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What are psychedelics?

e Psychedelic, 1956 = “mind-manifesting”

* Change in consciousness, often with profound,
transformative experience of spiritual or mystical
importance, and/or personal meaning

 “Ego dissolution” — decreased boundary between
self and world; increased connectedness

* |Increased sensory experiences: synesthesia, visual
imagery and/or hallucinations

MASSACHUSETTS
GENERAL HOSPITAL

PSYCHIATRY ACADEMY

www.mghcme.org



What are psychedelics?

* Tryptamines

* (LSD, psilocybin, DMT/ayahuasca)
* Phenethylamines

e (mescaline, MDMA)

* |bogaine

e Ketamine
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What are psychedelics?

* Tryptamines

 (LSD, psilocybin, DMT/ayahuasca)
* Phenethylamines

* (mescaline, MDMA)
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|l. PHARMACOLOGY, SAFETY
AND TOXICITY



Pharmacology

e Acute effects: 6-12 hours

* Primary psychedelic effect via

e Partial agonists or agonists at

(LSD), 4-6 hours (psilocybin,

ayahuasca)

5HT-2A agonism

* Blocked by ketanserin

S5HT-1A & 5HT-2C
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* Increased cortical glutamate
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Pharmacology

* Tachyphylaxis occurs after 3-4 days of
administration

* Cross tolerance between compounds

* Correlates with downregulation of 5-HT2A
receptors in animal models

* |Implications for microdosing
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Safety & physiologic effects

* Negative effects (dose dependent):
 Headache, nausea, fatigue most common (<50%)
* Sympathetic changes:
 IBP, THR (mild), T temperature (mild)
* Mydriasis, increased reflexes

* Well tolerated in medically ill subjects (terminal
cancer, geriatric patients)

* Toxicity: no LD50 established for humans, likely
in grams or kilograms

* No evidence for mutagenic effects or
neurotoxicity

MASSACHUSETTS . . .
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Autonomic effects
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Safety, tolerability, pharmacokinetics, and pharmacodynamics of low
dose lysergic acid diethylamide (LSD) in healthy older volunteers

MNeiloufar Family ' (0 - Emeline L. Maillet’ - Luke T. J. Williams' - Erwin Krediet' - Robin L. Carhart-Harris* -
Tim M. Williams® - Charles D. Nichols® - Daniel J. Goble” - Shlomi Raz’
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* 48 healthy older adults (55-75 yo; mean = 62.9)

 Randomly assigned to placebo or 5ug, 10ug, or
20pg LSD Q4days for 6 doses, monitored for 8-12
hours post-dosing

* No statistical difference between groups on
measures of cognition, balance or proprioception

* Only adverse effect = headaches in 10ug group

www.mghcme.org



Psychological safety: the bad trip

* Anxiety, fear/panic, dysphoria, and/or paranoia
* Variety of modalities:

e Sensory: frightening illusions

* Somatic: hyperawareness of body processes

* Personal: distressing thoughts about oneself

* Metaphysical: fearful thoughts about the world,
society, evil forces

* In clinical settings, primary intervention is

interpersonal support (pharm rescue usually not
needed)

B CNERAL Hospim Johnson 2008, Studerus 2011
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Psychological safety: post-acute effects
and screening

* Prolonged psychosis?: 1/1200 subjects experienced
psychosis > 48h

e Subject’s twin had schizophrenia
* No cases of prolonged psychosis in modern studies

e Screening: personal or family history of bipolar or
schizophrenia contraindicated

 HPPD has not been reported following any clinical
studies

e Catastrophic behaviors (eg suicide) rare, but have
occurred in non-controlled settings

* Preparation, controlled settings, psychological support
@ MASSACHUSETTS Cohen 1960, Krebs 2013, Studerus 2011
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Il. THERAPEUTIC USE:
GENERAL PRINCIPLES



Psychological effects

* Effects often long lasting: increased well being,
enhanced appreciation, increased openness

* Majority of subjects in controlled settings
report experience as enriching or meaningful,
even if the session was marked by dysphoria

* 14-month follow-up of non-clinical study:
among 5 most personally meaningful (58%)
and spiritually significant (67%) experiences in
their lives

