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ABSTRACT: People with advanced cancer are at heightened risk

of desire for hastened death (DHD), suicidal ideation (SI), and Psilocybin-

completed suicide. Loss of Meaning (LoM), a component of .

demoralization, can be elevated by a cancer diagnosis and predictsAss'Sted

DHD and Sl in this population. We completed a random&ychotherapy

controlled trial in which psilocybin-assisted psychotherapy (PAP) .

produced rapid and sustained improvements in depresgi@i

demoralization, and hopelessness in people with cancer. "r' /e 1 - - -

ing epidemiologic and clinical triadings suggests a potent w

antisuicidal eect of this treatment. To probe our hypothesis tHe

PAP relieves Sl through its bexed impacts on depression an¢ancer Loss of Desire for Suicidal
demoralization (LoM in particular), we performed secong@iynosis Meaning Hastened Death Ideation

analyses assessing within- and between-greupncks with

regard to LoM and an S| composite score. Among participants with elevated Sl at baseline, PAP was associated with within-(
reductions in Sl that were apparent as early as 8 h and persisted for 6.5 months postdosing. PAP also produced large reducti
LoM from baseline that were apparent 2 weeks after treatment and remausat aigghrobust at the 6.5 month and 3.2 and 4.5

year follow-ups. Exploratory analyses support our hypothesis and suggest that PAP reetjvbeaatisgicidal intervention
following a cancer diagnosis due to its positive impact on hopelessness and demoralizatectsand itseaning-making in
particular. These preliminary results implicate psilocybin treatment as a potectiladiyakernative to existing antidepressant
medications in patients with cancer that are also suicidal, and warrant further investigation in participants with elevated leve
depression and suicidality.

KEYWORDS:psilocybin, psychedelic, cancer, depression, suicidal ideation, demoralization, loss of meaning

INTRODUCTION psychiatric distress (major depression in particular), and
ﬁig'stential distress (hopelessness and helpleSshi@ss).
m

There are approximately 48 000 and 804 000 deaths by suic " .
portantly, within the context of cancer-related psychiatric

each year in the United Statesd worldwidé respectively, , YA o .
making suicide a leading cause of death. A diagnosis of ca existential distress, there is little evidence for current
armacologic interventionse&ively targeting Sl [for a

is a known risk factor for increased suicidal ideation (SI) ard '© h is theref q lori
behavior and studies of completed suicide in cancer patiefY1€W: see réfd. There is, therefore, a need for exploring

have reported prevalence rates up to 4 times greater than tif§jovative treatment strategies for reducing Sl among
in the general populatidri® A systematic review and meta- individuals with life-threatening cancer, especially interventions

analysis K = 22 studies) of cancer diagnosis and suicigdhat can work rapidly. _ _ . .
mortality reported a pooled standardized mortality ratio A more subtle manifestation of Sl in patients with advanced
(SMR) of 1.55 (95% Cl = 1.31.74)° However, a cancer is the desire for hastened death (DHD), that is, the

retrospective, population-based study of a nationally repre
sentative sample including 8651569 patients with cancgpecial IssuePsychedelics
reported a SMR = 4.44, indicating that risk of completeg ... cq: January 11, 2021
suicide might increase 4-fold following a cancer diagn05i§ublished:March 18, 2'021
The association between cancer and increased suicide risk is

predominantly mediated byvanced illness (i.e., poor

prognosis and disease progression), uncontrolled pain,
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wish for a more rapid death than would naturally occur. DHIikelihood of past-year suicidal thinking, 29% reduced like-
has been reported in 82% of patients with advanced or lihood of past year suicidal planning, and 36% reduced
terminal cancer, is more common in palliative cardikelihood of past year suicide atterifpfsn epidemiologic
settings? ?* and has similarly been shown to be associatestudy of marginalized women (i.e., street-involved sex workers,
with physical distress, low social support, depressioanhoused, and drug users) in Canada found that lifetime
demoralization, hopelessness, and lack of spiritual weibychedelic use was associated with a 60% reduced suicidality
being?**° Among these, depression and hopelessness appbarard (adjusted hazard ratio: 0.40; 95% Cl©@.94)>" An

to predominantly mediate DHD in advanced caticer; open-label trial in which individuals with treatment-resistant
and improving spiritual well-being in advanced cancer isajor depressive disorder received two doses of psilocybin
associated with decreased elegsness, depression, andalong with supportive psychotherapy reported decreases in Sl
desired for hastened de&tm a study of HIV/AIDS patients, up to 2 weeks after the interventioldditional evidence

