to the use of psilocybin, except as otherwise provided 
in your health benefit plan or a contract between yourself and Usona Institute. 
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1. My name is Michal Bloom. I am one of the Petitioners challenging the 

denial by the DEA of therapeutic use of psilocybin, an investigational drug shown 

to be safe and effective in relieving anxiety and depression in patients with advanced 

illness. I live in Seattle, Washington. I am now retired, due to disability caused by 

my medical condition. I formerly practiced law as an attorney; my career was with 

the United States Trustee Program, within US Department of Justice. 

2. I have advanced, recurrent, BRCA+, ovarian cancer with metastasis 

to my lymph nodes.  I was first diagnosed in February 2017. Since then I have 

undergone several surgeries, and several rounds of chemotherapy for treatment 

of the cancer. I have also had surgery to install a port for chemotherapy in my 

chest. I have had a wide range of distressing symptoms related to my medical 

condition, including enduring treatment while placed on table which turned 

upside down. I have had to manage side effects of various treatment, including 

persistent recurrent intestinal distress; terrible constipation and recurring bowel 

obstruction; chronic fatigue; weakness; hospitalization for an infected port; 

enduring an episode with MRSA; I have experienced the distress of having open 

wounds for months. 

3. I am receiving care at the Advanced Integrative Medical Science 

(“AIMS”) Institute, an integrative oncology clinic in Seattle. Dr. Sunil Aggarwal, 

who practices at AIMS, is my palliative care physician.  I have been advised and 

understand that my medical condition is serious, advanced and life threatening. I 
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understand that I may have a very limited quantum of time to live. I do not have the 

luxury of time to await the full FDA new drug approval process to run its course to 

access a promising investigational drug.  

4. I experience severe anxiety and depression, which approved therapies, 

have not ameliorated.  

5. I have heard and read about clinical trials with the investigational drug 

psilocybin as a tool for relief of anxiety and depression in patients with life-

threatening illnesses.  I have discussed this possible therapy with Dr. Aggarwal. I 

have been advised of the possible risks and benefits of trying this investigational 

drug. I decided I wanted to try it and I completed an Informed Consent document as 

specified in Washington’s Right to Try law. A true and complete copy of this 

document is attached hereto as Exhibit A.  I want to be able to have therapy 

facilitated with psilocybin under provisions of the Right to Try law, in the care of 

Dr. Aggarwal.  

6. I have tried a variety of treatment modalities in the effort to mitigate 

my anxiety and depression, including ketamine-assisted psychotherapy.  

7.  However, I have not gotten relief with conventional, and even cutting 

edge and somewhat unconventional, medications or modalities. I have experienced 

a lot of suffering from unrelieved anxiety and depression.  

8. I hope Dr. Aggarwal can obtain psilocybin for therapeutic use in 

treatment of my anxiety and depression. Because of my advanced cancer it is 
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possible that I have little time to live; if I am to benefit from this therapy it is urgent 

that I be able to have access soon. I believe this is the intention of the Right to Try 

law. I believe that I have a right to try the investigational drug psilocybin, for relief 

of severe anxiety and depression.  

9. It is my hope that therapy facilitated with psilocybin will allow me to 

obtain relief from the debilitating anxiety and depression I endure. I believe 

psilocybin assisted therapy could improve my quality of life and aid in my overall 

longevity.  

**** 

Remainder of page intentionally blank 

****  
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I declare under penalty of perjury that the foregoing is true and correct. 
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REQUEST FOR INVESTIGATIONAL PRODUCT INFORMED CONSENT FORM 
 

 
Sunil K. Aggarwal, 
MD, PhD, FAAPMR 

Treating Physician 
 

AIMS Institute (206) 420-1321 

 
We are required by law to provide the following information to you. 
 
You have been diagnosed with advanced cancer. 
 
The currently approved products and treatments for advanced cancer include chemotherapy, immunotherapy, 
and radiation therapy.  All currently approved and conventionally recognized treatments are unlikely to prolong 
your life. 
 
You are seeking to use the investigational product Psilocybin ([3-[2-(dimethylamino)ethyl]-1H-indol-4-yl] 
dihydrogen phosphate (IND# 129532; Sponsor Usona Institute). 
  
The potentially best outcome of completing a program of psilocybin assisted therapy is that it substantially and 
robustly palliates or relieves your depressive and anxious symptoms for more than a year, and that this 
improvement leads to improved immune function and potential modification, slowing, or reversal of the 
advancement of cancer.   
 
The potentially worst outcome of completing a program of psilocybin assisted therapy is that you experience mild 
headache, dizziness, fatigue, fainting, or worsening anxiety.  There is the possibility that new, unanticipated, 
different, or worse symptoms may result and that death could be hastened by the proposed treatment. 
 
Realistically, the most likely outcome is that you would experience prolonged relief of depressive and anxiety 
symptoms and better capacity to cope with your illness.    
 
Please note that your health benefit plan is not obligated to pay for the investigational product or any harm caused 
to you by psilocybin, unless otherwise specifically required to do so by law or contract, and that in order to receive 
psilocybin you may be required to pay the costs of administering it. 
 
Please note that you are liable for all expenses consequent to the use of psilocybin, except as otherwise provided 
in your health benefit plan or a contract between yourself and Usona Institute. 
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SIGNATURE PAGE 
 
I voluntarily consent to this request. 
 
 
 
 
_____________________________________ 
Name of Eligible Patient (Please Print) 
 
 
_____________________________________  __________________ 
Signature of Eligible Patient    Date 
 
 
_____________________________________ 
Name of Witness (Please Print) 
 
 
_____________________________________  __________________ 
Signature of Witness      Date 
 
 
_Sunil Aggarwal, MD, PhD, FAAPMR________ 
Name of Treating Physician 
 
 
_____________________________________  _____10/31/20________ 
Signature of Treating Physician    Date 
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1. My name is Erinn Baldeschwiler. I am one of the Petitioners 

challenging the denial by the DEA of therapeutic use of psilocybin, an 

investigational drug shown to be safe and effective in relieving anxiety and 

depression in patients with advanced illness. I live in La Conner, Washington. I am 

the mother of two children.  

2. I was diagnosed in 2020 with Stage IV metastatic breast cancer, at the 

age of 48. I have had multiple tumors in my neck, chest, lymph nodes, adrenal 

glands, left breast, lung, ovary, and bones.  

3. I am receiving care at the Advanced Integrative Medical Science 

(AIMS) Institute, an integrative oncology clinic in Seattle. Dr. Sunil Aggarwal, who 

practices at AIMS, is my palliative care physician.  I have been advised and 

understand that my medical condition is serious, advanced and life threatening. I 

understand that I may have a very limited quantum of time to live. I do not have the 

luxury of time to await the full FDA new drug approval process to run its course to 

access a promising investigational drug.  

4. The prospect of dying soon and not being here to watch my children 

grow up, and to nurture them to adulthood causes me severe anxiety and depression, 

which conventional therapy has not ameliorated.  

5. I have heard and read about clinical trials with the investigational drug 

psilocybin as a tool for relief of anxiety and depression in patients with life-

threatening illnesses.  I have discussed this possible therapy with Dr. Aggarwal. I 
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have been advised of the possible risks and benefits of trying this investigational 

drug. I decided I wanted to try it and I completed an Informed Consent document as 

specified in Washington’s Right to Try law. A true and complete copy of this 

document is attached hereto as Exhibit A.  I want to be able to have therapy 

facilitated with psilocybin under provisions of the Right to Try law, in the care of 

Dr. Aggarwal.  

6. I have tried a variety of treatment modalities in the effort to mitigate 

my anxiety and depression, none of which have ameliorated my symptoms.  

7.  However, I have not gotten relief with conventional, and even cutting 

edge and somewhat unconventional, medications or modalities. I experience terrible 

suffering from unrelieved anxiety and depression.  

8. I hope Dr. Aggarwal can obtain psilocybin for therapeutic use in 

treatment of my anxiety and depression. Because of my advanced cancer it is 

possible that I have little time to live; if I am to benefit from this therapy it is urgent 

that I be able to have access soon. I believe this is the intention of the Right to Try 

law. I believe that I have a right to try the investigational drug psilocybin, for relief 

of severe anxiety and depression.  

9. It is my hope that therapy facilitated with psilocybin will allow me to 

obtain relief from the debilitating anxiety and depression I endure. I believe 

psilocybin assisted therapy could improve my quality of life and aid in my overall 

longevity.  
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I declare under penalty of perjury that the foregoing is true and correct. 
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REQUEST FOR INVESTIGATIONAL PRODUCT INFORMED CONSENT FORM 
 

 
Sunil K. Aggarwal, 
MD, PhD, FAAPMR 

Treating Physician 
 

AIMS Institute (206) 420-1321 

 
We are required by law to provide the following information to you. 
 
You have been diagnosed with advanced cancer. 
 
The currently approved products and treatments for advanced cancer include chemotherapy, immunotherapy, 
and radiation therapy.  All currently approved and conventionally recognized treatments are unlikely to prolong 
your life. 
 
You are seeking to use the investigational product Psilocybin ([3-[2-(dimethylamino)ethyl]-1H-indol-4-yl] 
dihydrogen phosphate (IND# 129532; Sponsor Usona Institute). 
  
The potentially best outcome of completing a program of psilocybin assisted therapy is that it substantially and 
robustly palliates or relieves your depressive and anxious symptoms for more than a year, and that this 
improvement leads to improved immune function and potential modification, slowing, or reversal of the 
advancement of cancer.   
 
The potentially worst outcome of completing a program of psilocybin assisted therapy is that you experience mild 
headache, dizziness, fatigue, fainting, or worsening anxiety.  There is the possibility that new, unanticipated, 
different, or worse symptoms may result and that death could be hastened by the proposed treatment. 
 
Realistically, the most likely outcome is that you would experience prolonged relief of depressive and anxiety 
symptoms and better capacity to cope with your illness.    
 
Please note that your health benefit plan is not obligated to pay for the investigational product or any harm caused 
to you by psilocybin, unless otherwise specifically required to do so by law or contract, and that in order to receive 
psilocybin you may be required to pay the costs of administering it. 
 
Please note that you are liable for all expenses consequent to the use of psilocybin, except as otherwise provided 
in your health benefit plan or a contract between yourself and Usona Institute. 
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1. I am the Co-Founder and Co-Director of the the Advanced Integrative Medical

Science (AIMS) Institute, PLLC, a professional limited liability corporation. AIMS is an 

integrative oncology clinic located in Seattle, WA, dedicated to providing cutting edge integrative 

medical care, research, and education in oncology, psychiatry, neurology, rehabilitation, pain and 

palliative care.    

2. I am a physician licensed to practice medicine in the State of Washington and am

in good standing. I completed my medical degree at the University of Washington in 2010, I also 

received a PhD in Geography from the University of Washington, in 2008. I was a member of the 

NIH-funded Medical Scientist Training Program and received additional funding through the 

National Science Foundation Graduate Research Fellowship.  I hold undergraduate degrees in 

Philosophy (B.A. – With Distinction) and Chemistry (B.S. – High Honors) from the University of 

California, Berkeley, both received in 2001.   I hold a license to prescribe controlled substances 

issued to me by the Drug Enforcement Administration for drugs listed in Schedules II-V.  

3. I completed an internship in Internal Medicine at Virginia Mason Medical Center,

in Seattle; a Residency in Physical Medicine and Rehabilitation at NYU Medical Center, in New 

York; and a clinical fellowship in Hospice and Palliative Medicine at the NIH Clinical Center for 

Pain and Palliative Care Service in Bethesda, MD.  

4. I am board-certified in both Physical Medicine and Rehabilitation and Hospice and

Palliative Medicine. I hold faculty appointments at the University of Washington School of 

Medicine and Bastyr University. I am a hospice and palliative medicine and physical medicine and 

rehabilitation physician and medical geographer. 

5. My primary clinical work is as an Integrative Pain Management and Palliative Care

Clinician in private practice at the AIMS Institute (“AIMS”). I also serve as an on-call Palliative 

Care Physician and Associate Medical Director of MultiCare Hospice, in Tacoma, WA.  I 



-3-

previously ran the palliative care medicine consultation service at the MultiCare Auburn hospital 

and regional cancer center. 

6. I have received honors and awards for my work. For example, in March 2020, I

was recognized as a Top 20 Emerging Leader in Hospice and Palliative Medicine by the American 

Academy of Hospice and Palliative Care. 

7. Many patients I provide care to at AIMS are primarily in last stages of cancer.

Many suffer with anxiety and depression. I provide a variety of treatment modalities to try to 

mitigate these patients’ anxiety and depression. 

8. Some of my patients do not respond to therapy with conventional, and even cutting

edge and somewhat unconventional, medications or modalities. At any given time, I have a roster 

of patients suffering with anxiety and depression that cannot be relieved with approved therapies. 

I am familiar with the medical literature reflecting that for terminally ill patients suffering 

unrelieved anxiety and/or depression, quality and quantity of life is often reduced.  

9. I have followed the clinical trials with the investigational drug psilocybin as a tool

for relief of anxiety and depression in patients with life-threatening illnesses with keen interest.1 I 

am aware that psilocybin has successfully completed Phase I clinical trials and remains under 

investigation in later stage clinical trials. In my opinion, it would be beneficial to some of my 

patients who have advanced stage cancer to have access to psilocybin therapy. I have discussed 

the possibility of psilocybin therapy with some of my patients, including Erinn Baldeschwiler and 

Michal Bloom. 

1  Exhibit A attached hereto includes two studies regarding the clinical utility of psilocybin for 
therapeutic use, including:  Charles S. Grob, Alicia L. Danforth, & Gurpreet S. Chopra, , Pilot study of 
psilocybin treatment for anxiety in patients with advanced-stage cancer, 68 ARCH GEN 
PSYCHIATRY 71, 71 (2011) (anxiety levels measured at one, three, and six months after treatment 
“demonstrated a sustained reduction in anxiety”); Roland R. Griffiths et al., Psilocybin produces 
substantial and sustained decreases in depression and anxiety in patients with life-threatening 
cancer: A randomized double-blind trial, 30 J. OF PSYCHOPHARMACOLOGY 1181, 1195 (2016). 
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10. I have investigated various ways of obtaining the investigational drug psilocybin 

for therapeutic use with my patients, recognizing that it is a Schedule I controlled substance. It is 

my understanding that I would violate the law if I were to obtain, possess or administer a Schedule 

I substance without clear permission from the federal and state drug enforcement authorities. I 

have also previously explored “Expanded Access” as a method of obtaining a Schedule I controlled 

substance for patients in urgent need for an eligible investigational drug. My experience with 

Expanded Access did not result in any access to the Schedule I drug.  In my experience, Expanded 

Access was an unworkable process for my terminally ill patients with an urgent need for an eligible 

investigational drug, and this view is informed by an unsuccessful attempt to utilize this process 

in the recent past.  

 

 

**** 

Remainder of page intentionally blank. 

**** 
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I declare under penalty of perjury that the foregoing is true and correct. 

 
Executed on March 25, 2021. 
 