M/‘Q\SS‘/\CHUSF‘TTS‘ . .
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Psycholytic vs psychedelic therapy

* Psycholytic therapy: emphasis on therapy
itself, used lower doses

* Psychedelic therapy: higher doses to facilitate
a transcendent experience, therapist’s role is
more supportive during session

* Therapy focused on extensive preparation before
and integration sessions afterward

* Many studies using psychedelics used neither
and tied patients to beds, blindfolded

www.mghcme.org



Psychedelic assisted psychotherapy

All recent studies have utilized psychological
support during the treatment session

Mostly based on models developed in 1960s
(Stan Grof)

Therapist is available at all times, but patients
encouraged to have an internal experience and
explore this

Set and setting

Quiet room, calming décor, instrumental music,
eye shades, non-directive therapy
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Psychedelic assisted psychotherapy
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I1l. ANXIETY AND DEPRESSION



Psilocybin-assisted psychotherapy for
treatment resistant depression

* Open label
e 20 participants with treatment-resistant depression

e 2 oral doses of psilocybin, 7 days apart (10mg, 25mg)
(open label)

* Preparatory sessions, psychological support during
psilocybin, integration session post treatment

 Followed at weeks 1-5, 3 months and 5 months

* Depression scores significantly reduced at all time
points

@ MASSACHUSETTS Carhart Harris, Psychopharmacol 2018
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Psilocybin-assisted psychotherapy for
treatment resistant depression

Table 2

Individual patient clinical ratings: clinical outcomes at various time points. The clinician
administered ratings were completed at baseline and 1 week post-dosing only

BDI STAl s

Baseline 1 week 3 months o months Baseline 1 week 3 months 6 months Baseline 1

Mean 345 11.8 19.2 19.5 68.6 44 8 56.5 538 6.6(4.1) L.

(SD) (7.3) (11.1) (13.9) (13.9) (6.1) (15.7) (13.3) (13.3)

Difference —227 —15.3 —14.9 —238 —12.2 —14.8 -

Vs (10.6) (13.7) (12.0) (15.2) (12.7) (14) (4

baseline

(5D)

Cohen's o 2.5 1.4 1.4 2.2 1.2 1.5 1.

p value p=0001 p=<0001 p=0001 p=0.001 p=<0.001 p<0.001 P
MASSACHUSETTS Carhart Harris, Psychopharmacol 2018
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Psilocybin-assisted psychotherapy for
treatment resistant depression

Table 2

Individual patient clinical ratings: clinical outcomes at various time points. The clinician
administered ratings were completed at baseline and 1 week post-dosing only

BDI STAl s

Baseline 1 week 3 months o months] Baseline 1 week 3 months 6 months Baseline 1

Mean 34.5 11.8 19.2 63.6 44.8 56.5 53.8 6.6(4.1) L
(5D) (7.3) (11.1) (13.9) (6.1) (15.7) (13.3) (13.3)

Difference —22.7 — 153 — 238 —12.2 — 14.8 -
VS (10.6) (13.7) (15.2) (12.7) (14) (4

baseline

(5D)

Cohen’s d 25 1.4 1.4 2.2 1.2 1.5 1.
p value p=0001 p=<0001 p=0001 p=0.001 p=<0.001 p<0.001 P

MASSACHUSETTS i
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Rapid antidepressant effects of the psychedelic
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a randomized placebo-controlled trial
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Effects of psilocybin-assisted therapy on
major depressive disorder

Figure 3. Comparison of GRID Hamilton Depression Rating Scale
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The NEW ENGLAND JOURNAL of MEDICINE

Psilocybin versus Escitalopram for Depression

PHASE 2, DOUBLE-BLIND, RANDOMIZED, CONTROLLED TRIAL

Psilocybin Escitalopram
(two 25-mg doses 3 wk apart) (10 mg daily [3 wk], then 20 mg [3 wk])
+ +
Adults with placebo placebo
moderate-to-severe (microcrystalline cellulose) (psilocybin, 1-mg doses 3 wk apart)
major depressive E Q O @
disorder N=30 N=29 -

Change in QIDS-SR-16

depressive symptom -8.0%+1.0 —-6.0%1.0
score at 6 wk

(range, 0-27; higher . o
score = greater depression) leference, _2.0 pOlntS (950/0 CI, _5.0 to 0.9)

Overall incidence of adverse events was similar in the two groups.