a population with similar rates of existential distrBstD from an open-labéland a RCT* suggest that single-dose
was signtcantly elevated among patients with past histories @yahuasca administration is associated with rapid (i.e., within
suicide attempté,suggesting a bridge between DHD and S140 min) and sustained (i.e., 3 weeks) decreases in
Demoralization syndrome, a nif@station of existential suicidality in patients with major depressive disorder.
distress in patients with advanced cancer, consists loferestingly, among the classic psychedelics, psilocybin in
hopelessness and helplessness caused by lack of purposepariigular may be protective against Sl and beRaviors.
meaning related to confronting death, and occurs in up to one-The NYULH/Bellevue Hospital trial and its ancillary long-
third of patients with advanced carfitéross of meaning term follow-up study did not explore suicidality as primary or
(LoM) associated with demoralization syndrome has beegecondary outcomes, and excluded participants with active Sl

shown to be positively correlated with DFID. or suicidal behaviors at screening. Howendings indicate
Psilocybin-Assisted Psychotherapy for Cancer-Re- that psilocybin-assisted p®tblerapy improves several
lated Anxiety, Depression, and Existential Distress. constructs related to SI and DHD, including depression,

Among the numerous clinical indications for which treatmertancer-related hopelessness and demoralization, and spiritual
with classic hallucinogens, such as psilocybin, have bagll-beind’*® Meaning-making was a key existentially
investigated, psychiatric and existential disorders related to l#gented component of the psychotherapeutic platform within
threatening cancer emerge as front-runners in terms of tidich psilocybin treatment was delivéradd several themes
published evidence from modern RETS.Two recently have emerged from qualitative analyses that implicate LoM
published review articlé® identi ed several published specically as a likely symptom of demoralization syndrome
clinical trials in which subjects with advanced- or terminathat Esilocybin-assisted psychotherapy might target reduction
cancer-related psychiatric and existential distress were trete&!-° Suicidality and symgtoms of depression often change
with a serotonergic psychedelic [i.e., psilocybin, LSD, arkidependently of one anothéand not all interventions for
dipropyltryptamine (DPT)], including four open-label trials ofdepression are ective for relieving suicidality. For instance,
LSD therapy N = 244) published between 1964 and SSRIs, arst-line intervention for depression, show limited
198G" ** and four RCTs N = 104) published between € cacy for suicidality in particulagnd may even increase
2011 and 201%. *® The historical open-label trials suggestedsuicidality within certain populatiéhsThus, determining

that LSD-assisted psychotherapy was associated with ragltether and how psilocybin-assisted psychotherapy reduces SI
analgesic ects that endured for several weeks, improvemenitd additionto its established antidepressivects in people

in psychiatric distress (depression, anxiety, insomnia) aMdth cancer has emerged as an important question.
existential distress (death anxiety), and improved psychiatricRationale for Present Analyses. To assess whether a
outcomes associated with mystical experiérite3hree single dose of psilocybin, administered in conjunction with
RCTs completed within the past decade (UCLA-Harbor, NYWsychotherapy, produces acute and sustained antisuicidal
Langone Health (NYULH)/Bellevue Hospital, and Johnse €cts in patients with advanced cancer, we performed post
Hopkins) assessed the cacy of single-dose psilocybin- hoc analyses of relevant data from our completed NYULH/
assisted psychotherapy in patients with advanced-candagllevue Hospital tridl.Our aims were to (1) determine
related psychiatric and existential distiéss 92)#347 4° whether single-dose psilocybin-assisted psychotherapy acutely
Results from these trials indicate that a single moderate to higiieves Sl and LoM; (2) evaluate the longevity of reductions
dose of psilocybin, delivered in conjunction with psychothet? SI and LoM; and (3) examine relationships between S,
apy, produces rapid, substantial (i.e., laegesizes and high other (non-Si-related) depressive symptoms, and potential
rates of psychiatric illness remission), and sustained (i.Bediators of psilocytsn antisuicidal ects, including
months to years) reductions in anxiety and depressi\@morallzatmn, hopelessnes_s, and spiritual well—being within
symptoms, as well as sustained reductions in existenfigople that have been given a cancer diagnoses. We
distress, and improved quality-of-life. In addition, psilocybfypothesized that psilocybin treatment would be associated
occasioned mystical-type experiences, experienced as higify signicant acute and sustained reductions in Sl and LoM
meaningful and spiritual, partially mediated anxiolytic ar@d that reductions in SI would be positively associated with
antidepressant ects assessed longitudinally (i.&7,éeeks) ~ improvements in other depressive symptoms, LoM, demoral-

