PSYCHEDELICS IN CLINICAL PRACTICE:
CURRENT EVIDENCE
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OBJECTIVES

1. Analyze the current state of evidence for clinical use of
Psilocybin and MDMA in psychiatric practice

2. Examine other interventional strategies including
Ketamine/Esketamine

3. Develop expertise in managing patients receiving novel
treatments and therapeutics




DISCLOSURE:

RENU GOEL

RECEIVED THE HEALTH EQUITY
LEADERSHIP SCHOLARSHIP FOR
MAPS MDMA ASSISTED THERAPY
TRAINING



PSYCHEDELIC: MIND MANIFESTING/REVEALING

PSYCHEDELIC EFFECTS: PRODUCE ALTERED STATES OF
CONSCIOUSNESS THAT CAN EFFECT
BIOPSYCHOSOCIAL CHANGE

1. Anxiety/fear/panic

Hallucinogens 2. Dvs horia
(SHT2A) produce Mystical and Spiritual Dissolution of the Lessening of Ego . ysp

V;\gi'ev;ﬁzll’ experiences Self/Ego Defenses 3. Paranoia and

experiences | | | hallucinations

4. "Bad trip” (recreational

Sense of Unity and Profound Trust and Safety Prosoz:'i\jgc,)\//{igzpathy use) VS.

Connection Insights/Meaning

5. "Challenging
experience”
(psychedelic-assisted
therapy)

Ineffable quality
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CLASSIC PSYCHEDELICS

Tryptamines: primarily
serotonergic SHT2A agonism;
Hallucinogens

» Ergot Fungus/LSD (ergotamine)
* Psilocybin
e Ayahuasca/ DMT

e |boga/lbogaine* (also
SERT/DA/ opiate/NMDA Rec
activity)

EFFECTS CAN BE BLOCKED BY
KETANSERIN (SHT2 Antagonist) IN
VARYING AMOUNTS

NON CLASSIC PSYCHEDELICS

Phenethylamines: Release of
Serotonin, NE, DA and inhibits
reuptake

* Peyote/Mescaline
« MDMA (efflux of serotonin at SERT)*

Dissociative:
o Ketamine (NMDA/Opiate action)
e PCP




PSYCHEDELICS CREATE CHANGE:

1. BRAIN STRUCTURE

2. CIRCUIT NETWORK/CONNECTIVITY

3. INDUCE NEUROPLASTICITY (MOLECULAR AND CELLULAR)
4. NEUROIMMUNO MODULATION

Neuroplasticity

Psychedelic

Maolecular level Cellular 1

Brain
.

5T ratel reduced Fualaocasic

4l guing
F * VLB ol ke comcimae o hah bewel mions
HHy + CEG Ml g of e clsrsioarical Dyl

Molecular Dendritic

Molecular changes Neurogenesis Dendritogenesis Synaptogenesis
Signaling pathways Proliferation Dendritic spine LTP
Gene transcription Differentiation morphology LTD
Figure 1. Psychedelics exert their effects through various levels of analysis, including the molecular/cellular, Protein synthesis Survival Dendritic spine
the circuit/network, and the overall brain. The crystal structure of serotonin 2A receptor in complex with LSD is Migration density
sourced from the RCSB Protein Data Bank (RCSB PDB) [62]. LSD, lysergic acid diethylamide; 5-HT2A, Marnuration
serotonin 2A; CSTC, cortico-striato-thalamo-cortical [63]; REBUS, relaxed beliefs under psychedelics model
[64]; CCC, claustro-cortical circuit [65]. Generated using Biorender, https:/f/biorender.com/, accessed on 4 Structural plasticily Structural plasticity  Functional plasticity

September 2023.

Biology, 12(11), 1380.
https://doi.org/10.3390/biology12111380
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 serotonin (5-HT1, 5-

Immediate early
genes
(e.g c-Fos, EGR 1, 2)

epigenetic?

FRONTIERS IN PSYCHIATRY, DECEMBER 2021

HT2, 5-HT6, 5-HT7
partial agonists)

T inositol
trisphosphate &
diglyceride

glutamate (mGluR2?)

BDNF

Environment

plasticity
dendrite growth
axon branching

synaptogenesis

~ TRKB,mTOR |

global decrease in
network modularity
(higher-order
networks: DMN,
executive, salience)

altered amypdala
reactivity

claustrum?

VOL 12 - 2021 | HTTPS://DOI.ORG/10.3389/FPSYT.2021.800072

autonomic nervous
system

immuno-modulation
HPA axis, oxytocin?

microbiome-gut-brain
anis?

Relaxed beliefs
under Psychedelics
(REBUS)

Cortico-striato-
thalamo-cortical
(CSTC) model
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ALL PSYCHEDELICS MAY INDUCE METAPLASTICITY

THROUGH DOWNSTREAM GENETIC CHANGES MANY INFLUENCING GENES
IN THE EXTRA-CELLULAR MATRIX (AT LEAST IN MICE)

ACCOUNTS FOR EFFECTS ON RE-OPENING CRITICAL SOCIAL LEARNING
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HISTORY OF MDMA

3,4 methylenedioxymethamphetamine

First synthesized by chemist Anton Kollisch working at
Merck Pharmaceuticals in Germany in 1912, patentin 1914

Rediscovered by Alexander “Sasha” Shulgin, eventually
fired by DOW-self trials began in 1976 officially published
in 1978

MDA, patented in 1960 is used to treat anxiety in the 1960-
1970s, used as adjunct to psychotherapy; recreational use
too

1970s Controlled Substances Act makes MDA Schedule |.
Soon after, MDMA confiscated in 1972 in a Chicago
recreational setting by law enforcement

1973 US Army revealed that conducted animal toxicology
studies at U of Mi to test phenylethylamines, including
MDA. in the 1950s to establish safe doses

September 27, 1976 Shulgin used 81 mg, and felt
psychoactive effects

77\
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HISTORY OF MDMA

» Shulgin contacts Leo Zeff , PhD, and retired US Army Lt
Colonel: “stripped away the ego’s defense mechanisms
and returned the user to a primordial state of innocence.” O

o Zeff goes onto train 150 therapists and legally treats 4000
patients with MDMA-AT until 1985

» 1980s over 1000 psychiatrists and therapists have used
MDMA in their practices—estimated %2 million doses (no
deaths reported)

 First clinical reports published in 1985, with pooled results
and opinions of over 35 clinicians and researchers

e Journal of Psychoactive Drugs, Dec 1986 publishes paper
George Greer, M.D., and his wife Requa Tolbert, RN
"decrease the fear response to a perceived threat to a
patient’s emotional integrity, leading to a corrective
emotional experience that probably diminishes the

pathological effects of previous traumatic experiences”; 90% 7\
reported benefits at 1 year

11



HISTORY OF MDMA

()

1980s Raves and Deaths: Ecstasy, Molly, Vitamin E,
A\BJAN\Y/

Ralph Metzner, PhD: 1983, coined "Empathogen”—"a
profound state of empathy in self and other”

David Nichols, PhD: 1986 debated “Entactogen” Greek
and Latin “producing a touch within”

Petition made to have MDMA rescheduled and a DEA
Administrative Law Judge presiding over the case
determines Schedule Il

1986 DEA decides it should be Schedule |

1986 MAPS founded by Rick Doblin, and MAPS PBC
provides funding for all the randomized and PBO
controlled Phase 2 and 3 studies

Lykos Therapeutics submission for NDA in 2024 |,



HISTORY OF MDMA
INITIAL STUDIES

¢ 1992 Approved Phase | Study: Charles Grob, M.D.