                          

Sunil Aggarwal, MD, PhD, FAAPMR 
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ONLINE FIRST

ORIGINAL ARTICLE

Pilot Study of Psilocybin Treatment for Anxiety
in Patients With Advanced-Stage Cancer
Charles S. Grob, MD; Alicia L. Danforth, MA; Gurpreet S. Chopra, MD; Marycie Hagerty, RN, BSN, MA;
Charles R. McKay, MD; Adam L. Halberstadt, PhD; George R. Greer, MD

Context: Researchers conducted extensive investiga-
tions of hallucinogens in the 1950s and 1960s. By the early
1970s, however, political and cultural pressures forced
the cessation of all projects. This investigation reexam-
ines a potentially promising clinical application of hal-
lucinogens in the treatment of anxiety reactive to ad-
vanced-stage cancer.

Objective: To explore the safety and efficacy of psilo-
cybin in patients with advanced-stage cancer and reac-
tive anxiety.

Design: A double-blind, placebo-controlled study of pa-
tients with advanced-stage cancer and anxiety, with sub-
jects acting as their own control, using a moderate dose
(0.2 mg/kg) of psilocybin.

Setting: A clinical research unit within a large public
sector academic medical center.

Participants: Twelve adults with advanced-stage can-
cer and anxiety.

Main Outcome Measures: In addition to monitor-
ing safety and subjective experience before and during
experimental treatment sessions, follow-up data includ-
ing results from the Beck Depression Inventory, Profile

of Mood States, and State-Trait Anxiety Inventory were
collected unblinded for 6 months after treatment.

Results: Safe physiological and psychological re-
sponses were documented during treatment sessions.
There were no clinically significant adverse events with
psilocybin. The State-Trait Anxiety Inventory trait anxi-
ety subscale demonstrated a significant reduction in anxi-
ety at 1 and 3 months after treatment. The Beck Depres-
sion Inventory revealed an improvement of mood that
reachedsignificanceat6months; theProfileofMoodStates
identified mood improvement after treatment with psi-
locybin that approached but did not reach significance.

Conclusions: This study established the feasibility and
safety of administering moderate doses of psilocybin to
patients with advanced-stage cancer and anxiety. Some
of the data revealed a positive trend toward improved
mood and anxiety. These results support the need for more
research in this long-neglected field.

Trial Registration: clinicaltrials.gov Identifier:
NCT00302744

Arch Gen Psychiatry. 2011;68(1):71-78.
Published online September 6, 2010.
doi:10.1001/archgenpsychiatry.2010.116

I N RECENT YEARS, THERE HAS BEEN

a growing awareness that the psy-
chological, spiritual, and existen-
tial crises often encountered by pa-
tients with cancer and their

families need to be addressed more vigor-
ously.1-4 From the late 1950s to the early
1970s, research was carried out exploring
the use of hallucinogens to treat the exis-
tential anxiety, despair, and isolation often
associated with advanced-stage cancer.5-15

Those studies described critically ill indi-
viduals undergoing psychospiritual epipha-
nies, often with powerful and sustained im-
provement in mood and anxiety as well as
diminished need for narcotic pain medica-
tion. Despite these promising results, there
has been no follow-up research.

Today, the medical value of hallucino-
gens is again being examined in formal
psychiatric settings. One substance un-
der investigation is psilocybin, 4-phos-
phoryloxy-N,N-dimethyltryptamine,
which occurs in nature in various species
of mushrooms. Psilocybin is rapidly me-
tabolized to psilocin, which is a potent ago-
nist at serotonin 5-HT1A/2A/2C receptors, with
5-HT2A receptor activation directly corre-
lated with human hallucinogenic activ-
ity.16 Psilocybin was studied during the
1960s to establish its psychopharmaco-
logical profile; it was found to be active
orally at around 10 mg, with stronger ef-
fects at higher doses, and to have a 4- to
6-hour duration of experience. Psycho-
logical effects were similar to those of ly-

Author Affiliations:
Departments of Psychiatry
(Drs Grob and Chopra) and
Internal Medicine (Dr McKay),
Harbor-UCLA Medical Center
and Los Angeles Biomedical
Research Institute, Torrance
(Drs Grob and McKay and
Mss Danforth and Hagerty)
and Department of Psychiatry,
University of California,
San Diego, La Jolla
(Dr Halberstadt); and Heffter
Research Institute, Santa Fe,
New Mexico (Dr Greer).
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sergic acid diethylamide (LSD), with psilocybin consid-
ered to be more strongly visual, less emotionally intense,
more euphoric, and with fewer panic reactions and less
chance of paranoia than LSD.17,18

Recent clinical examinations of psilocybin have indi-
cated that it is not hazardous to physical health.19 Posi-
tron emission tomographic studies demonstrated that
psilocybin produces a global increase in cerebral meta-
bolic rate of glucose, most markedly in the frontomedial
and frontolateral cortex, anterior cingulate, and tempo-
romedial cortex. These changes were correlated with
measures of psychological state and consistent with
potential neurobiological substrates of major mental
illnesses.20

In one recent study, 36 healthy volunteers received a
high dose (30 mg/70 kg) of psilocybin with no sus-
tained deleterious physiological or psychological ef-
fects. The investigators corroborated previous findings
that psilocybin could reliably catalyze mystical experi-
ences leading to significant and lasting improvements in
quality of life.21 In another study, the effects of psilocy-
bin were examined in patients with severe, refractory ob-
sessive-compulsive disorder. Researchers concluded that
psilocybin is safe and well tolerated in subjects with ob-
sessive-compulsive disorder and may be associated with
“robust acute reductions” in core obsessive-compulsive
disorder symptoms, although there was no clear dose-
response relationship.22

During the first wave of hallucinogen research from
the 1950s through the early 1970s, investigators who ad-
ministered hallucinogens to patients with end-stage can-
cers reported results that included improved mood and
reduced anxiety, even in those with profound psycho-
logical demoralization.23-26 The present study is the first
in more than 35 years to explore the potential utility of
a psilocybin treatment model for patients with reactive
anxiety associated with advanced-stage cancer.27

METHODS

Twelve subjects with advanced-stage cancer and a DSM-IV28 di-
agnosis of acute stress disorder, generalized anxiety disorder,
anxiety disorder due to cancer, or adjustment disorder with anxi-
ety were recruited into a within-subject, double-blind, placebo-
controlled study to examine the safety and efficacy of psilocy-
bin in the treatment of psychological distress associated with
the existential crisis of terminal disease. Participants were re-
cruited through Internet postings, flyer distribution, presen-
tations at local hospitals and wellness centers, oncologist re-
ferrals, and study registration on clinicaltrials.gov and by
contacting local patient support agencies and health care pro-
viders. Medical and psychiatric screening including brain mag-
netic resonance imaging, communication with treating oncolo-
gists, formal psychiatric diagnostic interviews, and informed
consent were required for enrollment into the study. Subjects
were not paid for their participation. The institutional review
board of the Los Angeles Biomedical Research Institute, Harbor-
UCLA Medical Center, Torrance, California, approved the pro-
tocol and monitored the study.

Of the 12 subjects, 11 were women. Subjects’ ages ranged from
36 to 58 years. Primary cancers included breast cancer in 4 sub-
jects, colon cancer in 3, ovarian cancer in 2, peritoneal cancer
in 1, salivary gland cancer in 1, and multiple myeloma in 1. All

subjects were in advanced stages of their illness. The duration
of their primary cancers ranged from 2 months to 18 years. Eight
subjects completed the 6-month follow-up assessment, 11 com-
pleted at least the first 4 months of assessment, and all 12 com-
pleted at least the first 3 months of follow-up. Two subjects died
of their cancer during the follow-up period, and 2 others be-
came too ill to continue participating. The study was conducted
from June 2004 to May 2008. By the time of submission of this
report in 2010, 10 of the 12 subjects had died.

Exclusion criteria included central nervous system involve-
ment of the cancer, severe cardiovascular illness, untreated hy-
pertension, abnormal hepatic or renal function, diabetes, life-
time history of schizophrenia, bipolar disease, other psychotic
illness, and anxiety or affective disorders within 1 year prior
to the onset of cancer. Medication contraindications included
active cancer chemotherapy, antiseizure medications, insulin
and oral hypoglycemics, and psychotropic medications in the
previous 2 weeks. Subjects also were asked to refrain from tak-
ing any medications the day of and the day after the experi-
mental treatment sessions, except for prescription or over-the-
counter nonnarcotic pain medications at any time and narcotic
pain medications up to 8 hours before and 6 hours after ad-
ministration of the experimental medicine.

Four subjects had no prior hallucinogen experience. Of the
remaining 8, 4 had hallucinogen experience more than 30 years
ago. Two had their last experience more than 5 years ago, and
the other 2 had taken a hallucinogen within the year prior to
their participation in the study. Hallucinogens taken included
LSD (7 subjects), hallucinogenic mushrooms (5 subjects), peyote
(2 subjects), and ayahuasca (2 subjects).

Subjects met with study staff to review the purpose and
intention of participation in the study, the treatment goals,
the structure of the experimental treatment sessions, and criti-
cal issues to be examined during the course of the treatments.
Subjects were informed of the range of emotional reaction
that might be experienced while under the influence of psilo-
cybin, including challenging psychological issues that might
arise, and were informed that the purpose of the investigation
was to determine whether psilocybin could ameliorate the
anxiety associated with their advanced-stage cancer. Addi-
tional goals of these meetings included establishing a comfort-
able level of rapport and trust between the patient and
research personnel, reviewing significant life issues in the
patient’s history, and the nature and status of present relation-
ships and concerns.

All experimental sessions took place in a hospital clinical
research unit in a room decorated with fabric wall hangings and
fresh flowers to provide a pleasing and comfortable environ-
ment. Subjects were admitted on the afternoon of the day prior
to treatment. A Holter cardiac monitor was attached for 24 hours
beginning at admission. Following medical and nursing evalu-
ations, the treatment team met with the subject to review the
procedure for the treatment session (described later), confirm
the subject’s personal intentions, and answer any additional ques-
tions. Subjects spent the night in the room on the research unit
and were provided dinner and a light breakfast before 06:30
hours. On the morning of treatment, the therapeutic team met
with the subject to administer presession instruments, attend
to patient comfort, and review treatment procedures for the ses-
sion one final time.

Each subject acted as his or her own control and was pro-
vided 2 experimental treatment sessions spaced several weeks
apart. They were informed that they would receive active psi-
locybin (0.2 mg/kg) on one occasion and the placebo, niacin
(250 mg), on the other occasion. Psilocybin and placebo were
administered in clear 00 capsules with corn starch and swal-
lowed with 100 mL of water. A niacin placebo was chosen be-
cause it often induces a mild physiological reaction (eg, flush-
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ing) without altering the psychological state. The order in which
subjects received the 2 different treatments was randomized and
known only by the research pharmacist. Treatment team per-
sonnel remained at the bedside with the subject for the entire
6-hour session.

Psilocybin or placebo was administered at 10:00 hours. The
subject was encouraged to lie in bed wearing eye shades during
the first few hours as well as to put on headphones to listen to
preselected music. Subjects were allowed to remain undisturbed
until each hour point, when treatment staff checked to inquire
how they were doing. Contact was generally brief; subjects had
been advised that there would be ample opportunity after the ses-
sion and in subsequent days, weeks, and months to discuss the
content of the experience. During hourly check-ins, heart rate (HR)
and blood pressure (BP) measurements also were taken. Non-
caffeinated clear liquids or juices were permitted.

At the conclusion of the 6-hour session, subjects discussed
the subjective aesthetic, cognitive, affective, and psychospiri-
tual experiences they had during the session and completed rat-
ing instruments. Various self-report inventories and question-
naires were administered from 2 weeks prior to the first treatment
session to up to 6 months after the second. Treatment team per-
sonnel maintained contact with subjects for the entire 6-month
follow-up period, including regularly scheduled monthly tele-
phone calls to update data on adverse events, concomitant medi-
cations, and evolving medical and psychological status.

ASSESSMENT MEASURES

Subjects’ BP and HR were measured 30 minutes before drug
ingestion, immediately before drug administration, and at hourly
intervals for the next 6 hours. Temperature was measured just
prior to drug administration and 6 hours later at the conclu-
sion of the session.

The following psychological measures were administered
the day before each of the experimental sessions: the Beck De-
pression Inventory (BDI), Profile of Mood States (POMS), and
State-Trait Anxiety Inventory (STAI). The POMS, STAI, 5-Di-
mension Altered States of Consciousness profile (5D-ASC), and
Brief Psychiatric Rating Scale were administered at the conclu-
sion of the experimental sessions. The day after the session, the
BDI, POMS, and STAI were readministered. Finally, the BDI,
POMS, and STAI were administered again 2 weeks after each
session and at monthly intervals for 6 months after the final
session.

INSTRUMENTS

Beck Depression Inventory

The BDI consists of a series of questions developed to measure
the intensity, severity, and depth of depression.29

Profile of Mood States

The POMS describes feelings individuals have, with the sub-
ject indicating his or her mood during the past week, includ-
ing the present day. The POMS Brief, used for this study, is a
shorter version of the original POMS Standard.30 Subjects were
instructed to fill out the POMS and BDI in reference to their
feelings during the past week.

State-Trait Anxiety Inventory

The STAI Form Y is a widely used self-report instrument for
assessing anxiety in adults. It includes separate measures of

state and trait anxiety.31 The STAI evaluates the essential
qualities of feelings of apprehension, tension, nervousness,
and worry. The STAI differentiates between the temporary
condition of state anxiety and the more general and long-
standing quality of trait anxiety. The STAI state anxiety sub-
scale asks for feelings at the moment of filling out the ques-
tionnaire, and the STAI trait anxiety subscale asks subjects
to indicate how they generally view themselves.

Brief Psychiatric Rating Scale

The Brief Psychiatric Rating Scale provides clinician assess-
ment of the level of symptoms such as hostility, suspicious-
ness, hallucination, and grandiosity.32

5-Dimension Altered States
of Consciousness Profile

The 5D-ASC rating scale measures alterations in mood, per-
ception, experience of self in relation to environment, and
thought disorder.33 The ASC items are grouped into 5 sub-
scales comprising several items, including the following:
(1) oceanic boundlessness, measuring derealization and
depersonalization accompanied by changes in affect ranging
from elevated mood to euphoria; (2) anxious ego dissolution,
measuring ego disintegration associated with loss of self-
control, thought disorder, arousal, and anxiety; (3) visionary
restructuralization, including hallucinations, pseudohalluci-
nations, synesthesia, changed meaning of perceptions, and
facilitated recollection and imagination; (4) auditory alter-
ations, with acoustic alterations and alterations of auditory
experiences; and (5) reduction of vigilance, associated with
drowsiness, reduced alertness, and related impairment of
cognition. Subjects filled out the 5D-ASC at the conclusion
of the session.

