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Learning Objectives

* Describe glutamatergic and serotonergic pathways to neuroplasticity
in MDD

* Differentiate investigational serotonergic psychedelics from
traditional serotonergic antidepressants and novel glutamatergic
antidepressants in MDD

* Evaluate neurobiological and clinical evidence associated with
iInvestigational serotonergic psychedelics and their potential
therapeutic role in MDD

* Assess current movements towards psychedelic-assisted
psychotherapies in MDD



Psychedelics in Psychiatry
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No, there weren’t thousands of clinical trials on

1946-1970 (27y)
2922 papers

68 Clinical trials

1 RCT

1970-2026 (32
33,378 papers
1631 Clinical trials
1094 RCT’s

Penn A & Yehuda R (2023) Preventing the gaps in psychedelic research from becoming practice pitfalls: a translational research agenda, Psychedelic Med epub
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Pre-prohibition “trials’ were mostly case reports,

small studies, and basic science
The Effects of LSD-25 on
Creativity and Tolerance to Regression

Leonard S. Zegans, MD; John C. Pollard, MD; and Douglas Brown, MS, New Haven, Conn

IN RECENT years, the interest shown by
behavioral scientists in creativity has re-
flected what has for a long time been a pop-
ular preoccupation.l® Willing authors have
come forward, informing us how to acquire
it, whether we must be neurotic to use it,
and how to discover if we have that “divine

emerged an outline of characterological and
cognitive traits related to the ability to do
creative work.5.13-15

Recently there has been a growing inter-
est in the manner in which physiological and
environmental conditions interact with per-
sonality factors in facilitating or hindering

LSD and Chromosomes

A Controlled Experiment

Joe-Hin Tjio, PhD; Walter N. Pahnke, MD, PhD; and Albert A. Kurland, MD

The ch of | h were studied in 32
patients before and aﬂer they took lysergic acid diethyl-
amide (LSD) as part of double-blind, controlled research
of the effects of the drug in psychotherapy and in five
black-market LSD users who volunteered to take pure LSD
inar h setting. istical analysis led no sig-
nificant difference between the before- and after-LSD
chromosomal aberration rates. In addition, a post-LSD
study of eight normal subjects who had received LSD in
previous research experiments was also performed with
the same cytogenetic methods. The results of these ex-

Thus far, in studies in vivo, Hungerford et al"
and Abuzzahab et al (unpublished data) have at-
tempted to control this factor by analyzing WBC
chromosomes both before and after LSD had been
taken. No long-term chromosomal changes were
demonstrated in either study, but the findings did
not agree.completely in regard o transient changes
In ‘“'Jght © 1970 by The Williams, & Wilkins Co.
stu
ing

:

Vol. 150, N
Printed in U.S

LYSERGIC ACID DIETHYLAMIDE AS A VARIABLE IN THE

fire.” Attempts have been made to define creative productivity. A few of the factors
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A Controlled Comparison of Lysergic Acid Diethylamide HOSPITAL TREATMENT OF ALCOHOLISM

(LSD) and Dextroamphetamine in Alcoholics

[P e = rwm e wmn e mm e g s o

structed to refrain from eating within two
hours of reporting for the experiment. This was
requested so that the differences in absorption

A Forrow-Up Stupy

Method

BY LEO E. HOLLISTER, M.D., JACK SHELTON, M.D.,
AND GEORGE KRIEGER, M.D.

WILLIAM T. BOWEN, M.S.W., ROBERT 4. SOSKIN, PuD.
axp JOHN W. CHOTLOS, Pu.D>?

Subjects.—Thirty-one subjects, all males, 21
years of age or older were selected from a. pool
of 50 such volunteers. They did not know prior
to volunteering for this experiment that psy-
choactive drugs were to be used. All were paid
for their participation. The amount paid to the
subiects was not in any way related to their
performance of whether or not they received
the active drug. A candidate was rejected if he
displayed any obvious psychological or physical
contraindications to his participation. Fourteen
subjects were rejected at this state. The re-
maining subjects were seen by a clinical psy-
cholog-ist and given a batterv of projective tests,

of the drug could be minimized.

Two subjects were tested at each session.
Upon arrival each subject was introduced to his
tester and the first battery of tests was given.
Certain physiological measures were also taken
at this time (blood pressure and pulse rate).
Upon completlon of the ﬁrst half of the test,

to elapse before he would be retested Tmmedi-

Arch Gen Psychiat—Vol 16, June 1967

cventy-two alcoholic patients were admitted

) a conlrolled comparison of LSD and
extr ine as tr s. In the
ntext ol little associated psychotherapeutic
itervention, LSD produced slightly better
*sults early, but after six months the results
ere alike for both treatment groups. Con-
olled studies of such treatments are not
nly possible but datory, the authors
nclude, if one is not to be misled into
scribing special therapeutic attributes to a
ecific treatment.

tients(5). Single doses of 200 ug. of LS
were given to 68 chronic alcoholics, 26
whom attained sobriety during an avera
follow-up period of 38 weeks. Personal:
factors were explored during the drug-i
duced state(4). Doses of 400 to 1500 .
were used along with psychotherapy |
61 alcoholics followed for three to 18 mont!
Thirty were much improved, while |
showed some degree of improvement(3).
An attempt to replicate the work of th
Saskatchewan group, which has report

The use of lysergic acid diethylamide (LSD) in the treatment of alco-
holism has led to many claims as to the drug’s eflicacy, but without a
controlled study of both in-hospital application and posthospital adjust-
ment of patients. The present paper is concerned with the use of LSD in
placebo and maximum dosages as a concomitant of a TTuman Relations
Training Laboratory treatment program. Patients receiving LSD were
also compared with patients completing the Laboratory program but not
receiving LSD. Findings were such as to indicate that the long term gains
through use of LSD are negligible. A sucecessful post-treatment adjustment
seems more closely associated with pretreatment, employment level, mari-
tal status, and whether or not the patient completes the ireatment nro

Zegans LS, Pollard JC, Brown D. Arch Gen Psychiatry. 1967;16(6):740-749; Tjio J, Pahnke WN, Kurland AA. JAMA. 1969;210(5):849-856; BOWEN, WILLIAMT. et al., 150(2):p 111-118, February 1970.
Hollister, L. E., Shelton, J., & Krieger, G. (1969). The American journal of psychiatry, 125(10), 1352-1357.
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What’s in a Name?

DSM-I: 1952
DSM-II: 1968
DSM-III: 1980
DSM-III-R: 1987
DSM-IV: 1994
DSM-IV-TR: 2000
DSM-5: 2013
DSM-5-TR: 2022

Publication Count

FIGURE 1 | Web of science psychedelic publication count by year.

Petranker R, Anderson T and Farb N (2020) Front. Psychol. 11:1681. Nichols D. E. (2016). Psychedelics. Pharmacological reviews, 68(2), 264-355.
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Why Psychedelics in Psychiatry?

Because what we have isn’t working so great
Lessons from STAR*D

Treatment steps in the STAR*D Remission ratet at Number remaining in depression L
Trial of 3,671 Patients with MDD* each step using beginning with 100 hypothetical patients 90
QIDS-SR,,
80
: 36.8% 67.0
¢ start withan SSRI th 3 70 ’
1 : art with an monotherapy N=Rem 62.0
;\; 60 56.0 |
= Switch within same class or to a different 30.6% E/ 50 ]
2 2 class, or augment with a different class, _ y o 393 409 413
%  or switch to/augment with CBT*' N=1,439 = , S 40 37.0 | o 347 350
~ 333 JH Ok
) 30.2 ’ ‘ [
o Switch to another class, or augment 13.7% 30 | | 2558, |
g with other agents, or switch to another . ‘ ‘ ‘
3 z antidepressant class (from CBT at step 2) N=390 s R Ngml_:)er 20 | |
6 achieving ‘ ‘
= o remission at 10 |
4 z Switch to an MAOI or antidepressant combination, 13.0% each step ‘
E or proceed to step 3 for those from CBT track® N=123 0
e STAR*D Theoretical Rate HRSD + QIDS-SR RIAT Reanalysis

mStepl mStep2 mStep3 = Step4

STAR*D originally concluded that 67% of people went into But mlght be closer to
remission after 4 drug treatments . . .
only 35% who went into remission

STAR*D = Sequenced Treatment Alternatives to Relieve Depression.
Dunner DL. Primary Psychiatry. 2007;14(3). Rush AJ, et al. Am J Psychiatry. 2006;163(11):1905-1917. H Edmund Pigott et al. BMJ Open 2023;13:e063095
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5 Million People in the United States Might Benefit

from Psilocybin for Depression
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Figure 1. Patients being treated for MDD who are eligible for PSIL-AT. Multi-
variate sensitivity analyses, 20,0000 iterations.

