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Thank you for joining FOUNDATIOR

FOR THE FDA

Due to the meeting size, your microphone and video will remain off
Y during the meeting.

This public meeting is being recorded. The slides, transcript, and video
@ recording will be available on the FDA Foundation website after the

meeting.

Q While we won't have time to directly address audience questions during
today’s meeting, you may use the Zoom chat function for comments.



Today’s Agenda (Eastern Time) FOUNDATION
10 a.m. Welcome & Introduction
10:05a.m. Opening Remarks
10:15a.m. Session 1: Overview of FDA’s Psychedelics Clinical Investigation Guidance
10:40 a.m. Session 2: Psychedelics Study Design, Control Conditions, and Blinding
11:40 a.m.  Break
11:50 a.m.  Session 3: Dosing
1 p.m. Session 4: Durability of Treatment Response

2 p.m.

Adjourn
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* Psychedelic drug development programs are
subject to the same regulations and same
evidence standards as every other drug
development program.

www.fda.gov
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Overview

 The evolving landscape of psychedelic research
* High-level regulatory background
* Draft guidance

* Unique challenges
— Complicators of efficacy assessment
— Psychotherapy
— Set and setting
— Making valid comparisons and minimizing biases
— Additional challenges

www.fda.gov
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Psychedelic Publications by Year
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Petranker, R., et al. (2020). Psychedelic research and the need for transparency: Polishing Alice’s Looking Glass. Frontiers in psychology, 11, 1681.
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Current FDA Landscape
New IND Applications to DP: 2000 to 2021

Psychedelic INDs Received by Year Psychedelics: Percer\tage of
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Unpublished internal analysis; includes research and commercial INDs
Psychedelics included: ayahuasca, DMT, LSD, MDMA, psilocybin
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Clinical Framework
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Guidance for Industry

DRAFT GUIDANCE
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Psychedelic Drugs:
Considerations for

Clinical Investigations
Guidance for Industry

DRAFT GUIDANCE
This guidance document is being distributed for comment purposes only.

Comments and suggestions regarding this draft document should be submitted within 60 days of
publication in the Federal Register of the notice announcing the availability of the draft
guidance. Submit electronic comments o https://www.regulations gov. Submit written
comments to the Dockets Management Staff (HFA-305), Food and Drug Administration. 5630
Fishers Lane, Rm. 1061, Rockville. MD 20852. All comments should be identified with the
docket number listed in the nofice of availability that publishes in the Federal Register.

For questions regarding this draft document, contact (CDER) Kofi Ansah at 301-796-4158.
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Chemistry, Manufacturing, and Controls

e Standardized experimental compound
with known chemistry and synthesis

* Own data or by right of reference

 For a botanical substance, conformatior
with the chemistry section of the 2016
FDA guidance for industry: Botanical
Drug Development

Botanical Drug

Development
Guidance for Industry

www.fda.gov
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Chemistry, Manufacturing, and Controls

e Current Good Manufacturing Practice (CGMP)
— 21 CFR 210.2(c)- Phase 1 exempt from CGMP
— 21 CFR 211- Phase 2 and 3 product in CGMP facility

* Guidance for Industry:

— CGMP for Phase 1 Investigational Drugs-
July 2008

— INDs for Phase 2 and 3 Studies;

Chemistry, Manufacturing, and Controls
Information

www.fda.gov 18



Nonclinical Studies

* Appropriate studies described in FDA and International Council
for Harmonization (ICH) guidances (e.g., ICH M3(R2))

e |f extensive

numan exposure, may be able to initiate studies

* Evaluate 5-HT receptor binding

* Number and type of nonclinical studies will largely depend on
treatment paradigm

www.fda.gov
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Clinical Pharmacology

* Food effect, drug-drug interactions, drug-disease
interactions (e.g., organ impairment)

* Exclude valvulopathy and pulmonary hypertension

* Pharmacodynamic interactions

— Acute vs chronic SSRIs, MAOIs
— Chronic TCAs, lithium

* Characterize dose response relationship

www.fda.gov
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Abuse Potential Assessment

* Currently Schedule |

* Abuse potential assessment
would assist in determining
appropriate rescheduling if
approved