« MDMA safe; Moderate increase in heart rate, blood pressure, body
temperature; No negative effects

International Journal of Drug Policy (1998), vol 9 (3)

e 2017 Pooled analysis of 6 Double Blind Active/PBO controlled Phase Il
multi-site studies of 103 subjects with TR PTSD revealed 54% no longer

met criteria for PTSD, compared to 23% in the control group. (Cohen's
effect sizes d= 1.1-2.8)

FDA: Breakthrough Therapy Designation and helped design the Phase
lll trials




ECSTASY # MDMA

Party Drug Paper Pulled

Vial mix-up leads to retraction of

MDMA purity tested in studies/ pharmaceutical grade controversial ecstasy paper

Adulterated with cocaine, amphetamines, opiates, ephedrine in various
combinations >50% of pills; often taken with other substances

1-2 up to 10 pills at a time of 75 mg-300 mg
(LD50 of MDMA is 10-20 mg/kg)
Ecstasy typically taken in an uncontrolled, non-clinical environment

2001 study published CMAJ, 87 deaths reviewed:

Most Fatalities linked to Hyperthermia, hyponatremia, CV

CMAJ 2001 Oct 2; 165 (7); 917-928

Reports of Neurotoxicity in 2002 study by George Ricuarte
demonstrating fatal DA toxicity in 20% of primates retracted in 2003

Chronic Lifetime use associated with decreased SERT density
VHD related to 5HT2B activity (LT use of over 300 tabs)

Estimates of death in 1sttime use of ecstasy are 1/2000-1/50,000




MECHANISM
OF ACTION

Risk of 5HT
Syndrome is higher
with MAOI; SSRI’s
decrease effect

2

B Serotonin (5-HT)
—» Transporter

M Receptor

. MDMA

Accumulatiun

Released from the vesicles,
serotonin freely accumulates
within the cytosol.

VMAT Inhibition Q

MDMA disturbs VMAT
storing serotonin in
vesicles.

SERT reversal

4 MDMA changes direc-
tion of SERT. They now

transport serotonin out
\ of the neuron and
prevent its reuptake.

Entering
MDMA looks similar
enough to serotonin to ®

enter via the serotonin
transporters SERT. . .

|
5 Concentration

Serotonin levels in

% synaptic cleft rise.

6 Cnnstant firing

High non-stop activity

on serotonin receptors. sapiensoup.com/serotonin



MECHANISM OF ACTION

* Some Activity as SHT2A agonist but primarily disrupts VMAT and SERT (some visuals)
* Blocks NE and DA as well, with less affinity than Serotonin
Sympathomimetic effects: increased heart rate, temp, BP hyperhidrosis
Help with attention and memory/reward
» Oxytocin plasma levels reach up to 4x greater than baseline
Accounts for some of the unique therapeutic actions:
Increased trust (therapeutic alliance) and empathy; decreased avoidance
Increased openness and connectedness; prosocialility is increased

Modulates encoding of stimuli as aversive vs. neutral /social and
emotional processing shifts

Activation of Oxytocin Receptors, especially in NA reopens up previously
closed critical learning period—resulting in neuroplasticity that
temporarily enhances social reward learning (rats)

Nature 2019; 569: 116-120

» Also demonstrates increases in Cortisol (extinction learning), Vasopressin, Prolactin

16



INSULAR CORTEX

MECHANISM OF ACTION e s e o

HIPPOCAMPUS

Decreases acute amygdala activity Do B
Anxiolytic, attenuated fear in memory recall, neutral valence
while retrieving memories accurately, allowing positive emotions

Increased blood flow to the vmPFC / PP rarsacc cons
Hypoactive in PTSD, (inhibits amygdala); Combined with iy \
psychotherapy allows reconsolidation of memory for fear/threat s ssercnce
extinction T i

Neuroscientist 2009 Apr 9; 15 (5) 540-548
Alterations in amygdala-hippocampal RSFC
Changes after treatment correlated with CAP5 responses

Download: Download high-res image (366KB)

Download: Download full-size image

.. . Fig. 1. MDMA modulates brain regions involved in Learning,
Decreased activity in the Insular Cortex s s s

Memory, Emotion, and Attention. In neuroimaging studies of

MOdlﬂcatlon Of the Sallence Network, Interpretatlon Of healthy individuals, MDMA reduced cerebral blood flow (CBF) to
Interoception, and cognitive control amygdala (Carhart-Harris et al., 2015)! (Gamma et al., 2000)2

and hippocampus (Carhart-Harris et al., 2015)'; decreased

In creased neurona | a CtiVitV/B DNF (rats) resting state connectivity between the medial prefrontal cortex
7 (mPFC) and hippocampus (Carhart-Harris et al., 2015)1;

measu_red by C—fOS+, rat StUdleS Correlated Wlth mcrgases it decreased activity in the insular cortex (Walpola et al., 2017)3
BDNF in the amygdala, PFC, NA/ dentate gyrus region Of the HC and increased CBF in the ventromedial prefrontal cortex
Neuroplastogen/Psychoplastogen: increased dendritic spines (Gamma et al., 2000)2.

and length after treatment/connectivity

17
Progress in Neuropsychopharmacology & Biological Psychiatry,; 84 (2018) 221-228



MDMA IS EXHIBITS DIFFERENT PROPERTIES THAN AMPHETAMINES AND
CLASSIC PSYCHEDELICS—-WHILE THERE IS A BLISSFUL STATE, NO IMPAIRMENT
TO COGNITION OR CONTROL OCCURS

100
90 @® |sSD
@ MDMA
@® D-amphetamine

80

70

Placebo

60

50

Ketanserin
does not

attenuate
MDMA effects

40

5D-ASC Scale
(% scale maximum)

30

aDoses were 100 pg oral for LSD, 125 mg oral for MDMA, and 40 mg oral for D-amphetamine versus inactive placebo. Data are
presented as mean and 95% confidence intervals. Adapted from Holze et al. (20).

