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This PDF is a supplement to the podcast “Psychiatry & DAVID PUDER MD. &=
Psychotherapy” found on iTunes, Google Play, PSYCHIATRY &

Stitcher, Overcast, PlayerFM, PodBean, Tuneln, PSYCHUTHERAPY
Podtail, Blubrry, Podfanatic

Introduction

With the background from part 1 in mind, in part 2, we review the modern era of
research exploring treatment of various psychopathology including depression and
anxiety and addiction, the effects on personality, brain imaging and the future of
psychedelic research. The results for these studies begin to elucidate the various
effects individuals experience with psilocybin. The benefits are potentially impressive,
however there are significant limitations that are noteworthy. Psilocybin therapy is just
coming out of its nascence, and as with all medicine and therapy it is useful to have a
critical view of the research coming out to avoid pitfalls in the future.

Clinical Trials

Depression and Anxiety

The largest number of studies that have been completed have looked at depression and
anxiety. We will go through these studies chronologically.

Pilot Study of Psilocybin Treatment for Anxiety in Patients With Advanced-Stage Cancer
(Grob et al., 2011)

This is the first study completed in the United States on psilocybin and depression, it
was published in 2011:
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e Participants: A small sample of 12 patients with ——
advanced stage cancer, with a comorbid diagnoses ~ DAVID PUDER MD. =
of acute stress disorder, generalized anxiety PSYCH'ATRY &
disorder, anxiety disorder due to cancer, or PSYCHUTHERAPY
adjustment disorder with anxiety.

e Methods: This was a double-blinded crossover randomized controlled study there
was where patients received either niacin or a small-medium 0.2-mg/kg
psilocybin dose (for comparison to other trials this was 14mg/70 kg).

e Results: There was an overall trend towards significance for improvement of
depression and anxiety.

m They measured anxiety with self-administered scale, the STAI trait
anxiety, which reached significance at the 1-month P=.001) and
3-months (P = .03)

m They measured depression using the BDI (Beck-Depression
Inventory), a self administered scale, which showed a drop by
almost 30% from the first session to 1 month after the second
treatment session (P=.05), a difference that was sustained and
became significant at the 6-month follow-up point.

e Limitations:

o There was a small sample size

o Expectation bias: it would be easy for participants and providers to
determine if the study drug (psilocybin) or the control (niacin) was given

o The dose of psilocybin was a small-moderate dose, which did not provide
full noetic experience and limits its potential benefit.

Overall there were no adverse events. The general consensus among subjects was that
a follow-up experience with psilocybin would reinforce and extend the perceived
therapeutic effects of the psilocybin session.

This study was followed by two phase two sister trials that were published side-by-side
in 2016 one at Johns Hopkins University and one at New York University.

Psilocybin produces substantial and sustained decreases in depression and anxiety in
patients with life-threatening cancer: A randomized double-blind trial (R. R. Griffiths et
al., 2016)
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e Participants: 51 participants in various stages of ——
cancer, with comorbid diagnosis of chronic DAVID PUDER MD. ==
adjustment disorder with anxiety (11 participants), PSYCHIATRY &
chronic adjustment disorder with mixed anxiety and PSYCHUTHERAPY
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 disorder (1)

e Methods: Embedded within psychotherapy, including preparation and integration
sessions. This was a two session, cross-over study with 5 weeks separating the
doses with the “placebo” being a low dose (1-3mg/70kg) and the “active dose”
being moderate-high doses of psilocybin (30 or 22 mg/kg).

e Results:

o The overall rate of clinical response (which means >50% reduction of
symptoms) at 6 months was 78% for depression and 83% for anxiety.

o The overall rate of symptom remission at 6 months for all participants was
65% for depression and 57% for anxiety.

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*.

Measure Group Assessment time-point
Post-session 1 Post-session 2 6 months®
Clinical Symptom Clinical Symptom Clinical Symptom
response remission response remission response remission
GRID-HAMD-17 Low-Dose-1st (High-Dose-2nd) 32% 16% 75% 58% 77% 59%
(Depression) High-Dose-1st (Low-Dose-2nd) GP0p%** 60%** 84% 68% 79% 71%
HAM-A Low-Dose-1st (High-Dose-2nd) 24% 12% 83% 42% 82% 50%
(Anxiety) High-Dose-1st (Low-Dose-2nd) 76%*** 52%** 80% 60% 83% 63%
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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
Baseline? Post-session 1° Post-session 2¢ 6 months?
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 & months, respectively), and (2) these 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.

*In this column [Baseline), there were no significant differences between groups.

bIn 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 ((chen'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.

<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, 0.60, 0.40, 1.10, 0.50, 0.64, 0.35, 0.46, 0.66, 0.68, and 0.41.

4The difference hetween 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 hottom were: 2.98,1.63, 1.65, 3.40, 1.20, 1.26, 1.17, 1.14, 1.12, 0.84, and 0.66.

m 11 of 17 therapeutically relevant measures fulfilled conservative criteria
(mostly p < 0.01 and 0.001) for demonstrating efficacy of the high dose of
psilocybin for various measurements. Large and significant decreases in
clinician-rated and self-rated measures of depression, anxiety or mood
disturbance and increases in measures of quality of life, life meaning,
death acceptance, and optimism.

m There are significant improvements of the high dose compared the
low dose with between group effect sizes after session 1 (after 4
weeks): 1.30, 0.81, 0.56, 1.23, 0.60, 0.70, 0.78, 0.65, 0.65, 0.97,
and 0.75. Of note, effect sizes are impressive for both the low and
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high dose of psilocybin, likely
indicating a combination of the benefit ~ DAVIDPUDER MD. =

of therapy, natural changes in PSYCH'ATRY &
depression overtime, and biases. PSYCHUTHERAPY

e We can't say if that’s just
because of spontaneous remission because there isn’'t a
placebo control at 6 months. So, everyone got better, but the
problem with a study like this is that we don’t know if they got
better because they spontaneously had remission or if they
got better because of the treatments or even how much the
treatment had an influence.

m The study was a cross-over study so there was no control group
after the second session. They compared both groups after 6
months to their baseline with extremely impressive effect sizes of:
2.98 for the GRID-HAM-D,1.63 for BDI, 1.65 for HADS depression
scale, 3.40 for HAM-A, 1.20 for STAl-strait anxiety, 1.26 POMS
total mood disturbance, 1.17 for BSI, 1.14 for MQOL measurement
for overall quality of life, 1.12 for MQOL measurement of
meaningful existence, 0.84 for LAP-R measure of death
acceptance, and 0.66 for the LOT-R measurement of optimism.

Table 5. Effects of psilacybin 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
Baseline? Post-session 1° Post-session 2¢ 6 months?
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 (1.93)
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 (4.00) 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 & 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 Bascline, Post-session 1, Post-session 2, and & manths, respectively). Data are shown for the six measures that did
ot fulfill the most conservative criteria for demonstrating psilocybin Eﬁ‘eds (. did ot show a significant between-group diference at the Post-session 1 assessment
as well as a significant difference between Post 1 and Post in the Low-Dose-1st (High-Dose-2nd) Group).

In this column, there were no significant differences between groups.

*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.

< 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-Dase-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.

“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.

o For 6 out of 17 scales there were significant changes for both the active
and placebo groups between sessions at four weeks, but there were
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distinguishable no differences between ——
groups. However, when they compared all DAVID PUDER MD. ==
the participants on these scales at baseline PSYCHIATRY &

and again at 6 months the effect sizes were PSYCHUTHERAPY
impressive: 2.34 for HADS total, 2.15 for the

HADS anxiety scale, 1.25 for the STAI State anxiety, 0.58 for death
transcendence scale, 0.85 for Purpose in Life Scale, and 0.90 for the
LAP-R Coherence scale.

o Death transcendence and purpose in life were not different between
groups. Considerations for this similarity might be that the improvement
came from the therapeutic interactions rather than the psilocybin itself.

e Limitations

o There were a broad set of diagnoses for participants:

m 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 dual diagnosis of GAD
and MDD (4), or GAD and dysthymic disorder (1)

o Selection bias: Similar to other studies, as the people interested in this
study are likely to be keenly interested in the effects of the medication.
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Table 1. Participant demographics for all participants and for both of the dose sequence groups separately®.

Measure Low-Dose-1st High-Dose-1st All Participants
(High-Dose-2nd) (n=25) (Low-Dose-2nd) (n=26) (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) 2% 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% 3%
Recurrent/metastatic (<2yr anticipated survival) 36% 19% 27%
Psychiatric symptoms=
Depressed mood 2% 65% 69%
Anxiety 68% 58% 63%
Prior use of medication for anxiety or depression® 52% 50% 51%

“There were no significant differences between the two dose sequence groups on any demographic variable (f-tests and chi-square tests with continuous and categorical
variables, respectively).

*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, chromic, or adjustment
disorder with anxiety and depressed mood, chronic.

bData 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.

o Expectancy effect is likely also to be causing a bias given the perceptual
changes that are experienced. These studies bed the question: Is there a
good placebo possible?

m In this study, the control used was a low dose of psilocybin instead
of an inert substance, and it is unclear if microdosing has a
therapeutic effect. On some of the measures the low dose seems
as effective as the high dose, and it may be beneficial.

o Poor blinding despite the study design

m Because of the perceptual differences that occur with psilocybin
this is a recognized challenge, with only a 10-12% error among
therapist during low and high dose sessions. Of note: they did not
measure if participants could guess which dose they had been
given.