postadministration of psilocybifi? ization, hopelessness, and spiritual well-being.
Psilocybin-Assisted Psychotherapy for Cancer-Re-
lated SI: Converging evidence. There is indirect evidence METHODS

from epidemiologic studies that psilocybin may also haveStudy Design and Interventions. Our previously
antisuicidal eects. Population-level analysis of data from theompleted double-blind, randomized, crossover, controlled
National Survey on Drug Use and Health found that lifetimé&ial was designed to assess tleaey of a single, moderate-
classic psychedelic use was associated with 14% reduceligh dose of oral psilocybin per session (0.3 mg/kg) versus
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8-hrs 2-wks 7-wks 6.5-mos 3.2-yrs 4.5-yrs
Baseline post-DI  post-D1 post-D1 post-D2 post-D2  post-D2
Prep PT Post-Integrative PT Post-Integrative PT ~ Ongoing Support & Long-Term Follow-Up
3 Sessions + Safety Prep for Dose B 3 Sessions Integration (Ancillary Trial)
H_/ A A _
Y Y Y
2-4 weeks 7 weeks 1 Day 26 Weeks 2.7 Years
Psilocybin (0.3mg/kg) >< Psilocybin (0.3mg/kg)
Niacin (250mg) Niacin (250mg)

Figure 1.Temporal relationships between drug administration, psychosocial interventions, and assessments in the main trial and ancillary |
term follow-up trial. Prep PT = preparatory psychotherapy; D1 = double-blind dosing 1; Post-Integrative PT = post-integrative psychothera

a single-dose session of an orally administered active control
(niacin 250 mg). Both treatment conditions were administered
in conjunction with dyadic psychotherapy to treat clinically
signicant anxiety and/or depression as well as existential
distress in patients with life-threatening cancer [sE€&foef
more details]. A subsample of participants from the parent trial
participated in two additional long-term follow-up assessments
that occurred on average at 3.2 years (range 4&2\&ars)
and 4.5 years (range = 355 years) following the
participantspsilocybin dosing ddtéThe parent trial and
long-term follow-up were approved by the NYULH Perlmutter
Cancer Protocol Review and Monitoring Committee and the
Institutional Review Board (IRB) of the New York University
(NYU) School of Medicine (SOMJigure lpresents an
overview of the relevant aspects of the parent trial and ancillary
follow-up study.

Sample. Major qualifying criteria for the parent trial
include a DSM-IV Axis | Disorders-Patient Version diagnosis
of adjustment disorder with anxietgepression, acute stress
disorder, generalized anxiety disorder (GAD), or anxiety
disorder due to cancer; a projected life expectancy of at least
1 year; and no psychiatric risk factors such as family history of
schizophrenia. Of 108 prescreened participants, 42 provided
informed consent, 31 were randomized into the experimental
or control group, 29 received study medication, and 11 were
included in this secondary analysis due to detectable baseline
levels of SI (seeigure Zor the CONSORT ow diagram).  gigyre 2.CONSORT ow diagram depicting number of participants