PSIL-AT = psilocybin-assisted therapy; MDD = major depressive disorder.
Rab SF, et al. Psychedelics. 2024;1(2):26-30.
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Choosing a Psychedelic vs

a Conventional Psychiatric Treatment

* Those who do not want daily side

. . * Those who do not want
effects from taking a medication

psychedelic effects

« Not bothered by psychedelic S g =

* Those who cannot make the
time for a procedure

CONVENTIONAL

effects

* Those who get greater durability

o * Those who are less interested in
and like infrequent treatment

their own psychological

«  Those who find benefit in experience

sychedelic-insight ,
Sy 8 * First preference of payors
* Those who have insurance

coverage for an expensive
treatment

* Not bothered by side effects

* Clinics that don’t have the

.. ) infrastructure to support
e Clinics that can build the PP

infrastructure to support



Key Learning Points

* Psychedelics have a complex history and became a part of medicine
in 1938 with the discovery of LSD

* Psychedelic research has steadily grown in the last 30 years, leading
to multiple FDA-registry trials

* Psychedelics represent a novel approach to treating mood and other
psychiatric disorders that have not been adequately addressed with
extant treatments



Exploration of Glutamatergic
Neuroplastogens in MDD

Chuck Raison



Glutamate vs Monoamine Neurobiology

The glutamate model
emphasizes rapid

Feature Monoamines Glutamate ] .

synaptic modulation
Abundance ~10% of synapses ~60% of synapses and neuroplasticity,

potentially enabling
Signal speed Slow, modulatory Fast, direct faster symptom relief.
Receptor diversity Moderate (7-14 High (>30 subtypes) . . . ] ]

susieEs) Clinical implications |
. * Faster onset potential

Synaptic plasticity Days to weeks Minutes to hours « Different mechanism
Clinical effect onset 2 to 6 weeks Hours to days * More precise

targeting options

Greengard P. Science. 2001;294(5544):1024-1030. Hansen KB, et al. Pharmacol Rev. 2021;73(4):298-487. Niciu MJ, et al. J Neural Transm
(Vienna). 2014;121(8):907-924. Ren L. Prog Neuropsychopharmacol Biol Psychiatry. 2024;129:110910.



Glutamate Receptor Types

Glutamate

Inotropic lonotropic = fast vs Metabotropic = slow Metabotropic
receptors receptors

NMDA Kainate
AMPA

AD = antidepressant.
FreudenbergF, et al. Pharmacol Res. 2025;220:107918. Niciu MJ, et al. J Neural Transm (Vienna). 2014;121(8):907-924. Xia CY, et al.
Pharmacol Ther. 2021:226:107875.

Group | feL

(mMGLUR1.

Group Il ImGLR4, mGluR6-
(MGluR2, mGluR3)




Glutamatergic Dysfunction in Depression

Human Neuroimaging

* Increased glutamate in the anterior cingulate cortex (MRS "
studies) — . = /,._

e Decreased prefrontal Glx ratio in TRD feov AT v A |

¢ Normalization of glutamate levels with successful treatment | /4 N\ & :-; ‘/ V »*/ K{ ?)f/

e Ketamine normalizes glutamate connectivity patterns T

Post-Mortem Studies

* Decreased NMDA receptor subunit expression
¢ Altered AMPA:NMDA receptor ratio

¢ Decreased glutamate transporter density in PFC Figure 1. After vs before changes of glucose metabolism in response to low-dose ketamine in

 Decreased glial cell density in mood regions treatment-resistar}t de.prefssiv.es (FWE-corrected, p < 0.001). Patients showe':-d decreased
glucose metabolism in limbic structures, such as amygdala (AMG) and hippocampus
(shown in blue color), and increased function in prefrontal cortex (PFC) (shown in red
color) after ketamine treatment. The placebo group lacked the PFC activation. The findings of

¢ Stress-induced glutamate surge in PFC and hippocampus prefronto-amygdala changes in response to ketamine provided supports that low-dose
. . . . . ketamine could reverse glutamatergic dysfunction of the mood circuit.
e Ketamine rapidly reverses stress-induced synaptic deficits

* NMDA-NR2B knockout shows antidepressant phenotype

/e“ )@

MRS = magnetic resonance spectroscopy.
Halaris A, Cook J. Adv Exp Med Biol. 2023;1411:487-512. Kim YK, Na KS. Prog Neuropsychopharmacol Biol Psychiatry. 2016;70:117-126. Niciu
MIJ et al. Jf Neural Transm (Vienna). 2014:121(8):907-24. Li CT. et al. Psvchiatrv. 2019:9:767.
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Role of Astrocytes in Glutamate/GABA Balance

¢ Gluta mate'GABA CyC le y [Mgilnteé}aance of] [N Providing ] Elutamatelr_gig ”E”.ronl
. . ood/Brain eurotransmitter re-synaptic fermina
* Uptake of synaptic glutamate, conversion | Homeostasis precifsors ) GABAergic newron @
to glutamine, transfer to neurons for GABA e S
synthesis z R
* Excitotoxicity prevention - _—— \
- Removal of excess glutamate to prevent A o\ . \\
neuronal damage via EAAT1/2 transporters | ( \
i, & ® VGLUT: *\Q -
» Synaptic modulation , '5?2?4 " .

* Release of gliotransmitters (D-serine, ATP) [ Astrocyte (°F T *

that regulate synaptic strength = .
MNa+, K+, ROS, mGIuR
[ J
Energy Support . Iﬁ?fv'irlat::?egulgticip TP
P ell/cell communication

* Glycogen storage and lactate provision to SiceaerrieiaBollem, [ regulation ] T

neurons during high activity Glistinnsmission ) \G/A2RYETRERIERONES
Created with BioRender.com

ATP = adenosine triphosphate.
Li S, et al. Prog Neuropsychopharmacol Biol Psychiatry. 2025;141:111475. Musazzi L, et al. Biol Psychiatry. 2013;73(12):1180-1188. McGrath

T et al. Nutrients. 2022:14(5):917. BansalVY. et al. IntJ Mol Sci. 2024:25(12):6357.



NMDA-Receptor Antagonists May Promote
Neuroplasticity in MDD

Presynaptic neuron

) = N\MDA Antagonist

GABA
Receptor

Glial cell

NMDA-R antagonism of the presynaptic autoreceptor on
GABA interneurons reduces inhibition on the glutamate
Presynaptic neuron, causing increased glutamate release.

cne NMDA-R

GTlu0<-@-0

Synaptic NMDA-R antagonism disinhibits pathways favorin
Cly® < CyTl =0 ¢ ® o 0 ynap g P y g

neuroplasticity, and the glutamate surge from presynaptic

disinhibition saturates NMDA-Rs, effectively directing more
glutamate to AMPA-Rs, strongly promoting neuroplasticity.

Extrasynaptic
NMDA-R

Extrasynaptic NMDA-R antagonism suppresses the tonic
inhibition of MTOR caused by low levels of ambient
glutamate, releasing the final check on neuroplasticity.

BDNF
release

ERK

Postsynaptic neuron

NMDA = N-methyl-D-aspartate; AMPA = a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid; BDNF= Brain-Derived Neurotrophic Factor; eEF2 = eukaryotic elongation factor 2;
ERK = extracellular signal-regulated kinase; AKT = Protein kinase B; mTOR = mechanistic Target of Rapamycin; TrkB = Tropomyosin receptor kinase B.
Kadriu B, et al. Int. J. Pharm. 2019;22(2) 119-135. Murrough J, et al. Nat Rev Drug Discovery. 2017;16:472. Niciu, MJ). Pharmacology Biochemistry and Behavior. 2012;100(4): 656-664.



The Contributory Role of Sigma-1 Receptors
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FIGURE 1 | Schema of intracellular signaling pathways involved in the antidepressant-like effects of sigma-1 receptors. (A) Sigma-1 receptors are activated and

translocated to the plasma membrane to interact with the NMDAR of pyramidal cells, which would resuilt in a rapid intracellular activation of CaMKIl that would eventually
activate ([phosphorylate) intermediates in the ERK1/2 and mTOR pathways, thus inducing a rapid synthesis of PSD35, BDNF etc; (B) Sigma-1 receptors are activated

and then disassociate from Bip thus stabilizing IP3R, maintaining the Ca®* flow from the ER to mitochondria and ATP production; (C) Sigma-1 receptor activates

and thus binds and modulates the ER stress response via ER stress sensors IRE1 and facilitates BDNF expression via the IRE1-XBP1 signaling pathway. (D) Sigma-1

receptors may also modulate 5HT1A function through sigma-1 receptor-5HT1A interaction.