DATA ANALYSIS

Raw BDI, POMS, and STAI data were analyzed using 2-way
analysis of variance (ANOVA) with drug as the within-
subject factor and day as a repeated measure. When the
2-way ANOVA detected significant main effects of drug or
interactions between day and drug, post hoc pairwise com-
parisons were performed by 1-way ANOVA for each day.
The 5D-ASC data were analyzed using 1-way ANOVA with
drug as a within-subject factor. Item clusters comprising the
oceanic boundlessness, anxious ego dissolution, and vision-
ary restructuralization dimensions also were analyzed using
1-way ANOVA.34 The Brief Psychiatric Rating Scale data
were analyzed using 1-way ANOVA with drug as a within-
subject factor. The HR and BP data were analyzed using
2-way ANOVA with drug as a within-subject factor and time
as a repeated measure. When the 2-way ANOVA detected
significant main effects of drug or interactions between time
and drug, pairwise post hoc comparisons were performed by
1-way ANOVA at each time. For the measures listed earlier,
significance was demonstrated by surpassing an � level of
.05. Paired t tests were used to assess whether niacin placebo
and psilocybin produced effects on HR and BP compared
with the predrug time, and significance was demonstrated
for these multiple comparisons by surpassing an � level of
.025. For the BDI, POMS, and STAI, data from each of the 6
follow-up times were compared with the baseline value
obtained on the day before the first treatment session, using
t tests. For the follow-up data, significance was demon-
strated by surpassing an � level of .05.
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RESULTS

CARDIOVASCULAR FUNCTION

The administration of psilocybin at a dose of 0.2 mg/kg
induced a mild but statistically significant elevation of
HR (psilocybin�time interaction: F7,70=2.40, P=.03), sys-
tolic BP (F1,11 = 25.39, P � .001), and diastolic BP
(F1,11=5.94, P=.03) when compared with niacin pla-
cebo. Elevation of HR peaked 2 hours after psilocybin

administration, with a mean (SEM) peak effect of 81.5
(5.8) beats/min, which was statistically significant
(F1,11=11.31, P� .007) compared with 70.4 (4.3) beats/
min during placebo sessions (Figure 1A).

Blood pressure also peaked at the 2-hour point, with
mean (SEM) peak systolic BP during psilocybin ses-
sions measuring 138.9 (6.4) mm Hg (compared with 117.0
[4.3] mm Hg during niacin placebo sessions) (Figure 1B)
and mean (SEM) peak diastolic BP of 75.9 (3.4) mm Hg
during psilocybin sessions (compared with 69.6 [2.7]
mm Hg during niacin placebo sessions) (Figure 1C).
Holter monitor recordings during the psilocybin ses-
sions showed no sustained tachyarrhythmias or heart
block and were consistent with findings during active pla-
cebo sessions. Compared with the predrug time, niacin
modestly depressed diastolic BP 1 hour after adminis-
tration (Figure 1C) with a rebound over the next hour
but had no effect at other times.

PSYCHOLOGICAL MEASURES

The 5D-ASC demonstrated marked subjective differ-
ences between the psilocybin and placebo experiences.
Psilocybin particularly affected the oceanic boundless-
ness (F1,11=33.12, P� .001) and visionary restructural-
ization (F1,11=18.95, P=.001) dimensions (Figure 2A).
Psilocybin had smaller but significant effects on anx-
ious ego dissolution (F1,11=4.91, P=.049) and auditory
alterations (F1,11=5.93, P=.03). The item clusters with
marked differences between the subjective states pro-
duced by psilocybin and niacin included a significant in-
crease (P� .05) in psilocybin-invoked states of positive
derealization, positive depersonalization, altered sense
of time, positive mood, manialike experiences, elemen-
tary hallucinations, visual pseudohallucinations, synes-
thesia, changed meaning of percepts, facilitated recol-
lection, and facilitated imagination. Subscales with no
appreciable differences between intrasubjective states in-
duced by the 2 treatments included anxious derealiza-
tion, thought disorder, delusion, fear of loss of thought
control, and fear of loss of body control (Figure 2B).

For the BDI, there was an overall interaction of psi-
locybin and day that approached but did not attain sta-
tistical significance (F1,11=3.75, P=.08). There was no ap-
preciable change from 1 day prior to placebo
administration to 2 weeks after experimental treatment,
whereas a trend was observed after psilocybin adminis-
tration, from a mean (SEM) score of 16.1 (3.6) one day
before treatment to 10.0 (2.7) two weeks after treat-
ment (Figure 3A). As shown in Figure 3B, BDI scores
dropped by almost 30% from the first session to 1 month
after the second treatment session (t11=−2.17, P=.05), a
difference that was sustained and became significant at
the 6-month follow-up point (t7=2.71, P=.03).

The POMS similarly revealed a trend for reduced ad-
verse mood tone from 1 day before treatment with psi-
locybin to 2 weeks later, a difference that was not seen
after placebo (drug�time interaction: F3,33=2.71, P=.06)
(Figure 4A). Paired post hoc tests revealed that mean
(SEM) POMS scores were elevated (F1,11=7.48, P=.02) 1
day before psilocybin treatment (11.3 [3.1]) compared
with 1 day before placebo (4.5 [2.0]) and demonstrated
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that this difference disappeared 6 hours after psilocybin
administration. Improvement of mood, indicated by re-
duced POMS scores, was observed in 11 subjects after
administrationofpsilocybin.TheelevationofPOMSscores
1 day before psilocybin treatment occurred regardless of
whether the subjects were treated with placebo or psi-
locybin first (ie, there was no interaction between treat-
ment order and drug). As shown in Figure 4B, POMS
scores were not altered during the 6 months of fol-
low-up compared with the day before the first treatment
session.

The STAI revealed no significant changes from 1 day
before to 2 weeks after treatment, although a substan-
tial but nonsignificant decrease was evident for the state
anxiety subscale 6 hours after psilocybin administra-
tion, which was not observed after placebo (Figure 5A
and C). Although minimal change was observed in the
STAI state anxiety score for follow-up data, a sustained
decrease in STAI trait anxiety was observed for the en-
tire 6-month follow-up, reaching significance at the
1-month (t11=4.36, P= .001) and 3-month (t10=2.55,
P = .03) points after the second treatment session
(Figure 5B and D).

The Brief Psychiatric Rating Scale at the end of the ex-
perimental session revealed no appreciable difference be-
tween psilocybin and placebo administration.

COMMENT

The initial goals of this research project were to estab-
lish feasibility and safety for a hallucinogen treatment
model in patients with advanced-stage cancer and anxi-
ety. Following discussion with federal and state regula-
tory agencies as well as hospital institutional review board
and research committees, a modest 0.2-mg/kg psilocy-
bin dose was chosen. Although not comparable to higher
doses of hallucinogens administered in the past to se-
verely ill patients, the dose used here was still believed
capable of inducing an alteration of consciousness with
potential therapeutic benefit while optimizing patient
safety. Determining safe parameters with this novel treat-
ment paradigm is critical to establishing a strong foun-
dation for this field of study that would allow for future
investigations.

Consistent with previous research, we found no unto-
ward cardiovascular sequelae in our subject popula-
tion.19 Minor HR and BP elevations after psilocybin ad-
ministration were evidence only of a mild sympathomimetic
effect. Holter monitoring did not identify increased car-
diac arrhythmias in comparison with niacin placebo, even
in subjects who presented with some baseline cardiac ar-
rhythmia. Niacin may acutely lower BP through vasodi-
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Figure 5. Mean (SEM) State-Trait Anxiety Index (STAI) state anxiety scores (A) and trait anxiety scores (B) 1 day before, 6 hours after, 1 day after, and 2 weeks
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lation35 but had minimal effects on BP and HR in our sub-
jects, except for a reduction in diastolic BP that was noted
1 hour after administration of niacin. This transient effect
may have contributed to our detection of a significant psi-
locybin effect at that time but cannot explain the signifi-
cant effects of psilocybin over the subsequent intervals be-
cause the initial niacin-induced reduction of diastolic BP
did not persist. We also observed no adverse psychologi-
cal effects from the treatment. All subjects tolerated the
treatment sessions well, with no indication of severe anxi-
ety or a “bad trip.” The fact that psilocybin produced only
modest effects on the anxious ego dissolution scale of the
5D-ASC confirmed this conclusion.

When hallucinogens were administered to patients
with terminal cancer in the 1960s and early 1970s, the
occurrence of a profound psychospiritual experience was
correlated with therapeutic outcome.10,12 Such transcen-
dent states of consciousness are usually associated with
higher doses of hallucinogens, so our expectation of dem-
onstrating efficacy was limited.21 Common themes re-
ported by subjects included examining how their illness
had impacted their lives, relationships with family and
close friends, and sense of ontological security. In addi-
tion, subjects reported powerful empathic cathexis to close
friends and family members and examined how they
wished to address their limited life expectancy. In monthly
follow-up discussions, subjects reflected on insights and
new perspectives gained during their psilocybin treat-
ment. However, the frequency of these reports was not
quantified.

Although past researchers reported more pro-
nounced therapeutic effects with a higher-dose model,
even the lower dose of psilocybin used in the current study
gave some indication of therapeutic benefit in quantita-
tive psychological evaluations. In particular, we found
that the STAI trait anxiety subscale demonstrated a sus-
tained reduction in anxiety that reached significance at
the 1- and 3-month points after treatment. This reduc-
tion might reflect a reduced level of stress and anxiety
over time. Although the state anxiety on the STAI showed
a modest elevation at 6 months, the change was not sta-
tistically significant and might have resulted from the de-
teriorating medical status of most subjects over time.

Mood also improved for 2 weeks after treatment with
psilocybin, with sustained improvement on the BDI reach-
ing significance at the 6-month follow-up point. The
POMS scores also reflected improved mood 2 weeks af-
ter receiving psilocybin. Although not statistically sig-
nificant, there was a trend toward positive outcome. With
a larger cohort of subjects and use of a higher dose of
psilocybin, it seems possible that significant results would
be obtained on these measures.

Compared with placebo sessions, POMS scores were
elevated in subjects immediately prior to psilocybin ad-
ministration. The reasons for this difference in POMS scores
1 day before administration are not entirely clear. Subject
expectations were unlikely to have played a role in the el-
evation of the POMS scores on the day before treatment
because the elevation occurred regardless of treatment or-
der. The most likely explanation for the elevation of POMS
scores prior to treatment with psilocybin may be that sub-
ject randomization was not complete with regard to this

instrument. Nonetheless, POMS scores declined after ad-
ministration of psilocybin in 11 of 12 subjects, suggest-
ing that psilocybin produces mood-elevating effects that
persist after the acute effects of the drug.

Another focus of the study was the effect of a 0.2-
mg/kg psilocybin dose on somatic symptoms, particu-
larly pain perception. In contrast to previous investiga-
tions, we did not find robust reductions in pain perception
or lessened need for narcotic pain medication. In the 2
weeks following experimental treatment sessions, sev-
eral subjects reported lessened pain, whereas others did
not. There was no apparent difference between subjects
treated with psilocybin and those treated with placebo
(data not shown). Although this modest dose of psilo-
cybin was not observed to impact pain, given the im-
pressive reports of earlier researchers,6 this measure would
certainly be indicated for study with higher doses.

Although we used a within-subject, double-blind, pla-
cebo-controlled design, the drug order was almost al-
ways apparent to subjects and investigators whether the
treatment was psilocybin or placebo. In fact, one con-
sistent subject critique of the study was that the placebo
sessions were perceived as far less worthwhile than those
with psilocybin. Many of the subjects suggested that fu-
ture protocols provide the opportunity for a second psi-
locybin session several weeks after the first. The general
consensus among subjects was that a follow-up experi-
ence with psilocybin would reinforce and extend the per-
ceived therapeutic effects of the initial session.

Future studies also will need to address the issue of
controlling for a placebo effect that might otherwise be
attributed to the active treatment. Given the subjects’ grave
prognosis and limited life expectancy, we decided to pro-
vide all subjects with an opportunity to experience the
experimental medicine and to serve as their own con-
trol. Although we believed that to be the ethical course
to take, given the life circumstances subjects were en-
countering, the protocol design contains some inherent
limitations. A better experimental design might incor-
porate an independent control group, receiving only either
placebo treatment or a conventional psychopharmaco-
logical intervention. Although there is no question that
the extensive attention paid to the subjects influenced
outcomes, the unique qualities of the psilocybin expe-
rience in facilitating strong therapeutic bonds and ame-
liorating underlying psychological demoralization are im-
portant factors worthy of further exploration.

Another limitation of this study was variability in the
extent of contact with subjects after treatment. A mini-
mum contact of 1 hour monthly was established, but vari-
ability in additional ad hoc communication depended on
the needs and wishes of the subjects, some of whom were
near death compared with others who were more functional.

Despite the limitations, this study demonstrates that the
careful and controlled use of psilocybin may provide an
alternative model for the treatment of conditions that are
often minimally responsive to conventional therapies, in-
cluding the profound existential anxiety and despair that
often accompany advanced-stage cancers. A recent re-
view from the psilocybin research group at Johns Hop-
kins University describes the critical components neces-
sary for ensuring subject safety in hallucinogen research.36
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Taking into account these essential provisions for opti-
mizing safety as well as adhering to strict ethical stan-
dards of conduct for treatment facilitators, the results pro-
vided herein indicate the safety and promise of continued
investigations into the range of medical effects of hallu-
cinogenic compounds such as psilocybin.
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Introduction
Cancer patients often develop a chronic, clinically significant syn-
drome of psychosocial distress having depressed mood, anxiety, 
and reduced quality of life as core features, with up to 40% of 
cancer patients meeting criteria for a mood disorder (Holland 
et al., 2013; Mitchell et al., 2011). In cancer patients, depression 
and anxiety have been associated with decreased treatment adher-
ence (Arrieta et al., 2013; Colleoni et al., 2000), prolonged hospi-
talization (Prieto et al., 2002), decreased quality of life (Arrieta 
et  al., 2013; Skarstein et  al., 2000), and increased suicidality 
(Shim and Park, 2012). Depression is an independent risk factor 
of early death in cancer patients (Arrieta et al., 2013; Pinquart and 
Duberstein, 2010). Antidepressants and, less frequently, benzodi-
azepines are used to treat depressed mood and anxiety in cancer 
patients, although evidence suggesting efficacy is limited and 
conflicting, and benzodiazepines are generally only recommended 
for short-term use because of side effects and withdrawal (Grassi 
et al., 2014; Ostuzzi et al., 2015; Walker et al., 2014). Although 
psychological approaches have shown only small to medium 
effects in treating emotional distress and quality of life, with low 
quality of reporting in many trials (Faller et al., 2013), there are 
several promising interventions utilizing existential orientations 
to psychotherapy (Breitbart et al., 2015; Spiegel, 2015).

The classic hallucinogens, which include psilocybin (psilocin) 
and (+)-lysergic acid diethylamide (LSD), are a structurally 
diverse group of compounds that are 5-HT2A receptor agonists and 
produce a unique profile of changes in thoughts, perceptions, and 
emotions (Halberstadt, 2015; Nichols, 2016). Several unblinded 
studies in the 1960s and 70s suggested that such compounds 
might be effective in treating psychological distress in cancer 
patients (Grof et  al., 1973; Kast, 1967; Richards et  al., 1977); 
however, these studies did not include the comparison conditions 
that would be expected of modern psychopharmacology trials.

Psilocybin produces substantial and  
sustained decreases in depression and  
anxiety in patients with life-threatening 
cancer: A randomized double-blind trial
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Abstract
Cancer patients often develop chronic, clinically significant symptoms of depression and anxiety. Previous studies suggest that psilocybin may decrease 
depression and anxiety in cancer patients. The effects of psilocybin were studied in 51 cancer patients with life-threatening diagnoses and symptoms of 
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Subsequently, human research with these compounds was 
halted for almost three decades because of safety and other con-
cerns raised in response to widespread non-medical use in the 
1960s. Recent resumption of clinical research with these com-
pounds has established conditions for safe administration 
(Johnson et al., 2008; Studerus et al., 2011).