Assessments. Suicidal Ideation (SI)As our primary  from parent trial and ancillary long-term follow-up trial that
outcome, we created a composite score representing Sl fregipleted assessment time points included in the current analyses.
scores on two items from the Beck Depression Inventory-H
(BDI-I)®° and the Brief Symptom Inventory (BSlem 9 higher SI. Sl was assessed at baseline, 8 h after dose 1, 2 weeks
on the BSI (thoughts of ending your ffend item 9 on the  after dose 1, 7 weeks after dose 1 (corresponding to 1 day prior
BDI, which queries S| with response optiotistofnot have  to dose 2), and 6.5 months after dose 2. Because only the BDI-
any thoughts of killing my&€M), “I have thoughts of killing I was administered at the 3.2 and 4.5 year assessments, a
myself, but | would not carry them”o(lf), “I would like to  composite Sl score was not generated at these time points. The
kill myself (2), and“l would kill myself if | had the chahce Supporting Informatiorshows the relationship between
(3). There is ample precedent for calculating a composite fdsponses to the two items that contributed to the Sl
score using all available items (or measures) that examine tfaenposite score.
e ects of a pharmacological agent on suicidality, both in Loss of Meaning (LoMyhe Demoralization Scale (DS), a
clinical trials that have included stand-alone S| measures & item questionnaire with Likert scale response categories
those that have not.°® Price et &’ used a similar ranging from O to 4 developed to measure existential distress in
methodology including items from the BSI and theadvanced cancer, has shown good reliability (Crenbach
Montgomery Asberg Depression Rating Scale (MADRS)ranging from 0.71 to 0.89) and concurrent validity with related
and Ballard et &f.used items from the BDI and Hamilton scales® The scale generatese factors: LoM, despair,
Depression Rating Scale (HAM-D) to create composite Slisheartened feelings, helpless feelings, and sense of failure.
scores. Because the BDI-Il and BSI utilize disparate Liké3ecause the LoM factor from the DS has been shown to
scales, we comput&escores for each item, summed them,positively correlate with scores on a validated measure of DHD
and transformed the summeédcores into standardizZéd (the Schedule of Attitudes toward Hastened Death, $SAHD;
scores with a range of 0%’ with higher scores indicating a 0.67)>° we chose scores on this factor as our secondary
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Table 1. Demographic and Clinical Characteristics of the Study S&mhple

psilocybin—st niacin-rst
characteristic categories N =62 N =5 totalN = 11

sex female 3 50% 4 80% 7 63.6%
male 3 50% 1 20% 4 36.4%

age at follow-up; mean (SD) range 48 57.5 (7.5) 63.6 (5.3) 60.3 (7.1)

race White/Caucasian 5 100% 4 80% 10 90.9%
multiracial 0 0% 1 20% 1 9.1%
atheist/agnostic 1 16.7% 4 80% 5 45.5%
Jewish 1 16.7% 0 0% 1 9.1%

religious/spiritual beliefs Catholic 2 33.3% 0 0% 2 18.2%
Unitarian 1 16.7% 0 0% 1 9.1%
other faith/tradition 1 16.7% 1 20% 2 18.2%
breast 0 0% 1 9.1% 1 9.1%
reproductive 3 50% 18.2% 5 45.5%

site of cancer lymphoma/leukemia 0 0% 1 9.1% 1 9.1%
colon 0 0% 1 9.1% 1 9.1%
other types 3 50% 0% 3 27.3%
stage IV 2 40% 1 16.7% 3 27.3%

stage of cancer stage IlI 2 40% 5 45.5% 5 45.5%
stage I 1 20% 0 0% 1 9.1%
stage | 0 0% 2 33.3% 2 18.2%
adjustment disorder w/anxiety and depressed mood, chronic 2 33.3% 3 60% 5 45.5%

SCID (DSM-1V) diagnosis adjustment disorder w/anxiety, chronic 3 50% 2 40% 5 45.5%
generalized anxiety disorder 1 16.7% 0 0% 1 9.1%

previous psychedelic use no 4 66.7% 8 60% ! 63.6%
yes 2 33.3% 2 40% 4 36.4%
grade 712 without graduating high school 1 16.7% 0 0% 1 9.1%

) part-college 1 16.7% 1 20% 2 18.2%

education
graduated 4 year college 2 33.3% 2 40% 4 36.4%
completed grad/professional school 2 33.3% 2 40% 4 36.4%

3The two dose-sequence groups did ner din any demographic measures at baSBlsyehiatric classation was based on the Structured

Interview for the DSM-IV (SCID-IV).

outcome. Scores on the followinge items from the
Demoralization Scale contributed to LoM factor s¢bifes:
is no longer worth livig‘l would rather not be aliye¢My

Spiritual Well-Being.The Functional Assessment of
Chronic lllness Therapy-Spiritual Well-Being (FACIT-Sp-
12)"%is a 12 item measure of spiritual well-being in patients

life seems to be pointle$#ly role in life has been lgsand with cancer and other forms of chronic illness. The items are
“There is no purpose to the activities in my. lifeM was rated on a ve-point Likert scale yielding three subscales: a
assessed at baseline, 2 weeks post dose 1, 6.5 months postIfise of meaning, inner peace and purpose in life; a sense of
2, and at the 3.2 and 4.5 year assessments. comfort and strength derived from 'srfaith; and a total