Chaperones NMDA receptors: activated sigma-1 moves to the
synaptic membrane and binds NMDA receptor subunits directly,
making them more responsive to glutamate — amplifying, not
initiating, the signal.

Feeds a plasticity cascade: boosted NMDA activity triggers
CaMKIl, then ERK1/2, then mTOR, turning glutamate pulse into
new BDNF and synaptic proteins (PSD95, GluA1).

Keeps the energy supply running: sigma-1 also stabilizes IP3
receptors at the ER-mitochondria junction, maintaining calcium
transfer that fuels the ATP production needed to build new
synapses.

Pharmacologically relevant: agonists like dextromethorphan or
ketamine enhance NMDA-driven plasticity, while antagonists like
BD1063 block it.

Protective when glutamate is excessive: under excitotoxic
conditions (too much glutamate, calcium overload, ER stress),
dials signaling back down, keeping glutamate transmissionin a
healthy range.

Ren P et al. Front. Pharmacol 2022; https://doi.org/10.3389/fphar.2022.925879




———
Esketamine Augmentation of Standard

Antidepressants for Treatment Resistant Depression

0 s Esketamine Plus Antidepressant Plus
. —a&— Esketamine plus antidepre ssant Characteristic LS Mean Dif'fer.'ence (95% CI) Antidepressant (N) Placebo (N)
o . . -®- - Antidepressant plus placebo g"e’a“ '—’—'E —L 100
't ex
9 Male ——— 33 a1
3 -5 Female —— : 68 59
nﬂ: Age group :
< 18—44 years —— 47 35
% 45-64 years — : 54 65
= Region !
ﬁ -10 Europe I—o—:-i 61 62
-E-I MNorth America I—o—i 40 38
o Baseline MADRS total score f
E <Median —— 61 49
%) _15 >Median |—o—=-| 40 5
E Number of previous treatment failures .
g <3 —e— 69 66
o >3 —_— ' 32 34
E Sheehan Disability Scale rating :
§' -20 Moderate (12-19) —— 14 14
- Marked (20-26) |—o—:—| 52 43
P Extreme (27-30) — : 31 37
- Class of antidepressant study medication 1
. SNRI |—-—-i 70 69
25 Base- Day 2 Day 8 Day 15 Day 22 Day 28 >3RI i 3 3
line (24 hI"S] -30 -20 -10 0 10 20 30
«— Favors esketamine Favors antidepressant _y,
Esketamine plus antidepressant (N) e T 5
114 109 109 107 103 101
Antidepressant plus placebo (N)
109 102 105 102 104 100

PopovaV et al. Am J Psychiatry 2019;176(6):428-438.



Esketamine Treatment & Relapse Prevention

Patients who responded to treatment Patients who reached remission
700/ ‘ were less likely to relapse 51 O/ ‘ were less likely to relapse
. HR=0.30 (95% ClI: 0.16-0.55), P=.003 0. HR=0.49 (95% ClI: 0.29-0.84), P=.001
() ()]
380 gsoﬂ
E Adjunctive esketamine nasal spray E
()] Feb—r - t Q Adjunctive esketamine nasal spray
: 60 - : 60 ——t . .
= =
o) " o
:'-C:4o- H_‘U"'LW ﬁ 40-
; +—H—— ;
N 20 N 201
D0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 ’ o 8 16 24 32 4 48 6 64 72 80 88
Weeks Weeks

HR = hazard ratio.
Daly E, et al. JAMA Psychiatry. 2019;76(9):893-903.



Esketamine Monotherapy for TRD: Phase 4 Trial

2 - *P<0.001
9 Esketamine Placebo
= 56mg 84mg N=250
- [a) _5_
S <Zt ”'I ________ I (N=105) (N=121)
g | = ) Nausea 23%  26% 8%
| 10 . Dissociation 22%  26% 3%
= e e
E £ % Dizziness 21%  22% 7%
g| §-15- Headache 18%  20% 9%
=
El g Feeling drunk 8% 7% 1%
? §.704 [Effectsize at day 28 ~ = Placebo Anxiety 5% 8% 1%
£ 8‘613 ;OF gg mg =B Esketamine 56 mg Fatigue 8% 6% 4%
& 9 ) or mg —*— Esketamine 84 mg i+ 0 0 0
251l — . . | | Vomiting 5% 8% <1%
Baseline Day 2 Day 8 Day 15 Day 22 Day 28 Insomnia 6% 4% 4%
Somnolence 6% 3% 1.6%
D/CduetoAEs 1% 4% 1%

D/C = discontinuation.
Janik A, Qiu X, Lane R, et al. JAMA Psychiatry. 2025;82(9):877-887.



These Neuroplastogens Are Not Psychedelics or
Psychoplastogens: Or Are They (at Least a Little Bit)?

EFA 3D Factor Plot Centroids by dose level
Psilocybin — Psilocybin
Ketamine — Ketamine
MDMA —— MDMA

Ostrand AE et al. Journal of Psychopharmacology 2026;0(0). doi:10.1177/02698811261464986

Over 200 participants rated
Delphi-generated subjective
rating scale items based on
their personal experiences with
all 3 drugs. Factor analyses
revealed three or four
sufficiently independent
dimensions of subjective
experience (variable label,
Effects). Amachine-learning
classifier successfully
predicted Drug from Effects,
validating the hypothesis that
psilocybin, ketamine and MDMA
have categorically distinct
subjective effect profiles,
differentiable by (1) visions and
psychological insight
(psilocybin), (2) dissociation
(ketamine) and (3) pro-social
and loving feelings (MDMA).




Is Ketamine a Simple Neuroplastogen or Does It
Have Untapped Psychedelic-Like Properties?

Total AWE-S 40 min | Total CADSS 40 min
A . 100 + . . . . -. pi .¢$ .
- 2 = LS T I . ® ‘s o
* o & L % o« & <
AWE scale 160 :- EE - — ,'I:q.'l""-L RS E
scores at 40 S e so L., LA . |E
min (end of ':" s e il e = ot 2 . . E
infusion) £ :..‘: ) . - .® .
g ] 5 0
;mo o ;;;% 100 4
a*b (mediation path) f—; ?: 5
e H = 50 =
= &
g c
Treatment {Depression , : . g 2
= 5 = E
Ketamine vs. > 24 hours 2 [ % 200 r —
Saline Bodavs P ’éﬁ
c (direct path) Placebo ‘ Kelamine ;:3
¢ (indirect path) B fetamine Group ; 2 . |€
80 & % -
A 25
7]
One hundred sixteen participants with depression, 77 of é 0
whom received a ketamine infusion (0.5 mg/kg over 40 80 = 100 -
minutes) and 39 patients who received saline placebo, E
completed a validated measure of awe (the Awe Experience g < = &Z
Scale [AWE-S]) at 40 minutes post infusion. the psychological g1 o o B
. . . 3] S
experience of awe was strongly reported by participants 5 L
. . . . . . . = e. 0
during ketamine infusion, but not saline infusion, and there P i
. ope . . 20
were significant associations between total AWE-S scores ) >~
and Montgomery-Asberg Depression Rating Scale score > ;5 50 * g
improvement (% change) in the ketamine arm at all 5 time N b A 8
po i n ts M Placebo Ketamine T
Ketamine Group 0 ! A .
50 100 180 o 20 40 60 B0
Total Score

Jaepfelbacher) et al. Biol Psychiatry Glob Open Sci; 6;4(4):100316. doi: 10.1016/j.bpsgos



———
Neuroplastogen? Acute Psychological and Perceptual

Effects of Dextromethorphan-Bupropion Unknown

10 o

: =
7 ] > %
B .
i : : g g
. L : ; ; not known; theoretically
; . . . _
50 60 70

400 o " 5 because bupropion shunts

DXM Dose (mg) DXM away from a primary
metabolite believed to be the
primary psychedelic element.

 DXM-BUP delivers 45 mg of
DXM, but the addition of
bupropionincreases the
exposure levels many times,
likely far into the range at
which DXM induces
psychedelic effects.