Two recent double-blind, placebo-controlled studies with 
the classic hallucinogens psilocybin (Grob et  al., 2011) and 
LSD (Gasser et al., 2014) examined effects in 12 patients with 
life-threatening illness, including cancer. Both studies showed 
promising trends toward decreased psychological distress. Of 
most relevance to the present study with psilocybin, Grob and 
colleagues showed that a low-moderate dose of psilocybin (14 
mg/70 kg) decreased a measure of trait anxiety at 1 and 3 
months and depressed mood at 6-month follow-up. Also rele-
vant, a recent open-label pilot study in 12 patients with treat-
ment-resistant depression showed marked reductions in 
depressive symptoms 1 week and 3 months after administration 
of 10 and 25 mg of psilocybin in two sessions separated by 7 
days (Carhart-Harris et al., 2016).

The present study provides the most rigorous evaluation to 
date of the efficacy of a classic hallucinogen for treatment of 
depressed mood and anxiety in psychologically distressed cancer 
patients. The study evaluated a range of clinically relevant meas-
ures using a double-blind cross-over design to compare a very 
low psilocybin dose (intended as a placebo) to a moderately high 
psilocybin dose in 51 patients under conditions that minimized 
expectancy effects.

Methods

Study participants

Participants with a potentially life-threatening cancer diagnosis 
and a DSM-IV diagnosis that included anxiety and/or mood symp-
toms were recruited through flyers, internet, and physician referral. 
Of 566 individuals who were screened by telephone, 56 were ran-
domized. Figure 1 shows a CONSORT flow diagram. Table 1 
shows demographics for the 51 participants who completed at least 
one session. The two randomized groups did not significantly dif-
fer demographically. All 51 participants had a potentially life-
threatening cancer diagnosis, with 65% having recurrent or 
metastatic disease. Types of cancer included breast (13 partici-
pants), upper aerodigestive (7), gastrointestinal (4), genitourinary 
(18), hematologic malignancies (8), other (1). All had a DSM-IV 
diagnosis: chronic adjustment disorder with anxiety (11 partici-
pants), chronic adjustment disorder with mixed anxiety and 
depressed mood (11), dysthymic disorder (5), generalized anxiety 
disorder (GAD) (5), major depressive disorder (MDD) (14), or a 
dual diagnosis of GAD and MDD (4), or GAD and dysthymic dis-
order (1). Detailed inclusion/exclusion criteria are in the online 
Supplementary material. The Johns Hopkins IRB approved the 
study. Written informed consent was obtained from participants.

Study design and overview

A two-session, double-blind cross-over design compared the 
effects of a low versus high psilocybin dose on measures of 
depressed mood, anxiety, and quality of life, as well as meas-
ures of short-term and enduring changes in attitudes and 
behavior. Participants were randomly assigned to one of two 

groups. The Low-Dose-1st Group received the low dose of 
psilocybin on the first session and the high dose on the second 
session, whereas the High-Dose-1st Group received the high 
dose on the first session and the low dose on the second ses-
sion. The duration of each participant’s participation was 
approximately 9 months (mean 275 days). Psilocybin session 1 
occurred, on average, approximately 1 month after study 
enrollment (mean 28 days), with session 2 occurring approxi-
mately 5 weeks later (mean 38 days). Data assessments 
occurred: (1) immediately after study enrollment (Baseline 
assessment); (2) on both session days (during and at the end of 
the session); (3) approximately 5 weeks (mean 37 days) after 
each session (Post-session 1 and Post-session 2 assessments); 
(4) approximately 6 months (mean 211 days) after Session 2 
(6-month follow-up).

Interventions

Meetings with session monitors.  After study enrollment and 
assessment of baseline measures, and before the first psilocybin 
session, each participant met with the two session monitors 
(staff who would be present during session days) on two or more 
occasions (mean of 3.0 occasions for a mean total of 7.9 hours). 
The day after each psilocybin session participants met with the 
session monitors (mean 1.2 hours). Participants met with moni-
tors on two or more occasions between the first and second psi-
locybin session (mean of 2.7 occasions for a mean total of 3.4 
hours) and on two or more occasions between the second session 
and 6-month follow-up (mean of 2.5 occasions for a mean total 
of 2.4 hours). Preparation meetings, the first meeting following 
each session, and the last meeting before the second session 
were always in person. For the 37 participants (73%) who did 
not reside within commuting distance of the research facility, 
49% of the Post-session 1 meetings with monitors occurred via 
telephone or video calls.

A description of session monitor roles and the content and 
rationale for meetings between participants and monitors is pro-
vided elsewhere (Johnson et al., 2008). Briefly, preparation meet-
ings before the first session, which included discussion of 
meaningful aspects of the participant’s life, served to establish 
rapport and prepare the participant for the psilocybin sessions. 
During sessions, monitors were nondirective and supportive, and 
they encouraged participants to “trust, let go and be open” to the 
experience. Meetings after sessions generally focused on novel 
thoughts and feelings that arose during sessions. Session moni-
tors were study staff originally trained by William Richards PhD, 
a clinical psychologist with extensive experience conducting 
studies with classic hallucinogens. Monitor education varied 
from college graduate to PhD. Formal clinical training varied 
from none to clinical psychologist. Monitors were selected as 
having significant human relations skills and self-described 
experience with altered states of consciousness induced by means 
such as meditation, yogic breathing, or relaxation techniques.

Psilocybin sessions.  Drug sessions were conducted in an aes-
thetic living-room-like environment with two monitors present. 
Participants were instructed to consume a low-fat breakfast 
before coming to the research unit. A urine sample was taken to 
verify abstinence from common drugs of abuse (cocaine, ben-
zodiazepines, and opioids including methadone). Participants 
who reported use of cannabis or dronabinol were instructed not 
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to use for at least 24 h before sessions. Psilocybin doses were 
administered in identically appearing opaque, size 0 gelatin 
capsules, with lactose as the inactive capsule filler. For most of 
the time during the session, participants were encouraged to lie 
down on the couch, use an eye mask to block external visual 
distraction, and use headphones through which a music pro-
gram was played. The same music program was played for all 
participants in both sessions. Participants were encouraged to 
focus their attention on their inner experiences throughout the 
session. Thus, there was no explicit instruction for participants 
to focus on their attitudes, ideas, or emotions related to their 
cancer. A more detailed description of the study room and 

procedures followed on session days is provided elsewhere 
(Griffiths et al., 2006; Johnson et al., 2008).

Instructions to participants and monitors to facilitate dose 
condition blinding and minimize expectancy effects.  Expec-
tancies, on part of both participants and monitors, are believed to 
play a large role in the qualitative effects of psilocybin-like drugs 
(Griffiths et al., 2006; Metzner et al., 1965). Although double-
blind methods are usually used to protect against such effects, 
expectancy is likely to be significantly operative in a standard 
drug versus placebo design when the drug being evaluated pro-
duces highly discriminable effects and participants and staff 

Signed consent and assessed for eligibility (n=83)

Excluded  (n=27)
Not meeting inclusion criteria (n=21)
Declined to participate (n=6)

Data obtained at 6 month follow-up (n=22)
6 month follow-up data not obtained (n=1, 

disease progression; n=1, failure to return 
calls, likely due to disease progression)

Data obtained for 2nd session (n=24)
Data not obtained for 2nd session (disease 

progression, n=1)

Allocated to low dose psilocybin on 1st session  
(n=27)

Data obtained for 1st session (n=25)
Data not obtained for 1st session (n=1, 

anxiety; n=1, disease progression)

Data obtained for 2nd session (n=25)
Data not obtained for 2nd session (disease 

progression, n=1)

Allocated to high dose psilocybin on 1st 
session (n=29)

Data obtained for 1st session (n=26)
Data not obtained for 1st session (n=1, 

anxiety, n=1, vomited shortly after capsule 
administration; n=1, family reason)

Randomized (n=56)

Assessed on telephone for eligibility (n=566)

Data obtained at 6 month follow-up (n=24)
6 month follow-up data not obtained (n=1, 

disease progression)

Excluded  (n=483)
Not meeting inclusion/exclusion

criteria (n=411)
Declined to participate (n=72)

Figure 1.  Flow diagram showing participation across the study.
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know the specific drug conditions to be tested. For these reasons, 
in the present study a low dose of psilocybin was compared with 
a high dose of psilocybin, and participants and monitors were 
given instructions that obscured the actual dose conditions to be 
tested. Specifically, they were told that psilocybin would be 
administered in both sessions, the psilocybin doses administered 
in the two sessions might range anywhere from very low to high, 
the doses in the two sessions might or might not be the same, 
sensitivity to psilocybin dose varies widely across individuals, 
and that at least one dose would be moderate to high. Participants 
and monitors were further strongly encouraged to try to attain 
maximal therapeutic and personal benefit from each session.

Dose conditions.  The study compared a high psilocybin dose 
(22 or 30 mg/70 kg) with a low dose (1 or 3 mg/70 kg) adminis-
tered in identically appearing capsules. When this study was 
designed, we had little past experience with a range of psilocybin 
doses. We decreased the high dose from 30 to 22 mg/70 kg after 
two of the first three participants who received a high dose of  
30 mg/70 kg were discontinued from the study (one from  
vomiting shortly after capsule administration and one for 

personal reasons). Related to this decision, preliminary data from 
a dose-effect study in healthy participants suggested that rates of 
psychologically challenging experiences were substantially 
greater at 30 than at 20 mg/70 kg (Griffiths et al., 2011). The low 
dose of psilocybin was decreased from 3 to 1 mg/70 kg after 12 
participants because data from the same dose-effect study showed 
significant psilocybin effects at 5 mg/70 kg, which raised con-
cern that 3 mg/70 kg might not serve as an inactive placebo.

Outcome measures

Cardiovascular measures and monitor ratings assessed 
throughout the session.  Ten minutes before and 30, 60, 90, 
120, 180, 240, 300, and 360 min after capsule administration, 
blood pressure, heart rate, and monitor ratings were obtained as 
described previously (Griffiths et  al., 2006). The two session 
monitors completed the Monitor Rating Questionnaire, which 
involved rating or scoring several dimensions of the participant’s 
behavior or mood. The dimensions, which are expressed as peak 
scores in Table 2, were rated on a 5-point scale from 0 to 4. Data 
were the mean of the two monitor ratings at each time-point.

Table 1.  Participant demographics for all participants and for both of the dose sequence groups separately+.

Measure Low-Dose-1st  
(High-Dose-2nd) (n=25)

High-Dose-1st  
(Low-Dose-2nd) (n=26)

All Participants  
(n=51)

Gender (% female) 48% 50% 49%
Age in years (mean, SEM) 56.1 (2.3) 56.5 (1.8) 56.3 (1.4)
Race/Ethnicity  
  White 92% 96% 94%
  Black/African American 4% 4% 4%
  Asian 4% 0% 2%
Education  
  High school 4% 0% 2%
  College 32% 58% 45%
  Post-graduate 64% 42% 53%
Relationship status (married or living with partner) 72% 65% 69%
Lifetime use of hallucinogens  
  Percent reporting any past use 56% 36% 45%
  Years since last use (mean, SEM) 30.9 (3.2) 30.0 (4.5) 30.6 (2.6)
Recent use of cannabis or dronabiol  
  Percent reporting recent use 52% 42% 47%
  Users use per month (mean, SEM)   4.7 (1.6)   7.0 (2.1)   5.8 (1.3)
Cancer prognosis at time of enrollment  
  Possibility of recurrence 32% 38% 35%
  Recurrent/metastatic (>2yr anticipated survival) 32% 42% 37%
  Recurrent/metastatic (<2yr anticipated survival) 36% 19% 27%
Psychiatric symptomsa  
  Depressed mood 72% 65% 69%
  Anxiety 68% 58% 63%
Prior use of medication for anxiety or depressionb 52% 50% 51%

+There were no significant differences between the two dose sequence groups on any demographic variable (t-tests and chi-square tests with continuous and categorical 
variables, respectively).
a�Psychiatric symptom classification was based on SCID (DSM-IV) diagnoses. All had a DSM-IV diagnosis: chronic adjustment disorder with anxiety (11 participants), 
chronic adjustment disorder with mixed anxiety and depressed mood (11), dysthymic disorder (5), generalized anxiety disorder (GAD) (5), major depressive disorder 
(MDD) (14), or a duel diagnosis of GAD and MDD (4), or GAD and dysthymic disorder (1). Depressed mood was defined as meeting criteria for MDD, dysthymic disorder, or 
adjustment disorder with anxiety and depressed mood, chronic. Anxiety was defined as meeting criteria for GAD, adjustment disorder with anxiety, chronic, or adjustment 
disorder with anxiety and depressed mood, chronic.

b�Data in this row refer to percentage of participants who had received antidepressant or anxiolytic medication after the cancer diagnosis but had terminated the medication 
sometime before study enrollment because they had found it to be unsatisfactory.
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Subjective drug effect measures assessed 7 h after psilocy-
bin administration.  When psilocybin effects had subsided, 
participants completed four questionnaires: Hallucinogen Rating 
Scale (HRS) (Strassman et  al., 1994); 5-Dimension Altered 
States of Consciousness (5D-ASC) (Dittrich, 1998); Mysticism 
Scale (Experience-specific 9-point scale) (Hood et  al., 2001, 
2009); and the States of Consciousness Questionnaire (SOCQ) 
(Griffiths et al., 2006). Thirty items on the SOCQ comprise the 
Mystical Experience Questionnaire (MEQ30), which was shown 
sensitive to mystical-type subjective effects of psilocybin in lab-
oratory studies as well as survey studies of recreational use of 
psilocybin mushrooms (Barrett et  al., 2015; MacLean et  al., 
2012). Four factor scores (Mystical, Positive mood, Transcen-
dence of time and space, and Ineffability) and a mean total score 
(the mean of all 30 items) were assessed.

Therapeutically relevant measures assessed at Baseline, 5 
weeks after each session, and 6-month follow-up.  Seven-
teen measures focused on mood states, attitudes, disposition, and 
behaviors thought to be therapeutically relevant in psychologi-
cally distressed cancer patients were assessed at four time-points 
over the study: immediately after study enrollment (Baseline 
assessment), about 5 weeks (mean 37 days) after each session 
(Post-session 1 and 2 assessments), and about 6 months (mean 
211 days) after session 2 (6-month follow-up).

The two primary therapeutic outcome measures were  
the widely used clinician-rated measures of depression, GRID-
HAM-D-17 (ISCDD, 2003) and anxiety, HAM-A assessed with 
the SIGH-A (Shear et al., 2001). For these clinician-rated meas-
ures, a clinically significant response was defined as ⩾50% 
decrease in measure relative to Baseline; symptom remission was 
defined as ⩾50% decrease in measure relative to Baseline and a 
score of ⩽7 on the GRID-HAMD or HAM-A (Gao et al., 2014; 
Matza et al., 2010).