DOI: (10.1176/appi.ajp.20230681)
American Journal of Psychiatry January 2025, Volume 182 (1), p. 92



ALONG WITH THREAT REDUCTION, FEAR EXTINCTION and COGNITIVE CHANGES, SOCIAL-
EMOTIONAL CHANGES OCCUR

Emotional processing

Self-processing
* Reduction of processing

* Decreased self-other

of negative stimulj Potential therapeutic effect differentiation
= Alterations in amygdala * Normalization of negative bias « Positive self-dissolution
activity and connectivity * Reduction of umination « Unity

* Improvement of patient-therapist
relationship

* Reduced social withdrawal

* Reinstatement of reward processing

Social processing
* |[ncreased empathy
* Reduced rejection sensitivity

Nat Rev Neurosci 21, 611-624 (2020). https://doi.org/10.1038/s41583-020-0367-2




riy. 1

From: Deconstructing the trip treatment: are hallucinogenic effects critical to the therapeutic benefits of psychedelics?

Screening and Preparation Drug Dosing Integration
Informed Consent
(. Assess for safety '-clrlr:?ﬁ {Psychneducation on ) (. Administer drug under\ (. Supportive aftercare h
contraindications drug effects and medical supervision in for several weeks or
* Examine possible what to expectin a secure, comfortable months after dosing
drug-drug dosing sessions environment * Discuss content of
interactions » Life review and * Depending on drug dosing sessions and
* Discuss potential discussion of and condition, may emergent thoughts,
risks, benefits, and condition and involve 1-3 sessions emotions, or insights
alternatives symptom burden with MDMA or * Monitor and support
— | * Ensure adequate — | * Form appropriate — | psilocybin — | therapeutic progress
understanding and treatment goals * Ketamine may be and behavior change
expectations of * Rapport building administered more
\_ treatment ) \ y \ frequently ) \ )

General Phases of Psychedelic Therapy.

NPP-Digit Psychiatry Neurosci 3, 22 (R025). https://doi.org/10.1038/s44277-025-00043-y




WHY MDMA-AT?

“The basic premise of this treatment approach is that the therapeutic effect is not due simply to the physiological effects of the medicine; rather, it is the result of an
interaction between the effects of the medicine, the therapeutic setting and the mindsets of the participant and the therapists.”

MDMA is the CATALYST for the participant: Patient centered
Co-Therapists help establish the CONTAINER in Preparation/Dosing/Integration

Psychoeducation
Develop Rapport
Set and Setting
Therapeutic Attitude:

Safety and wellbeing for the participant are primary
Supportive approach during the sessions, especially during dosing sessions
Continued Development of therapeutic alliance and trust

Nondirective approach-trusting the inner healing intelligence and inner wisdom
of the participant to heal their own trauma

“Invitation rather than direction”: attitude of openness and curiosity, are encouraged
(PAT “beginner’s mind”)

Healing is derived from within the participant; MDMA and the therapists facilitate
process, but are not the source

Intervention is via guidance or redirection, to facilitate the processing, vs.
encouraging avoidance, allowing for respect for the defense mechanisms

y.on—in\(asive empathic witness, support the emotional experience, minimize
istraction

Maximize the inner experience, ensuring the participant is safe and not re-traumatized
by any internal conflicts

Address somatic manifestations (breathing, consented touch)

Integration (Consolidation) is to reinforce learning and insights of dosing sessions, make meaning, decide

applications to current day life 21



"MDMA ...can enable a heightened state of empathic rapport that
facilitates the therapeutic process and allows for a corrective
experience of secure attachment and collaboration with the
therapists.

The successful use of MDMA in therapy depends on ‘the sensitivity
and talent of the therapist who employs [it]"..

‘The relationship should be oriented toward a general healing for the
client, who should feel safe enough in the therapists’ presence to
open fully to new and challenging experiences.

Establishing these conditions requires that the therapists carefully set
the parameters of treatment...prepare the participant before
each...session, and...provide appropriate support following the
session so that the experience can be successfully integrated.”

ithoefer, M.; MAPS, A Manual for MDMA Assisted psychotherapy in
Treatment of Post Traumatic Stress Disorderv, 8.1 May 2017




PHASE |1l STUDY DESIGN MAPP1/MAPP2

SCREENING: PCL-5 MAPP1 45/ MAPP2 40
EXCLUSIONARY CRITERIA:

Psychosis, BPI/Mania, DID

Current PD, ED with purging, MDD-Psychosis

Current Suicidality

Severe AUD/CUD (> 5 of 11 DSM5) in past 3 mos
(Mild/Mod A/C in past 3 mos OK)

Active lllicit or RXSUD in past 12 mos

CVD (including QTC prolongation)/Ablation 1yr Arr. free
Symptomatic Liver Dz or significant LFT elev

Hx of Hyponatremia or Hypothermia

Ketamine or KAT in past 12 weeks

No pain meds exc. 3 opiates (HC, M, C), gabapentin

Ongoing therapy or medication, incl. cannabis, STUW

MAPP2: MDMA/Ecstasy >10x/10 years or 1x in 6 mos
No prior MAPS study; no PTSD litigation

23



STUDY DESIGN MIDOMEFATAMINE

Figure 1. MAPP1, MAPP2 Study Structures

C—— PrpsutorySessions == Twewness  Ssegotes Sessoes. 0 Fpeivems 000 depmtvs Sess

(s Y o W & | summsas NN S N sum— S 6 I SU— Euiw
- £t E = g g
E—| — —i— —;— kn—;n— F.— i_

— o — A N (S s e — S
Lt —npr -

9 L J L ) L J L

Frecoeare, Ferers e e cdme -
o A vt — A con e 5 m—— Ay 2 o——

Crmusrma- Armmlicramt’e Clinicral Ctoduy Doamort: RAADDT Cimriara 1 mooe 21

3 Preparation sessions, 90 minutes over 2 weeks

Dosing: (Fasting) standardized to 75 mg-125 mg po

Onset of action is 30-60 mins

Peak 75-120 mins (optional 72 dose)

Duration 3-6 hours with Baseline at 6 hours

Metabolism by CYP2D6 (auto inhibition), 2B6; T1/2 9 hours; MDA active
3 Integration sessions

Repeat dosing is done 1 month apart in studies

Phase 2 4 studies, under-powered to detect treatment effect

Phase 3 double blind, PBO controlled

MAPP1: Severe PTSD (PCL =46/CAP-5 =35) MAPP2: Mod-Sev (PCL =40/CAP-5 =28)

MAPPUSX: All study participants given that were given PBO, offered Tx

MPLONG: Observational, LT F-up, anytime between 6 mos-2 years; assess durability, safety 24

Primary Endpoint CAPS-5
Baseline visit 3

Visits 8, 13, 19 (6, 10, 18 weeks
after randomization)

Secondary Endpoint SDS




Study (FDA
phase)

Mithoefer
et al., 2011
(Phase 2)
{(106)

Oehen et
al., 2013
(Phase 2)
{(108)

Mithoefer
et al., 2018
(Phase 2)
(86)

Ot'alora et
al.,, 2018
(Phase 2)
(109)

Mitchell et
al., 2021
{(Phase 3)
{2)

Mitchell et
al., 2023
{(Phase 3)
(3)

Study design

RCT; two closed-label MDMA
sessions; open-label
crossover of placebo arm for
two more 125-mg sessions;
primary outcome: CAPS-1V 2
moanths after second closed-
label MDMA session.