(5]

* No such effects have been
reported for DXM-BUP, reason

Relative Intensity (0-10)
Ordinal Value

]

b

R N RN

T

| Hallucinations Mysticism ™ Positive Experience [ Negative Experience Nausea/Vomiting B Cardiac Effects

Willow E et al. CNS Drugs 2026;40(8):1089-1099. doi: 10.1007/s40263-026-01305-9
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/2154300rig1s000Correctedlbl.pdf



Key Learning Points Q

* NMDA receptor antagonism on GABAergic interneurons reduces
inhibitory control of glutamatergic neurons, increasing glutamate
release and activating downstream neuroplasticity pathways

e Sigma-1 receptor modulation may provide an additional route to synaptic
restoration

* FDA-approved glutamatergic treatments offer clinically relevant
antidepressant effects through distinct, potentially neuroplastic
mechanisms

* Including esketamine for TRD and depressive symptoms associated with
acute suicidal ideation or behavior, and DXM-BUP for MDD



Exploration of Serotonergic

Neuroplastogens
(Psychedelics) in MDD

Chuck Raison



Preclinical Evidence that Psychedelics Are
Neuroplastogens: Neuroplasticity as Mechanism?

7 | /A

Different receptor binding &

Ketamine
’\o
Sarotonergic 2
psychedelics downstream cellular expression GAB?A P
receptor
5-HT,, A /
receptor NMDAR

(2RER)-HNK ——

Downstream ST
GPCR pathways Hyperpolarization

*)
T |Ca*| depolarization

GABAergic interneuron

AMPA receptor

T AMPAR ¢ 4 GluA1
throughput PSD95

l T Increase

TBDNF release MTORC1 plasticity

BDNF

Spine growth, neurite growth,

trkB activation synaptogenesis

N
“| Induction of neuroplasticity \’ O

Olson DE. Biochemistry 2022;61(3):127-136; Ly C et al. Cell Reports 2018; 23, 3170-3182



Psychedelic Compounds Farthest Along the FDA Path

S 4

for Treatment of MDD or TRD: Part 1 -(@-

COMP360
(synthetic
psilocybin)

Psilocybin
(synthetic
psilocybin)

HLPOO3 (formerly
CYB003; deuterated
psilocin)

Bretisilocin
(formerly
GM-2505)

5-HT2A agonist
(+ 5-HT1A, 5-HT2C)

5-HT2A agonist
(+ 5-HT1A, 5-HT2C)

5-HT2A agonist;
deuterated to reduce
PK/PD variability

5-HT2A agonist + 5-HT
(serotonin) releaser —
dual mechanism

~4-6 hrs

~4-6 hrs

~4-6 hrs
(estimated)

Short-acting by
design; retains
extended benefit
(exact duration TBD)

Compass Pathways

Usona Institute
(nonprofit)

Helus Pharma
(formerly Cybin)

AbbVie (acquired

from Gilgamesh
Pharmaceuticals,

Aug 2025, up to $1.2B)

Phase 3 (TRD). COMP005
positive Feb 2026; NDA
planned Q4 2026

Phase 3 (uAspire, MDD).
Enrollment complete Nov
2025; topline pending

Phase 3 (PARADIGM
program, adjunctive MDD).
Topline Q4 2026. BTD held

Phase 2 (MDD). Positive
Phase 2a: -21.6-pt MADRS at
Day 14 (10mg) vs —-12.1-pt
(1Tmg comparator), p=0.003.
FDA Fast Track (distinct

from BTD)



-
Psychedelic Compounds Farthest Along the FDA Path

for Treatment of MDD or TRD: Part 2 (@ -
Compound | PoProfle | Duation |Company

BPL-003 (intranasal

Preferential 5-HT1A

Phase 2b positive (TRD).

5-MeO-DMT/ i - — i
. ag"f"sm over 5-HT2A ~1-1.5 hrs atql I?eckley Hit endpoints July 2025; 8mg
mebufotenin distinct from (ELi Lilly) .
: . dose advancing to Phase 3
benzoate) pSIlocybIn/LSD
GHO001 (inhaled Same active molecule ~30-60 min; Phase 2b positive (TRD).
5-MeO-DMT/ as BPL-003; inhaled for in-clinic visit GH Research -15.5-pt placebo-adjusted
mebufotenin) ultra-rapid onset ~1-3 hrs MADRS at day 8 (Jan 2026)
Luvesilocin Shorter than Phase 2 positive, FDA BTD

5-HT2A agonist;

(formerly ensineered for a short psilocybin by Reunion (Feb 2026) — for postpartum
RE104; prodrug of acﬁte exberience design (exact Neuroscience depression specifically, not
4-OH-DiPT) 2 duration TBD) general MDD/TRD
DT120 Definium Phase 3 positive (MDD).
(formerly 5-HT2A agonist + ~8-12 hrs Therapeutics Emerge trial hit primary
MM120: meaningful 5-HT1A/ (longest of (form:rl endpoint June 2026. Received FDA
. ’ dopaminergic affinity the class) MindMeZl) Breakthrough Therapy designation
lysergide/LSD) for MDD in Sept. 2026.



———
Single 25 mg Dose of Psilocybin for

Major Depressive Disorder

Montgomery Asberg Depression Rating Scale (MADRS) score Psilocybin

0 Outcome/Study Visit ““ 95% Cl
Depressive Symptom Response
< =] Post-Dose Day 8 51 27(53) | 385671 @ 50  5(10) 33,218
(9]
2 Post-Dose Day 15 50 25(50) | 355,645 @ 45 8(18) | 80,321
& -10- Post-Dose Day 29 49  26(53) @ 383,675 44 | 7(16) 66,30
g Post-Dose Day 43 50 29(58) | 432,718 = 44 | 9(20) | 98,353
% -15 Depressive Symptom Remission
= Psilocybin
_g Post-Dose Day 8 B 51 18 (35) 22.4,49.9 50 4(8) 2.2,19.2
§ -20 - Post-Dose Day 15 50 20(40) | 26.4,54.8 45 6(13) | 5.1,26.8
Post-Dose Day 29 49 18 37) 234,517 44 5(11)  3.8,24.6
25 | | | | Post-Dose Day 43 50 22(44) | 300,587 @ 44 5(1)  3.8,24.6
Baseline 2 8 15 29 43
No. of participants Follow-up, d
Psilocybin 51 51 51 50 49 50
Niacin 53 52 50 45 44 44

Raison CL et al. JAMA 2023;330(9):843-853.



COMP360: Single and Double 25 mg Dose Psilocybin
for Treatment-Resistant Depression

Least square mean (+ 95% Cls) change from

Baseline

2 -
o
PLACEBO
-2
A36
1 mg PSILOCYBIN _
_4 o eEmEEEEEEETEE TR S S SRR
-6 - 25 mg PSILOCYBIN A38
-8 -
25 mg PSILOCYBIN
-10 1 2™ dose
in 006 trial
2 -
14 I I T T T T
Basaline Day Week Week Dray Week Wieak
[Day -1) 2 1 3 24 4 &
—e— COMP360 25 mg (COMP 006) (N=296) .8 COMP360 1 mg (COMP 006) (N=143)
~—o—COMP360 25 mg (COMP 005) (N=171) <@ Placebo (COMP 005) (N=87)

*Cross-trial comparisons should be interpreted with caution. Differences between these trials, including but not limited to study designs, protocols, timing of assessments,
number or timing of doses and participant populations can meaningfully influence outcomes and limit the validity of any compaison.

Psychedelic Alpha. February 17, 2026. Accessed April 28, 2026.
https://psychedelicalpha.com/news/compass-provides-fuller-phase-3-picture-madrs-curves-on-webcast/.



Complex Phase 2 Program for Deuterated

Psilocybin Analog

2 5

H

c

3 0
w
- E Placebo
S o -g-
a ¢ ° (n=9)
E 9
‘[‘:" _8 -10=
=
& £ -15- ]
5 g) -14.1 MADRS reduction e %YBOOS
> mg
0 5 _90= vs placebo (n=15)
2 5
s 2
v % 1 1 | 1

= D1 D10 D17 D21

Days after dosing

Remission (%)

100 =

80

60 -

40 =

20

Remission: MADRS scores <10

Day 21
79%

B Day 42

50%

20% 22%

12 mg 16 mg

https://www.businesswire.com/news/home/20231130470838/en/Cybin-Reports-Positive-Topline-Data-from-Phase-2-Study-of-CYB003-in-
Major-Depressive-Disorder-with-79-of-Patients-in-Remission-after-Two-12mg-Doses




Hot Off The Press: Additional Long-Term Open-
Label Data on Psilocybin Durability of Effect in TRD

Notable Reduction in MADRS with Durability to 52 Weeks for 25mg Arm
after Additional Dose in Part C

2 :
[ COMP360 25mg Placebo ] 1 Additional benefit
0 : observed after another
Ty 1 Part C dose, for those in
o é o -2 : the 25mg arm, with
s § 1 average 13-point MADRS
g o 4 1 reduction from baseline at
cec ' Week 52
o 83O 6
= g o 1
T cc !
n oo 1
S sm -8 1 e ;
= S I Findings provide further
S2& 10 I evidence of notable
= : reduction in MADRS and
g’é’/ s 12 1 prolonged durability that
258 1 can be experienced with
ot § T 14 : just two or three doses
S22 | of 25mg COMP360 within
c @ 1
E c & -16 | a year
(@] 1
18 !
Day2 Wk1 Wk3 Wk6 Wk 26 Wk 30 Wk 34 Wk38  Wk42 Wk 46 Wk 52
Figure 1: 256 mg participants who continued through Part C with 80% receiving retreatment in Part C
Note: Total 258 participants allocated to arms in trial, n=171 in 25mg arm, n=87 in placebo arm. 118 participants from 25mg arm entered Part C and 113 of those met eligibility
criteria for open-label treatment of which 90 (80%) were dosed
MADRS = Montgomery-Asberg Depression Rating Scale; n = number of participants compass

Compass Pathways plc. Compass Pathways’ new 52-week topline open-label data from phase 3 COMPO005 trial demonstrates additional
benefit from another COMP360 dose in Part C extending durability out to 1 year. Published September 9, 2026. Accessed September 9, 2026.