Fifteen secondary measures focused on psychiatric symp-
toms, moods, and attitudes: BDI, self-rated depression meas-
ure (Beck and Steer, 1987); HADS, self-rated separate 
measures of depression and anxiety, and a total score (Zigmond 
and Snaith, 1983); STAI, self-rated measure of state and trait 
anxiety separately (Spielberger, 1983); POMS, Total Mood 
Disturbance Subscale, self-rated dysphoric mood measure 
(McNair et  al., 1992); BSI, self-rated psychiatric symptoms 
(Derogatis, 1992); MQOL, self-rated measure of overall qual-
ity of life (total score) and meaningful existence (existential 
subscale) during life-threatening illness (Cohen et al., 1995); 
LOT-R, self-rated optimism measure associated with illness 
(Scheier and Carver, 1985); LAP-R Death Acceptance, self-
rated scale assessing absence of anxiety about death (Reker, 
1992); Death Transcendence Scale, self-rated measure of posi-
tive attitudes about death (VandeCreek, 1999); Purpose in Life 
Test, self-rated measure of life meaningfulness (McIntosh, 
1999); and LAP-R Coherence, self-rated scale assessing logi-
cally integrated understanding of self, others, and life in gen-
eral (Reker, 1992).

Community observer-rated changes in participant behavior 
and attitudes assessed at Baseline, 5 weeks after Session 2, 
and 6-month follow-up.  Structured telephone interviews with 
community observers (e.g. family members, friends, or work col-
leagues) provided ratings of participant attitudes and behavior 
reflecting healthy psychosocial functioning (Griffiths et al., 2011). 
The interviewer provided no information to the rater about the 
participant or the nature of the research study. The structured 
interview (Community Observer Questionnaire) consisted of ask-
ing the rater to rate the participant’s behavior and attitudes using a 
10-point scale (from 1 = not at all, to 10 = extremely) on 13 items 
reflecting healthy psychosocial functioning: inner peace; patience; 
good-natured humor/playfulness; mental flexibility; optimism; 
anxiety (scored negatively); interpersonal perceptiveness and  
caring; negative expression of anger (scored negatively); com-
passion/social concern; expression of positive emotions (e.g. joy, 
love, appreciation); self-confidence; forgiveness of others; and 
forgiveness of self. On the first rating occasion, which occurred 
soon after acceptance into the study, raters were instructed to base 
their ratings on observations of and conversations with the partici-
pant over the past 3 months. On two subsequent assessments, rat-
ers were told their previous ratings and were instructed to rate the 
participant based on interactions over the last month (post-session 
2 assessment) or since beginning in the study (6-month follow-
up). Data from each interview with each rater were calculated as a 
total score. Changes in each participant’s behavior and attitudes 
after drug sessions were expressed as a mean change score (i.e. 
difference score) from the baseline rating across the raters. Of 438 
scheduled ratings by community observers, 25 (<6%) were missed 
due to failure to return calls or to the rater not having contact with 
the participant over the rating period.

Table 2.  Peak effects on cardiovascular measures and session monitor 
ratings of participant behavior and mood assessed throughout the 
session+

.

Measure Low dose High dose

Cardiovascular measures (peak effects) 
 � Systolic blood pressure  

(mm Hg)
142.20 (2.45) 155.26 (2.87)***

 � Diastolic blood pressure  
(mm Hg)

82.90 (1.35) 89.68 (1.21)***

 � Heart rate (beats per minute) 78.86 (2.17) 84.06 (2.36)***
Session monitor ratings (peak effects)a 
  Overall drug effect 1.37 (0.09) 2.90 (0.07)***
  Unresponsive to questions 0.13 (0.07) 0.70 (0.12)***
  Anxiety or fearfulness 0.50 (0.10) 0.93 (0.15)**
  Distance from ordinary reality 0.94 (0.12) 2.68 (0.10)***
 � Ideas of reference/paranoid 

thinking
0.05 (0.03) 0.14 (0.05)***

  Yawning 0.33 (0.11) 1.28 (0.26)***
  Tearing/crying 0.66 (0.14) 2.01 (0.25)***
  Nausea/vomiting 0.11 (0.04) 0.44 (0.10)**
  Visual effects with eyes open 0.32 (0.09) 1.83 (0.17)***
  Visual effects with eyes closed 0.93 (0.09) 1.75 (0.07)***
  Spontaneous motor activity 1.12 (0.15) 1.86 (0.30)*
  Restless/fidgety 0.83 (0.12) 1.28 (0.15)**
  Joy/intense happiness 0.69 (0.12) 1.90 (0.14)***
  Peace/harmony 1.08 (0.13) 2.01 (0.13)***
  Psychological discomfort 0.34 (0.08) 0.91 (0.15)***
  Physical discomfort 0.31 (0.08) 0.62 (0.11)**

+�Data are means (SEM) for peak effects during sessions after low dose (n=50) 
or high dose (n=50) psilocybin collapsed across the two dose sequence groups. 
Asterisks indicate significant differences from the low dose (*p<0.05, **p<0.01, 
***p<0.001).

a�Maximum possible scores for all monitor ratings were 4 except for visual effects 
with eyes closed which was 2.
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Spirituality measures assessed at Baseline, 5 weeks after 
Session 2, and 6-month follow-up.  Three measures of spiritu-
ality were assessed at three time-points: Baseline, 5 weeks after 
session 2, and at the 6-month follow-up: FACIT-Sp, a self-rated 
measure of the spiritual dimension of quality of life in chronic 
illness (Peterman et  al., 2002) assessed on how the participant 
felt “on average”; Spiritual-Religious Outcome Scale, a three-
item measure used to assess spiritual and religious changes dur-
ing illness (Pargament et al., 2004); and Faith Maturity Scale, a 
12-item scale assessing the degree to which a person’s priorities 
and perspectives align with “mainline” Protestant traditions 
(Benson et al., 1993).

Persisting effects of the psilocybin session assessed 5 weeks 
after each session and 6-month follow-up.  The Persisting 
Effects Questionnaire assessed self-rated positive and negative 
changes in attitudes, moods, behavior, and spiritual experience 
attributed to the most recent psilocybin session (Griffiths et al., 
2006, 2011). At the 6-month follow-up, the questionnaire was 
completed on the basis of the high-dose session, which was iden-
tified as the session in which the participant experienced the most 
pronounced changes in their ordinary mental processes. Twelve 
subscales (described in Table 8) were scored.

The questionnaire included three final questions (see Griffiths 
et al. 2006 for more specific wording): (1) How personally mean-
ingful was the experience? (rated from 1 to 8, with 1 = no more 
than routine, everyday experiences; 7 = among the five most 
meaningful experiences of my life; and 8 = the single most mean-
ingful experience of my life). (2) Indicate the degree to which the 
experience was spiritually significant to you? (rated from 1 to 6, 
with 1 = not at all; 5 = among the five most spiritually significant 
experiences of my life; 6 = the single most spiritually significant 
experience of my life). (3) Do you believe that the experience and 
your contemplation of that experience have led to change in your 
current sense of personal well-being or life satisfaction? (rated 
from +3 = increased very much; +2 = increased moderately; 0 = 
no change; –3 = decreased very much).

Statistical analysis

Differences in demographic data between the two dose sequence 
groups were examined with t-tests and chi-square tests with con-
tinuous and categorical variables, respectively.

Data analyses were conducted to demonstrate the appropriate-
ness of combining data for the 1 and 3 mg/70 kg doses in the 
low-dose condition and for including data for the one participant 
who received 30 mg/70 kg. To determine if the two different 
psilocybin doses differed in the low-dose condition, t-tests were 
used to compare participants who received 3 mg/70 kg (n = 12) 
with those who received 1 mg/70 kg (n = 38) on participant rat-
ings of peak intensity of effect (HRS intensity item completed 7 
h after administration) and peak monitor ratings of overall drug 
effect across the session. Because neither of these were signifi-
cantly different, data from the 1 and 3 mg/70 kg doses were com-
bined in the low-dose condition for all analyses.

Of the 50 participants who completed the high-dose condi-
tion, one received 30 mg/70 kg and 49 received 22 mg/70 kg.  
To determine if inclusion of the data from the one participant 
who received 30 mg/70 kg affected conclusions about the most 

therapeutically relevant outcome measures, the analyses for the 
17 measures shown in Tables 4 and 5 were conducted with and 
without that participant. Because there were few differences in 
significance (72 of 75 tests remained the same), that participant’s 
data were included in all the analyses.

To examine acute drug effects from sessions, the drug dose 
conditions were collapsed across the two dose sequence groups. 
The appropriateness of this approach was supported by an 
absence of any significant group effects and any group-by-dose 
interactions on the cardiovascular measures (peak systolic and 
diastolic pressures and heart rate) and on several key monitor- 
and participant-rated measures: peak monitor ratings of drug 
strength and joy/intense happiness, and end-of-session partici-
pant ratings on the Mysticism Scale.

Six participants reported initiating medication treatment with 
an anxiolytic (2 participants), antidepressant (3), or both (1) 
between the Post-session 2 and the 6-month follow-up assess-
ments. To determine if inclusion of these participants affected 
statistical outcomes in the analyses of the 6-month assessment, 
the analyses summarized in Tables 4, 5, 6, 7 and 8 were con-
ducted with and without these six participants. All statistical out-
comes remained identical. Thus, data from these six participants 
were retained in the data analyses.

For cardiovascular measures and monitor ratings assessed 
repeatedly during sessions, repeated measures regressions were 
conducted in SAS PROC MIXED using an AR(1) covariance 
structure and fixed effects of dose and time. Planned comparison 
t-tests were used to assess differences between the high- and low-
dose condition at each time-point.

Peak scores for cardiovascular measures and monitor ratings 
during sessions were defined as the maximum value from pre-
capsule to 6 h post-capsule. These peak scores and the end-of-
session ratings (Tables 2 and 3) were analyzed using repeated 
measures regressions in SAS PROC MIXED with a CS covari-
ance structure and fixed effects of group and dose.

For the analyses of continuous measures described below, 
repeated measures regressions were conducted in SAS PROC 
MIXED using an AR(1) covariance structure and fixed effects of 
group and time. Planned comparison t-tests (specified below) 
from these analyses are reported. For dichotomous measures, 
Friedman’s Test was conducted in SPSS for both the overall anal-
ysis and planned comparisons as specified below. All results are 
expressed as unadjusted scores.

For the measures that were assessed in the two dose sequence 
groups at Baseline, Post-session 1, Post-session 2, and 6 months 
(Tables 4 and 5), the following planned comparisons most rele-
vant to examining the effects of psilocybin dose were conducted: 
Between-group comparisons at Baseline, Post 1, and Post 2; and 
within-group comparisons of Baseline versus Post 1 in both dose 
sequence groups, and Post 1 versus Post 2 in the Low-Dose-1st 
(High-Dose-2nd) Group. A planned comparison between 
Baseline and 6 months collapsed across groups was also con-
ducted. Effects sizes were calculated using Cohen’s d.

For measures assessed only at Baseline, Post 2, and 6 months 
(Table 7), between-group planned comparisons were conducted 
at Baseline, Post 2, and 6 months. Because measures assessed 
only at these time-points cannot provide information about the 
psilocybin dose, data were collapsed across the two dose 
sequence groups and planned comparisons were conducted com-
paring Baseline with Post 2 and Baseline with 6 months.
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For participant ratings of persisting effects attributed to the 
session (e.g. Table 8), planned comparisons for continuous and 
dichotomous measures were conducted between: (1) ratings at 5 
weeks after the low versus high-dose sessions; (2) ratings of low 
dose at 5 weeks versus ratings of high dose at the 6-month fol-
low-up; (3) ratings of high dose at 5 weeks versus ratings of high 
dose at the 6-month follow-up.

As described above, clinician-rated measures of depression 
(GRID-HAMD) and anxiety (HAM-A) were analyzed as continu-
ous measures. In addition for both measures, a clinically significant 
response was defined as ⩾50% decrease in measure relative to 
Baseline; symptom remission was defined as ⩾50% decrease in 
measure relative to Baseline and a score of ⩽7. Planned compari-
sons were conducted via independent z-tests of proportions between 
the two dose sequence groups at Post-session 1, Post-session 2, and 
6 months. To determine if effects were sustained at 6 months, 
planned comparisons were also conducted via dependent z-tests of 
proportions between Post-session 2 versus 6 months in the Low-
Dose-1st (High-Dose-2nd) Group, and between Post-session 1 ver-
sus 6 months in the High-Dose-1st (Low-Dose-2nd) Group.

Exploratory analyses used Pearson’s correlations to examine 
the relationship between total scores on the Mystical Experience 

Questionnaire (MEQ30) assessed at the end of session 1 and 
enduring effects assessed 5 weeks after session 1. The Post-
session 1 measures were ratings on three items from the Persisting 
Effects Questionnaire (meaningfulness, spiritual significance, 
and life satisfaction) and 17 therapeutically relevant measures 
assessed at Baseline and Post 1 (Tables 4 and 5) expressed as dif-
ference from baseline scores. Significant relationships were fur-
ther examined using partial correlations to control for 
end-of-session participant-rated “Intensity” (item 98 from the 
HRS). To examine MEQ30 scores as a mediator of the effect of 
psilocybin dose on therapeutic effects, a bootstrap analysis was 
done using the PROCESS macro (Hayes, 2013) in SPSS. 
Bootstrapping is a non-parametric method appropriate for small 
samples, which was used to estimate 95% confidence intervals 
for the mediation effect. The PROCESS macro also calculated 
direct effects on outcome for both group effects and MEQ30.

Results

Adverse effects

No serious adverse events attributed to psilocybin administration 
occurred. A number of adverse events occurred during psilocybin 
sessions, none of which were deemed to be serious. Except as 
noted below, all of these adverse events had resolved fully by the 
end of the sessions. Consistent with previous research (Griffiths 
et  al., 2006, 2011), there were transient moderate increases in 
systolic and/or diastolic blood pressure after psilocybin. In this 
study, an episode of elevated systolic blood pressure (>160 mm 
Hg at one or more time-point) occurred in 34% of participants in 
the high-dose session and 17% of participants in the low-dose 
session. An episode of elevated diastolic blood pressure (>100 
mm Hg at one or more time-point) occurred in 13% of partici-
pants in the high-dose session and 2% of participants in the low-
dose session. None of these episodes met criteria for medical 
intervention. Nausea or vomiting occurred in 15% of participants 
in the high-dose session and none in the low-dose session. An 
episode of physical discomfort (any type) occurred in 21% of 
participants in the high-dose session and 8% in the low-dose ses-
sion. Also consistent with previous research (Griffiths et  al., 
2006, 2011), transient episodes of psychological distress during 
psilocybin sessions (as rated by session monitors) were more 
common after the high dose than the low dose. Psychological 
discomfort (any type) occurred in 32% of participants in the 
high-dose session and 12% in the low-dose session. An episode 
of anxiety occurred in 26% of participants in the high-dose  
session and 15% in the low-dose session. One participant had  
a transient episode of paranoid ideation (2% of high-dose ses-
sions). There were no cases of hallucinogen persisting perception 
disorder or prolonged psychosis. One participant reported mild 
headache starting toward the end of the high-dose session and 
lasting until 9 p.m. that evening. Of the 11 participants for whom 
headache was assessed on the day after sessions, two reported a 
delayed moderate headache after the high-dose session.

Integrity of blinding procedures

After all psilocybin sessions had been completed, the eight study 
staff members who had served as primary monitors or as assistant 
monitors for four or more participants completed a questionnaire 

Table 3.  Participant ratings on questionnaires completed 7 hours after 
psilocybin administration+.