RCT; three closed-label
MDMA sessions; open-label
crossover of placebo arm for
three more 125-mg sessions;
primary outcome: CAPS-1V 3

weeks after third clo=sed-
label MDMA session.

RCT; two closed-label MDMA
sessions; 125-mg arm did
one more open-label
session; F5-mg and 30-mg
arms crossed owver and did
three maore 100—-125-mg
open-label sessions; primary
outcome: CAPS-IV 1 month
after second closed-label
MO MA session.

RCT; two closed-label MDBRAA
sessions; 125-mg and 100-
mg arms did one more
open-label session; 40-Mmg
arm crossed ower and did
three maore 100—125 mg
open-label sessions; primary
outcome: CAPS-IV 1 month

M DM A sessiorn.

RCT; three closed-label
PMDMA sessions, NO open-
label cross—-owver; primanry
outcome: CAPS-5 1 month
after third closed-label
MIDM A session.

RCT; three closed-label
MDMA sessions, N0 oOpen-
label cross-owver; primary
outcome: CTAPS-5 1 month
after third closed-label
PMDM A session.

Dose
(mg)®

125
and O

125
and 25

125,

and 30

125,
100,
and 40

80—
120
and O

80—
120
and O'

Group
size

(N)

125
mg: 12
O mg:

125
mg: 8
25 mg:

125
mg: 12
75 mg:

20 mag:

125
mg: 13
100
mg: 9
40 mg:

80—-120
mg: 46
O mg:

80—120
mg: 53
O mg:
51

Veterans/Combat
trauma (M)

125 mg: 1

MNone

125 mg: 9
5 mg: 7
30 mg: &

80—120 mg: 10
Qo mg: &

80—120 mg: 9
0O mg: ¥

Clinical
response
at primary
endpoint

125 mg:
10412 (8395)
0 mg: 2/8
(25%%)

125 mg: 4,8
(50%25)

25 mg: 0/4
(0%:)

125 mag:
8/12 (6725)
T5 mg: FST
(100%:)

30 mg: 247
(292:)

125 mag:
G/12 (50%5)
100 mg: 5,9
(563%)

40 mig: 1/6
(1726)

80—120 mg:
45/52 {(873%)
0 mg: 29/42
(692%)

Loss of
PTSD
diagnosis at
primary
endpoint

125 mg:
10412 (83%5)
0 mg: 2/8
{(25%%5)

125 mg: 0/8
(03%a)

25 mg: 054
(0%6)

125 mg:
FTl12 (58325)
5 mg: 657
{(BBF:)

30 mg: 257
{(29%5)

125 mg:
5/12 (42325)
100 mg: 4,9
(4435)

40 mg: 2/6
(3372}

S0—120 mg:
28,42 (6T3E)
O mg: 12537
{(3275)

80—120 mag:
ITSE2 (F125)
0 mg: 20/42
(A83:)

Loss of
PTSD
diagnosis
at 12
months®

All: 1416
(88%)°

All: 5512
{4295}

125 mg:
8711 (7225)
5 mg: 557
{713:)

30 mg: 3/6
{5025}

Aldl: 19725
{F&a2a)

CAPS-IV/5
Between-
group effect
size of
primary
outcome
(Cohen’s d)

1.24

1.1, 2.8f

1.12, 0.730



MAPP1 MAPP2

Analysis Population Midomafetamine Placebo Total Midomafetamine Placebo Total
# Comp leted Visit 19 42 37 79 53 43 96
# Enrolled in MPLONG 30 30 60 45 EY) g2
(analysis subset)
MPLONG Effectiveness 27 29 56 44 37 81
subset
# completed MPLONG 20 29 55 43 37 80
# ongoing 1] 0 0 0 1] 0
# terminated MPLONG early 4 1 5 2 0 2 MAAPPL APPE
Source: Table & and Table & in MAPPL C5R; Table 5 and Table 7 MAPP2 (5R; Table 14.1-1.1, Table 14.1-1.2, Table 14.1-2.1, and Table 14.1-2.2 in 'r“idw:"- et . :id::'-l- I |
MPLONG ISE from durability update submitted to eCTD Seq 0047. Vartable clamine  Plaeebe | et s —
Race
’:’;?:L“” Irndlisn of Ak sk 3 (6.5) o 3(3.3) 0 2 (3.9) 2 (1.9)
Asian 2 (4.3) 5 (11.4) 717.8) 5(9.4) 6(11.8) 11 (10.6)
Black or African American o 2 [4a.5) 202.2) 5 (9.4) 3 (5.9) 8(7.7)
Mative Hawaiian or Other
FPacific Islander o o o a 1z.0 1(1.0)
White 39 |B4.8) 30 (68.2) 69 [75.7) 37 (69.8) 32 (62.7) 69 (66.3)
Table 4. Demographics and Baseline Characteristics of the Safety Set for MAPP1 and MAPP2 ﬂ:':i':: 2104 3|:J: E!IL:; g]I ? :?:?: 611 ':lo:l 713 :; 13 (12 51:]|
MAPP1 MAPP2 Baseline CAPS-5 Total Severity
Midoma- Midoma- Score
fetamine  Placebo Total|  fetamine  Placebo Total e e T
Variable N=46 N=44 N=90 N=53 N=51 N=104 ﬂllh'el-‘ia'.u:rl CAPFE-5, Omicar-Administensd l?'-'_l'.ll's.u:!sll'. Spress l:l':-ul.wr Scale Tor the I:Jlrlglml.; and Syanistical Manual for A entsl Disorderns
SEK Versiomn 5
Female 27 (58.7) 32(72.7) 59 (65.6) 32 (60.4) 42 (82.4) 74 (71.2) 5 O <y
Male 19 (41.3) 12 (27.3) 31(34.4) 21(39.6) 9 (17.6) 30(28.8) (o]
Age (years) o o
Mean (5D} 43.6(12.9) 38.2(10.4) 409(11.9)| 38.2(11.0) 40.0(96) 39.1(10.3) p artici p ants
Ethnicity .
Hispanic or Latino 5(10.9) 3 (6.8) 8(8.9) 17 (32.1) 11 (21.6) 28 (26.9) Bl POC N
Mot Hispanic or Latino 41 (89.1) 40 (90.9) 81 {90.0) 36 (67.9) 39 (76.5) 75(72.1)
Missing 0 1(2.3) 1(1.1) 0 1(2.0) 1(1.0) MAPP2