Novel 5SHT2A Agonist (Bretisilocin) with Potential
Serotonergic-Releasing Properties for MDD

Randomized, double-blind, double-dosing, active comparator-controlled trial in 40 patients
with major depressive disorder (MDD)

MADRS CHANGES FROM BASELINE AND REMISSION RATES * Novel serotonin 5SHT2A
agonist and serotonin
- ""1""11 — A:““l‘oz releasing agent delivered
ay1,1mg ay 1,10 mg :
GM-2505 DOSING pay 15, 15 mg Day 15, 15 mg . mtravenously .
BASELINE 31.9 33.4 S . ¢ (intramuscularin
DAY 14 n=20 n=20 i | _ development) with a 60-
- CHANGE FROM BASELINE -12.1 -21.6 90-minute psychedelic
_REMIssioN 5% 7% @ *  experience administered
n= n= = . “« :
- CHANGE FROM BASELINE 211 -28.0 with Onl},/ psychosocial
T REMISSION 55% 94% support” by facilitators
DAY 74 FOLLOW-UP n=20 n=17 not required to have
- CHANGE FROM BASELINE -19.7 -25.1 thera py tra|n|ng/l|censure

Change from baseline values reported are least squares mean estimates from MMRM analysis
Remission is defined as MADRS total score <10

Marek GJ. Robust antidepressant efficacy of the novel 5-HT2A receptor agonist GM-2505 in a double-blind, randomized, controlled phase 2a
trial in patients with MDD. Presented at: American Society of Clinical Psychopharmacology Annual Meeting; May 27-30, 2025; Scottsdale,
AZ. PR Newswire. Gilgamesh Pharmaceuticals. May 27, 2025. Accessed September 2025.



Single 100 Microgram Dose of LSD (DT120) for
Major Depressive Disorder

Primary Endpoint: MADRS Change from Baseline to Week 6 Remission Rate at Week 6
- L [ ] ]
0 | 60°
\
4] ll'
8 \ 50%
o 5\
T xhk%k
g \. 40"
c \
- \
& -10 \ 30%
L2 | EE— 4ok
a \ e 20% 24%
5 .
g -15 \ _,.,// .
= L R 10% 13%
g == 3%
- 0%
_20 - -k LR - ok ) ) .
Week1 Week 2 Week 4 Week 6 Week 12 Remission | Mild or better
MADRS <12 MADRS < 20
-=- DT120 ODT Placebo ODT . 2
L] L]
e 445,<0,0001 W DT1200DT

149 MDD patients across 20 sites randomized to receive either 100 ug of the company’s orally disintegrating tablet (ODT) form
of LSD or placebo. Primary end point at 6 weeks, double-blind follow-up to week 12 with a 40-week open-label extension.

https://psychedelicalpha.com/news/breaking-definium-lands-positive-phase-3-lsd-candidate-shows-strong-antidepressant-effect/



Inhaled 5-MeO-DMT Monotherapy for
Treatment-Resistant Depression

RCT: GHOO1 vs Placebo in Patients With Treatment-Resistant Depression

POPULATION

35 Male, 46 Female

INTERVENTION
81 Patients randomized

40 Inhaled mebufotenin
(GHOO1)

GHOO1 individualized dosing
regimen (up to 3 escalating
doses: 6, 12,18 mg)

l 41 Inhaled placebo
Inhaled placebo individualized
dosing regimen

Adults with treatment-resistant

depression

Mean (SD) age, 42.8(11.2) y

SETTINGS / LOCATIONS PRIMARY OUTCOME

(-

i

Cubata WJ, Bajbouj M, Bauer M, et al. GHOO1 vs placebo in patients with treatment-resistant depression: a randomized clinical trial. JAMA Psychiatry. Published online March 25, 2026.

16 Clinics
in Europe

Change from baseline to day 8 in Montgomery-Asberg Depression Rating
Scale (MADRS) total score (range, 0-60) with GHOO1 individualized dosing
regimen vs placebo individualized dosing regimen

doi:10.1007/jamapsychiatry.2026.0096

FINDINGS

Mean change in MADRS total score from baseline to day 8 was
statistically significantly greater for GHOO1 vs placebo

Placebo (n=41)

=10

=15

GHOO1 (n=40)

=20

LS mean (SE) change from baseline

-25_
Baseline 2 h Day 2 Day 8

Least-squares mean (SE) change in MADRS score:
GHOO1group:-15.2 (1.2)

Placebo group: 0.3 (1.2)

Between-group difference: -15.5 (1.7); P<.001

© AMA



———
Intranasal 5-MeO-DMT Monotherapy for

Treatment Resistant Depression

0

~8— 0.3mg + 12mg (n=47)
—®— 8mg + 12mg (n=23)
— = 12mg + 12mg (n=37)

=100

=15

Mean (tSEM) Change from
Baseline in MADRS total score

=20 +
—®— 0.3 mg (n=74)
—8— 8 mg (n=46) -22.3
—e— =
= 12 mg (n=73)
CORE study (n=193) Open-label extension (n=107)
-30 4
Day Day Day Day Day Day Day Day
2 8 29 57 2 8 29 57

Atai Life Sciences, Beckley Psytech. Phase 2b topline results of BPL-003 in treatment-resistant depression. Published July 1, 2025;
AtaiBeckley. Phase 2b open-label extension results of BPL-003 in treatment-resistant depression. Published November 10, 2025.



Luvesilocin (4-OH-DiPT Prodrug) Monotherapy and
as Augmentation for Postpartum Depression

8 Study Design ‘ Key Findings

RECONNECT trial (NCT06342310) — multicenter, randomized, e Day 7 (primary endpoint): 23.0-point MADRS reduction (30mg) vs
double-blind, active dose-controlled, parallel-group 17.2-point (1.5mg control); difference 5.80 pts, p=0.0094

N=84 adult female patients with moderate-to-severe Day 7 response/remission: 77.1% response vs. 61.6% (30mg vs.
postpartum depression (PPD) 1.5mg); 71.4% remission vs. 41.0%

. 700 : , : i
Single subcutaneous dose: 30mg luvesilocin vs. 1.5mg DEY) 2435 700 @1 S (PRSI EmEIEE) () el lsslen

essentially unchanged from Day 7, indicating a durable rather
than fading effect

(subperceptual low-dose active control)

Primary endpoint: change from baseline in MADRS total score HAM-A (anxiety) response 65.7% (30mg) vs. 52.6% (1.5mg) at Day
at Day 7 7, maintained through Day 28

Secondary endpoints: response/remission rates, additional FDA Breakthrough Therapy Designation granted (Feb 2026); single
mood and anxiety measures, follow-up through Day 28 Phase 3 trial could support registration

PPD = postpartum depression
Clayton AH, Hoffman MC, Hendricks PS, et al. RE104: A novel serotonergic psychedelic 4-OH-DiPT prodrug for the treatment of postpartum
depression. Poster presented at: ACNP Annual Meeting; Jan 12-15, 2026. ClinicalTrials.gov NCT06342310.



———
Meta-Analysis Links Acute Psychedelic

Experience to Longer-Term Therapeutic Benefit

Study Total Correlation COR  95%-Cl Weight - Overall correlation between psychedelic experience

Bogenschutz et al. 2015 9 . ——= 089 [054;0.98 1.3% intensity (predominantly measured via mystical-experience

Calder et al. 2024 11 - 0.05 [-0.57; 0.63] 1.6% . . . ..