Questionnaire and subscale 
description

Low dose
(post-session)

High dose
(post-session)

Hallucinogen Rating Scale (HRS)  
  Intensity 36.47 (2.78) 63.76 (2.34)***
  Somesthesia 15.38 (1.55) 35.62 (2.75)***
  Affect 23.79 (2.13) 44.60 (2.54)***
  Perception 12.92 (1.76) 41.18 (2.78)***
  Cognition 18.88 (2.09) 43.08 (2.54)***
  Volition 30.81 (2.02) 37.06 (1.88)*
5 Dimension Altered States of Consciousness (5D-ASC) 
  Oceanic boundlessness (OBN) 26.86 (3.73) 63.99 (3.78)***
  Dread of ego dissolution (DED) 6.89 (1.50) 19.21 (2.38)***
 � Visionary restructuralization 

(VRS)
22.41 (2.99) 61.16 (3.48)***

  Auditory alterations (AUA) 6.72 (1.87) 14.88 (2.18)***
  Vigilance reduction (VIR) 22.74 (2.70) 30.85 (2.24)**
Mystical Experience Questionnaire (MEQ30) 
  Mystical 24.34 (3.83) 59.58 (4.22)***
 � Transcendence of time and 

space
22.38 (2.90) 62.08 (3.38)***

  Positive mood 35.84 (4.00) 69.82 (3.82)***
  Ineffability 30.80 (4.49) 74.46 (3.67)***
  Total 26.90 (3.44) 63.64 (3.56)***
Mysticism Scale (M scale)  
  Interpretation 48.95 (3.54) 71.45 (2.24)***
  Introvertive 44.53 (3.21) 71.20 (2.14)***
  Extrovertive 37.48 (3.19) 64.58 (2.81)***
  Total 49.36 (3.51) 77.38 (2.40)***

+�All data are expressed as a percentage of maximum possible score. Data are 
means (1 SEM) for questionnaires completed 7 h after the low-dose (n = 50) 
and high-dose (n = 50) sessions collapsed across the two dose sequence groups. 
Asterisks indicate significant differences from the low dose (*p<0.05, **p<0.01, 
***p<0.001).
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that asked about their understanding of the experimental design. 
Although all correctly believed that psilocybin had been admin-
istered, five of eight made incorrect inferences about the study 
design or procedures, including possible administration of three 
or more dose levels of psilocybin across different participants 
(four monitors), an inactive placebo (one monitor), other psycho-
active compounds such as dextromethorphan (one monitor), or 
only low psilocybin doses (one monitor).

At the end of each session day, monitors rated their guess of the 
magnitude of drug dose administered in the capsule that day on a 
10 cm line. Although, as expected, the mean (±SE) monitor rating 
of the dose magnitude of the high psilocybin dose was signifi-
cantly larger than the low dose (7.0±0.29 vs. 1.7±0.21, p<0.001, 
planned comparison), the distributions of ratings overlapped, with 
more than 13% of the high-dose sessions being rated as 4 or less 
and more than 12% of the low-dose sessions being rated as 4 or 
more. Overall, we conclude that the blinding procedures provided 

some protection against a priori monitor expectancy strongly 
determining outcomes of the psilocybin dose manipulation.

Outcome measures

Psilocybin produced orderly dose- and time-related increases on 
blood pressure, heart rate, and all 16 monitor-rated dimensions of the 
participant’s behavior or mood assessed throughout sessions, with a 
generally similar time-course in both dose conditions (see Figure 2 
for illustrative time-course measures). Significant differences 
between the dose conditions generally first occurred at 30- or 
60-min, with the high dose usually showing peak effects from 90–
180 min and decreasing toward pre-drug levels over the remainder 
of the session. Table 2 shows mean peak effects for these measures.

End-of-session measures that assessed subjective experiences 
during the session were significantly greater after the high than 
the low dose (Table 3).

Table 4.  Effects of psilocybin on the 11 therapeutically relevant outcome measures assessed at Baseline, Post-session 1 (5 weeks after Session 1), 
Post-session 2 (5 weeks after Session 2), and 6 months follow-up that fulfilled conservative criteria for demonstrating an effect of psilocybin+.

Measure Group Assessment time-point

  Baselinea Post-session 1b Post-session 2c 6 monthsd

GRID-HAMD-17 (Depression)  Low-Dose-1st (High-Dose-2nd) 22.32 (0.88) 14.80 (1.45) 6.50 (0.86)*** 6.95 (1.24)
High-Dose-1st (Low-Dose-2nd) 22.84 (0.97) 6.64 (1.04)*** 6.52 (1.44) 6.23 (1.30)

Beck Depression Inventory (BDI)  Low-Dose-1st (High-Dose-2nd) 18.40 (1.09) 12.92 (1.58) 8.17 (1.24)*** 8.00 (1.50)
High-Dose-1st (Low-Dose-2nd) 17.77 (1.61) 7.00 (1.39)** 5.80 (1.41) 6.17 (1.26)

HADS Depression  Low-Dose-1st (High-Dose-2nd) 9.48 (0.71) 6.04 (0.79) 4.57 (0.73)* 4.64 (0.72)
High-Dose-1st (Low-Dose-2nd) 9.81 (0.69) 3.92 (0.74)* 4.28 (0.89) 3.46 (0.66)

HAM-A (Anxiety)  Low-Dose-1st (High-Dose-2nd) 25.68 (0.89) 16.64 (1.53) 8.92 (1.14)*** 7.95 (1.19)
High-Dose-1st (Low-Dose-2nd) 25.73 (1.11) 8.48 (1.16)*** 7.52 (1.27) 7.04 (1.17)

STAI-Trait Anxiety  Low-Dose-1st (High-Dose-2nd) 47.46 (1.62) 40.48 (2.11) 35.48 (2.05)** 36.83 (2.08)
High-Dose-1st (Low-Dose-2nd) 47.73 (1.91) 34.64 (1.84)* 34.28 (2.25) 35.32 (2.18)

POMS Total Mood Disturbance  Low-Dose-1st (High-Dose-2nd) 51.72 (6.35) 42.48 (7.72) 21.09 (5.81)*** 23.50 (6.57)
High-Dose-1st (Low-Dose-2nd) 56.93 (5.33) 18.96 (5.78)** 17.14 (6.35) 12.52 (5.36)

Brief Symptom Inventory (BSI)  Low-Dose-1st (High-Dose-2nd) 41.76 (4.40) 33.74 (4.47) 26.08 (4.53)* 23.50 (3.85)
High-Dose-1st (Low-Dose-2nd) 40.19 (3.71) 18.08 (3.62)** 16.48 (3.77) 14.35 (3.35)

MQOL (Overall Quality of Life)  Low-Dose-1st (High-Dose-2nd) 5.69 (0.24) 6.17 (0.32) 6.90 (0.34)** 6.88 (0.37)
High-Dose-1st (Low-Dose-2nd) 5.32 (0.29) 7.14 (0.29)* 7.46 (0.34) 7.65 (0.36)

MQOL (Meaningful Existence)  Low-Dose-1st (High-Dose-2nd) 6.03 (0.30) 6.10 (0.39) 7.30 (0.35)*** 7.29 (0.31)
High-Dose-1st (Low-Dose-2nd) 5.43 (0.29) 7.23 (0.33)* 7.30 (0.38) 7.62 (0.35)

LAP-R Death Acceptance  Low-Dose-1st (High-Dose-2nd) 28.05 (2.04) 29.14 (2.25) 34.95 (1.92)*** 34.95 (1.52)
High-Dose-1st (Low-Dose-2nd) 29.09 (2.07) 36.17 (1.59)* 35.13 (1.90) 36.25 (1.59)

LOT-R (Optimism)  Low-Dose-1st (High-Dose-2nd) 13.56 (0.97) 13.60 (1.23) 15.96 (1.12)** 16.68 (1.14)
High-Dose-1st (Low-Dose-2nd) 14.15 (0.97) 17.23 (0.67)* 17.16 (0.99) 17.43 (0.92)

+�Numerical data show means (SEM) for outcome measures in the two dose sequence groups: (1) those that received a low dose on the 1st session and a high dose on the 
2nd (n = 25, 25, 24, and 22 at Baseline, Post-session 1, Post-session 2, and 6 months, respectively), and (2) those that received a high dose on 1st session and a low 
dose on the 2nd (n = 26, 25 or 26, 25, and 24 at Baseline, Post-session 1, Post-session 2, and 6 months, respectively). Data are shown for the 11 measures that fulfilled 
the most conservative criteria for demonstrating psilocybin effects (i.e. showing a significant between-group difference at the Post-session 1 assessment as well as a 
difference between Post-session 1 and Post-session 2 assessments in the Low-Dose-1st (High-Dose-2nd) Group). Results for the measures not fulfilling these criteria are 
shown in Table 5.

a�In this column (Baseline), there were no significant differences between groups.
b�In this column, italic font indicates a within-group significant difference from Baseline (p<.05, planned comparison); asterisks indicate significant differences between 
groups (*p<0.05, **p<0.01, ***p<0.001, planned comparisons); between groups effect size (Cohen’s d as absolute values) for the 11 measures from top to bottom were: 
1.30, 0.81, 0.56, 1.23, 0.60, 0.70, 0.78, 0.65, 0.65, 0.97, and 0.75.

c�In this column, there were no significant differences between groups; asterisks indicate significant differences between the Post-session 1 and Post-session 2 as-
sessments in the Low-Dose-1st (High-Dose-2nd) Group (*p<0.05, **p<0.01, ***p<0.001, planned comparisons); effect size (Cohen’s d as absolute values) for the 11 
measures from top to bottom were: 1.33, 0.69, 0.40, 1.10, 0.50, 0.64, 0.35, 0.46, 0.66, 0.68, and 0.41.

d�The difference between Baseline and 6 months, collapsed across groups, was significant for all 11 measures (p<0.001, planned comparison); effect size (Cohen’s d as 
absolute values) for the 11 measures from top to bottom were: 2.98,1.63, 1.65, 3.40, 1.20, 1.26, 1.17, 1.14, 1.12, 0.84, and 0.66.
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Psilocybin produced large and sustained effects on the two 
primary clinician-rated therapeutically relevant outcome meas-
ures as well as most of the secondary measures assessed at 

Baseline, 5 weeks after each session, and at 6-month follow-up. 
Of the 17 measures assessed, 16 showed significant effects (i.e. a 
between-group difference at the Post-session 1 assessment and/or 

Table 5.  Effects of psilocybin on six therapeutically relevant outcome measures assessed at Baseline, Post-session 1 (5 weeks after Session 1), Post-
session 2 (5 weeks after Session 2), and 6 months that did not fulfill conservative criteria for demonstrating an effect of psilocybin+.

Measure Group Assessment time-point

  Baselinea Post-session 1b Post-session 2c 6 monthsd

HADS Total Low-Dose-1st (High-Dose-2nd) 20.52 (0.92) 12.04 (1.18) 9.17 (1.15)* 9.32 (1.22)
  High-Dose-1st (Low-Dose-2nd) 20.88 (0.89) 9.31 (1.29) 8.96 (1.53) 8.17 (1.16)
HADS Anxiety Low-Dose-1st (High-Dose-2nd) 11.04 (0.60) 6.00 (0.59) 4.91 (0.60) 4.68 (0.67)
  High-Dose-1st (Low-Dose-2nd) 11.08 (0.53) 5.38 (0.78) 4.68 (0.75) 4.71 (0.65)
STAI State Anxiety Low-Dose-1st (High-Dose-2nd) 42.00 (1.76) 37.48 (2.49) 32.83 (2.21)* 32.73 (2.38)
  High-Dose-1st (Low-Dose-2nd) 45.77 (1.98) 34.36 (2.17) 31.56 (2.02) 30.25 (1.98)
Death Transcendence Scale Low-Dose-1st (High-Dose-2nd) 122.12 (4.39) 127.66 (3.92) 136.00 (3.62)** 133.36 (3.91)
  High-Dose-1st (Low-Dose-2nd) 117.85 (3.34) 128.46 (3.99) 127.25 (4.09) 128.96 (4.07)
Purpose in Life Low-Dose-1st (High-Dose-2nd) 96.16 (3.32) 101.80 (3.78) 106.92 (3.63)* 108.00 (3.36)
  High-Dose-1st (Low-Dose-2nd) 91.04 (3.43) 106.19 (3.04) 107.00 (3.73) 108.08 (3.71)
LAP-R Coherence Low-Dose-1st (High-Dose-2nd) 35.25 (2.36) 38.14 (2.52) 43.00 (2.31)* 43.25 (2.09)
  High-Dose-1st (Low-Dose-2nd) 30.86 (1.91) 36.83 (2.01) 39.30 (2.05) 40.25 (1.93)

+�Numerical data show means (1 SEM) for primary outcome measures in the two dose sequence groups: (1) those that received a low dose on the 1st session and a high 
dose on the 2nd (n = 25, 25, 24, and 22 at Baseline, Post-session 1, Post-session 2, and 6 months, respectively), and (2) those that received a high dose on 1st session 
and a low dose on the 2nd (n = 26, 26, 25, and 24 at Baseline, Post-session 1, Post-session 2, and 6 months, respectively). Data are shown for the six measures that did 
not fulfill the most conservative criteria for demonstrating psilocybin effects (i.e. did not show a significant between-group difference at the Post-session 1 assessment 
as well as a significant difference between Post-session 1 and Post-session 2 assessments in the Low-Dose-1st (High-Dose-2nd) Group).

a�In this column, there were no significant differences between groups.
b�In this column, italic font indicates a within-group significant difference from Baseline (p<0.05, planned comparison); there were no significant between-group 
differences.

c�In this column, there were no significant differences between groups; asterisks indicate significant differences between the Post-session 1 and Post-session 2 assessments 
in the Low-Dose-1st (High-Dose-2nd) Group (*p<0.05, **p<0.01, planned comparisons); effect size (Cohen’s d as absolute values) for the five significant measures 
(HADS total, STAI State Anxiety, Death Transcendence Scale, Purpose in Life, and LAP-R Coherence, respectively were: 0.51, 0.41, 0.46, 0.28, and 0.49.

d�The difference between Baseline and 6 months, collapsed across groups, was significant for all six measures (p<0.001, planned comparison); effect size (Cohen’s d as 
absolute values) for the six measures from top to bottom were: 2.34, 2.15, 1.25, 0.58, 0.85, and 0.90.

Table 6.  Percentage of participants with clinically significant response rate and symptom remission rate as assessed with the clinician-rated 
measures of depression and anxiety+a.