Copyright: David Puder, M.D., 2020, Please share this without changing any of the content.


https://www.psychiatrypodcast.com/psychiatry-psychotherapy-podcast/3oiyl2ieq9r3jawe1riz8mx74m9f5f

Episode 106: Psilocybin Therapy - Part 2:
Clinical Trials, Secondary Effects, Brain
Imaging, and the Future of Psilocybin Therapy

Nadav Klein M.D., David Puder, M.D.
Neither authors have any conflicts of interest to report.

=
psilocybin treatment for anxiety and depression in patients PSYCHIATRY &

Rapid and sustained symptom reduction following DAVID PLDER, M.D:

with life-threatening cancer: a randomized controlled trial PSYCHUTHERAPY
(S. Ross et al., 2016)
e Participants: 29 patients at various diagnoses and stages of cancer.

Stage of cancer Stage IV 3 21% 7 47%

Stage III 4 29% & 27%

Stage 11 1 7% & 27%

Stage I 5 36% 0 0%

Other 1 7% 0 0%

SCID (DSM-IV) Adjustment disorder w/amxiety and depressed mood, chronic s 14% 6 &0%
diagnosis® Adjustment disorder w/amxdety, chronic 10 71% 8 53%
Generalized anxiety disorder 2 14% 1 7%

Hallucinogen No 7 50%s 6 £0%

(Y use Yes 7 50% g B0

e Methods: Embedded within psychotherapy, including preparation and integration
sessions. This was a two session, cross-over study, with 7 weeks separating the
sessions of the placebo (niacin) with an active dose of moderate-high doses of
psilocybin (.3mg/kg or 21mg/70kg).

e Results: Between sessions, 83% of participants in the psilocybin group (vs. 14%
in the niacin first group) met criteria for antidepressant response and 58% in the
psilocybin group had anxiolytic response compared to 14% niacin group. The
effect sizes were significant at all time points.
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Figure 3. Primary outcome variables: cancer-related anxiety and depression (pre-crossover).

Means (+3E) for primary cutcome measures are shown in the two treatment groups at the following time points: baseline {psilocybin first n=14, niacin first n=15), 1 day
pra-dose 1 (psilocybin first n=14, niacin firzt p=15), 1 day post-dose 1 (psilocydin first n=14, niadin first n=15), 2 weeks post-dose 1 (psilocybin first p=14, niacin first
n=14), 6 weeks post-dose 1 (psilocybin first p=14, niacin first n=14), 7 weeks post-dose 1 (psilocybin first =12, niacin first r=14). Asterisks indicate significance level
of between-group t-tests. Effect sizes, represented as Cohen's d, are shown above time points at which the treatment groups differ. Closed peints represent significant
within-group differances relative to scores at baselina,

o At the 6.5-month follow-up (after the cross-over and both groups received
psilocybin), antidepressant or anxiolytic response and remission rates
were approximately 60—80%.
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They measured the level of the mystical experience directly after the session and
whether people experience a “complete” mystical experience correlated with change in
depression, and anxiety.

In addition to the benefits with depression and anxiety, participants found these
sessions impactful in other ways. 52% of participants rated the psilocybin experience
either the singular or at least among top 5 most spiritually significant experiences of
their lifetimes. 70% of participants rated the experiences as either the singular or top 5
most personally meaningful experiences of their entire lives. 87% of participants
reported increased life satisfaction or well-being attributed directly to the experience.

No change was found in the death anxiety scale.
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Figure 6. Secondary cutcome measures: existential distress, quality of life, spirituality, persisting effects attributed to psilocybin administration.
(Top) Percentage of participants that reported ‘among the top 5' or ‘the single most’ personally meaningful and spiritually significant experiences, ‘moderate’, ‘strong’ or
‘extreme’ pasitive behavioral change, and increased moderately’ or ‘increased very much’ wellbeing or life satisfaction on the Persisting Effects Questionnzire {PEQ). As-
terisks indicate significance level of comparison to the niacin first group at 2 weeks post-dose 1. There were no significant differences between the psilogybin first group
at 2 weeks post-dose 1 versus the psilocybin first group at 26 weeks post-dose 2. (Bottom) Secondary measures of cancer-related existential distress (DEM, HAL, DAS,
UTS), quality of life (WHO-Bref) and spirituality (FACIT). Measures are shown at 2 weeks post-dose 1 {psilocybin first n=14, miacin first n=14) and at 26 weeks post-dose
2 (psilocybin first n=11, niacin first p=12); asterisks indicate significance level of comparison to the niacin first group at 2 weeks post-dose 1. Thera were no significant.
differences between the psilocybin first group at 2 weeks post-dose 1 versus the psilocybin first group at 26 weeks post-dose 2.

The side-effects from the psilocybin experiences were limited. “In terms of adverse
effects (AEs) attributable to psilocybin, the most common medical AEs were
non-clinically significant elevations in BP and HR (76%), headaches/migraines (28%),
and nausea (14%); the most common psychiatric AEs were transient anxiety (17%) and
transient psy- chotic-like symptoms (7%: one case of transient paranoid ideation and
one case of transient thought disorder).”

e Limitations of this study are similar to the other studies:

o ltis unclear from the data whether the sustained benefits in clinical
outcomes were due to psilocybin alone or some interactive effect of
psilocybin plus the psychotherapy.

o This was a small sample size that was not nationally representative of the
cancer patient population (62% women, 90% Caucasian)
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o Blinding was limited with staff members
correctly guessing the experimental DAVID PUDER MD. ==

conditions in 28/29 participants (97%). PSYCHIATRY &
PSYCHOTHERAPY
Follow up of this study was completed in the following

study: Long-term follow-up of psilocybin-assisted psychotherapy for psychiatric and
existential distress in patients with life-threatening cancer (Gabrielle | Agin-Leibes et al.,
2020)

o Participants: 15 of the 16 living participants participated at two time points
after their psilocybin sessions at an average of 3.2 and 4.5 years. 71%
had cancer in remission, and 29% still with active cancer.

The figures below show the sustained benefits of the single dose psilocybin session
embedded within psychotherapy up to 4.5 years after completion of the study. In the
images below, closed points represent significant within-subject differences relative to
scores at baseline.
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Psilocybin with psychological support for treatment-resistant depression: an open-label

feasibility study(Robin L Carhart-Harris et al., 2016)
e Participants: 12 patients with treatment-resistant depression. (this is a more
treatment refractory population that the previous two studies.)
e Methods: 4 hrs of preparation, two psilocybin sessions with two different doses
(10 mg then 25 mg) one week apart, two in-person follow up sessions one the
day after the psilocybin session and the second, the week after.
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e Results: There was a response rate of 67% (n=8) at
1 week after treatment (HAM-D and BDI), with full DAVID PUDER, MD. ==

remission with seven of these eight patients. PSYCH'ATRY &
o 58% (n=7) continued to experience clinically PSYCHUTHERAPY

significant response at 3 months, and 42%

(n=5) remained in full remission.
For all the depression scales there was significant improvement. The participants’
MADRS improved, on average, from 31.0 (moderate-severe depression) to 9.7 (mild
depression) within one week of the sessions. This was a similar change to to the QIDS.
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Figure 3: Mean depression severity (QIDS) over time

Depression severity determined by self-rated 16-item QIDS. QIDS scores of
16-20 are considered to reflect severe depression, scores of 11-15 are considered
moderate depression, scores of 6-10 are considered mild depression, and scores
of 5 and less are considered absent depression. All post-treatment assessments
were obtained after the high-dose session (ie, 1week post-treatment refers to
1week after the high-dose session). Hedges’ g values versus baseline are shown.
QIDS=Quick Inventory of Depressive Symptoms.
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Follow-up refers to the period starting after the second (high-dose) administration of psilacybin. Clinician-administered ratings (HAM-D, MADRS, and GAF) were completed only at baseline and 1 week after the high-dose session. QIDS=Quick

Inventory of Depressive Symptoms. BDI=Beck Depression Inventory. STAI-T=State-Trait Anxiety Inventory. SHAPS=Snaith-Hamilton Pleasure Scale. HAM-D=Hamilton Depression Rating scale. MADRS=Montgomery-Asberg Depression Rating Scale.
GAF=Global Assessment of Functioning. * Compared with baseline.

Table 3: Clinical ratings at baseline and follow-up

In this study, there were no adverse events beyond transient changes during drug
experience itself.

e Limitations:
o This was an open label study with a small sample size.
o This study was susceptible to selection and expectancy bias due to the
population being self-referred and treatment-seeking population.
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To take a step back, there was a meta-analysis published
on the previous four studies.