No significant difference between psilocybin and escitalopram in QIDS-SR-16 score change from baseline.

R. Carhart-Harris et al. 10,1056/N EJMo0a2032994 Copyright © 2021 Massachusetts Medical Society
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Use in end of life-related depression
and anxiety

Grob et al 2011/UCLA: 30% decrease in BDI, significant decrease in trait anxiety
sustained at 6 months

* N=12, dx=advanced stage cancer/acute stress, GAD, adjustment disorder, or anxiety
secondary to cancer

* Psilocybin 14 mg/70 kg vs niacin placebo
Gasser et al 2014/University of Bern: trend toward decreased state anxiety
sustained at 12 months
* N=12, dx=life threatening medical illness/anxiety associated with medical illness
 Randomized, open-label crossover; 200 pg vs 20 ug LSD

Griffiths et al 2016/Hopkins: 80% of subjects with significant decreases in anxiety
and depression at 6 months

* N=51, dx=life threatening cancer/depression or anxiety

* Randomized crossover design; 22 mg/70 kg psilocybin vs 1 mg (placebo)
Ross et al 2016/NYU: 60-80% response rate for anxiety and depression at 6
months

* N=29, dx=cancer (2/3 with advanced cancer)/anxiety disorder (GAD 10%, adjustment
90%)

* Randomized, crossover design; psilocybin 21 mg/70 kg vs niacin placebo

www.mghcme.org



Use in end of life-related depression
and anxiety

Grob et al 2011/UCLA: 30% decrease in BDI, significant decrease in trait anxiety
sustained at 6 months

* N=12, dx=advanced stage cancer/acute stress, GAD, adjustment disorder, or anxiety
secondary to cancer

* Psilocybin 14 mg/70 kg vs niacin placebo

Gasser et al 2014/University of Bern: trend toward decreased state anxiety
sustained at 12 months

* N=12, dx=life threatening medical illness/anxiety associated with medical illness
* Randomized, open-label crossover; 200 ug vs 20 ug LSD

Griffiths et al 2016/Hopkins: 80% of subjects with significant decreases in anxiety
and depression at 6 months

* N=51, dx=life threatening cancer/depression or anxiety
* Randomized crossover design; 22 mg/70 kg psilocybin vs 1 mg (placebo)

Ross et al 2016/NYU: 60-80% response rate for anxiety and depression at 6

months

* N=29, dx=cancer (2/3 with advanced cancer)/anxiety disorder (GAD 10%, adjustment
90%)

* Randomized, crossover design; psilocybin 21 mg/70 kg vs niacin placebo




MDMA-ASSISTED PSYCHOTHERAPY



MDMA - Pharmacology

Methylenedioxyphenethylamines
MDMA, MDA, MDEA, MBDB, MMDA

Binds to SERT, NET, and >>> DAT (reuptake inhibition)
Also substrate for monoamine transporters (releasing agent)

Mild 5HT-2A agonism
Effects

Euphoria, enhanced well-being, extraversion, connection to others, trust
Toxicity (?)

Early studies focused exclusively on neurotoxicity in animals, extremely high doses
Neurocognitive effects from recreational use?

Retracted article (Ricaurte et al, Science, 2003
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MDMA-assisted psychotherapy for
PTSD

2018 study (Mithoefer, Lancet Psychiatry)

26 veterans and 1%t responders with treatment-resistant PTSD

CAPS mean = 86.5
Randomized to 30mg/75mg/125mg. Each received 2 rounds of MAP
Significant reduction in CAPS, with sustained reduction at 12 month follow
up (71% no longer met criteria for PTSD)

2021 study (Mitchell, Nature Medicine)
90 participants with severe PTSD
Randomized to either 3 rounds of MAP versus placebo with therapy

Significant reductions in CAPS (MDMA= -24.5; placebo =-13.9)

MASSACHUSETTS
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9

30 mg MDMA plus 75 mg MDMA plus 125 mg MDMA plus
psychotherapy (n=7) psychotherapy (n=7) psychotherapy (n=12)