FDA.gov NDA/BLA Document 215455 June 4, 2024 p. 1-82
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Figure 2. L5 Mean Cha nge From Baseline in CAPS-5 Total Score Over Time
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Table 5. Primary Endpoint: Change From Baseline in CAPS-5 Total Severity Score at Visit 19
{(Week 18)—De Jure Estimand (mITT Population)

MAPP1 MAPP2
Midomafetamine Placebo| Midomafetamine Placebo
Variable (N=28) (N=34) (N=53] (N=50)
Mean baseline score (50) 4.0 [6.01) i4.2 [6.15) 39.4 (6.64) 38.8 (b.63]
Visit 19
N 41 37 54 &
Raw mean ($0) 19,5 (13.50) 298 (12.37) 15.8 (12.40) 131279)
L5 Mean change from -24.50 -11.64 -23.69 -14.78
o (G5 11 L3R 78 .30 711 [.16 A1 .3 A& L2gad 204l {1878 .11 381
mn-SJhtracted -11.86(-17.41, -6.32) -8.91(-13.70, 4.12) I
difference (35% CI)*
prvalue <0.0001 0.0004

Source: MAPP1 (58 Table 17, MAPP2 (SR Table 16
This ide jaire stimand dags vt inclute data after particpants discantinued treatment

* L% Mean, LS mean difference, 35% O and p-val ue of treatment efect at Visit 19 were obtasined from an MIMRAA mode| with trestment group,
visit, treatmant group by visit interactian, ste, and dissociative subtype & fised effect, and bassling CAPS-5 a5 2 covariate

Abbeeviations: CAPS-S, Clinician-Administered Posttraumatic Stress Disorder Scae Tor the DSM-5; O, confidence interval, C5R, dinical study
report; D5M-5, Diagnostic and Statistical Manual of Mental Diarders version 5; 15, least squares; miTT, madified intent-10-freat; MMEM, mixd
miodeli repeated measures; N, botal number of participants in sach proup; PTSD, pastiraumatic stress disordar

10 point drop in score is clinical meaningful change

MAPP1 M62%/PBO37% lose PTSD 1 month; d=0.91
MAPP2 M71%/PBO48% lose PTSD 1 month; d=0.70

27
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gi L 83 Remission rates (defined
= - 5

. | L, 8 as no PTSD dx and CAP-
g b 74% o

-% o ‘|? B ‘% 5<11 :)

3 | &

MAPP1 33% A vs 5% C
Baseline Post 2nd Session Post 3rd Session 12-Month Follow-Up  3.8-Year Follow-Up ’ MAPPZ 460/ A VS 2,] O/ C
(o) (0]

Phase Arm N N N N N
2 Active 72 72 51 91 19
(6 trials) Control 31 ki - - —
3 Active 45 - 42 - -
(1st) Control 44 - 57 - -
3 Active 53 - 52 - —
{2nd)  Control 51 — 43 = =
—8— Pooled Phase 2 Active (75-125 mg) Pooled Phase 2 Control (0-40 mg)
~@— 1st Phase 3 Active (80-120 mg) 1st Phase 3 Control (0 mg)
—8— 2nd Phase 3 Active (80-120 mg) 2nd Phase 3 Control (0 mg)

aResults pooled from all phase 2 and 3 clinical trials that used the Clinician-Administered PTSD Scale (CAPS-IV or CAPS-5) as the
primary outcome. Data are presented as mean and 95% confidence intervals. Adapted from published data (1-3, 86, 106, 108, 109,
119, 129, 153, 154).

DOI: (10.1176/appi.ajp.20230681)
American Journal of Psychiatry January 2025, Volume 182 (1), p. 92



SO WHY DID FDA REJECT THE
NDA?

@
1. EFFICACY/DURABILITY
2. MDMA assists a type of THERAPY
3. UNBLINDING/EXPECTANCY BIAS
4. SAFETY: AE, Ethics, Labs/EKG
@

5. ABUSE POTENTIAL



MECHANISM OF ACTION OF DIFFERENT PSYCHEDELICS:

»  SHT2A (partial agonist)
-'rul- SHT2C (agonist)

5HT2B (partial agonist)
SHT1A [a?anist}

D1 (agonist

D2 (partial agonist)

——FAMPA W e ) D4 (agonist)
indirect actwator] @ P\
\ 4 |

NMDA
(a ntagonlit]

T Neuroplasticity - "N

| Dendritic spines - Depression .
A formation Associative learning
TAggression SHT2A (agonist)

Anxiety 5HT1A (agonist
—3 Lo Ll 5HT2C agonist
- ""\\
4Bk EGR1

'I \Depression :
| L 1EGR2 |
\ . Depression
N\
b"
\, | Depression
Cortisol | Associative learning
SERT (inhibitor) TmP:f:ﬁlﬂ
-H“-. o ) = A i -’..-f.r"
& "Sociability — 1
| /y IPTSD 4—-—--
\ -Alcohol use disorder BHT2A :
[ H | onist
“ﬁjﬂik - SOCH Smee \/ '-I'. SHT1A }ggnnlsl
b :DQDAT (inhibitor)

L i
é'. NET (inhibitor)

Journal of Neuroscience Feb 2021, 41 (5) 891-900
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DISCLOSURES

ROB MCCLURE, MD, DIRECTOR, UNC INTERVENTIONAL PSYCHIATRY SERVICE, ASSOCIATE PROFESSOR,
UNC DEPARTMENT OF PSYCHIATRY, CHAPEL HILL, NC USA

Foundation of Hope

Pilot Study of Psilocybin-Assisted Therapy in Treatment-Resistant MDD (2023)

Open Label Trial of rTMS in Post-Partum Depression (2010)

UN | Schizophrenia & Genomic Regions Implicated in Human Evolution (2008)
UNC Healthcare

SCHOOL OF MEDICINE

DEPARTMENT OF Open Label Trial of iTBS in Adolescents with MDD (2015)
PSYCHIATRY

NARSAD

Abnormal brain morphology in schizophrenia (2003)

Industry trials:
Neurolief
Trigeminal Occipital Neurostimulator Treatment-Resistant MDD (2022)
Janssen
Intranasal Esketamine MDD with Sl adults and CAP (2017-2020)
Medtronics

Deep Brain Stimulation in Refractory OCD (2009)
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Psilocybin-assisted therapy and Cancer

Between 2010 and 2016, three RCTs of
psilocybin at varying doses in terminal
cancer patients diagnosed with adjustment
disorder with anxiety showed

Pilot Study of Psilocybin Treatment for Anxiety Arch Gen F ’-‘i}";h!'lm}. 2011;68(1).71-78.
in Patients With Advanced-Stage Cancer Published online September 6, 2010.
Mo i egr sk gloi: 10,1001 farchgenpsychiatry. 2010.116

reer, MD

Rapid and sustained symptom reduction (Grob, 2011) A trend toward improvement

following psilocybin treatment for anxiety an . .
depression in patients with life-threatening ] in mood sustained after 6 months
cancer: a randomized controlled trial THY I]IE 'f FI-,' -'|'| 'Iﬂf' W '-'|E|II|II-
Stephen Rossl23.456 Anthony Bossisl24, Jeffrey Gussl.24, 'I LI UI I:l LI_ ! ":“'I' h. ﬂrmﬂl"‘ s b
Gabrielle Agin-Liebes!?, Tara Malone?, Barry Cohen’,