The experimental effects of psilocybin on symptoms of anxiety and depression: A
meta-analysis (Goldberg et al., 2020)
They note that overall there are large effect sizes on the improvements of both anxiety
(g =1.38, 95% CI [0.78, 1.99]) and depression (g = 1.47, [0.72, 2.21]) compared to
baseline. When comparing to placebo, effect sizes are smaller (gs = 0.82 to 0.83 for
psilocybin vs. placebo), but keep in mind that both groups are receiving the therapy
components, highlighting the large effect sizes that psilocybin itself has.
e Limitations of these studies:
o Small number of studies and small sample sizes throughout
o They raise concern for biases, specifically performance bias and detection
bias due to lack of complete blinding

The most recent we looked at was published on November 4th, 2020.
Effects of Psilocybin-Assisted Therapy on Major Depressive Disorder: A Randomized
Clinical Trial (Davis et al., 2020)

e Population: 27 adults started the study with 24 participants completing treatment.
All participants with moderate-severe major depressive disorder who were not on
medications.

e Methods: This was a crossover study. All participants received two psilocybin
sessions with the first trial being 20 mg/70kg and the second 30 mg/70kg. The
control group was comparing the treatment group with a similar group with an 8
week delayed treatment.

e Results: In the overall sample, there was clinically significant reductions in
depression for 16 participants (67%) at week 1 and 17 (71%) at week 4, and full
remission in 14 participants (58%) at week 1 and 13 participants (54%) at week 4
(<7 GRID-HAMD score).
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The effect sizes were large at week 5 (Cohen d = 2.2; ——
95% Cl, 1.4-3.0; P < .001) and week 8 (Cohen d = 2.6;  DAVDPUDER MD ==
95% CI, 1.7-3.6: P < .001). There were additional effect  P9Y CHIATRY &
sizes for PHQ-9 of d= 3.3, for the HAM-A d=2.3, and the  PSYCHOTHERAPY
STAI-trait d=2.9.

Figure 3. Comparison of GRID Hamilton Depression Rating Scale
(GRID-HAMD) Scores Between the Delayed Treatment
and Immediate Treatment Groups
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Data points are presented as mean (SD). In the imnmediate treatment group

(n =13), weeks 5 and 8 correspond to weeks 1and 4 after the psilocybin session
2. In the delayed treatment group (n = 11), weeks 5 and 8 are prepsilocybin
assessments obtained during the delay period. Effect sizes (Cohen d with 95%
Cl) and P values reflect the results of a 2-sample t test between the 2 groups at
week 5 (Cohend = 2.2; 95% Cl. 1.4-3.0; P < .001) and week 8 (Cohen d = 2.6;
95% Cl,1.7-3.6; P < .001).

The QIDS-SR documented a rapid decrease in mean (SD) depression score from
baseline to day 1 after session 1 (16.7 [3.5] vs 6.3 [4.4]; Cohen d = 3.0; 95% CI,
1.9-4.0; P < .001), which remained statistically significantly reduced through the week 4
follow-up (6.0 [5.7]; Cohen d = 3.1; 95% CI, 1.9-4.2; P < .001)

eFigure 1. Decrease in depression scores on the Quick Inventory of Depression
Symptoms (QIDS-SR) from Baseline to 1 day post psilocybin session 1 through 4
weeks post psilocybin session 2. There were no missing data. Data points are means;
brackets show +1 SD for all participants (N=24). Effect sizes (Cohen’s d with 95%
confidence interval (Cl)) and p-values are from paired sample t-tests comparing scores
at Baseline to 1 day post session 1 (d=3.0 [95% CI: 1.8; 4.1]), 1 week post session 1
(d=2.5[95% CI: 1.5; 3.6]), 1 day post session 2 (d=3.1 [95% CI: 2.0; 4.2]), 1 week post
session 2 (d=3.1 [95% ClI: 1.9; 4.3]), and 4 weeks post session 2 (d=3.1[95% CI: 1.9;
4.2]).

20+

N
?

? 12

Depression Scores
(QIDS-SR)

d=31
p<.001

0 T T T T T T

Baseline  1daypost 1wkpost 1daypost 1wk post 4 wk post
session 1 session1 session2 session2 session 2

As with other studies, many participants found these experiences both
personally/spiritually meaningful and psychologically challenging.
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eTable 4. Participant ratings of personal meaning, spiritual significance, psychologic
challenge, and psychological insight attributed to the psilocybin sessions. Ratings
occurred 1-day post psilocybin session 1 and 1-day post psilocybin session 2 2

Psilocybin Session

(rating)
Highest Psilocybin Psilocybin
Rating Session 1 Session 2 z-or
M(SDy M(SD) or n{%) M(SD) or n%) t-stat®
Overall Rating
Personally Meaningful 71(12) 63 (15) 71(12) 311"
Spiritually Significant 6.6(2.5) 5.7(2.8) 6.2 (27) -90
Psychologically Challenging 6.3(2.0) 56(2.2) 5.6 (2.5) 00
Psychologically Insightful 7.3(14) 69(1.8) 7.1(13) -81
Top 5 including single most
Personally Meaningful 17 (85%) 12 (60%) 17 (85%) 177
Spiritually Significant 15 (75%) 11 (55%) 13 (65%) -85
Psychologically Challenging 13 (65%) 11 (55%) 10 (50%) 32
Psychologically Insightful 18 (90%) 16 (80%) 18 (90%) .80
Single Most
Personally Meaningful 8 (40%) 4 (20%) 8 (40%) -138
Spiritually Significant 12 (60%) 8 (40%) 10 (50%) .64
Psychologically Challenging 6 (25%) 3(15%) 4(20%) .42
Psychologically Insightful 12 (60%) 11 (55%) 8 (40%) 85

“Only 20 (of 24) participants compleled thesa measures due lo an error in the survey programming

* Rating options ranged from 1=no more than routine, everyday experiences to 7-amang the 5 most [meaningful, spirituslly
significant. insightful, or i of my life, and B=the single most [meaningful,
spiritually significant, pey ly insightful, or d of my ife

* Data shown in this column reflect the highest rating from Session 1 and 2 for each participant

“ Statistical comparison batween Session 1 and Session 22 *"p< 01

M: mean: SD: standard deviation

This study did not publish the long-term outcomes, which continued to show
maintenance of the therapeutic benefit of these sessions with 58% of participants

continuing to be in remission after 12 months. This data was collected from a lecture
given by the paper’s lead author.
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Depression Scores
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Limitations and Critique of this study are similar to the previous studies:

e This is an unblinded multimodal treatment (and notable a treatment that people
have a strong desire to experience, similar to ketamine where people drop out
post randomization in unblinded trials if they do not receive the study drug).

e As seen in the study Antidepressants versus placebo in major depression: an overview
(Khan & Brown, 2015), we can expect impressive results to have some regression to
the mean with larger sample sizes and better blinding.
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FDA depression
trial data

Non-industry depression trial data
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Figure 1

Mean percentage symptom reduction in unblinded and blinded treatment arms from published depression trials
compared to data from pivotal registration depression trials as reported by the U.S. Food and Drug
Administration (FDA) (adapted from 13). Striped bars represent unblinded trial arms; black bars represent
blinded trial arms; the grey bar represents placebo control arms from published non-registration trials;
checkered bars represent data from pivotal registration trials. The mean percentage symptom reduction was

weighted by the number of assigned patients. Error bars represent 95% confidence intervals

There is no good placebo being used for psilocybin.

A few years ago, they wanted to use high dose benadryl which can cause
hallucinations, but the IRB would not let them. Maybe in the future trials can use better
placebos. Maybe THC, ketamine, or benzodiazepines. Maybe future trials can use an
active arm, or non-inferiority trial, compared to a partial hospitalization program.
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In the partial hospitalization program at Loma Linda, the ——
effect sizes when compared to the general population are DAVID PUDER, MD. ==
similarly impressive with an effect size of 3. There is no PSYCHIATRY &

control arm, so this is comparing the beginning point to the PSYCHUTHERAPY

end point.

OVERVIEW REPORT: (November 2019 — October 2020)

MEASURE INTAKE DISCHARGE CHANGE OVERTIME
Average N Average N Mean change Effect size'

TOTAL 43.76 95 95.89 68 52.13 3.26

ENVIRONMENT 59.87 95 98.12 68 38.25 2.94

PHYISICAL HEALTH 42.11 95 94.96 68 52.85 2.82

PSYCH HEALTH 35.00 95 94.79 68 59.79 4.27

SOCIAL RELA 44.74 95 95.83 68 51.09 2.81

OVERALL 37.11 95 95.77 68 58.66 3.26

12 Month Trailing Effect Size

3.5

25

T ————
1
0.5
o]
o R g g B R B B o B P P
o~ & < @ P I W= & W fud S 2 o
e ADULT Adult MEND Adult Average Adult Average = BNMC Average BMC Average

Looking at studies can be confusing with different studies measuring their active arm to
different control arms. If the control arm is a waitlist, placebo, or active control makes a
big difference in the effect sizes. There are differences between industry sponsored vs
non-industry vs government sponsored studies. There are effects of having a
charismatic leader with top-notch providers. As will providers with an investment in
running an experiment.

The variables we choose to control will make a difference. The impact of
over-controlling a study will lead to differences in efficacy vs effectiveness. We want to
use evidence-based research to translate to real life, but we live in a world with
uncontrollable variables.
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Other psychiatrists who look at this study wonder if people ——
would malinger to get this type of treatment, similar to DAVID PUDER MD. ==
ketamine where people dropout post randomization in PSYCH'ATRY &
unblinded trials if they did not get into the ketamine arm of PSYCHUTHERAPY
the study.

Another critique to be aware of when assessing this study, is if you looked at early
studies with Brexanalone, from the pilot paper, the effect size was more than 1. But, in
phase 3 of the study, Sage didn’t publish it because the effect size was so small. Could
the effect size of psilocybin change in a multi-center study?

Addiction: Nicotine and Alcohol

Psilocybin-assisted psychotherapy has been used for the treatment of substance use,
demonstrating efficacy in a few pilot studies.