Primary efficacy measure
Mean CAPS-1V total score
Baseline

After two experimental
sessions of MDMA

Changet
p valuet

Secondary efficacy measures

Number of participants who met CAPS-IV PTSD diagnostic criteria (primary endpoint)

Yes 5 (71%) 1(14%) 5 (42%)

No 2 (29%) 6 (86%) 7 (58%)
Number of participants who had more than 30% decrease in CAPS-1V total score (primary endpoint)

Yes 2 (29%) 7 (100%) 8 (67%)

No 5 (71%) 0 4 (33%)
Mean BDI-Il score

Baseline 30:4 (13-7) 247 (12:6) 36-6 (10-5)

After two experimental 259 (11-2) 9-3(6:8) 12-0(9-0)

sessions of MDMA

Changet -4-6 (8-8) -15-4 (9-5) -24-6 (10-6)

p valuet NA 0-052 0-0003
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87-4 (14-1) 824 (17-3) 89.7 (17-3) —
76-0 (23-4) 24-1(17-2) 453 (33-8)

-11-4 (12.7)
NA

-58-3(9-8)
0-0005

-443(287)
0-004

Mithoefer, M. C., Mithoefer, A. T., Feduccia, A. A., Jerome, L., Wagner,
M., Wymer, J., & Doblin, R. (2018). The Lancet Psychim%hﬁél}g?g



Mitchell, Nature Medicine, 2021

Fig. 2: Measures of MDMA efficacy in the MDMA-assisted therapy group and the

placebo group.
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After session 1 (T2)

After session 2 (T3)

After session 3 (T4),
primary endpoint

- No difference in efficacy
for dissociative vs non-
dissociative subtypes of
PTSD

- Equally effective in
participants with
comorbidities a/w
treatment resistance (eg
AUD, SUDs, severe
childhood trauma)
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IV. SUBSTANCE USE DISORDERS



Psychedelics as drugs of abuse

Drug-specific mortality
e Independent Scientific Committee on Drugs, physica./ Drug-related mortality

UK, 2009 \ Drug-specific damage

Drug-related damage

To users Dependence
[ J MU'tICI’Iteria deC|S|On p Psychological\ Drug-specific impairment of mental functioning
analyS|S mode”lng to a Drug-related impairment of mental functioning

range of drug harms Overal harm

Social
Loss of relationships
Physical and psychological Injury
/7 Crime

To others

Environmental damage
/ Family adversities

Social
\ International damage
Economic cost

Community

Loss of tangibles




Overall harm score

Psychedelics as drugs of abuse
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Alcohol Use Disorder

e Early research using
LSD in 1950s
Saskatchewan under
Abram Hoffer

* |nitially based on
theory that LSD
mimicked delirium
tremens

e Bill Wilson of AA
given LSD in 1956

www.mghcme.o
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LSD-assisted therapy for alcoholism

. L. . Psychopharm
Lysergic acid diethylamide (LSD) for
alcoholism: meta-analysis of
randomized controlled trials P —

26(7) 994-1002

© The Author(s) 2012

Reprints and permission:
sagepub.co.uk/journalsPermissions.nav
DOI: 10.1177/0269881112439253
jop.sagepub.com

®SAGE

Teri S Krebs-2 and Pal-@rjan Johansen1.2

Abstract

Assessments of lysergic acid diethylamide (LSD) in the treatment of alcoholism have not been based on quantitative meta-analysis. Hence, we
performed a meta-analysis of randomized controlled trials in order to evaluate the clinical efficacy of LSD in the treatment of alcoholism. Two reviewers
independently extracted the data, pooling the effects using odds ratios (ORs) by a generic inverse variance, random effects model. We identified
six eligible trials, including 536 participants. There was evidence for a beneficial effect of LSD on alcohol misuse (OR, 1.96; 95% (I, 1.36-2.84;
p = 0.0003). Between-trial heterogeneity for the treatment effects was negligible (I2 = 0%). Secondary outcomes, risk of bias and limitations are
discussed. A single dose of LSD, in the context of various alcoholism treatment programs, is associated with a decrease in alcohol misuse.