Other Depressive SymptoniEhe remaining items from Spiritual well-being score. The FACIT-Sp-12 shows strong
the BDI-II (SI items removed) were scored to represent othdptérnal consistency (Cronbachranging from 0.81 to 0.88)
(non-Sl) depressive symptoms. The BBliél a self-report ~ and is a well-validated s¢alehe FACIT-Sp-12 was assessed

measure of depression comprising 21 questions related 3pPaseline, 2 weeks post dose 1, 6.5 months post dose 2, and at

depressive symptoms experienced over the previous 2 wetg t3.t2' ?ndl 1'5 Iye:_;lr fgll(taw-up assesbs_meedn}s. the original
rated on a 3-point scale (total score ranges from 0 to 63{). atistical Analys)s. Data were combined from rigina

Scores greater than 12 indicate evidence of clinical depress anrent investigatiohand the ancillary long-term follow-up
) 9 A P s(%ud)?‘g for posthoc analyses. Participants who met criteria for
This measure demonstrates good reliability (internal co

. . ) . '?faving a baseline level of suicidalityn@ as a composite Sl
sistency 0.90) and factorial valitityChange in other score > 0 on BDI item 9 + BSI item 9) were included; this

depressive symptoms was assessed from baseline to 2 Wﬁﬁ Sach was chosen to mitigater e ects and optimally

after dose 1. _ address the current aims. We performed post hoc power
HopelessnessThe Hopelessness Assessment in llinesgnajyses to determine how much power we had to detect small,
(HAI)*" is an 8 item existential distress scale that asses$gsdium. and large ect sizes with the sample size and

hopelessness in advanced cancer. Total scores range from @é@sures available to us from the parent trial. Results indicated
16, with higher scores indicating greater levels of hopelessngggt analyses of outcomes with four repeated measures were
This measure has shown adequate internal consistensy ciently powered (>0.80) to detect largece sizes f(>
(Cronbacts = 0.87) and concurrent validity £ 0.70 0.4), and analyses with two repeated measures were only
0.78)°° The HAI was assessed at baseline, 2 weeks post dese ciently powered to detect very largecesizesf(> 0.5).

1, 6.5 months post dose 2, and at the 3.2 year and 4.5 yeaMixed eect models with repeated measures (MMRMs)

follow-up assessments.
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covariance structure ansed eects of group and time. detect a main ect of group on Sip(= 0.614), and the
Several planned within-group (change from baseline) amateraction between group and time approached, but did not
between-group (psilocybirst vs niacinfst) comparisons of reach, signtance | = 0.065;Figure a). LoM analyses
interest were speed a priori to assess the impact of
psilocybin treatment on SI and LoM (Tukeposthoc).
Scores on S| and LoM within each treatment group were
compared at each available follow-up assessment, and scores at
each available follow-up assessment time point were contrasted
with baseline scores within each treatment group. After the
crossover, both the psilocyhist and niacinfst dose-
sequence groups were collapsed and combined into one
group. This approach was fchosen to increase power given the
modest sample size, since the crossover design prevented
further meaningful between-group comparisons. The long-term
e ects of psilocybin on Sl and LoM were assessed within the
MMRM framework using planned within-subject comparisons
assessing change from baseline to each available postcrossover
follow-up time point. Ect sizes were tentatively estimated as
Cohers d, although deviations from normality and small
sample size were expected to introduce bias into these
estimates.
Finally, we assessed correlations between composite Sl
scores and LoM scores, and between change in S| from
baseline to 2 weeks after dose 1 and change in other depressive
symptoms, demoralization (DS), hopelessness (HAI), arfggure 3E ectsoftreatmgnton Sl and LoM. (a) Me&aSE) scores .
spiritual well-being (FACIT-Sp-12) from baseline to 2 weekdh S and LoM at baseline and each precrossover assessment; (b)
after dose 1. mean {£SE) scores on S| and LoM at Basellne_ and each_
postcrossover assessment. Dotted lines indicate medication sessions.
Open shapes indicate a within-grouerdince from baseline score at
RESULTS p < 0.05, and denotes a between-groupedénce ap < 0.05.
Demographics. Demographic information for the sub-
sample of participants included in the current analyses is
presented ifable 1 The mean age of participants was 60.3
years old (standard deviation (SD) = 7.1 years), and they welevealed a mainect of groupf; 11)= 6.49p = 0.027] with
predominately female (63.6%). The majority of participantgo interaction between group and tirRg.f, = 0.67p =
were non-Hispanic White (90.9%), followed by MultiraciaD.429; Figure 38]. Pairwise comparisons spetia priori
(9.1%). Approximately 46% of participants id=htias indicated that mean scores on LoMeidid substantially
Atheist/Agnostic versus some other organized religiousetween the psilocybirst and niacinfst groups at 2 weeks
a liation. Gynecological cancers (54.6%) comprised moafter dose 1p( = 0.021). Eect sizes across statistically
disease types. Nearly three-quarters of participants (72.8§fgni cant comparisons were large (Cteer 1.20 3.50).
were diagnosed with advanced [W] versus early [Ill] Long-Term E ects of Psilocybin-Assisted Psychother-
stage (27.2%) cancers. Approximately one-third (36.4%) of @ty on SI and LoM. After the crossover, within-subjects
participants reported one or more occasions of priofeductions, relative to baseline, remainedcsighat the 6.5
psychedelic use. The majority of participants met Diagnosfigonth follow-up for Sip(< 0.001) and LoM { < 0.001;
and Statistical Manual of Mental Disorders-IV (D,SK'HV), Figure B). Reductions in LoM continued to be sicgmt at
criteria for cancer-related adJlOJstment Q|sorder W_lth anxioyse 3 2 yearg(< 0.001) and 4.5 yeap € 0.001) follow-ups.
and_ depressed features (45.5%) or adjustment dlsorder_w ect sizes for signant eects were again large (CoherF
anxious (only) features (45.5%), followed by generaliz 51 2.56).