Pilot study of the 5-HT,,R agonist psilocybin in the treatment of tobacco
addiction.(Johnson et al., 2014)

e Population: 15 participants (10 men + 5 female, 5 hallucinogen naive). All
participants were motivated to quit, had a history of smoking for an average of 31
years, with a mean of 6 failed past attempts.

e Methods: Psilocybin sessions were integrated with smoking cessation CBT.
They had 3 psilocybin sessions, the first session was done with a moderate dose
of 20mg/kg then two sessions with a higher dose of 30mg/kg unless participants
opted for the moderate dose

e Results: At six months after the psilocybin sessions,12 out of 15 participants
were abstinent (80% success). 3 out of 15 participants continued to smoke, but
at a reduced rate. Only one participant denied it had been useful.

Eleven (73%) rated at least one of the psilocybin sessions among the 5 most spiritually
significant experiences of their lives, and 13 (87%) reported that their personal
well-being or life satisfaction had increased very much as a result of at least one of the
psilocybin sessions.
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Participants reported that the benefits they experienced

increased their time horizon (thinking more long-term), DAVID PUDER, MD. =5

increased self-efficacy, and altered life priorities are PSYCH'ATRY &

involved in tobacco cessation. PSYCHUTHERAPY
Table 5

Mechanisms Attributed to Psilocybin for Smoking Cessation at 3 weeks post-TQD*

Mechanism # No. Mean
Endorsed | Rank
(%) Order P
By changing how you prioritize values in life, so that reasons to smoke no longer 10 19
outweighed reasons to quit (67.7%)
By changing the way you orient yourself concerning the future, such that you now act in 11 24
your long term holistic benefit, rather than acting in response to immediate desire (73.3%)
By reframing your quitting and staying quit as a sacrament or spiritual task 8(53.3%) | 2.4
By strengthening your belief that you have the ability to quit and stay quit 11 32
(73.3%)
By reducing the amount of stress involved with quitting and staying quit 7(46.7%) | 3.6
Not applicable. The sessions did not help me quit or stay quit. 1(6.7%)
Other ©
“By helping me understand that my true self is and always has been a non-smoker” — 1(6.7%)
Participant 1
“By seeing the ‘so much more’ than smoking and how it is interconnected” —Participant | 1 (6.7%)
8
“Unclear as to the effect of the psilocybin session on quitting smoking” —Participant 9 1(6.7%)
“Gain[ed] distance in thinking” —Participant 11 1(6.7%)
u “By revealing the real issues that I was using the smoking to mask” —Participant 15 1(6.7%)

In a follow up study (Johnson et al., 2017)

e Results: At 12-month follow-up, 10 participants (67%) continued to be smoking
abstinent. At long-term follow-up, with a mean interval of 30 months (range =
16-57 months), nine participants (60%) were confirmed as smoking abstinent.

e Limitations of this study include the sample size, that it was not a randomized
study, and the demographics not generalizable to the general population.

Psilocybin-assisted treatment for alcohol dependence: A proof-of-concept study
(Bogenschutz et al., 2015)
e Participants: 10 patients with alcohol use disorder.
e Methods: Open label study with 2 sessions of psilocybin (0.3 (21mg/kg after 4
weeks) then 0.4 mg/kg(28mg/kg after 8 weeks)) integrated as part of a 12-week
motivational enhancement therapy.
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e Results: Significant improvements in reductions of
both total and heavy drinking days after psilocybin DAVID PUDER MD. ==

with large effect sizes (d=.86-1.38) PSYCHIATRY &
o The decrease was correlated strongly with PSYCHUTHERAPY

the intensity of mystical experience as
measured by the MEQ30, r=.782-.865
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Demoralization

There are very limited psychotherapeutic medications or therapies used to target this
population, who tend to be treatment refractory.

Psilocybin-assisted group therapy for demoralized older long-term AIDS survivor men:
An open-label safety and feasibility pilot study (Anderson et al., 2020)

e Population: 18 participants with moderate to severe demoralization.

e Methods: This was a pilot study with three sequential treatment groups of 6
participants per group. Over seven weeks, participants underwent three hours of
individual psychotherapy, 12-15 hours of group psychotherapy, and one
eight-hour individual psilocybin administration.
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o There was no placebo group due the
difficulty of functional blinding, particularly in ~ DAVID PUDER MD. ==

population where 7/18 had previous PSYCHIATRY &
experience with psychedelics PSYCHUTHERAPY

e Results: Change in demoralization showed a
clinically significant, small-to-moderate effect size worth of improvement
comparing baseline to both end-of-treatment and 3-month follow-up with a
standardized effect size of 1,2 = 0.47, 90% CI 0.21-0.60.

o 88.9% demonstrated at least a 2-point reduction in demoralization
compared to baseline at end-of-treatment with 66.7% maintaining those
gains at 3-month follow-up. While 50% had a > 50% reduction in
demoralization compared to baseline at the end of treatment and 33.3%
maintained those gains at 3-month follow up.

o They show that group therapy is an effective way to both utilize the group
therapeutic dynamic and decrease the potential cost of the
psilocybin-assisted treatment.

lization Scale (DS-11)

Demora

*hone Screen  Enroliment Week -3 Week -1 Week 1-2 Week 3 3 Month
Baselme Endpoint Follow Lip

Fig. 4 Primary clinical outcome (D5-11). Error bars are 1 5D. Mean change from Baseline (Week-3) to primary endpoint (Week 3} to 3-month follow-up has standardized effect size
s =047, 90X 0 0-21-0-60.

The group therapy and psilocybin was well-tolerated overall with 14 of 18 participants
having some expected side effects.

e “One participant with SCID-5 diagnoses of generalized anxiety disorder, panic
disorder, and BPD, in addition to decades of heavy polysubstance use, initially
experienced significant anxiolysis after his medication visit. However, ten days
later he reported severe anxiety, which he described as a deeply felt sense of
being rejected by the other group members. He then, after learning that a former
partner had suddenly died, had a lapse in his methamphetamine use and
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cocaine use (after having been sober from all
substances for one month prior to the study). As DAVID PUDER MD. ==

had occurred once previously in his life, he PSYCH'ATRY &

developed a brief psychotic episode subsequent to PSYCHUTHERAPY
methamphetamine use. During this episode, the

participant made a suicide attempt of actual lethality 0 (No physical damage or
very minor physical damage (e.g., surface scratches)) and potential lethality 2
(Behavior likely to result in death despite available medical care) on the C-SSRS.
He withdrew from the study intervention but completed most subsequent
assessments.”
There was no evidence that this treatment increased substance use, and for
participants overall there was unchanged in AUDIT or DUDIT scores overall.

The study raised some specific concerns:

They note moderate-high episodes of elevated blood pressure coinciding with anxiety
symptoms during the psilocybin session, which could be a concern for a population with
hypertension. Further evidence that the benefit of care in a medical setting.

Given their experience with their participants, they urge caution with
borderline-personality disorder and the need for specialized training due to the unique
risks of this population.

This study also illustrates a less homogenous population with medical issues, drug use
and maybe personality disorders. What's going to happen to that population that
dissociates very easily (like borderline personality disorder)? If this person has a history
of psychosis, bipolar, or personality disorder we don’t know what would happen at this
point, so more studies are needed.

Secondary effects and experiences

Acute, subacute and long-term subjective effects of psilocybin in healthy humans: a
pooled analysis of experimental studies.(Studerus et al., 2011)
e Study Size: This is study of 110 overall healthy individuals getting a total of 227
doses from low to high-doses.
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e Outcomes: With the study population they asked
them to rate their subjective experiences with DAVID PUDER MD. ==

results below. PSYCH'ATRY &
PSYCHOTHERAPY
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Adjective Number of subjects

—
DAVID PUDER, MD. =

e o ) PSYCHIATRY &
"y o PSYCHOTHERAPY

Enriching
Very 61% (53)
Medium 29% (25)
No 10% (9)
Frightening
Very 5% (4)
Medium 28% (24)
No 68% (59)
Unpleasant
Very 10% (9)
Medium 24% (21)
No 66% (57)
Influential
Very 22% (19)
Medium 45% (39)
No 33% (29)
Nothing special
Very 4% (3)
Medium 11% (9)
No 85% (70)

Numbers after percents indicate absolute frequencies.
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IChange Number of subjects

e =
anges in world view
Positive 18% (16) DAVID PUDER, M.D.

Unchanged 81% (72)
Negative 1% (1)
IChanges in values
PSYCHOTHERAPY
Unchanged 77% (68)

Negative 5% (4)
IChanges in awareness
of personal problems

Positive 29% (25)
Unchanged 66%
Negative 5% (4)

IChange in the relationship
to one’s body

Positive 30% (26)
Unchanged 67%
Negative 3%

(Change in relationships
to other people

Positive 25% (22)
Unchanged 68%
Negative 7% (6)

IChange in professional
relationships

Positive 6% (5)
Unchanged 89% (75)
Negative 5%

Change in the relationship to
the environment/nature

Positive 38% (33)
Unchanged 58%
Negative 5%

IChange in aesthetic
experiencing

Positive 37% (32)
Unchanged 62% (53)
Negative 1%

IChange in the attitude to
altered states of consciousness

Positive 56% (49
Unchanged 41%
Negative 3% (3)

INumbers after percents indicate absolute frequencies.