(Ross, 2016) Improvement in anxiety and

1 3 3 +2 LT ! i . o
bt ) (R S PIERIY  doprossion sustained aferat 6.5 months

(Griffith 2016) Decreased depression and
PS"I,:;%‘;L“ d';’;‘:‘;g‘;: ?I“":ls::p::;!oan“gn d anxiety sustained for 6 months in 80% of
sus H L} ) | | | | | . 1| || L} H H

anxiety in patients with life-threatening  I[1|}/]] |]'|! |'_||F ,F'g.'ﬁ.']mll'fﬂrrr.lﬂmﬁ'_l i Pparticipants (

cancer: A randomized double-blind trial At v ra

kf. rad) mai
S P n e e B o Micae C Eﬂlﬁ, F'JL 3-':]|| :I.EII 11a{-1197 Psilocybin assisted therapy alleviated

Annie Umbricht?, William A Richards!, Brian D Richards?,
Mary P Cosimano® and Margaret A Klinedinst! anxiety and depression

32



MAJOR DEPRESSIVE DISORDER AND PSILOCYBIN

Promising results emerged supporting Psilocybin as a safe and effective treatment for MDD

Effects of Psilocybin-Assisted Therapy on Major Depressive Disorder

A Randomized Clinical Trial JAA Fsychiﬂtry. 0] :?3[5'].'43]'43

Alan K. Davis, PhD; Frederick 5. Barrett, PhD; Darrick G. May, MD; Mary P. Cosimano, MSW; Nathan D. Sepeda, BS; . "
Matthew W. Johnson, PhD: Patrick H. Finan, PhD; Reland R. Griffithe, PhD : P[| |]||5|'|E[| |:}|'||||'|E N[|'||'E|'|'||)E|' 4 EHZ{]
Figure 4. Decrease in the GRID Hamilton Depression Rating Scale

(GRID-HAMD) Scores at Week 1and Week 4 Postsession-2 Follow-up
in the Overall Treatment Sample

Figure 3. Comparison of GRID Hamilton Depression Rating Scale
(GRID-HAMD) Scores Between the Delayed Treatment and Immediate

Treatment Groups
/mf‘\ \ @ Delayed
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=1]
—
o
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MAJOR DEPRESSIVE DISORDER AND PSILOCYBIN
12-MONTH FOLLOW UP:

Efficacy and safety of psilocybin-assisted I F' |1 I
treatment for major depressive disorder: s e Ay T .l T
Prospective 12-month follow-up JOLTIO Ll.r ".H'I' I:I' t".l”r"'.""'.lu'lng

Natalie Gukasyan{, Alan K Davis®-2(2, Frederick S Barrett?, E[IEE| 'IIII:IL 3 EI: E} 151_ ] EE

Mary P Cosimano!, Mathan D Sepeda?!, Matthew W Johnson?
and Roland R Griffiths.3

Depression Scores
(GRID-HAMD)

g
3
5
:
&

(]
=
<
T
=1
o
2

-

3 months 6 months

Pretreatment Post-Treatment Post-Treatment

Baseline
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MAJOR DEPRESSIVE DISORDER AND PSILOCYBIN

Trial of Psilocybin versus Escitalopram
for Depression .............

Robin Carhart-Harris, Ph.D., Bruna Giribaldi, B.5c., Rosaling Watts, D.Clin.Psy.
Michelle Baker-Jones, B.A,, Asnleigh Murphy-Beiner, M.5c.,
Roberta Murphy, M.D., Jonny Martell, M.D., Allan Blemings, M.5c,
David Erritzoe, M.D., and David |. Nutt, M.D.
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TREATMENT-RESISTANT MAJOR DEPRESSION AND PSILOCYBIN

Psilocybin with psychological support for treatment-resistant ;7<=

Published Online

depression: an open-label feasibility study oy 172016

Robin L Carhart-Harris, Mark Bolstridge, James Rucker®, Camilla M | Day*, David Erritzoe, Mendel Kaelen, Michael Bloomfield, James A Rickard,
Ben Forbes, Amanda Feilding, David Taylor, Steve Pilling, Valerie H Curran, David | Nutt
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TREATMENT-RESISTANT MAJOR DEPRESSION AND PSILOCYBIN :

Clinical studies and the
definition of TRD

Two published reports from a

small open-label study of the

EHTM { a.g on iﬂt:l treatment of TRD with psilocybin
SHT" '+ Eﬂg on Ist The first report (Carhartt-Harris,
d

2016) showed efficacy in 12

gnniat subjects, lasting 3 months

The second report (Carhart-

SHT2G

Harris, 2018) showed efficacy in
19 subjects (12 + 7 more)
"‘g“l'. - subjects lasting 6 months

3 Dﬁ'p mﬁﬂ m" *'——-;.'r. Journal of Neuroscience Feb 2021,

o 41 (5) 891-900

37



FIRST REPORT (2016)

H j .
E?Tq Hedges'q Hedges' g

A P02

Baselire 1 wpek T wepinks ERETTT G ok, I moanths

Figure 3: Mean depression severity (QID5) over tinne




FIRST REPORT (2016)

2weeks 3Jweeks Sweeks Imonths Base- 1week 3Imonths Base- 1week
kine larwe

14 63 64 82 337 87 152 24 74
(49)  (46)  (51)  (54) 71) (G4 (19 45) (6

29 12810 G

(-515t0 (1004 (99t (77t (569t (201 (118to 510
A 435 to 156) -142) -127) to -263) 184)
(5% (1) -1516) -29)
Z 31 31 306 -29 30 - 31 31 - 30
Hedges' q* 31 32 32 37 20 32 20
p value® 0-002 0001 o002 0003 0003 - 0002 0002

Table 3: Clinical ratings at baseline and follow-ug




SECOND REPORT (2018)

Psilocybin with psychological support for treatment-resistant _—
depression: six-month follow-up oty (1) 4
R. L. Carhart-Harris' - M. Bolstridge ' - C. M. J. Day ' « J. Rucker "= .
R. Watts' - D. E. Erritzoe' - M. Kaelen' « B. Giribaldi' - M. Bloomfield” -

S. Pilling” - J. A. Rickard” - B. Forbes® - A. Feilding” - D. Taylor'” -
H. V. Curran®" . D._ J. Nutt'

Table 2  Indnidual patient clinical ratings: chimcal outcomes at vanous time points. The clr

BDI HAM-D

Baselne lweck  Imonths 6months Baselme | week

Mean (SD) 118 19.2 194 1054 93
(1L.1) (139 (13.9) (7.6)

Difference ) . - 14.8
vs baseline (SD) J) Al (7.8)

Cohen's d 25 14 23

p value p< 0001 p<0001 p<0.001 p<0.001

6-month follow-up
Additional 7 patients added
N=19

BDI increases numerically at
3- and 6 months
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NEUROBIOLOGY OF PSILOCYBIN:

® After psilocybin human imaging studies in healthy individuals show
functional connectivity changes

® reduced negative affect and amygdala response to emotional
faces at 1 week;

® decreased in resting state functional connectivity (RSFC) lasting
4 weeks;

® reduced activity in the default mode network (DMN including
subgenual cingulate cortex), and:

® changes in synaptic plasticity.