anxiety disorder (9.1%). Compared to the parent study samplé
the proportions of current study participants were roughl
equivalent in all demographic variables and did not statistic
di er, nor did the two dose-sequence groups.

Relationships between S|, LoM, and Other Depres-
}ﬁve Symptoms. There was a moderate positive correlation
Pétween LoM scores and Sl scores collapsed across all

Acute E ects of Psilocybin-Assisted Psychotherapy assessment time poin_ts:( 0.41,p = 0.02; Figure _41).
on Sl and LoM. Within the psilocybinest group, signéant Reductions from baseline to 2 weeks post dose 1 in Sl were

main eects of time were detected in analyses &, posmyely and strongly correla_ted with reduc_t|ons from
9.55,p < 0.001] and LOMH, 15 = 5.60,p = 0.004]. Within- baseline to 2 weeks post dose 1 in other dc—;presswe symptoms
group comparisons spedia priorindicated that scores on S| (f = 0.75,p = 0.008; Figure #). Correlations between

and LoM di ered signicantly at all post dose 1 administration reductions in SI and hopelessness and demoralization were
session time points relative to baseline (LoM: 2 weeks poéfge, oering support to our hypothesis even though they did
dose 1p = 0.005; SI: 8 h post dosepk 0.001; 2 weeks, post Nnot reach signcance with the current (underpowered)
dose Ip< 0.001; and 7 weeks post doge<10.001). Priorto  approach (HAlr = 0.62,p = 0.059; DSr = 0.57,p =

the crossover in the niaciist group, the ect of time 0.067), but the correlation between reductions in spiritual well-
approached, but did not reach sicarice for SIH, ;)= 2.64, being (FACIT-Sp-12) did not approach sitamice ( =

p = 0.065] or LoM F10) = 9.64,p = 0.079]. We did not  0.015p = 0.966).
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antidepressant medications are only very modestiyve

at reducing suicidalify and might actually increase
suicidality’ The current results are consistent with epidemio-
logical data suggesting that psilocybin use is associated with
antisuicidal ects”>® and with an open-label study of oral
psilocybin treatment in patie with treatment-resistant
depressioff. The risks of psilocybin-assisted psychotherapy
have been described in detail within the primary publftation,

but are expected to be minimal as long as it is delivered in
Figure 4. Relationships between SI, LoM, and other depressivearefully controlled clinical settings.