Carhart-Harris et al. 2018 20 — = 049 [0.06,0.77] 28% scales, alongside broader ASC dimensions) and clinical

Garcia—Romeu et al. 2020 444 = 0.12 [0.03;0.21] 7.2% : . p—

Garcia-Romeu etal, 2019 343 = 011 [0.00:0.21] 7.1% improvement: r=.33, p<.0001

Garcia—-Romeu et al. 2015 15 —*— 065 [0.21;0.87] 22% . L.

Goodwin et al. 2022 79 . —#- 061 [0450.74] 56% *  Stronger for mood disorders (r=.41) than for addictions

Griffiths et al. 2016 51 —a— 0.36 [0.09;0.58] 4.8% . . . .. .

Gukasyan et al. 2022 24 - 0.38 [-0.03;0.68]  3.2% (r=.19) — the intensity-outcome relationship is not uniform

Holze et al. 2022 37 —#— 062 [037;0.79] 4.1% S PR

Kervadec et al. 2024 160 L 0.18 [003:033] 65% across psychiatric indications, and appears most robust

Moreno et al. 2006 29 T 028 [-0.10;0.59]  3.6% specifically for depression/mood-related outcomes

Murphy et al. 2021 29 — - 0.45 [0.10;0.70] 3.6%

Nygart et al. 2022 302 = 0.16 [0.04;0.26] 7.0% . .. . .

Palhano-Fontes et al. 2019 8 : 0.22 [-0.57;0.80]  1.1% *  Strongerin protocol-based clinical settings (r=.50) than in

Romeo et al. 2023 173 —. 0.16 [0.01;0.30] 6.6% skl . _ :

Romeo et al. 2024 152 = 023 [007.038] 6.4% naturalistic/recreational use (r=.14) — supervised,

Ross et al. 2016 14 ——*—— 039 [-0.18;0.76] 2.1% structured therapeutic contexts show a substantially tighter

Schindler et al. 2021 9 — 0.42 [-0.34;0.85] 1.3% ] ) ] ]

Schindler et al. 2022 8 S 053 [-0.28;0.90] 1.1% link between experience intensity and outcome than

Spriggs et al. 2020 27 —— 0.29 [-0.10; 0.60] 3.5% .

Van Oorsouw et al. 2022 20 ———=— 046 [0.020.75] 2.8% unsupervised use

Von Rotz et al. 2023 26 — 0.38 [-0.01; 0.67] 3.4%

Ellis et al. 2024 14 T 041[-015077]  21% *  Stronger in prospective study designs (r=.43) than

Aaronson et al. 2023 14 —— 069 [0.25/0.89] 2.1% . . .

Stroud et al. 2024 233 - 0.09 [-0.04;0.22]  6.8% retrospective designs (r=.14) — addressing a common

Random effects model 2251 Py 0.33 [0.23; 0.41] 100.0% methodological critique of this literature (recall bias inflating
_'1 _(; : o 0'5 1' retrospective correlations); the relationship holds up, and is

Heterogeneity: 1% = 63%, % = 0.0336, p < 0.01 actually stronger, when measured prospectively

Test for overall effect: t;5 = 6.81 (p < 0.001)

Romeo B et al. Neurosci Biobehav Rev 2025:172:106086



Key Learning Points Q

* Most investigational serotonergic psychedelics for MDD are thought to work
primarily through 5-HT2A receptor agonism, distinguishing them from both
traditional serotonergic and novel glutamatergic antidepressants

* |Investigational formulations of psilocybin, psilocybin analogs, DMT/5-MeO-DMT,
and LSD-related compounds are being evaluated for MDD and TRD, with early
clinical studies suggesting potentially rapid and sustained antidepressant
effects

 Example: bretisilocin produced significantly greater reductions in MADRS scores at Day 14
with a 10-mg dose vs a 1-mg active comparator in a Phase 2a MDD trial

* Serotonergic psychedelics may combine neuroplastic effects with acute

psychoplastic experiences

* Although the intensity of the psychedelic experience has been associated with longer-term
clinical benefit, its causal contribution remains uncertain



Development of Psychedelic-

Assisted Psychotherapies
(PAPs) in MDD

Andrew Penn



What’s the rationale for combining therapy + psychedelic?

MEDICINE-ASSISTED THERAPY

some improvement some improvement

Leveraging synergy for better outcomes?







Current Psychiatry Residency Training Offers
L|ttle Content on Psychedelics

a. available opportunities . hours currently offered c. desired number of hours d. priority of psychedelic education
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Figure 1. (a) Psychedelic medicine education opportunities currently available. (b) Number of hours of psychedelic medicine education currently available. U P E P
(c) Number of desired hours of psychedelic medicine education. (d) Priority of psychedelic medicine education. (e) Topics of high importance in psychedelic
medicine education. (f) Concerns about or barriers to implementing psychedelic medicine education. (g) Interest in standardized content for psychedelic Uréi;l/ersizy Pspychedelic
90 q q q : P 3 o ucation Program
medicine education. (h) Preferred method(s) of delivering psychedelic medicine education in respondents’ programmes. e

Yaden ME,, et al. Int Rev Psychiatry. 2024,36(8):902-907; Geller J, et al. J Psychoactive Drugs. 2025;57(3):235-242; University Psychedelic
Education Program. Accessed January 26, 2026.



Professional Practice Guidelines Emerged

PROFESSIONAL
PRACTICE
GUIDELINES FOR
PSYCHEDELIC-
ASSISTED THERAPY

AUGUST 2023

PRESENTED BY

AMERICAN
PSYCHEDELIC
PRACTITIONERS
ASSOCIATION

BHAINFUTLRE

GUIDELINE
STATEMENT
SUMMARY

Psychedelic-assisted therapy practitioners are in
good standing with the healthcare licensure and/or
certification body of their professional discipline.

GUIDELINE 2

Psychedelic-assisted therapy practitioners have
specialized training in psychedelic-assisted therapy
appropriate to their scope of practice and strive to
ensure their knowledge of the potential physical,
psychological, and spiritual effects of psychedelics
and core principles of psychedelic-assisted therapy.

GUIDELINE 3

Psychedelic-assisted therapy practitioners are
committed to ongoing development in fundamental
therapeutic competencies, including building and
maintaining therapeutic rapport, maintaining
emotional and physical presence, treating patients
with dignity and respect, being welcoming and
compassionate, and meeting the highest levels of
ethical integrity.

GUIDELINE 4

Psychedelic-assisted therapy practitioners obtain and
document informed consent before commencing
treatment, respect the patient’s right to withdraw

consent, and approach consent as an ongoing

GUIDELINE STATEMENT SUMMARY

process to be addressed at multiple points over the
course of therapy.

GUIDELINE 5

Psychedelic-assisted therapy practiticners specifically
address the potential applications of touch in the
informed consent process. Such consent includes the
patient's right to refuse touch except in situations
where touch is required to prevent serious injury,

damage, or harm.

Psychedelic-assisted therapy practitioners ensure that
patients have been comprehensively screened in
accordance with existing evidence, guidelines, and

clinical judgment.

Psychedelic-assisted therapy practitioners aim to
build rapport and trust with patients during the
preparatory period.

GUIDELINE 8

Psychedelic-assisted therapy practitioners prepare
patients for a medication administration session by
inviting them to share their personal histories,
explaining medication administration session
logistics, reviewing the range of possible experiences
during the medication administration session,
discussing potential therapeutic approaches that may
be used, providing guidance for navigating
challenging experiences that could arise, and
answering patient questions.

GUIDELINE STATEMENT SUMMARY

Psychedelic-assisted therapy practitioners aim to
facilitate a safe and therapeutic medication
administration session conducted in a comfortable

and confidential setting.

GUIDELINE 10

Psychedelic-assisted therapy practitioners monitor
patients for adverse events both during and following
the medication administration session, and ensure
that complications are addressed.

Psychedelic-assisted therapy practitioners support
patients in understanding and making meaning of
their psychedelic medication experience and

incorporating desired changes into their lives.

Psychedelic-assisted therapy practitioners
communicate and coordinate with other relevant
providers to ensure continuity of care

11 S12-

American Psychedelic Practitioners Association; BrainFutures. Professional Practice Guidelines for Psychedelic-Assisted Therapy. 1st ed.
Published August 2023. Accessed August 10, 2026.