® In TRD (contrary to the finding in healthy individuals):

® increased resting state connectivity within the default mode
network (DMN) between ventromedial prefrontal cortex and
the bilateral inferior-lateral parietal cortex

® It was predictive of clinical response 5 weeks




PSILOCYBIN AND TRD: PHASE 2 TRIALS

Single-Dose Psilocybin for a Treatment-Resistant Episode
of Major Depression

G.M. Goodwin, 5.T. Aaronson, O. Alvarez, P.C. Arden, A. Baker, |.C. Bennett, C. Bird, R.E. Blom, C. Brennan, D. Brusch,
L. Burke, K. Campbell-Coker, R. Carhart-Harris, . Cattell, A. Daniel, C. DeBattista, B.W. Dunlop, K. Eisen, D. Feifel,
M.K. Forbes, H.M. Haumann, D J. Hellerstein, A.l. Hoppe, M.I. Husain, L.A. Jelen, J. Kamphuis, ]. Kawasaki, |.R. Kelly,
R.E. Key, R. Kishon, S. Knatz Peck, G. Knight, M.H.B. Koolen, M. Lean, R.W. Licht, ].L. Maples-Keller, ]. Mars,

. Marwood, M.C. McElhiney, T.L. Miller, A. Mirow, S. Mistry, T. Mletzko-Crowe, L.N. Modlin, R.E. Nielsen, E.M. Nielson,
S.R. Offerhaus, V. O'Keane, T. Pdlenitek, D. Printz, M.C. Rademaker, A. van Reemst, F. Reinholdt, D. Repantis, J. Rucker,
S. Rudow, S. Ruffell, A.). Rush, R.A. Scho M. Seynaeve, S. Shao, ).C. Soares, M. Somers, S.C. Stansfield, D. Sterling,
A. Strockis, J. Tsai, L. Visser, M. W 3, 5. Williams, A.H. Young, P. Ywema, S. Zisook, and E. Malievskaia

NOVEMBER 3, 2022

VOL. 387
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PSILOCYBIN AND TRD: PHASE 2 TRIALS

Primary efficacy assessment at wk 3
P<0.001 for 25-mg dose vs. 1-mg dose
P=0.18 for 10-rg dose vs. 1-mg dose

Psilocybin, 1 mg (N=79)
Psilocybin, 10 mg (N=75)
— Psilocybin, 25 mg (N=79)
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Figure 2. Change from Baseline in MADRS Total Score (Modified Intention-to-Treat Population).

Total scores on the Montgomery-Asberg Depression Rating Scale (MADRS) range from 0 to 60, with higher scores @
indicating greater severity of depression. I bars represent standard errors.




A PILOT STUDY OF PSILOCYBIN-
ASSISTED THERAPY (PAT) FOR
THE TREATMENT OF TRD:

SCHOOL OF MEDICINE
DEPARTMENT OF

PaYLHIATRY




PSILOCYBIN AND TRD: PHASE 3 TRIALS

Phase 3 program: Overview of pivotal trial designs

COMP360 i =
. " 25mg ——
Pivotal trial 1 N=170 Week 6 option for COMP360 25mg treatment

h one dose only after relapse or for
COMP 005) i = Primary retreatment ( i
( b ‘ s \! endpoint’ (same dose as Part A) non-remitters from Part B)

N=B5

| PartA (blinded) 6 weeks |( Part B (blinded) 20 weeks 1 Part C (open label) 26 weeks

L 4

Part A (blinded) 9 weeks J [ Part B (blinded) 17 weeks ] [ Part C (open label) 26 weeks

Week 3 Week 6
ey, PrirTATY »
.| COMP360 | endpoint’ .f'/
25mg

Pivotal trial 2 option for COMP360 25mg treatment

COMP360 | - . (one dose only after relapse or for
(COMP 006) . ! | retreatment .
10mg (same dose as Part A) non-remitters from Part B)

» | COMP360 |

1mg

The participant population [TRD definition and core inclusion/exclusion criteria) remains unchanged compared to Phase 2b
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KETAMINE AND ESKETAMINE

NMDA
{aniaganlsl]
atamlnﬂ —) AMFAW

; ' Dendritic spines
mTORC1|~A bt

indirect activator)
\ .*"1: i Neuroplasticity
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KETAMINE: MECHANISM OF ACTION

Glycine

¥ Rapastinel, glycine-
like allosteric site

Channel blockers:
Ketamine
&Esketamine

LCLOLLLELEE

()

CebLLLLLeLe
cell@nembraneg

Glutamate: major excitatory

neurotransmitter in human CNS

Glutamate receptor types:
ionotropic (NMDA, AMPA, Kainite)
metabotropic (mGluR, Groups 1-3)
NMDA receptor activation requires
binding of:
Glutamate to GluN2 receptor

Glycine to GluN1 subunit

NMDA receptors are the target for
ketamine and esketamine.

Ketamine and Esketamine are
antagonists at NMDA receptors
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INTRANASAL ESKETAMINE: WHY?

Single dose IV
ketamine reduced
depression and Sl in
MDD over 24 hours

7 (Berman, 2000).

)
oc
@]
P
<
=
(1]
=

Replication in

several studies

l"_?—l—l'""“_

0 60 180 240 24 48 72

min | m;m min  hrs hrs hrs (Zarate, 2006).

///////////// : Time
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KETAMINE META-ANALYSIS: MCGIRR ET AL, 2015

Table 1. Characteristics af included studies

Study

Design

Diagnosis

Sample size

Instrument

Depression

score

Placebo
comparator

Ketamine dose

Follow-up
period

Age
(mean+s.D.)

Sex

Berman ef al. (2000)
Zarate et al. (2006)

Diazgranados et al.