Personality

Mystical experiences occasioned by the hallucinogen psilocybin lead to increases in the
personality domain of openness.(MacLean et al., 2011)
Openness is defined as acceptance of new ideas and values, imagination, aesthetic
appreciation, novelty-seeking, non-conformity, and creativity.
e Participants: 52 Hallucinogen naive participants between 2 studies
e Results: Significant increases in openness that remained over a year after
session as measured by a NEO-PI T-score with increased average openness of
4 points after high-dose psilocybin and maintained for a year after the session,
with a p value of 0.023
This is a change of just under half a standard deviation, which while it is not particularly
clinically impressive, the article points out that it can cause some personality change,

Copyright: David Puder, M.D., 2020, Please share this without changing any of the content.


https://www.psychiatrypodcast.com/psychiatry-psychotherapy-podcast/3oiyl2ieq9r3jawe1riz8mx74m9f5f
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3537171/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3537171/
https://www.zotero.org/google-docs/?QCcLnF

Episode 106: Psilocybin Therapy - Part 2:
Clinical Trials, Secondary Effects, Brain
Imaging, and the Future of Psilocybin Therapy

Nadav Klein M.D., David Puder, M.D.
Neither authors have any conflicts of interest to report.

and is the only discrete measured experimental condition
that has been shown to increase openness. DAVID PUDER, MD. ==

PSYCHIATRY &

For more on openness, view our prior episode: Episode PSYCHUTHERAPY
098: The Big Five: Openness

There were no significant changes in Conscientiousness, Extraversion, Agreeableness
or Neuroticism.

As has been seen in a lot of these studies, the change in openness is mediated by
mystical experience.

75

70 —@— Complete
Mystical
Experience
65

—O—Incomplete or
No Mystical
60 Experience

Openness (T score)

55
Pre Post

Figure 2.

cﬁangcs in Openness after psilocybin in participants who did and did not have mystical
experiences. Figure shows Opennq eening (Pre) and post-test (Post) in
participants who had a complete n e (1= 30; filled symbols) and those who
had an incomplete or no mystical experience (1= 22; open symbols). Data points are means;
bars show + 1 SEM: asterisk indicates a significant difference (p < .001) at the post-
psilocybin assessment. Screening levels of Openness and its facets did not differ between

participants who met the criteria for having had a complete mystical experience and those
who did not (ps > .10).

e Limitations: The population was highly educated and spiritually active, which may
limit the generalizability of the study. Additionally, the participants’ level of
neuroticism was on average 1 SD below normal at the start of the study, which
may indicate ceiling effects.

Adam Borecky M.D. (a colleague of mine working on an ethics paper on psilocybin)
wondered whether we should give informed consent that your personality may change
due to psilocybin use. Interestingly, those who did not have a mystical experience
during their use did not have a shift in openness, but those who did feel it was a
mystical experience had a bigger shift. Thus, there is potential for anyone who has a
mystical experience while taking psilocybin to increase their openness half a standard
deviation. Should medical professionals be required to have informed consent for such
an outcome? If your partner is higher openness than you, it might actually be a good
thing to be a little more open. | have found that large discrepancies in openness
between partners can create conflict.
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There was one study that looked at whether certain types
of therapies could change openness. They found that DAVID PUDER,MD. ==
there was one study (Jackson 2012) which was an PSYCH|ATRY &
inductive reasoning training and they found it was possible

to increase openness. So, there are other things that could PSYCHUTHERAPY
potentially change openness as well. If you were giving

inductive reasoning type of training, you probably wouldn’t ask for consent for a shift in
openness, but it is something to think about. Your personality may change permanently.
It's not a huge change from just one dose, but it may change.

Effects of psilocybin therapy on personality structure (Erritzoe et al., 2018)

e Population: 20 patients with moderate-severe depression

e Results: From baseline to 3-month followup, the NEO-PI-R ‘Big Five’ score of
Neuroticism significantly decreased, Extraversion and Openness scores
significantly increased, Conscientiousness showed a trend-level increase, and no
changes were seen in agreeableness.
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Table 1. NEO-PHR domain and facet scores pre- and post-psilocybin

———
Baseline 3 months DAVID PUDER, M.D. g
Domains and facets T-score T-score Change Pwalue Cohen's
Neuraticism (N} 66 709 57 oo02 057 PSYCH IATRY &
Extraversion (E} 31 376 65 0.000 0716
Openness to Experience {0) 527 578 49 o0mz 0437 PSYCHUTHERAPY
Agreeablensss (A) 458 467 0.1 0953 01006
Conscientiousness (C) 299 331 32 0.086 0273
Arwiety (N1) 703 G646 37 0037 0403
Angry-Hostility (N2) 676 654 22 0222 0277
Depression {N3) 778 712 6.6 0.006 0661
Self-consc 68.1 636 L5 0016 0.366
Impulsiveness 578 56.3 14 0445 0.184
Vulnerability (NG} TBE 713 73 0004 0706
‘Warmth (E1) 347 418 71 0om 0604
) T 422 45 om 0503

439 459 20 0.152 0304

352 383 31 0071 0442

431 449 18 0279 017
Positive emations (EG) 78 36.1 B3 0.000 0740
Openness to Fantasy (01) 589 572 17 0415 0.193

53.2 56.2 30 0157 0242

527 540 13 0589 oan

412 488 75 0002 0783
Openness to ldeas (05) 515 55.2 37 0077 0324
Openness to Values |06} 500 56.3 63 0om 0592
Trust (A1) 368 400 33 0085 0372
Straightforwardness (AZ) 478 466 12 0478 0.120
Altruism |A3) 448 432 17 0318 0177
Compliance {Ad) 438 430 08 0685 0.0869
Madesty |A5) 583 559 24 0.163 0.199
Tender-mindedness (A6} 562 589 27 0274 0215
Competence (C1) 267 330 63 oo 0743
Order (G2} 424 405 149 0376 0.138
Dutifulness (C3) 3|2 413 31 0.191 0250
Achievement striving 331 36.4 33 0.110 0294

[

Self-discipline {C5) 23 276 47 0.010 0455
Deliberation {C6) 42 4645 06 0662 0080

Domains and facets in bold represent scores that showed significant difference
between baseline and 3-month follow-up with Student’s paired #tests and that sur-
vived FOR comection for multiple comparisons. Thus, facet andely is the only of the
11 significantly changed facet scores nat to survive the FOR comection. Cohen's o
sffect sizes were calculated from the raw mean and SD scores at baseline and 3-
maonth followe-up.

— Normative — Baseline --- 3 months

Neuroticism
80

Conscientiousness Extraversion

Agreeableness Openness to Experience

In this study they showed, specifically with openness, about the same half a standard
deviation increase. In neuroticism they showed a little more than a half a standard
deviation decrease which is good because you want to decrease neuroticism. Any good
treatment, whether it's psychotherapy or medications, will decrease neuroticism.
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When compared to traditional pharmacological treatment ——
of depression (SSRI, SNRIs, etc.), changes in Neuroticism  DAVID PUDER MD. =
(0.57 vs 0.59), Agreeableness (0.04 vs 0.01), and PSYCHIATRY &
Conscientiousness (0.18 vs 0.27) scores were very similar PSYCHUTHERAPY
to this study

In contrast, effect sizes for Openness in this trial (which were already higher than
average) were more than 3 times larger (0.44 vs. an average of 0.13) and more than 2
times larger for Extraversion (0.72 vs. 0.32) than the average effect sizes from the trials
with antidepressant medications.

In this paper, they did a review of more than 200 studies and concluded that enduring
and large changes in personality are obtainable through a range of therapeutic
interventions, but none can do it as quickly or with the same magnitude as with
psychedelics.
e Limitations: Relatively small sample size of 20 patients suffering
treatment-resistant depression. This was an open-label design with no control
condition.

Personal meaning and spiritual significance

Psilocybin-occasioned mystical-type experience in combination with meditation and
other spiritual practices produces enduring positive changes in psychological
functioning and in trait measures of prosocial attitudes and behaviors (R. R. Griffiths et
al., 2018)
e Participants: 75 total healthy participants
e Methods: participants were split evenly between three study conditions: (1)
low-dose (active placebo) psilocybin with moderate-level (“standard”) support for
spiritual practice; (2) high-dose psilocybin with standard support; and (3)
high-dose psilocybin with high support.

o Standard support (total of 7 hrs 20 minutes) with 5 hrs of preparation to
build rapport, prepare for experience before psilocybin, and one hour the
day following each session and 10 minutes two weeks after each session

o High support (total of 35 hrs), 10 hrs pre-session, 3 hrs between sessions,
10 hrs individual sessions, followed by group therapy for ~12 hrs.
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e Results: There were increases in personal
meaning, spiritual satisfaction, well-being, life DAVID PUDER, M.D.

=
satisfaction, life meaning/purpose, gratitude, PSYCHIATRY &

interpersonal closeness, forgiveness, and death PSYCHUTHERAPY

transcendence which were sustained at 6 month

followup.
o The impact of therapy makes a difference with life meaning, forgiveness,
mysticism, and when people rate their lives as scared or spiritual.
Like other studies, mystical experience appeared to mediate the change. This study did
not find significant changes in the Big Five as measured by NEO-PI.
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Meditation
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Spiritual Awareness Practice
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4] 1 2 3 4 ] L] T

Meditation
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Spiritual Awareness Practice
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High-Dose Standard-Suppo

High-Dose High-Suppor L
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Times per Day Percent Practicing Daily
Journaling Journaling
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Figure 4. Spiritual practices at 6 months (from Table 4).