Many programs popped up to train clinicians in

both psychedelics (and ketamine)
California Institute
of Integral Studies

: Ketamine
) \ Research
:4) Institute

" Advancing ketamine therapy through
clinical care, education, and research

MULTIDISCIPLINARY ASSOCIATION FOR PSYCHEDELIC STUDIES

\ POLARIS INSIGHT CENTER
£ ketamine ©

’vd training center

UC Berkeley
NITALR INTEGRATIVE Center for the
IPI PSYCHIATRY gmenceof_
INSTITUTE sychedelics

Oregon Health Authority. Oregon Psilocybin Services: training programs with approved curriculum. Accessed August 11, 2026.
https://www.oregon.gov/oha/ph/preventionwellness/pages/psilocybin-training-programs-approved-curriculum.aspx



https://www.oregon.gov/oha/ph/preventionwellness/pages/psilocybin-training-programs-approved-curriculum.aspx?utm_source=chatgpt.com
https://www.oregon.gov/oha/ph/preventionwellness/pages/psilocybin-training-programs-approved-curriculum.aspx?utm_source=chatgpt.com
https://www.oregon.gov/oha/ph/preventionwellness/pages/psilocybin-training-programs-approved-curriculum.aspx?utm_source=chatgpt.com
https://www.oregon.gov/oha/ph/preventionwellness/pages/psilocybin-training-programs-approved-curriculum.aspx?utm_source=chatgpt.com
https://www.oregon.gov/oha/ph/preventionwellness/pages/psilocybin-training-programs-approved-curriculum.aspx?utm_source=chatgpt.com
https://www.oregon.gov/oha/ph/preventionwellness/pages/psilocybin-training-programs-approved-curriculum.aspx?utm_source=chatgpt.com
https://www.oregon.gov/oha/ph/preventionwellness/pages/psilocybin-training-programs-approved-curriculum.aspx?utm_source=chatgpt.com
https://www.oregon.gov/oha/ph/preventionwellness/pages/psilocybin-training-programs-approved-curriculum.aspx?utm_source=chatgpt.com
https://www.oregon.gov/oha/ph/preventionwellness/pages/psilocybin-training-programs-approved-curriculum.aspx?utm_source=chatgpt.com

Psychedelic Training Programs Vary Considerably

Table 1. State guidelines for psychedelic facilitation training in Oregon and Colorado.

Oregon Hours | Colorado Hours
Historical, Traditional, and Contemporary Practices and Applications | 12 128-150 hours for state
Cultural Equity in Relation to Psilocybin Services 12 Indigenous Social, and Cultural Considerations 10 regu lated p rogra ms | N
Safety, Ethics, and Responsibilities 12 Ethics and Colorado Natural Medicine Rules and Regulations |25
Physical and Mental Health and State 25 O R a nd CO
Facilitator Development and Self-Care
Psilocybin Pharmacology, Neuroscience, and Clinical Research 12 Drug Effects, Contraindications, and Interactions 5
Core Facilitation Skills 16 Facilitator Best Practices 5 CO must a lSO have a
Relation Boundaries and Introduction to Physical Touch 10 P rofessional license
Introduction to Trauma Informed Care 10
Introduction to Suicide Risk 5 (N P’ M D’ PA’ LCSW’ etC)
Preparation and Orientation 16 Screening 5
Preparation 10
Administration 20 Administration 10
Integration 12 Integration 10
Group Facilitation 16 Group Facilitation 10
Total hours 128 150

Note: Content areas required for psychedelic facilitation training programs to be eligible for Oregon and Colorado certification are presented underneath
column headers for each state, respectively. The number of hours required to be dedicated to each content area are listed to the right of each area. Con-
tent areas for each state are organized according to similarity. For example, requirements from each state pertaining to culture are located alongside one
another. Where requirements from one state did not have counterparts in the other state, or when a single topic in one state corresponded to multiple
topic in another state, fields in the table were left empty. When one state included multiple areas that all corresponded with a requirement for the other
state, fields were left empty as well (e.g., OR’s “core facilitation skills” corresponded with multiple requirements in CO guidelines).

Palitsky R, Peacock C, Breau JA, Gillis-Smith P, Sklodowska G. PLoS One. 2026;21(5):e0350037.



What are key skills for a psychedelic facilitator to have?

Phases of Applied skills and Approaches to Supportive and
psychedelic facilitation practice considerations therapeutic skills background knowledge

1. Empathic abiding presence
e 2. Trustenhancement

3. Spiritualintelligence

4

J

J
Useoftouch ] humility pharmacology . Knowledge of the physical and
Mosic ] Rty psychological effects of
Setting up space ] Literacy
J

Screening Contraindications Relational

Psychoeducation

Informed consent

Preparation

Safety

psychedelics
Dosing Emergency

Participant _ardi .
e 5. Therapist self awareness and
i situations . . .
i T Non-direcive ethical integrity
approaches €ciproci . . .
Holding Space 6. Proficiencyin complementary

Consultation/ J Therapeutic te C h n |q LI e S

Integration referral Presence

Fig 1. Content Emphases in Instruction. Note: This figure represents content emphases described by psychedelic facilitation training programs.
Headings at the top of the figure refer to the content below each heading: The first, phases of psychedelic facilitation, represents in chronological order
the phases of screening, preparation, dosing, and integration. Applied skills are illustrated in relation to the facilitation phases, with solid lines repre-
senting common, explicit references of a given skill to a given facilitation phase, while dashed lines represent only occasional mentions. Approaches to
therapeutic skills are all included within “therapeutic skills”, which are an applied skill in facilitation, but which were discussed with depth and emphasis
that warranted expansion as a discrete topic. Supportive and background knowledge includes aspects of instruction that were not explicitly tied to any
given procedure but were taught due to their generalized importance for psychedelic care.

Palitsky R, Peacock C, Breau JA, Gillis-Smith P, Sklodowska G. PLoS One. 2026;21(5):e0350037. Phelps J. J Humanist Psychol. 2017;57(5):450-487.



-___________________________________________________________________________________
A trickier question: Do facilitators need their own experience
with psychedelics to treat patients with psychedelics?

* Delphi process 17/18 experts felt it was important for psychedelic
facilitators to have their own psilocybin experience

* |It’s thought to improve understanding of the patient’s psychedelic
experience

* Akin to psychotherapy training, where personal psychotherapy is
often expected

* Parallel to indigenous praxis around psychedelics, where experiential
knowledge is as important as declarative knowledge

Wilson-Poe A, Hoffman K, Pertl K, et al. J Psychoactive Drugs. 2025;57(4):413-420.



e
Pharmaceutical trials have moved more towards

“psychological support” and less towards “psychotherapy”
But what does that mean?

Psychological support

« Avoidance of intention to treat the
presenting psychological problem
using psychological methods (e.g.
delivering a psychological
intervention) that intervenes ona ~ « Emphasis on
psychological process safety

« Avoidance of rationale for why « Application of
psychological methods will psychological
improve the presenting methods (in the
psychological problem broadest sense)

« Rapport without working alliance

Psychotherapy

« Intention to treat the presenting
psychological problem using
psychological methods that
intervenes on a psychological
process

- Rationale for why the
psychological methods will improve
the presenting psychological
problem

« Working alliance

« Emphasis on efficacy

Common factors are included in both
* Ritual
* Rapport
* Role
 Container

Psychotherapy uses psychology theory-
based intervention, whereas
psychological support avoids these

And is it an either/or? And does the FDA care?

Schettino JR, et al. Gen Hosp Psychiatry. 2025;99:30-40. JD Frank, et al. Persuasion and Healing: A Comparative Study of Psychotherapy.
3" ed. Johns Hopkins University Press; 2025.



An unclear question:

what is the ideal “dose” of therapy?

1 block =1 hour of therapist labor

48 hours 2 Clinicians =96 hours

USONA 24 hours 2 clinicians =48 hours

Definium= 8 hours

monitoring

Nonpsychedelic
(nOt psychoplastogens

therapy)




What kind of psychotherapy
are we pairing with psychedelics?

Existing studies have explored:

* Supportive presence

* Innerdirected “inner healing intelligence”/ nondirective therapy

- CBT 33 studies analyzed

* ACT (Acceptance and Commitment Therapy), other 3" wave CBT - 33% did not report the number of sessions

* Mindfulness Based Relapse Prevention/Motivation Enhancement
Therapy

45% did not report the duration of sessions

* Exposure with response prevention

42% did not report provider credentials

* MDMA assisted therapy — trauma based therapy +
experiential/humanistic therapy

52% did not report whether their intervention used a
e Transpersonal psychotherapy therapy manual

* Internal Family Systems (“parts work”) * 64% did not reference a manual that was available to

* Existential/transpersonal therapy (esp for end of life care) readers

» Family Based Treatment (Anorexia) * 82% did not report that they assessed treatment fidelity

¢ Music is acommon background in most therapies (but not music
therapy)

* Arttherapyis sometimes used in integration

Leone, L., et al. Psychiatr Clin North Am. 2024;47(2):367-398. Brennan W, et al. Psychedelic Medicine. 2023;1(4):218-229.