(2010)

Zarate et al. (2012)

Sos ef al. (2013)

Cross-over RCT
Double-blind
Cross-over RCT
Double-blind
Cross-over RCT
Double-blind
Cross-over RCT
Double-blind
Cross-over RCT

Double-blind

MDD(8)+BD(1)
MDD

BD

BD

MDD

HAMD-25

HAMD-21

MADRS

MADRS

MADRS

29.61+2.21

24.90+1.57

32.60+1.09

34.00+1.99

23.06+0.93

Saline

Saline

Saline

Saline

Saline

0.5mg/kg

40 min infusion

0.5mg/kg

40 min infusion

0.5mg/kg

40 min infusion

0.5mg/kg

40 min infusion
0.54 mg/kg;

0.27 mg/kg bolus

and 0.27 mg/kg
20 min infusion

3 days
7 days
14 days
14 days

7 days

37+10

45.86+11.80

47.90+13.10

53.90+3.27

43.72+2.26

5F/4M

12F/6M

12F/6M

8F/7M

15F/15M

Murrough ef al. (2013) RCT
Double-blind

32.07+0.69 Midazolam 4544+1.47 37F/36M

0.5 mg/kg

40 min infusion

7 days (with
additional
4 weeks in
responders)

Lapidus ef al. (2014) IDS-C42.7+85 Saline 48.0+12.8

Cross-over RCT 10F/10M

Double-blind

50 mg intranasal 7 days

RCT, Randomized controlled trial; MDD, major depressive disorder; BD, bipolar disorder; HAMD, Hamilton Depression Rating Scale; MADRS, Montgomery-Asberg Depression
Rating Scale; IDS-C, Inventory of Depressive Symptoms - Clinician rated; F, Female; M, Male.




KETAMINE META-ANALYSIS: MCGIRR ET AL, 2015

(a) Remission

Group by 8 tudy name Stafistics for each study Remission / Total Odds ratio and 95% CI
Tme point

Ocdds Lower Upper
ratio  limit limit pValue Ketamine Placebo

1 day Zarale et al, 2006 1507 077 29644 0074 5/18 0/18
1 day Diamgranados el al, 2010 1507 077 29644 0.074 /18 0r18
1 day Zarate ot al 2012 1213 059 24849 0105 4/15 0715
1 day Murrough et al, 2013 575 120 2749 0028 16/48 2125
1 day Sos et al, 2013 322 032 3289 0324 3/30 1/30
1 day a7 250 1995 0.000

Jdays Zarate ef al, 2006 4.86 049 4857 0179 4/18 1/18
Jdays Diazgranados et al, 2010 1148 057 23099 0 4/18 0/18
3 days Zarale ol al, 2012 321 012 8520 0.486 1/15 0/15
3days Murrough et al, 2013 263 077 895 0123 16/48 4/25
Jdays Sos etal, 2013 10,38 053 20145 0123 4/30 0/30
3days 387 154 975 0.004

T days Zarate ef al, 2006 1507 077 29644 0074 b | 0/18
T days Diazgranados et al, 2010 213 018 2578 0.554 J 1/18
7 days Jarate el al, 2012 1.00 000 659845 1.000 0715
7 days Murmough et al, 2013 3.44 102 1160 0046 | 4125
T days Sos etal, 2013 1.76 038 157.14 0.182 | 0/30
i days 4,00 153 1051 0.005

Ovarall 467 266 819 0.000

0.01 0.1 100

Favours Contml Favours Ketamine




KETAMINE META-ANALYSIS: MCGIRR ET AL, 2015

(b) Response

Group by Study na me Tme point Statisfics for each study Response | Dl Odds rafio and 95% Ci

TEme point Odds Lower Upper Relaive
rafio fimit limit pValue Ketamine Placebo weight

1 day Beman el al, 2000 633 026 15286 0256 219 0r9 5.57
1 day Zarate &t al, 2006 1.15 367 137946 0005 12/18 0r18 6.42
1 day Diamgranados et al, 2010 37.00 194 T0654 0016 9/18 0/18 6.49
1 day Zarate el al, 2012 21.21 107 42080 0.045 6715 0/15 6.32
1 day Sos el al, 2013 14.50 1.72 12240 0.014 10730 1130 12.40
1day Mumough et al, 2013 429 1.50 12.25 0007 30/48 Tr25 91.14

3days Baman et al, 2000 640 0.55 74.89 0.139 4/9 1/9 7.82
Jdays Zarate el al, 2006 8.00 141 45.41 0019 arig 2/18 15.70
Jdays Diszgranados ef al, 2010 37.00 194 70654 0016 ari8 0/18 5.44
ddays Zarmale el al, 2012 574 025 13037 0273 2/15 0/15 485
Jdays Sos atal, 2013 16.79 200 14090 0009 11/30 1/30 10.46
Jdays Mumough et al 2013 483 163 1430 0.004 29748 6725 4021
Jdays Lapidus et al. 2014 386 067 2211 0.130 6 /20 2720 1552
ddays 663 333 1318 0000
T daws Zarale et al, 2006 1924 099 37301 0051 6/18 0/18 6.78
f days hamgranados el al, 2010 654 068 §2.99 0.104 a2/18 1718 1162
T days Zarale ot al, 2012 321 012 8520 0486 1115 554
7 days Sos et al, 2013 450 109 1850 0.037 10 /30 / 2983
Tdays Mumough et al, 2013 408 122 13.72 0023 21/48 / 4061
Tdays Lapidus et al. 2014 3.15 012 8216 0490 1/20 / 561
7 days 480 222 10.38 0.000
Ovaral| 8 58 43 10.06 0.000

—
1 day Lapidus et al. 2014 12,67 140 114.42 0.024 8/20 17120 1165
1day 8.81 416 1868 0000 $

0.01 0.1 10 100
Favours Control Favours Ketamine




INTRANASAL ESKETAMINE:

Stereoisomers are two molecules are that are mirror images
but not superimposable: R and S enantiomers

Racemic mixture = R and S enantiomers together

R and S enantiomers differ in pharmacokinetics and
pharmacodynamics

R, S and the racemic mixture (both enantiomers) have different

affinities/binding strength for the NMDA Receptor

S (Ki = 0,2uM) > R,S (Ki = 0,54 uM) > R (Ki = 1,2 uM)
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INTRANASAL ESKETAMINE:

MADRS Total Score

£
w
v
H
w
gl
c
m
=
[
=
o
o
=
uw
e

Mo. of Patients :

Esketamine 56 mg/Oral Antidepressant
Esketamine 84 mg/Oral Antidepressant

Oral Antidepressant/Placebo

LS mean (SE) treatment difference vs. placebo:
Esketamine 84 mg

Esketamine 56 mg

~#= Esketamine 56 mg/Oral Antidepressant - Esketamine 84 mg/Oral Antidepressant -@- Oral Anl‘idepressant,l’l"iacel;p'

-25

Baseline Day 2

115
114
113

(24hrs)

105
104
101

=22
(1.29)

-3.0
(1.29)

Day 8

114
107
111

-2.7
(1.26)

-3.0
(1.24)

Day 15

110
85
106

-3.6
(1.48)
-3.8
(1.45)




GOALS:

()

1. Analyze the current state of evidence for
clinical use of Psilocybin and MDMA in

psychiatric practice

2. Examine other interventional strategies

including Ketamine/Esketamine

3. Develop expertise in managing patients

receiving novel treatments and therapeutics
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