Measure Group Assessment time-point

  Post-session 1 Post-session 2 6 monthsb

  Clinical 
response

Symptom 
remission

Clinical 
response

Symptom 
remission

Clinical 
response

Symptom 
remission

GRID-HAMD-17
  (Depression)

Low-Dose-1st (High-Dose-2nd) 32% 16% 75% 58% 77% 59%
High-Dose-1st (Low-Dose-2nd) 92%*** 60%** 84% 68% 79% 71%

HAM-A 
  (Anxiety)

Low-Dose-1st (High-Dose-2nd) 24% 12% 83% 42% 82% 50%
High-Dose-1st (Low-Dose-2nd) 76%*** 52%** 80% 60% 83% 63%

+ Data are percentage of participants fulfilling criteria at Post-session 1 (5 weeks after Session 1), Post-session 2 (5 weeks after Session 2), and 6 months. Clinical 
response was defined as ⩾50% decrease in measure relative to Baseline; Symptom remission was defined as ⩾50% decrease in measure relative to Baseline and a score 
of ⩽7 on GRID-HAMD-17 or HAM-A. For the Post-session 1, Post-session 2, and 6-month time-points, respectively, the number of participants was 25, 24, and 22 in the 
Low-Dose-1st (High-Dose-2nd) Group, and 25, 25, and 24 in the High-Dose-1st (Low-Dose-2nd) Group.
a�Within each data column, asterisks indicate significant differences between groups (*p<0.05, **p<0.01, ***p<0.001, planned comparisons, z-tests).
b�Effects of psilocybin on response and remission were sustained at 6 months as indicated by an absence of significant difference (p>0.05, planned comparisons, z-tests) 
between (1) Post-session 2 vs. 6 months in the Low-Dose-1st (High-Dose-2nd) Group and (2) Post-session 1 vs. 6 months in the High-Dose-1st (Low-Dose-2nd) Group. 
Overall response and remission rates were somewhat higher at 6 months when data were excluded for the six participants who initiated treatment with an antidepressant 
or anxiolytic between Post-session 2 and 6 months: on the GRID-HAMD-17 mean response and remission rate across the two dose sequence groups at 6 months increased 
from 78% to 83% and from 65% to 68%, respectively. On the HAM-A these rates increased from 83% to 85% and from 57% to 60%, respectively.
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a difference between Post-session 1 and Post-session 2 assess-
ments in the Low-Dose-1st Group). Conservative criteria for 
concluding that psilocybin dose affected these outcomes is to 

consider only those measures that showed both a between-group 
difference at Post-session 1 and a difference between Post-
session 1 and Post-session 2 assessments in the Low-Dose-1st 

Table 7.  Community observer ratings of participant attitudes and behavior, and three measures of spirituality assessed at Baseline, Post-session 2 
(5 weeks after Session 2), and 6 months, collapsed across the two drug sequence groups*.

Measure Assessment time-point

  Baseline Post-session 2a 6 monthsb

Community observer ratings of positive changes in attitudes & behavior  
  Total score 81.62 (1.61) 93.79 (1.70)*** 94.41 (1.66)***
FACIT-Sp – Spiritual well-being in chronic illness  
  Total score (% of maximum score) 44.92 (2.71) 68.13 (3.62)*** 70.79 (3.17)***
Faith Maturity Scale  
  Total score (% of maximum score) 49.73 (2.71) 53.94 (3.39)* 55.56 (3.29)*
Spiritual/Religious Outcome Scale  
  Total score (% maximum score) 48.53 (3.97) 64.67 (3.54)*** 63.41 (3.80)***

*�Numerical data show means (1 SEM) for outcome measures collapsed across the two dose sequence groups (n = 51, 50, and 46 at Baseline, Post-session 2, and 6 months, 
respectively). The two dose sequence groups were not significantly different from each other at Baseline, Post-session 2, and 6-month assessments (planned compari-
sons). Asterisks indicate significant differences from Baseline (*p<0.05, **p<0.01, ***p<0.001, planned comparisons).

a�In this column, effect size (Cohen’s d as absolute values) for the four measures from top to bottom were: 1.06, 1.03, 0.20, 0.61.
b�In this column, effect size (Cohen’s d as absolute values) for the four measures from top to bottom were: 1.14, 1.28, 0.28, and 0.55.

Table 8.  Participant ratings of persisting effects attributed to the session on ratings completed 5 weeks after the low-dose and high-dose 
psilocybin sessions, and, again, retrospectively for the high-dose session 6 months after the second session+.

Questionnaire and subscale description Assessment time-point

  Low dose
(5 weeks)

High dose
(5 weeks)

High dose
6-month follow-up

Persisting Effects Questionnaire (% of maximum score) 
  Positive attitudes about life 39.57 (3.91) 57.78 (3.10)*** 61.17 (3.51)***
  Negative attitudes about life 3.82 (0.99) 5.08 (1.54) 3.18 (0.96)
  Positive attitudes about self 35.16 (3.80) 50.70 (3.46)*** 54.78 (3.37)***
  Negative attitudes about self 3.89 (0.86) 4.80 (1.43) 3.52 (1.16)
  Positive mood changes 36.85 (3.99) 49.06 (3.45)*** 55.32 (3.58)***
  Negative mood changes 3.42 (1.18) 5.42 (1.57) 3.00 (1.18)
  Altruistic/positive social effects 35.60 (3.79) 47.42 (3.49)*** 51.11 (3.69)***
  Antisocial/negative social effects 3.55 (1.11) 3.73 (1.06) 2.51 (0.90)
  Positive behavior changes 48.40 (4.66) 59.60 (4.02)*** 64.78 (4.03)***
  Negative behavior changes 1.60 (1.27) 3.60 (1.97) 0.87 (0.61)
  Increased spirituality 37.07 (4.31) 52.48 (3.88)*** 57.43 (4.17)***
  Decreased spirituality 1.68 (0.63) 1.88 (0.68) 1.27 (0.39)
How personally meaningful was the experience? 
(maximum score=8)

4.62 (0.31) 6.38 (0.20)*** 6.65 (0.18)***

 � Top 5 most meaningful of life, including 
single most (% of participants)

24% 62%*** 67.4%***

How spiritually significant was the experience? 
(maximum score=6)

3.16 (0.24) 4.46 (0.19)*** 4.78 (0.17)***

 � Top 5 most spiritually significant of life, 
including single most (% of participants)

24% 66%*** 69.6%***

Did the experience change your sense of well-
being or life satisfaction? (maximum score=3)

1.50 (0.19) 2.20 (0.16)*** 2.33 (0.14)***

 � Increased well-being or life satisfaction 
moderately or very much (% of participants)

52% 86%*** 82.6%***

+�Except where noted, numerical data show means (1 SEM) for persisting effects ratings 5 weeks after the low-dose session (n = 50), 5 weeks after the high-dose session 
(n = 50), and, again, retrospectively for the high-dose session 6 months after the second session (n = 46). There were no significant differences between ratings of the 
high dose at 5 weeks after the session vs. the 6-month follow-up. Asterisks indicate significant differences from ratings obtained 5 weeks after the low dose session 
(*p<0.05, **p<0.01, ***p<0.001, planned comparisons).
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Group. Table 4 shows data for the 11 measures that fulfilled these 
criteria and Figure 3 shows results graphically for nine of these 
measures. For the 11 measures, the mean effect size (Cohen’s d) 
for the between-group difference at the Post-session 1 assess-
ment was 0.82, for the within-group difference between Post-
session 1 and Post-session 2 in the Low-Dose-1st Group was 
0.66, and, for both groups combined, the difference between 
Baseline and 6 months was 1.55 (see Table 4 footnotes).

Table 5 presents results from six therapeutically relevant out-
come measures that did not fulfill conservative criteria for dem-
onstrating an effect of psilocybin. Although none of the measures 
showed a significant difference between groups at Post-session 1, 
five of the six showed a significant difference between Post-
session 1 and Post-session 2 in the Low-Dose-1st (High-Dose-
2nd) Group, and all six measures showed large significant 
changes in a therapeutically relevant direction (decreases in neg-
ative affect and increases in positive attitudes about death and life 
meaning and coherence) from Baseline to 6-Month Follow-up 
(mean effect size 1.35).

Rates of clinically significant response and symptom remis-
sion for the two primary outcome measures of clinician-rated 
symptoms of depression (GRID-HAMD-17) and anxiety (HAM-
A) showed large effects of psilocybin that were sustained at 6 
months (Table 6, Figure 4). For instance, 5 weeks after Session 1, 

92% of participants in the High-Dose-1st Group showed a clini-
cally significant response (i.e. ⩾50% decrease relative to 
Baseline) on the GRID-HAMD-17 compared with a 32% 
response rate in the Low-Dose-1st Group. At 6 months 79% of 
those in the High-Dose-1st Group continued to show a clinically 
significant response. Likewise, these percentages for the HAM-A 
were 76% and 24%, respectively, for the High-Dose 1st Group 
and Low-Dose-1st Group 5 weeks after Session 1, and 83% for 
the High-Dose-1st at 6 months. An analogous pattern of results 
was shown for symptom remission to normal range (i.e. ⩾50% 
decrease relative to Baseline and a score of ⩽7 on GRID-
HAMD-17 or HAM-A), with rates of symptom remission of 60% 
and 52% for depression and anxiety, respectively, 5 weeks after 
the high psilocybin dose in Session 1, and with rates of 71% and 
63%, respectively, sustained at 6 months. Collapsing across the 
two dose sequence groups, the overall rate of clinical response at 
6 months was 78% and 83% for depression and anxiety, respec-
tively, and the overall rate of symptom remission at 6 months for 
all participants was 65% and 57%, respectively.

Community observer ratings showed significant positive 
changes in participants’ attitudes and behavior at the two post-
psilocybin assessment time-points (Table 7). All three measures 
of spirituality showed similar increases (Table 7). As with the 
measures shown in Table 4, these measures show significant 

Figure 2.  Within-session time-course of psilocybin effects on cardiovascular and observer-rated measures.
Cardiovascular (systolic and diastolic blood pressure, and heart rate) and observer (i.e. monitor)-rated overall drug effect, visual effects with eyes closed (as described by 
the participant), and joy/intense happiness. Data points show means; brackets indicate 1 SEM; circles show data after the low dose (n = 50); squares show data after the 
high dose (n = 50). Filled squares indicate the dose conditions were significantly different at the indicated time-point (p<0.05, planned comparisons). Y-axes for observer 
ratings show maximum possible scores.
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Figure 3.  Effects of psilocybin on selected outcome measures that were assessed at Baseline, Post-session 1 (5 weeks after Session 1), Post-session 
2 (5 weeks after Session 2), and 6-month follow-up.
Data points show means; brackets indicate 1 SEM; circles represent the group that received a low dose on the 1st session and a high dose on the 2nd session (n = 25, 
25, 24, and 22 at Baseline, Post-session 1, Post-session 2, and 6 months, respectively); squares represent the group that received a high dose on 1st session and a low 
dose on the 2nd session (n = 26, 26, 25, and 24 at Baseline, Post-session 1, Post-session 2, and 6 months, respectively). Star symbol indicates a significant difference 
between the two groups at the Post-session 1 time-point (p<0.05, planned comparison). Cross symbol indicates a significant difference between the Post-session 1 and 
Post-session 2 time-points in the Low-Dose-1st (High-Dose-2nd) Group (p<0.05, planned comparison).
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changes in the expected directions at Post-session 2 that were 
generally sustained at the 6-month follow-up.

Table 8 shows participant ratings of persisting effects attrib-
uted to the session experiences rated 5 weeks after the low- and 
high-dose psilocybin sessions, and, again, for the high-dose ses-
sion at the 6-month follow-up. The high dose produced signifi-
cantly greater ratings of positive persisting effects on attitudes 

about life and self, mood changes, social effects, behavior, and 
spirituality. These effects were sustained at 6-month follow-up. 
Negative ratings of these dimensions were low and not signifi-
cantly different between conditions. The high-dose experiences 
were rated as producing significantly greater personal meaning, 
spiritual significance and increased well-being or life satisfac-
tion, with differences sustained at 6 months.
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Figure 4.  Effects of psilocybin on clinically significant response rate and symptom remission rate as assessed with clinician-rated measures of 
depression and anxiety.
Data are percentage of participants fulfilling criteria at Post-session 1 (5 weeks after Session 1) and at 6 months. Asterisks indicates that the low and high-dose groups 
were significantly different at 5 weeks (p>0.001); data at 6 months show these effects were sustained at follow-up. See Table 6 for other details.
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Mystical experience scores (MEQ30) assessed at the end of 
Session 1 correlated significantly with 18 of 20 measures assessed 
5 weeks after the session: ratings of meaningfulness (r = 0.77), 
spiritual significance (r = 0.75), increased life satisfaction (r = 
0.53), GRID-HAMD (r = −0.41), BDI (r = −0.30), HADS 
Depression (r = −0.36), HADS Total (r = −0.41), HADS 
Anxiety (r = −0.34), HAM-A (r = −0.59), STAI-Trait Anxiety (r 
= −0.31), POMS Total Mood Disturbance (r = −0.35) BSI (r = 
−0.38), MQOL (r = 0.32), MQOF-meaningful existence (r = 
0.41), LAP-R Death Acceptance (r = 0.38), Death Transcendence 
Scale (r = 0.31), Purpose in Life (r = 0.29), LAP-R Coherence (r 
= 0.41). Figure 5 shows some of these effects. To further examine 
the contribution of mystical experience to these outcome meas-
ures, partial correlations were conducted to control for the partic-
ipant-rated intensity of drug effect, which, like mystical 
experience, was assessed at the end of the session. This analysis 
continued to show significant effects of mystical experience on 
11 of these 18 measures (meaningfulness, spiritual significance, 
life satisfaction, GRID-HAMD, HADS Depression, HADS 
Total, HADS Anxiety, HAM-A, BSI, MQOL-meaningful exist-
ence and LAP-R Coherence). Finally, a mediation analysis 

showed that MEQ30 score was a significant mediator of the 
effect of psilocybin dose on seven of these outcome measures. 
Point estimates and bias-corrected 95% confidence intervals  
for the indirect effects of the mediation analysis were: meaning-
fulness (1.43 [0.72–2.44]), spiritual significance (1.19 [0.59–
2.10]), life satisfaction (0.60 [0.218–1.19]), HADS Anxiety 
(−1.50 [−3.50 to −0.33]), HADS Depression (−1.11 [−2.79 to 
−0.02]), HADS Total (−2.62 [−5.74 to −0.72]), and HAM-A 
(−3.93 [−7.88 to −1.52]).

Discussion
The present study demonstrated the efficacy of a high dose of 
psilocybin administered under supportive conditions to decrease 
symptoms of depressed mood and anxiety, and to increase quality 
of life in patients with a life-threatening cancer diagnosis. Eleven 
of 17 therapeutically relevant measures fulfilled conservative cri-
teria for demonstrating efficacy of the high dose of psilocybin 
(Table 4, Figure 3). The data show that psilocybin produced large 
and significant decreases in clinician-rated and self-rated meas-
ures of depression, anxiety or mood disturbance, and increases in 

Figure 5.  Relationship between the Mystical Experience Questionnaire (MEQ30) total score assessed at end of Session 1 and several illustrative 
outcome measures assessed 5 weeks after Session 1.
Each panel shows scores on an outcome measure assessed 5 weeks after Session 1 as a function of the total MEQ30 score obtained 7 h after psilocybin administration on 
Session 1. MEQ30 scores are expressed as a percentage of maximum possible score. Data points represent individual participants (n = 50 or 51); blue circles represent the 
group that received the low dose on the 1st session; red squares represent the group that received the high dose on the 1st session. Correlation coefficients and p-values 
are shown.
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measures of quality of life, life meaning, death acceptance, and 
optimism. These effects were sustained at 6 months. For the cli-
nician-rated measures of depression and anxiety, respectively, the 
overall rate of clinical response at 6 months was 78% and 83% 
and the overall rate of symptom remission was 65% and 57%. 
Participants attributed to the high-dose experience positive 
changes in attitudes about life, self, mood, relationships and spir-
ituality, with over 80% endorsing moderately or higher increased 
well-being or life satisfaction. These positive effects were 
reflected in significant corresponding changes in ratings by com-
munity observers (friends, family, work colleagues) of partici-
pant attitudes and behavior.