symptoms: (a) Correlation peﬁween LoM and SI scores collapsed C|injcal Implications in Psychiatry and Psycho-
E‘grsflisn gigezsf/vrgzrlltst"ggt %%'22 {b.)ncsol"e'at'on between change frigfpc10gy. If psilocybifs antisuicidal ects are commed
P n St in people with higher baseline Sl levels, then it could represent
a novel, and much-needed, avenue for treatment of major
DISCUSSION depressive disorder (MDD) in people that are suicidal. There
Despite several limitations precluding optimal assessment2§® some biological interventions within psychiatry that have
the eects of psilocybin on suicidality in this patientan evidence base for reducing Sl, including electroconvulsive
population, our results suggest that a single moderate-to-higgrapy (ECT), clozapine, lithium, and ketamine, although all
dose of psilocybin, in conjunction with psychotherapy, iBresent signcant limitations. ECT takes2weeks for Si to
associated with acute and sustained reductions in Sl and L&@ reduced, and transient and sometimes enduring cognitive
in patients with life-threatening cancer. We detecte8ide eects have been documeritedthium has been shown
substantial within-group improvements in Sl and LoM fron0 reduce suicide risk in patients with bipolar disorder in the
baseline to all precrossover follow-up time points in thong term, although it has not been shown to work aCutely.
psilocybin-rst, butnotin the niacin+st, condition, as well as Furthermore, lithiuls narrow therapeutic index requires close
a between-group @irence in LoM 2 weeks after double-blind monitoring to prevent toxicity and risk of death. Clozapine has
treatment with psilocybin versus niacin control. Our statisticReen shown to_have antisuicidagces in schizophrenia
approach was underpowered to detect small to moderaggectrum disordéfsand some evidence foraacy in bipolar
e ects, and our participants started with low levels of Sdisorder’,’ although it carries a sigrant and potentially fatal
suggesting that the size of psilotyhintisuicidal @ct might side eect prole’® and has not been shown to decrease Sl in
be quite large, even in those currently at low risk of suicidée acute setting eitrér.
Whether this represents a true clinical beéndndividuals It especially makes sense to study psilocybin as a novel
with such low levels of Sl is unclear, but it is possible thiteatment for depression and suicidality in MDD given recent
reducing low levels of passive Sl in patients with cancer coulidings of ketamine treatment in this population. Despite
be protective against progression to more serious forms ofdslering primary receptor mechanisms of action, ketamine (a
(i.e., active intent, preparation, suicidal acts, and completBdmethylp-aspartate receptor antagonist and dissociative
suicide). As expected, we found a positive relationship betwegtesthetic) and psilocybin (a serotonin-2a receptor agonist
a decrease in LoM and a decrease in Sl. This is consistent véfi serotonergic hallucinogen) possess similarities in terms of
a growing literature on the @acy of existential psychothera- modulating glutamatergic transmission and functional con-
pies, spectally targeting LoM in advanced cancer, innectivity in prefrontal-limbic circuits, subjectiexte (i.e.,
decreasing DHE"® We also found support for relationships mystical-type experiences), and neuroplastic potential (i.e.,
between reductions in S| and reductions in demoralization Increased brain-derived neurotrophic factor (BDNF) expres-
general, as well as with decreases in hopelessness (andsitsr and increased synaptic plastitity)This is relevant
component of the demoralization syndrome). Surprisingly, v@gven that ketamine, thest pharmacologic agent shown to
found no support for a relationship between reduced Sl argbssess rapid and short-term (e.g., up t wWeeks)
enhanced spiritual well-being. While we cannot make caugaprovements in depressive symptoms, has been shown to
attributions based on our design, it is possible that LoMapidly (i.e., within 1 day) reduce suicidal thoughts for up to 1
represents a targetable mediator between receipt of a canveek in patients with MDD and®3If psilocybin were found
diagnosis and risk of suicide. A model in which psilocybiite also have rapid, as well as sustained, antisumitiiee.,
assisted psychotherapy therapy reduces Sl through enhangiegks to months to years) after a single-dose, then it would be
meaning-making would make sense, especially if tlo#considerable clinical berfer suicide prevention in mood
psychotherapeutic platform includes existentially orientetisorders therapeutics.
components that target LoM in advanced cancer. AugmentedGiven the limited evidence that pharmacologic interventions
inclusion of such existential psychotherapy ingredients ferectively target SI among individuals with cahdethe
patients with cancer and elevated baseline SI might represeabave ndings can be replicated in future trials, then it could
feasible way to further bolster antisuicidaite of psilocybin- represent a potentially novel paradigm in psychiatry and
assisted psychotherapy, although adequately powered trigcho-oncology in terms of a single dose of a medication
designed prospectively to assess these relationships willldggling to rapid or acute reductions in suicidality with
necessary to cam. enduring (i.e., months to years) and clinically meaningful
Interestingly, we found a positive relationship betweea ects. Given the major risk factors for suicide in cancer (i.e.,
decreases in Sl and decreases in other depressive symptorale, middle age, advanced cancer illness, clinicattarsigni
across double-blind treatment with psilocybin versus niadilepression, hopelessnessi pain), psilocybin-assisted
control. This was somewhat surprising becads®s from psychotherapy could target patients with advanced or terminal
the clinical depression litena indicate that front-line forms of cancer who are experiencing elevated rates of
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Figure 5.Proposed theoretical causal model. Therapeatits ef psilocybin therapy in the treatment of DHD and Sl following a cancer
diagnosis. 5HT2A: serotonin 2A receptor; CSTC: cortico-striato-thalamo-cortical; DMN: default mode network.