-___________________________________________________________________________________
Should we combine psychedelics with

an evidence-based therapy?
MDMA Massed exposure for PTSD trial at Emory - recruiting

1 ‘ 3 4 5 6 7 8 9 10 1wk 2wk 5wk 24wk

Exposure Therapy session

‘ MDMA 100mg + 2 Exposure Therapy sessions

Follow-up assessment

* Prolonged exposure is considered gold standard treatment for PTSD
* Outcomes: CAPS-5, PCL-5

Maples-Keller JL, et al. Contemp Clin Trials Commun. 2024;43:101400. ClinicalTrials.gov. NCT05746572. Accessed January 24, 2026.



The therapeutic effects of psychedelics are challenging
to isolate from the context in which they are given

“Observations include a general lack of consistency
in psychotherapy type and implementation employed
across trials, an inability to disentangle the
psychotherapeutic effect as distinct from or in
interaction with the drug effect, and no clear optimal
psychotherapeutic treatment or framework to
complement psychedelic administration.”

- Leone, et al (2024)

Leone, L., et al. Psychiatr Clin North Am. 2024;47(2):367-398

Drug + Therapy

Placebo + Therapy

Drug alone

Placebo alone

Therapy alone

Wait list control



Key Learning Points

* Psychedelics were historically paired with psychotherapy, but more
recent trials have reduced this to monitoring and support and/or
eliminated psychotherapy entirely

* Psychotherapies paired with psychedelics have been eclectic

* Many health care professional trainings historically have not included
content on psychedelic treatments, and there is not an agreed upon
curriculum for learning these skills



Implementation of
Psychedelics in the Care of
Patients with MDD

Andrew Penn and Chuck Raison



What will therapy look like post-approval?

Standard of Care (SOC):

REMS + How treatment is
commonly done, based on best
practices consensus, and edges
defined by malpractice

(Many Spravato clinics have a
recliner in a room with neutral
colors —this is SOC)

REMS: Time, storage, monitoring
(absolute minimum requirements)

S LD A s AN NI AR MMM L) about e cotor ofyour sestment

REMS = Risk Evaluation and Mitigation Strategy. room)
BrainFutures. Professional Practice Guidelines for Psychedelic-Assisted Therapy. August 2023. Accessed January 25, 2026.
https://www.brainfutures.org/mental-health-treatment/professional-practice-guidelines/. Spravato

Rems https://www.spravatorems.com/pdfs/REMSProgramOverview Accessed 2/18/26



https://www.spravatorems.com/pdfs/REMSProgramOverview

What will that REMS look like?

Psychedelic Drugs:
Considerations for

Clinical Investigations
Guidance for Industry

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)

July 2026
Clinical/Medical

“Observation by two monitors for the duration of the treatment
session.

— A health care provider with graduate-level professional training
and clinical experience in psychotherapy, licensed to practice
independently, serving as the lead monitor.

— An assistant monitor with a nursing or bachelor’s degree and
at least 1 year of clinical experience in a licensed mental health
care setting.

e If the lead monitor is not a physician, availability of a licensed
on-call physician able to reach the clinical site within 15
minutes in the event of a medical emergency

FDA (2026) https://www.fda.gov/regulatory-information/search-fda-guidance-documents/psychedelic-drugs-considerations-

clinical-investigations



How many patients can we treat in an 8-hour day?

Esketamine (2 hours per pt)

[% &:&4&‘“‘ .

Canbetech OnSite

:. . DT120 - average time to d/c 5.8 hours, 100% at 8 hours
?~_7 [% & ¥ 'A A®®  ~OMP360 - d/c time not reported
4T —

Graduate level RN or On Site Usona-d/c time not reported
HCP BS trained

Definium Therapeutics. Press release. June 22, 2026. Accessed August 26, 2026. FDA (2026) https://www.fda.gov/regulatory-
information/search-fda-guidance-documents/psychedelic-drugs-considerations-clinical-investigations




-
PAT is the art of the possible

Who is going to pay for this? | What model already exists? | What is going to appeal to payors?

Future Short-Acting Drug Candidates:

Subjectively Psychedelic @ @ (
= BPL003 (SMEO-DMT) -2 hrs A WAL AL
CYBO003 (Deuterated DMT) - 2-3 hours > > ! ’
Bretsilocin (novel 5SHT2A agonist/monoamine releaser) — 2 hours
RE104 (4-HO-DiPT) - 3-4 hours

Subjectively nonpsychedelic

DLX-001 (isotryptamine neuroplastogen) — take-home
: ; DLX-159 (tryptamine neuroplastogen) — take-home

- 22“5"”‘"°”g*" o e L oy o el D e Sl 2] Ot h ers un d er d eve lo p me nt

u 99417~ Py the primary procedure that
usual ,on

instead of CPT 99417 and apply only after the maximum
es

2hr REMS = 8 patients/day
2 hours/ Existing REMS/ Existing CPT codes 4hr REMS =2 patients/day

CPT = Current Procedural Terminology.



The Monitor-Clinician Continuum (MCC) Model

* Modality (drug) informed
* Treatment Formulation

Monitoring Psychotherapeutic Treatment goals

* Establishing relationship/trust
* Psychological safety
e Stabilization during session

« Timely escalation if needed and Intervention ~ Intentionatintervention .
support * Psychotherapeutic accountability
Patient
o Team based care
o Functions, not titles
o Interdependent functions
o Could be 3,2, or 1 people . ) -
o No hierarchy isimIOIOliecIJIO MedlcalAssefsment * Medical Eligibility
And Oversight  Risk assessment

* Pharmacological Intervention
* Escalation
* Accountability

Modlin NL, Allen HL, Penn AD, Weiss, B, Ostrovsy, A, Goodwin, G, Levine S (Under Review) The Monitor-Clinician Continuum: A Functional
Implementation Framework for Role Clarity in Team-Based Psychedelic Care



How might this look?

3 Person model o Q
Monitoring

Psychotherapeutic .

and Intervention ﬂ
support ?

LCSW or MFT or LPCC or Psychologist

Patient

RN or counselor
(Bachelor's minimum)
Medical Assessment
And Oversight

HCP (NP or MD/DO)

Modlin NL, Allen HL, Penn AD, Weiss, B, Ostrovsy, A, Goodwin, G, Levine S (Under Review) The Monitor-Clinician Continuum: A Functional
Implementation Framework for Role Clarity in Team-Based Psychedelic Care



How might this look?

2 Person model

Monitoring Psychotherapeutic
and Intervention
support

Patient

RN or counselor
(Bachelor's minimum)

HCP (PMHNP or Psychiatrist)
Medical Assessment

And Oversight

Modlin NL, Allen HL, Penn AD, Weiss, B, Ostrovsy, A, Goodwin, G, Levine S (Under Review) The Monitor-Clinician Continuum: A Functional
Implementation Framework for Role Clarity in Team-Based Psychedelic Care
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How mi&ht this look?

Kol

LCSW or MFT or LPCC or Psychologist

2 Person model o i 5
Monitoring Psychotherapeutic
and Intervention
support
Patient

Medical Assessment
And Oversight

HCP (NP or MD/DO)

Modlin NL, Allen HL, Penn AD, Weiss, B, Ostrovsy, A, Goodwin, G, Levine S (Under Review) The Monitor-Clinician Continuum: A Functional
Implementation Framework for Role Clarity in Team-Based Psychedelic Care



How might this look?

1 Person model

Monitoring Psychotherapeutic
and Intervention
support

Patient

HCP (PMHNP or Psychiatrist)

Medical Assessment
And Oversight

Modlin NL, Allen HL, Penn AD, Weiss, B, Ostrovsy, A, Goodwin, G, Levine S (Under Review) The Monitor-Clinician Continuum: A Functional
Implementation Framework for Role Clarity in Team-Based Psychedelic Care



Key Learning Points

* Much of psychedelic treatment implementation will be dependent on
the REMS, which will be decided upon post-approval and the
standard of care that has been developing over many years

* The economics of psychedelic treatment implementation will
depend significantly upon reimbursement, and the costs of
personnel needed to deliver the treatments, and the cost of the drug

* Future models will likely involve treatment teams where different
personnel can serve different functions in the treatment



Faculty Discussion:
Hot Topics in the Future of
Psychedelics in Psychiatry and MDD

Regulatory Complexities in Clinical Research and Real-World Practice
Multidisciplinary Cross-Training and Scope-of-Practice Concerns

Risk/Benefit Evaluations and Ethical Considerations in the Context of MDD
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