Keywords
Alcoholism, alcohol-related disorders, hallucinogens, meta-analysis, psychedelics, substance-related disorders

2012 meta-analysis of 6 1950s-60s studies found an
odds ratio of 1.96 for beneficial effect on alcohol “misuse”

www.mghcme.org



Psilocybin-assisted treatment for alcohol
dependence: a proof of concept study

e 10 participants (60% male, mean age = 40) with
alcohol dependence received psilocybin in 1-2 sessions

* Primary drinking outcome: % heavy drinking days

* Received Motivational Enhancement Therapy (12-
week manualized intervention), also preparatory and
debriefing therapy sessions

* First psilocybin dose at week 4, second dose at week 8

* Two therapists present during psilocybin sessions
delivering supportive therapy

@ MASSACHUSETTS Bogenschutz et al 2015, J Psychopharmacol.
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Psilocybin-assisted treatment for alcohol
dependence: a proof of concept study

45
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A double blind trial of psilocybin-assisted
treatment of alcohol dependence

Study Design

Study Type @ : Interventional (Clinical Trial)

Estimated Enroliment @ : 180 participants

Allocation: Randomized
Intervention Model: Parallel Assignment
Masking: Quadruple (Participant, Care Provider, Investigator, Outcomes Assessor)
Primary Purpose: Treatment
Official Title: - A Double-Blind Trial of Psilocybin-Assisted Treatment of Alcohol Dependence
Study Start Date @ :  June 2014

Estimated Primary Completion Date € :  October 2020

Estimated Study Completion Date €@ :  October 2020

MASSACHUSETTS
GENERAL HOSPITAL

PSYCHIATRY ACADEMY

www.mghcme.org



Pilot study of the 5-HT2AR agonist psilocybin
in the treatment of tobacco addiction

* Open label, moderate (20 mg) and high dose (30 mg)
dose psilocybin within 15-week smoking cessation
program

e Target quit date set for 1% psilocybin session (week 5)
* High dose psilocybin given at week 7 and 13 (optional)
N =15, 2/3 male, 6 previous quit attempts

e 12/15 (80%) abstinent at 6 months

* 67% abstinent at 12 months, 60% abstinent at 30
months

B e vosmaL Johnson et al 2014, J Psychopharmacol

PSYCHIATRY ACADEMY www.mghcme.org




IBOGAINE



Ibogaine

Some evidence ibogaine reduces symptoms of
acute opioid withdrawal

50% (15/30) reporting abstinence at 30 days
(Brown, observational, Mexico)

65% (9/14) abstinent at 30 days (Noller, open
label prospective, New Zealand)

18-MC: possibly less cardiotoxic, no
psychedelic effects, ?as effective for SUDs?

Brown, Am J Drug Alcohol Abuse 2018; 44(1):24-36.
Noller, Am J Drug Alcohol Abuse 2018 ;56(1):37-46.
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V. MECHANISMS



Why SHT2A?

 S5HT2A receptors may facilitate plasticity as a stress
response

 Amygdalais rich in 5HT2A receptors, connecting it
widely across the neocortex, role in salience of
sensory stimuli

* Prefrontal cortex also regulates amygdala “tone”
directly and indirectly via 5SHT2A

MASSACHUSETTS Kraehenmann Neuroimag Clin 2015
@ GENERAL HOSPITAL
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Modulation of default mode network
(DMN)

* DMN involved in experience of sense of
self/embodiment, retrieval of autobiographical memory,
daydreaming

* Balance between internally and externally directed
thought

* Increased DMN activity in pathological rumination in
depression

* Aberrant DMN patterns associated with craving and
relapse in SUDs

* Decreased DMN activity by psilocybin, LSD, ayahuasca

* Magnitude of deactivation correlates with subjective
effects

@ MASSACHUSETTS Carhart Harris 2011 PNAS, Palhano-Fontes 2015 PLOS ONE, Carhart Harris 2017 Sci Rep,
sENERAL HOSPITAL
CERERAL TR Miiller Neuroimag Clin 2018, Zhang Neuroimag 2019 Www.mghcme.org
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Original Paper

Subacute effects of the psychedelic

ayvahuasca on the salience and
default mode networks
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