Data, which wera obtained at tha 6-month follow-up, show retrospective ratings for the past £ months. Bars displaying rate data show means; brackets show 1 SEM
{m=25). Meditation rate data are minutes per day for all days. Bars displaying proportion data show the percentage of the group {n=25) reporting the practice during the
indicated tima interval. * indicates a significant differance from the Low-Dose Standard-Support group: + indicates a significant difference batween the High-Dose High-
Support group and the High-Dose Standard-Support group (Flanped comparnisons, p<0.05).

Copyright: David Puder, M.D., 2020, Please share this without changing any of the content.


https://www.psychiatrypodcast.com/psychiatry-psychotherapy-podcast/3oiyl2ieq9r3jawe1riz8mx74m9f5f

Episode 106: Psilocybin Therapy - Part 2:

Clinical Trials, Secondary Effects, Brain
Imaging, and the Future of Psilocybin Therapy

Nadav Klein M.D., David Puder, M.D.

Neither authors have any conflicts of interest to report.

DAVID PUDER, M.D.
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Figure 5. Participant ratings of effects attributed to psilocybin session experiences at the 6-month follow-up (Ilustrative results from Table 5).
Data on altnuistic/social effects, behavior changes, and spirtuality are expreszed as percentage of maximum possible score (bars show means, brackets show 1 5EM,
n=25). Data for the questions about spiritual significance and change in well-being or life satisfaction are either raw scores (bars show means, brackats show 1 5EM,
n=25) or percentagas of the group (n=25). * indicates a significant difference from the Low-Dose Standard-Support group; + indicates a significant diffarence betwean
the High-Dose High-Support group and the High-Dose Standard-Support group (Planned comparizons, p.05).
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Mysticism Scale (Lifetime) Faith Maturity Scale
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Figure 6. Longitudinal measures assessad at the 6-month follow-up (Tlustrative results from Table 6).

Bars show means; brackets show 1 5EM (r=25); * indicates a significant differenca betwean baseline and & months; * indicates a significant difference from the
Low-Dose Standand-Support group; + indicates a significant differance batween the High-Dosa High-Support group and the High-Dose Standard-Support group (Flanned
comparisons, p<0.05). For comparison, dotted lines show maan scores from previous studies for each measure: Mysticism Scala (college students, Hood et al., 2001;
Ralph W. Hood Jr, parsonal communication); Faith Maturity Scale (univarsity students, Loma Linda University, 2007), Daily Spiritual Experience Scale (general population
survey data, Underwood, 2006); Gratitude Quastionnaire-6 (adults, McCullowgh et al., 2002); Life Meaning (college and community sampls, Reker, 2007); Trait Forgive-
ness Scale (college students, Berry et al., 2005): Forgiveness Benavolence Motivation (college students, Tsang et al., 2006); Sanctification of Strivings (adults, Mahonay
et al., 2005).

Mystical-type experiences occasioned by psilocybin mediate the attribution of personal
meaning and spiritual significance 14 months later (R. Griffiths et al., 2008)
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This study was conducted to gain greater understanding of
the spiritual/mystical experience associated with the DAVID PUDER, MD. ==

experience. PSYCH'ATRY &
e Participants: 36 healthy, hallucinogen-naive adults PSYCHUTHERAPY

reporting regular participation in religious/spiritual

activities such as religious services, prayer, meditation, or study groups.
Participants were low on Neuroticism (T-score 41.8) and high on Extroversion
(55.3), Openness (65.7), and Agreeableness (55.7); low on Negative Affect on
the PANAS-X (44.4); and high on the Measure of Actualization Potential (59.2),
Mysticism Scale-Lifetime (55.6), and Spiritual Transcendence Scale (63.1)

e Methods: 8 hours of preparation for the psilocybin experience. There were three
sessions with two sessions of methylphenidate 40 mg/70kg and one session of
psilocybin 30 mg/kg to compare the different effects.

e Results: At the 14-month follow-up, 58% rated the psilocybin-occasioned
experience as being among the five most personally meaningful and 67% rated it
as among the five most spiritually significant experiences of their lives; 64%
indicated the experience increased well-being or life satisfaction; 58% met
criteria for having had a “complete” mystical experience; 61% rated that the
experience was associated with moderate to extreme positive behavior change

e Limitations: The study population was demographically homogeneous.

These participants described the mystical experience in various ways:
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Volunteer Verbatim Comments

02 The understanding that in the eves of God - all people...were all equally important and equally loved by God. I have had other
transcendent experiences, however, this one was important because it reminded and comforted me that God 1s truly and
unconditionally loving and present.

03 Freedom from every conceivable thing including time, space, relationships, self, ete... It was as if the embodied “me”
experienced ultimate franscendence — even of mysslf.

04 A non-self self held'suspended in an almost tactile field of light

03 That in every honible experience or frightening expenence, if you stay with it, enter into i, vou will find God. That the homor 15
in reality only an illusion and God hies beneath 1t all. It has become a guiding prineipal in my hfe.

o7 The utter joy and freedom of letting go — without anxiety — without direction — beyond ego self

08 Collapze of ordinary space and tims zense. Realization of unity of existence and relativity of ordinary consciousness... T have had
glimpses of this before -- but this was profound and sustained

09 The knowing' was so powerful and yet personal. Expeniencing the Beloved and falling in love.

13 The sense that all is One, that I experienced the essence of the Universe and the knowing that God asks nothing of us except to
receive love.

17 Ibecame like a point of awareness zble to travel inside myself, others, and the outside world. No reference to time or space... The
feeling of joy and sadness at the same time — paradoxical.

i} The experience of death, which initially was very uncomfortable, followed by absclute peace and bemng in the presence of God. Tt
was so awesome to be with God that words can't desenbe the expenience.

23 To cease to “BE.” as I understand it, was not frightening. It was safe and much greater than I have words for or understanding of
Whatever 15 larger than the state of being i what was holding me.

27 “Swrender” 15 intensely powerful. To “let go” and become enveloped in the beauty of — in this case — music — was enormously
spirttual.

28 The feeling of no boundaries — whers [ didn’t know where I snded and my surrounding: began Somehow I wras able to
comprehend what oneness is.

29 The profound grief I experienced as 1f all of the pain and sadness of the world were passing through me cell by cell teaning apart
my being.

32 The breath of God/wind/and my breath are all the same. .. I really enjoy the deep knowings or truths and laughing about them
with “God.”

38 It opened my third eye — I could see many sporitual beliefs that I held'held and linked them — 2 more cohesive and comprehensive
spiritual landsecape became apparent to me.

37 The experience expanded my conscious awareness permanently. Tt allows me to let go of negative ideas faster. I aceept “what 157
easier

39 [ experienced] a reality that was clear, beautiful, bnght and jovful .. In short, this expenence opened me up (gave me a tangible

viston) of what I think 1= attainable every day.

40 I felt as if tons of information about “what 15” was bemng downloaded quickly into my krowing'understanding.

43 The part that continues to stick out for me was “knowing” and “seeing” and “experiencing” with every sense and fiber of my
being that all things are connected.

45 When I confronted my shadow and yelled “What do vou want?” and it disappeared in a puff of smoke.

48 The complete and utter loss of self... The sense of unity was awesome... [ now truly do believe in God as an ultimate reality.

47 My conversation with God {golden streams of hight) assuring me that everything on this plane 15 perfect; but I do not have the
physical body/mind to fully understand.

50 I remember feeling a profound sense of loss of [muy family]... I remember after I resolved my fears, the shift then went to jov.
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Depression, Mindfulness, and Psilocybin: Possible Complementary Effects of

Mindfulness Meditation and Psilocybin in the Treatment of Depression. (Heuschkel &

Kuypers, 2020)

Mindfulness Meditation Depression Psilocybin
long-term effect acute effect acute effect long-term effect
strategy-based strategy-based
mood mood mood content-based mood eshancement
" i
—_—
enhanced P
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FIGURE 2 | A maodel of possitlie complementary effects of mindfulness meditation (MM) and psilocybin on psychological and bidogical deficiencies associated with

major depressive dsorder; roun

Neurological effects

ded square-shaped box, deficient factor(s) in depression; amow-shaped box, unidirectional effect; white box, psychological factor/
effect; gray box, bidogical factor/eflect; black arrow, interdependence; BDNF, brain-derived neurotrophic factor

Psychedelics Promote Structural and Functional Neural Plasticity (Ly et al., 2018)

e Methods: Studied the effect that DOI (an amphetamine substitute for MDMA),
LSD (an ergoline psychedelic), DMT (a tryptamine analogue psychedelics) had

Copyright: David Puder, M.D., 2020, Please share this without changing any of the content.


https://www.psychiatrypodcast.com/psychiatry-psychotherapy-podcast/3oiyl2ieq9r3jawe1riz8mx74m9f5f
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7136554/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7136554/
https://www.zotero.org/google-docs/?RgwMHx
https://www.zotero.org/google-docs/?RgwMHx
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6082376/
https://www.zotero.org/google-docs/?broken=wkee7E

Episode 106: Psilocybin Therapy - Part 2:
Clinical Trials, Secondary Effects, Brain
Imaging, and the Future of Psilocybin Therapy

Nadav Klein M.D., David Puder, M.D.
Neither authors have any conflicts of interest to report.

on neuronal growth compared to placebo (VEH).
They used neurons from fruit flies (drosophila) DAVID PUDER MD. ==

during both early stage and more mature PSYCH'ATRY &
development, zebrafish, as well as rat cortical PSYCHUTHERAPY

neurons.
e Results: In non-human models, psychedelics can stimulate neuroplasticity and
neurogenesis with increases in BDNF, dendritic growth, and increased synaptic
connectivity through 5HT-2a, TrkB-and mTOR-dependent mechanisms.
This showed that the neuronal stimulation occurs through an evolutionarily conserved
mechanism. This appears to occur through 5HT-2A agonism, because when they used
ketanserin, a 5HT-2a antagonist, the effects were similar to the control condition.