depression, existential distress, or pain, and associated DldBd Sl as the primary outcome measures; large sample size
SlI, and suicidal behaviors. The therapy could be applied (@.g.,N = 100 or more) to provide suaient power for
inpatient or outpatient settings and could be especially helpfukediation analysis of target psychological change mechanisms
to patients at the end-of-life in hospice settings. More broadiy, accounting for improvement in long-term clinical outcomes;
psilocybin could be used at any stage of cancer, including eamlglusion of measures to assess for the various psychological
diagnosis or chronic forms of cancer where there are relevahbbnge mechanisms (i.e., mystical experience, cognitive
target risk factors such as depression, pain, and existent@kibility, structural personality assessment, challenging
distress. Such preventive interventions could potentially seesgeriences, and emotional breakthrough); inclusion of a
to alter or arrest the process by which LoM and DHD couldu cient sample with cancer pain to examine pain as a causal
lead to more overt Sl and suicidal behaviors. It is also possibtechanism; and inclusion of techniques to assess potential
that psilocybin-assisted psychotherapy may haseyein neurobiological mechanisms of action (i.e., neuroimaging to
treating suicidal ideation in life-threatening medical conditiorassess sustained changes in brain network connectivity, neuro-
beyond cancer, with associated depression and existeriiahmmatory biomarkers such as tumor necrosis factor
distress. (TNF- ), and neuroplasticity biomarkers such as BDNF.
Putative Mechanisms of the Antisuicidal E ects of Limitations. The primary limitation of our approach is that
Psilocybin Treatment. Our ndings are consistent with prior the parent trial was not designed to assess the antisuicidal
research suggesting central roles for depression and demaradcts of psilocybin in patients with advanced cancer. The trial
ization (i.e., LoM, hopelessness) in mediating DHD and Sl ispecically excluded more serious forms of suicidality and did
advanced cancer.’ *!If psilocybin-assisted psychotherapy isnot specically target patients with suicidality. Because of this,
found to produce acute/rapid and long-term sustainedur analyses were substantially underpowered to detect small-
reductions in suicidality in cancer patients, then it would b®-moderate ect sizes, but they were siently powered to
important to explore how this happens, keeping in mind thdetect the substantial diences reported here. The crossover
main drivers of DHD and Sl in cancer patients: depressiodesign of the parent trial limits our ability to assess long-term
demoralization, hopelessness, and chronic pain. A conceptilalical bends relative to a control condition, and the
model of causality, supported by evidence in publisha@latively homogeneous sample (e.g., 64% female, 91%
literature, could be broken down into neurobiological an€aucasian) diminishes the generalizability of the current
psycho-spiritual pathways leading to persistegseand ndings. While post hoc construction of a composite score
change mechanisms, further narrowingnad common  for Sl has sucient precedent, inclusion of a dedicated
change mechanisms, and ultimately reduction of DHD andeasure to assess Sl would clearly thieberpretability of
Sl (seeFigure % To assess potential causal mechanisms diiture trials assessing it. Other statistical approaches may also
action, an optimally designed trial would be necessary toer additional clarity to the current results, such as those that
interrogate each potential mechanism of action and coutedke the ordinal structure of the response items for the BDI-II
include the following elements: parallel design withouand BSI into account.
crossover; spechally recruit participgs with clinically In conclusion, in conjunction with psychotherapy, a single
relevant suicidality (i.e., passive and active Sl, intent, planningpderate-to-high dose of psilocybin was associated with acute
and parasuicidal behaviors) and DHD in cancer patients; DH&nd enduring anti-SI and anti-LoMe&s in patients with
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