The results substantially extend the findings of a recent dou-
ble-blind pilot study with a lower dose of psilocybin (14 mg/70 
kg) in cancer patients that showed non-significant trends for ben-
efits of psilocybin compared with placebo (niacin) on measures 
of depression and anxiety, with some significant decreases rela-
tive to baseline demonstrated at 1 to 6 months (Grob et al., 2011).

The time-course, magnitude, and qualitative features of the 
high dose of psilocybin on session days were consistent with 
those observed in previous studies in healthy volunteers (Griffiths 
et al., 2006, 2011; Johnson et al., 2012).

The significant association of mystical-type experience 
(MEQ30) during Session 1 with most of the enduring changes in 
therapeutic outcome measures 5 weeks later (Figure 5) is consist-
ent with previous findings showing that such experiences on ses-
sion days predict long-term positive changes in attitudes, mood, 
behavior, and spirituality (Garcia-Romeu et al., 2014; Griffiths 
et al., 2008, 2011). For most measures, this relationship contin-
ued to be significant when the intensity of overall psilocybin 
effect was controlled in a partial correlation analysis. This sug-
gests that mystical-type experience per se has an important role 
apart from overall intensity of drug effect. Finally, a mediation 
analysis further suggested that mystical-type experience has a 
mediating role in positive therapeutic response.

The observed decreases in psychological distress and anxiety 
about death may relate to recent epidemiological findings that 
lifetime psilocybin use was associated with significantly reduced 
odds of past month psychological distress and suicidality 
(Hendricks et al., 2015).

An innovative feature of the study design was that participants 
and staff monitors were given instructions that obscured the actual 
psilocybin dose conditions to facilitate blinding and minimize 
expectancy effects, which are believed to be a significant determi-
nant of classic hallucinogen effects (Griffiths et al., 2006; Metzner 
et al., 1965). Evidence of some success of this blinding was pro-
vided in a post-study questionnaire completed by staff and by sig-
nificant treatment effects observed after Session 1 in participants 
who received the very low dose of psilocybin. Although it was 
assumed that 1 mg/70 kg would be largely pharmacologically 
inactive, some pharmacological activity of this dose cannot be 
ruled out entirely. Thus, it might have been preferable to use an 
even lower dose of psilocybin (e.g. 0.01 mg/70 kg) to assure phar-
macological inactivity while maintaining the benefit of the 
instruction that psilocybin would be administered on each session. 
Although the low-dose comparison condition and instructions to 
participants and staff facilitated blinding and minimized expec-
tancy effects, it should be noted that these experimental design 
features may be difficult to implement in research settings that 
require complete disclosure of specific study conditions or arms.

Several additional experimental limitations should be noted. 
Participants were crossed over to the alternative dose condition 
after 5 weeks. Although this allowed assessment of acute and 
persisting effects of psilocybin in all study participants, it pre-
cluded double-blind assessment of efficacy of the high dose of 
psilocybin based on across group comparisons after 5 weeks. As 
in previous research, the study documented enduring increases in 
positive changes in attitudes and mood on both the participant-
rated Persisting Effects Questionnaire and on the Community 
Observer Questionnaire (Griffiths et al., 2006, 2011). However, 
neither of these measures has been independently validated. 
Likewise, although the finding of significant decreases in depres-
sion and anxiety symptoms on both participant-rated and clini-
cian-rated measures is a strength, the inclusion of blinded 
clinician ratings would further strengthen the study. The rela-
tively small sample (n = 51) that was highly educated and pre-
dominately White limits the generality of conclusions.

Finally, it is important to note that the overall approach of 
treating cancer-related psychological distress with psilocybin is 
limited by a variety of exclusion criteria (see online Supplementary 
material) and by the significant time and cost of professional sup-
port provided before, during, and after the psilocybin session. 
Patients may also be reluctant to participate in such an interven-
tion because high doses of psilocybin have sometimes been asso-
ciated with transient episodes of psychological distress or anxiety 
in patients (current study and studies in healthy volunteers, 
Griffiths et al., 2006, 2011).

The neuropsychopharmacological mechanisms of psilocybin 
therapeutic effects remain speculative (Carhart-Harris et  al., 
2012, 2014; Nichols, 2016; Vollenweider and Kometer, 2010). 
As a 5-HT2A agonist, the psilocybin metabolite psilocin directly 
and indirectly affects various brain cortical and subcortical areas 
and alters brain network dynamics (Carhart-Harris et al., 2012, 
2014; Vollenweider and Kometer, 2010). Precisely how the 
enduring therapeutically relevant psilocybin effects are reflected 
in long-term alteration of cortical networks or other neuroplastic 
changes remains to be established.

Conclusions
When administered under psychologically supportive, double-
blind conditions, a single dose of psilocybin produced substantial 
and enduring decreases in depressed mood and anxiety along 
with increases in quality of life and decreases in death anxiety in 
patients with a life-threatening cancer diagnosis. Ratings by 
patients themselves, clinicians, and community observers sug-
gested these effects endured at least 6 months. The overall rate of 
clinical response at 6 months on clinician-rated depression and 
anxiety was 78% and 83%, respectively. A multisite study in a 
larger and more diverse patient population should be conducted 
to establish the generality and safety of psilocybin treatment of 
psychological distress associated with life-threatening cancer.
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NATURE AND PURPOSE OF MOTION 

Pursuant to 28 U.S.C. § 1657(a), Federal Rules of Appellate Procedure 2 and 

Circuit Rule 27-12, Petitioners, the Advanced Integrative Medical Science 

(“AIMS”) Institute, its Co-Director, Dr. Sunil Aggarwal, MD, PhD, FAAPMR, and 

two of Dr. Aggarwal’s patients, Erinn Baldeschwiler and Michal Bloom (together 

“Petitioners”), respectfully move for an expedited briefing schedule. Counsel for 

Petitioners have conferred with counsel for Respondents, who does not oppose the 

briefing schedule requested by this Motion.  

Petitioners seek review of the United States Drug Enforcement 

Administration’s (“DEA”) Final Decision issued on February 12, 2021, in which the 

agency determined that it had “no authority to waive” any of the requirements of the 

Controlled Substances Act (“CSA”) to accommodate the Right to Try (“RTT”), as 

codified by federal and state law for end of life medical care. See 21 U.S.C.A. 

§ 360bbb, et seq.; RCW 69.77, et seq.  

For Petitioners’ to use psilocybin therapy in their end of life care in 

accordance with the RTT, Petitioners seek to expedite the briefing, oral argument 

and decision in this petition pursuant to the following proposed schedule: 
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Event Current Date Proposed Date 

Petitioners’ Opening Brief Due May 27, 2021 May 14, 2021 
Respondents Answering Brief Due June 28, 2021 June 21, 2021 

Petitioners’ Reply Brief Due Not Scheduled  
No more than 21 days 
following submission 
of Answering Brief 

Oral Argument Not Scheduled 
At least 10 days 
following submission 
of Reply Brief 

     

FACTUAL AND PROCEDURAL BACKGROUND 

This Petition involves an issue of profound significance to the Petitioners, as 

well as many individuals suffering with terminal illnesses and the physicians 

providing their care across the country: whether the RTT, as codified in state and 

federal law, allows for medical providers to administer psilocybin, a substance 

designated as both a Schedule I drug by the CSA and an eligible investigational drug 

pursuant to the RTT, to terminally ill patients. See 21 U.S.C. §801, et seq. Put simply, 

this case involves a palliative care physician petitioning to provide therapy with 

psilocybin for end-of-life cancer patients, and DEA’s refusal to even consider that 

possibility. That is plainly contrary to law and inconsistent with the RTT. See 21 

U.S.C.A. § 360bbb, et seq. 

The AIMS Institute is an integrative oncology clinic located in Seattle, 

Washington, dedicated to advancing integrative medical care, research, and 
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education within oncology, psychiatry, neurology, rehabilitation and palliative care. 

See Declaration of Dr. Aggarwal (“Aggarwal Decl.”) at ¶ 1. Dr. Aggarwal is a co-

director at AIMS and works primarily as an Integrative Pain Management and 

Palliative Care Clinician there. Id. at ¶¶ 1,5.  A majority of Dr. Aggarwal’s patients 

are in the last stages of cancer and are seeking treatment for anxiety and depression 

related to their prognosis. Id. at ¶ 7. Dr. Aggarwal currently offers a wide range of 

therapies and is both able and prepared to offer psilocybin therapy to patients in his 

care. Id.  

Erinn Baldeschwiler and Michal Bloom are two of Dr. Aggarwal’s advanced 

cancer patients. In 2020, Ms. Baldeschwiler, a mother of two, was diagnosed with 

Stage IV metastatic breast cancer at the age of 48. See Declaration of Erinn 

Baldeschwiler (“Baldeschwiler Decl.”) at ¶¶ 1-2. Her condition is serious, such that 

she may have a very limited amount of time left to live. Id. at ¶¶ 2-3, 8. The reality 

of Ms. Baldeschwiler’s condition causes her to suffer severe anxiety and depression, 

which approved therapies have not ameliorated. Id. at ¶ 4, 7. Accordingly, Ms. 

Baldeschwiler wishes to try psilocybin therapy in attempt to reduce her anxiety and 

depression symptoms. Id. at ¶ 8.  

Michal Bloom was first diagnosed with advanced, recurrent, BRCA+, ovarian 

cancer with metastasis to her lymph nodes in February 2017. See Declaration of 

Michal Bloom (“Bloom Decl.”) at ¶ 2. Since her diagnosis, Ms. Bloom has 
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undergone several surgeries and several rounds of chemotherapy. Id. Her condition 

causes her psychological distress including severe anxiety and depression for which 

she has not been able to find relief. Id. at ¶¶ 2, 4,7. Ms. Bloom seeks to try psilocybin 

therapy to ameliorate her symptoms in accordance with the RTT. Id. at ¶¶ 5, 8. 

Dr. Aggarwal holds a DEA registration to prescribe controlled substances 

designated by the CSA as Schedule II -V, but he cannot prescribe psilocybin. See 

Aggarwal Decl. at ¶ 2. On January 15, 2021, Dr. Aggarwal asked the DEA how he 

may register to obtain psilocybin for use with terminally ill patients according to the 

RTT. Id. On February 12, 2021, the DEA responded to Dr. Aggarwal’s inquiry with 

a Final Decision, stating that because psilocybin is a Schedule 1 drug under the CSA, 

the DEA had “no authority” to accommodate the RTT request, notwithstanding the 

fact that psilocybin meets the requirements as an eligible investigative drug under 

RTT.1 

                                         
1 To qualify as an “eligible investigative drug” under the federal RTT, a drug 
(1) must have completed an FDA-approved Phase I clinical trial; (2) must not be 
approved or licensed for any use through the federal Food, Drug and Cosmetic Act 
(“FD&C Act”) or the Public Health Services Act (“PHSA”); (3) must either have an 
application filed under the FD&C or PHSA, or be under investigation in a clinical 
trial that is “intended to form the primary basis of a claim of effectiveness in support 
of approval” and be the subject of an active Investigational New Drug application; 
and (4) must not be subject to a clinical hold or discontinued by the manufacturer, 
instead the drug’s active development and production must be ongoing. See 21 
U.S.C. § 360bbb-0a(a)(2); see also RCW 69.77.020(4) (defining “investigational 
product,” in part as a drug that is in “phase one and is currently in a subsequent phase 
of a clinical trial approved by the United States food and drug administration 
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As a result, on March 8, 2021, Petitioners filed a Petition for Review of the 

DEA’s Final Decision in this Court. Given Petitioners’ health, resolution of this 

matter is time sensitive and merits an expedited briefing schedule.  

ARGUMENT 

I. Good cause exists for expediting the briefing schedule. 

Pursuant to 28 U.S.C. § 1657(a), a court “shall expedite the consideration of 

any action…if good cause therefor is shown.” Section 1657(a) provides that “good 

cause” is shown “if the right under the Constitution of the United States or Federal 

Statute . . . would be maintained in a factual context that indicates that a request for 

expedited consideration has merit.” The legislative history of § 1657 states that the 

“good cause” standard could “properly come into play, for example, in a case in 

which the failure to expedite would result in mootness[.]” House Report No. 98-985, 

reprinted in 1984 U.S.C.C.A.N 5779, 5784. Circuit Rule 27-12 adopts this “good 

cause” approach by allowing expedited briefing in situations where “in the absence 

of expedited treatment, irreparable harm may occur or the appeal may become 

moot.”  

Here, good cause exists for an expedited briefing schedule. First, an expedited 

briefing schedule would help maintain Petitioners’ rights under the RTT, as codified 

                                         
assessing the safety of the [drug] under section 505 of the federal food, drug, and 
cosmetic act”). 
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in state and federal law, as Petitioners have the right to try psilocybin, an eligible 

investigational drug, in their end of life care. Second, irreparable harm would befall 

Petitioners if they are not able to access their rights under the RTT while they are 

still living.  

The federal and state statutes codifying the RTT are intended to allow 

terminally ill patients access to drugs still in investigative stages with the FDA, 

recognizing that such patients do not have the luxury of time to wait for full FDA 

approval, which can take “upwards of ten years” on average. See Alissa Bang, 

Health Law-A Hard Pill to Swallow: An Examination of the U.S. Drug Development 

Process and State and Federal Government Measures to Expand Patient Access to 

Investigational Drugs, 42 W. New Eng. L. Rev. 169, 170 (2020); 21 U.S.C. 

§ 360bbb-0a (Trickett Wendler, Frank Mongiello, Jordan McLinn, and Matthew 

Bellina Right to Try Act of 2017); RCW 69.77, et seq. (Washington state Right to 

Try Act); Abigail All. for Better Access to Developmental Drugs v. von Eschenbach, 

495 F.3d 695, 698 (D.C. Cir. 2007) (overview of FDA approval process).  As 

contemplated by the drafters of the various RTT statutes applicable in Washington 

state and around the country, Petitioners cannot wait for full FDA approval of 

psilocybin to treat their end of life anxiety and depression, nor do they have the 

luxury of time to wait on the traditional timeline of the courts. See Baldeschwiler 
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Decl. at ¶¶ 3,8; Bloom Decl. at ¶¶ 3,8.2  Expedited briefing is appropriate lest 

Petitioners face irreparable harm. 

CONCLUSION 

This petition falls squarely within the ambit of a class of cases in which an 

expedited briefing schedule is manifestly appropriate pursuant to 28 U.S.C. 

§ 1657(a) and Circuit Rule 27-12. Good cause exists for this expedited briefing and 

review for the reasons presented, and Petitioners respectfully request the entry of a 

scheduling order including the expedited dates for briefing and oral argument in this 

action.  

 

 

 

 

 

 

  

                                         
2 An act relating to patients’ access to investigational medical products, S.S.B. 5035, 
House Bill Report (Apr. 6, 2017) http://lawfilesext.leg.wa.gov/biennium/2017-
18/Pdf/Bill%20Reports/House/5035-
S%20HBR%20APH%2017.pdf?q=20210311192439 (summarizing public 
testimony noting that “[p]atients with a terminal disease do not have time to wait for 
drugs to be brought to market.”). 
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