Third Instar Third Instar [ Ve | wal =0
. " o

Figure 1. Psvchedelics Promote Neuritogenesis both In Tifro and In Five
(A) Chemical structures of psychedelics.
(B) Representative tracings of cortical neurons (DIV6) treated with compounds.
(C) Sholl analysis demonstrates that psychedelics increase dendritic arbor complexity (n=
3041 neurons).
(D) Area under the curve (AUC) of the Sholl plots in (C).
(E) Maximum number of crossings (N,...) of the Sholl plots in (C).
(F-I) Cortical neurons treated with psychedelics display an increase in the mumber of
branches (F). the number of primary dendrites (G). and the total length of the dendritic arbor
(H) but not the length of the longest dendrite (T).
(J and K) Class I neurons from Drosophila larvae treated with psychedelics during the first
instar display increased branching (T) but not total length of the dendritic arbor (K) (n=3
neurons).
(L) Representative images of neurons from (J) and (K).
(M and N) Class I neurons from Drosophuia larvae treated with psychedelics during the third
instar display increased branching (M) but not total length of the dendritic arbor (N) (n=3
NEVTONS).
(O) Representative images from (M) and (IN).
*p =005, **p <001, ***p < 0.001, ****p < 0.0001, as compared to vehicle control

- (VEH). Scale bars. 30 pm_Data are represented as mean + SEM. See also Figures S1-55.
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We know that there are other things like exercise and diet
that can increase BDNF (Brain Derived Neurotrophic DAVID PUDER MD. ==
factor) which is like Miracle-Grow for the brain. In this PSYCHIATRY &

study psilocybin increased that as well. PSYCHUTHERAPY

The next few studies look at fMRI imaging, often focused around a recognized
functional neuronal circuit called the default mode network: (“Default Mode Network,”
2020)

Wikipedia: “[The default mode network is] a large-scale brain network primarily
composed of the medial prefrontal cortex, posterior cingulate cortex/precuneus and
angular gyrus. It is best known for being active when a person is not focused on the
outside world and the brain is at wakeful rest, such as during daydreaming and
mind-wandering.”

In Michael Pollan’s book “How to Change your Mind”, he describes the default mode
network as our personal “orchestra conductor”, involved in self-reflection, self-criticism,
and when we function on auto-pilot. It is involved in “time travel” (thinking about future or
past), theory of mind, experiential or autobiographical self often narrating our
experience. It also functions as our cognitive “circuit board”, keeping out things that are
threatening us, suppression of subconscious thoughts or emotions and as a result of
this cuts off parts of unconscious experiences.

Hyperconnectivity of DMN has been implicated in the “hyper-stability”/“rigidity” of the
brain in depression, anxiety, addiction, OCD, anorexia disorders.

Of note, brain imaging studies are somewhat limited and study brain functioning often
by looking at fMRI BOLD signals, which is a measure of de-oxygenation in the brain.
The assumption is that it indicates more neuronal activity, but that is not necessarily the
case.

Neural correlates of the psychedelic state as determined by fMRI studies with
psilocybin. (Robin L. Carhart-Harris et al., 2012)
e Results: This study found that stimulation of the 5SHT-2a receptor by psilocybin
led to acute decrease in activation of the mPFC (anterior cingulate cortex),
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Thalamus and posterior cingulate cortex. These ——
effects appear to decrease the connectivity of the DAVID PUDER, MD. ==
thalamus and associated default mode network. PSYCH'ATRY &
Down-regulation of the default-mode network and related PSYCHUTHERAPY
structures is central to the psychedelic experience and
therapeutic benefit, and is associated with increases in openness and cognitive
flexibility.
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Fig. 3. Group CBF changes over time (Left) and CBF vs. subjective effects (Right). Plots on the left show bloed flow changes over time for the thalamus, ACC,
and PCC. These plots were made by calculating the postinfusion change in CBF as a percentage of the preinfusion CBF. This process was done for each ROl for
each individual subject and then the group mean was plotted. Note, these plots are shown for display purposes; error bars are not induded because the
inclusion of error is implicit in the statistical parametric maps shown in Fig. 2. Plots on the right show the relationship between ROl CBF changes after
psilocybin-infusion for each subject and their ratings of the intensity of the subjective effects given 5- and 12-min postinfusion (plotted are the average of
these two ratings). There was a significant negative correlation between ACC CBF change postpsilocybin and intense subjective effects (Pearson’s correlation,
r=-0.55, P = 0.017, one-tailed) and CBF vs. intensity met a trend level significance for the thalamus and PCC (P < 0.01).

Psilocybin for treatment-resistant depression: fMRI-measured brain mechanisms.(Robin
L. Carhart-Harris et al., 2017)

e Population: 19 patients with treatment resistant depression.

e Methods: No psychotherapeutic intervention. fMRI imaging was done
pre-treatment and one day post-treatment.

e Results: All patients showed some decrease in depressive symptoms, 12
participants meeting criteria for response. 9 participants showed continued
response at 5 weeks with 6 participants in remission.

This study suggested that psilocybin use changes amygdala reactivity. Post-treatment,
they recorded increased amygdala activation when emotional stimuli were presented
and attenuated amygdala activity at rest. They note that both outcomes would be
expected in successful depression treatment due to reduced emotional blunting.

They were surprised to find increased default mode network resting-state functional
connectivity was greatest in individuals who maintained treatment-response at 5 weeks.
The authors contend that their results could be representative of a similar mechanism of
action of electroconvulsive therapy, where connectivity of the default more network is
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acutely disintegrated and then normalized post-treatment ——
in a “reset” that facilitates subsequent changes. B%?Eﬁfiﬁ{v &g
Emotions and brain function are altered up to one month PSYCHUTHERAPY
after a single high dose of psilocybin. (Barrett et al., 2020)
e Participants: 12 healthy volunteers
e Methods: An open-label pilot study using 25 mg/70 kg. With 2 preparatory
session (for a total of 8hrs) and one follow up the day after the psilocybin
experience. They tested cognitive function at baseline, one week after and one
months after the psilocybin session.
e Results: This study identified sustained effects of a single high dose of psilocybin
on affect and the neural correlates of affective processing.

This study noted increases in openness, and decreases in neuroticism (although they
do not provide an effect size), with measures of conscientiousness increased

(d = 0.738) one month after administration of psilocybin.They found participants have
increased responses in reward-learning, attention, and decision-making circuits.

In this study, there was initially a decrease in amygdala activity and negative affect in
response to negative stimuli which returned to baseline after a month. In addition, they
found a global increase in functional connectivity at both 1 week and 1 month
post-psilocybin.

Effective connectivity changes in LSD-induced altered states of consciousness in
humans (Preller et al., 2019)
e Participants: 25 healthy adults
e Methods: This was double-blind, randomized, placebo-controlled, cross-over
study in 25 healthy participants who either received LSD or and LSD+ketanserin
(a 5HT-2a antagonist). They used spectral dynamic causal modeling (DCM) for
resting-state fMRI data looking at the cortico-striato-thalamo-cortical (CSTC)
pathways.
e Results: LSD alters effective connectivity within CSTC pathways: LSD selectively
opens the thalamic filter to the posterior cingulate cortex and certain areas of the
cortex. This is a fMRI imaging example of 5SHT-2A agonist ‘loosening’ the
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experiential gating, allowing for more information
—1
processing and more experiential stimuli being DAVID PUDER, MD. ==

experienced consciously. PSYCHIATRY &
PSYCHOTHERAPY
While these studies aim to show the underlying

mechanism of action of psychedelic mind-states, it is important to recognize purely
neurobiological interpretations regarding brain activity during acute phases of a
psilocybin experience can be reductionistic. These studies are unlikely to ever
adequately capture the dynamics of a psychotherapeutic process that may unfold in the
weeks or months that can foster enhanced meaning and greater well-being.

Theoretical mechanism of action discussion

REBUS (RElaxed Beliefs Under Psychedelics) and the Anarchic Brain: Toward a
Unified Model of the Brain Action of Psychedelics. (R. L. Carhart-Harris & Friston, 2019)

This is a theoretical paper that hypothesizes that “psychedelics work to relax high-level
priors, sensitizing them to liberate bottom-up information flow, which, with the right
intention, care provision and context, can help guide and cultivate the revision of
entrenched pathological priors.”

High-level priors or beliefs ordinarily have an important constraining influence on the
default mode network, limiting the expression and influence and alternative ideas. An
important example of a high-level prior is the belief that one has a particular personality
and set of characteristics and views.

By relaxing high-level priors or beliefs (eg. depression) under psychedelics, it allows
bottom-up experiences that would otherwise be filtered out to be experienced
consciously. At low doses this leads to a disruption in visual experience, and at higher
doses it can lead to dissolving of ego boundaries and a “unitive experience” (a sense of
union and interconnectedness with objects and entities previously seen as external to
oneself).

This is how therapy works to some degree. You have a person in connection with you
that decreases shame experience over and over again. The therapist's action to
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decrease the internal critic and internal shame that a ——
patient feels is paramount for any therapy to work. This is DAVID PUDER, MD. ==
what separates the best therapists from the moderately PSYCHIATRY &
good therapists. How well do you reduce that shame PSYCHUTHERAPY
experience? Maybe that has to do with decreasing the

critical parts of the frontal lobe.

As a word of caution, They warn that if rates of psychedelic use were to escalate,
people who have poorly integrated experiences (prevalent with people with psychotic
experiences) could lead to increased uncertainty that can lead people to seek
explanation through delusional beliefs that serve to stop-gap uncertainty.

This is similar to what was being hinted at earlier regarding whether or not there are
things being connected that shouldn‘t be. Think about the high-stress environment that
we are in at the moment with COVID-19, political unrest, political divisions that are more
polarized than ever before. In order for people to maintain what makes sense of the
world, they may be jumping to connect things that are not connected. Part of the
problem with a new treatment like this is that when it is done, it is usually done on
people who have moderate depression who don’t have personality conflicts such as
disorganized attachment or borderline personality disorder. Then when this gets out into
the mainstream it will be given out to everyone indiscriminately (by some people). Some
people who are opening Ketamine treatment centers right now aren’t psychiatrists or
therapists. Similarly, they may not have the selection criteria to determine who should
receive psilocybin treatments and who shouldn't.

The entropic brain - revisited (Robin L. Carhart-Harris, 2018) and Serotonergic

psychedelics LSD & psilocybin increase the fractal dimension of cortical brain activity in
spatial and temporal domains (Varley et al., 2020)

These papers are heavily influenced by basic principles of information theory and more
specifically, the notion that the entropic brain maintains that uncertainty and information
content are near equivalents and that entropic-brain-states are experienced as
content-rich, but at the same time, are unpredictable and uncertain.
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They note that there are increasing levels of entropy in the ~ DAVIDPUDER MD. = ==
brain in different states of consciousness, namely PSYCH'ATRY &

vegetative states, coma, sedation/anesthesia, sleep, PSYCHUTHERAPY
awake, and under the influence of psilocybin/LSD.

They compare this to the creative process when there are lots of disorganized ideas
(initial entropic state) that is exploratory and divergent in nature which is then followed

by more protracted processes of cognitive convergence.

The entropic brain

/ Unconsciousness

Narmal waking consciousness

Unconsciousness

Systematic reviews

Long-term effects of psychedelic drugs (psilocybin, LSD): A systematic review.(Aday et
al., 2020)

Studies reviewed: depressed individuals (10 studies), healthy volunteers (9 studies),
those with end-of-life distress (7 studies; many of which were also depressed/anxious),
tobacco use disorder (4 studies), spiritually active individuals (2 studies), alcohol use
disorder (1 study), and meditators (1 study).

Conclusions:
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e Seven distinct studies examined lasting changes in ——
openness to experience. Participants reported DAVID PUDER, MD. ==
increases in four of the studies. They note that the PSYCHIATRY &
participants in the studies were already high in PSYCHUTHERAPY
openness prior to the experiment, potentially
indicating ceiling effects.

e All nine studies assessing changes in wellbeing/quality of life showed
improvements.

e Of the ten studies assessing long-term changes in spirituality after psychedelic
use, nine found increased ratings.

e All four studies examining psilocybin-assisted psychotherapy for substance use
disorders (three tobacco use disorder and one alcohol use disorder)
demonstrated positive abstinent effects at the group-level

Psychedelics and Psychedelic-Assisted Psychotherapy (Reiff et al., 2020)

Studies reviewed: Seven different psilocybin clinical trials.

In their conclusion they support continued research and investigation, but do not
support clinical use outside of research at this time. To support this, they note
improvements in depression, anxiety substance for weeks to months with only a few
sessions, with better results than other treatments.

The review article cited several concerns, including concerns about the limited ability for
these studies to do adequate blinding. They also noted the importance of therapy in the
protocols and inconsistencies in how therapy is done in different studies.

The journal’s editorial noted additional concerns about the specific indications that
psilocybin should be used for. They note that many studies used broad diagnostic
criteria, so they wonder which patients would most benefit? How severely ill they should
be? If “walking worried” or patients with subsyndromal iliness, or patients with milder
depressive or anxious symptoms would benefit?

We note some limitations of the psychiatric community, how the research community is
often focused on DSM diagnoses, but the differences clinically might not be as

significant.
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Additionally, it is different for scientists to measure ——
mystical experiences, personality changes, the DAVID PUDER MD. ==
experiential component of the experience can often be PSYCHIATRY &
perceived as a unnecessary/unwanted/undesirable side PSYCHUTHERAPY
effect, but in these studies, the mystical experience

appears to be a crucial component of the therapy and a mediator of the beneficial
components of the experience.

It should be noted that the medical community has ended up prescribing medication that
have resulted in societal issues. This has historically occurred with opioids,
benzodiazepines, and Z-drugs which had addictive side effects that were not initially
recognized. There is ongoing concern that the recent increased prevalence in ketamine
clinics will result in similar side effects long-term. This has resulted in a psychiatric
community that is conservative about new medications that might end up being drugs of
abuse. Of note, as discussed in Part 1, this is not as much as concern with psilocybin.

Future of study

In late 2018, psilocybin was designated by the United States Food and Drug
Administration as a “breakthrough therapy” for treatment-resistant depression. This
process expedites the development and review of psilocybin due to preliminary clinical
evidence that indicates that the drug has substantial improvement over available
therapy.

In the 2020 election, in Oregon, Measure 109 passed. This resulted in the
decriminalization of plant and synthetic psilocybin and established a two-year
development period to create the groundwork of making program for administering
psilocybin products, such as psilocybin-producing mushrooms and fungi, to individuals
aged 21 years or older at a “psilocybin-service center”.

The therapy will require preparation, supervision during the session and integration
sessions and would be available to anyone that it is not contraindicated for.

There are a number of companies pursuing psilocybin research:
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Compass pathways is a Public traded for-profit company, ——
with investors, backed by Peter Thiel . They are DAVID PUDER MD. ==
conducting a randomised controlled phase Ilb study of PSYCHIATRY &
psilocybin therapy in 216 patients with treatment-resistant PSYCHUTHERAPY
depression in 20 sites across Europe and North America.

Usona Institute is a non-for-profit company conducting a 80 participant
randomized-controlled trial for major depressive disorder. Sites and principal
investigators participating in the study include: Johns Hopkins University (Roland
Griffiths, PhD), NYU School of Medicine (Stephen Ross, MD), University of California
San Francisco (Joshua Woolley, MD, PhD), Yale University (Gerard Sanacora, MD,
PhD), University of Wisconsin-Madison (Randall Brown, MD), Great Lakes Clinical
Trials (Rupal Trivedi, MD) in Chicago, and Segal Trials (Rishi Kakar, MD) in Miami.

Currently, there are a number of studies that are either ongoing or recruiting
participants: Current studies
m Johns Hopkins University’s Center of Psychedelic and Consciousness
Research have ongoing studies: Depression, Smoking Cessation,
Alzheimer’s and Anorexia Nervosa.
m Ongoing European Studies on fMRI imaging, attention/cognition, and
visual changes
m Other studies that future, ongoing or completed: Healthy volunteers
exploring the experience, depression, anxiety, cluster headaches, cocaine
use, alcohol use, opioid use, and OCD.

Conclusions

As we have seen with the clinical trials, conducting randomized-control trials without
confounders is particularly difficult when studying a substance that alters
consciousness. Concerns about results will continue to prevail without a good control
group, as a walitlist is likely to have a nocebo effect, and the therapy itself is susceptible
to selection bias, expectation bias, attrition bias. It is possible that the best we can do is
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to ensure that we are creating an option that appears to ——
provide benefit and can be done safely, which has been DAVID PUDER MD. ==
increasingly shown. Large trials will continue to be helpful, PSYCHIATRY &
and the evidence seems to indicate that psilocybin can be PSYCHUTHERAPY
administered safely.

Researchers continue to explore the therapeutic benefits of psilocybin, while the legal
restrictions around its use continue to change. The evidence reviewed supports that
psilocybin be rescheduled to a schedule 4 substance, and similar to other substances in
this class, should probably be decriminalized. How psilocybin therapy will be conducted,
and who will have prescribing capabilities, will need to be determined. Currently, there
are organizations developing_training programs, but there is an open question about it
being vulnerable to regulatory capture and access to the overall population.

The preliminary and phase 2 clinical trials and secondary effects discussed here show
that the psilocybin-assisted psychotherapy is a promising treatment for mood disorders,
anxiety, substance use and beyond. The limitation of these studies notwithstanding, the
results are impressive with 60-80% response and remission of anxiety and depressive
disorders, and 50-80% improvement with substance use disorders. Psilocybin has
demonstrated its ability to generate rapid but moderate shifts in personality, changes in
brain fMRI imaging both acutely and for weeks after a psilocybin experience. It has
been suggested, and remains to be seen if it is also well-suited for other mental
conditions marked by rigid, compulsive processes of thought and behavior, which can
include eating disorders. It will be interesting to consider a study looking at comparing
psilocybin therapy to current excellent care, like day treatment programs.

The secondary effects of these treatments demonstrate that people overwhelmingly find
the experience among the most significant and meaningful of their lives. The ability to
help create meaning within a therapeutic process is critically important, and can be
particularly useful for those experiencing challenges around existential questions, grief,
and palliative care, where otherwise the psychopharmacological toolkit is limited.
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