* Investigators need DEA
registration to conduct
research with Schedule | drugs

www.fda.gov

Assessment of Abuse
Potential of Drugs

Guidance for Industry

21



Clinical Considerations
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Complicators of Efficacy Assessment

Engaged practitioner

Patient expectations
Griffiths et al., 2006; Metzner et al., 1965

o

How to Change ;
Your Mind

Elaborate Intervention

Michael Pollan &

Dramatic
Functional
Unblinding

Hypersuggestibility -

de Rios, Grob, 1994 23



Adequate & Well-Controlled Studies

* Select features of an adequate and well-controlled trial:

— The study uses a design that permits a valid comparison with
a control to provide a quantitative assessment of drug effect.

— Adequate measures are taken to minimize bias on the part of
the subjects, observers, and analysts of the data.

— The methods of assessment of subjects' response are well-
defined and reliable.

24



Making Valid Comparisons

* “Inactive” placebo

— Nocebo?

* “Active” placebo
— Other psychoactive drugs
— Subperceptual doses of psychedelic drugs

If you believe it will affect you

it will

www.fda.gov



Reducing Potential Biases

 Use of a blinding questionnaire can be informative

e Use of video and central raters, blinded to treatment and visit
number

 Have the post-treatment therapist be different than in-session
monitor

e Dose-response Trial
— 21 CFR 314.126(b)(2)

* “(ii) Dose-comparison concurrent control. At least two doses of the drug are
compared. A dose-comparison study may include additional treatment groups, such
as placebo control or active control.”

— Guidance for Industry: Exposure-Response Relationships Study Design, Data
Analysis, and Regulatory Applications

www.fda.gov 26



Monitoring Requirements

 Observation by two monitors for the duration of the treatment session

— Lead Monitor: A healthcare provider with graduate-level professional training and clinical

experience in psychotherapy, licensed to practice independently. Examples of acceptable
professional credentials include:

e Clinical or counseling psychologist (PhD or PsyD)
* Psychiatrist or other physician (MD or DO)

* Master of Social Work (MSW)

* Licensed Clinical Professional Counselor (LCPC)
* Licensed Marriage and Family Therapist (LMFT)
* Psychiatric Nurse Practitioner (Psychiatric NP)

— Assistant monitor: Bachelor’s degree with at least one year of clinical experience in a
licensed mental health care setting.

* |f lead monitor not a physician, a licensed physician must be on call and able to reach
the clinical site within 15 minutes in the event of a medical emergency

www.fda.gov 27



Additional Challenges

* Poorly understood dose-response relationship

* Need to understand durability of response to
inform timeframe for repeat dosing

* How might risk mitigation strategies used in
clinical trials translate into clinical practice?

* Consider public health effects as part of overall
benefit-risk assessment

www.fda.gov 28



www.fda.gov

29



oY U.S. FOOD & DRUG

ADMINISTRATION




REAGAN—UDALL

FOUNDATION

FOR THE FDA

Session 2: Psychedelics Study Design,
Control Conditions, and Blinding

Suresh Muthukumaraswamy, PhD, University of Auckland
* Franz Vollenweider, MD, University of Zurich

« Matt Butler, MD, King's College London
« Michael Davis, MD, PhD, Usona Institute
« Bernard Fischer, MD, U.S. Food and Drug Administration



Advancing Psychedelic Clinical Study Design
3list January 2024

Challenges for Psychedelic
Clinical Trial Design

Associate Professor Suresh Muthukumaraswamy

THE UNIVERSITY OF MEDICAL AND
-y AUCKLAND HEALTH SCIENCES

* NEW ZEALAND SCHOOL OF PHARMACY




Intellectual credit to:

Dr Rachael Sumner
Dr Anna Forsyth
Dr Tehseen Noorani

Intellectual blame rests with

me @

MEDICAL AND
HEALTH SCIENCES

SCHOOL OF PHARMACY




Disclosures 2) AUCKTANE s e

NEW ZEALAND SCHOOL OF PHARMACY

Research Funding from:

MindBio Therapeutics Ltd

atai Life Sciences

Health Research Council of New Zealand



Source Material

Taylor & Francis

“EXPERT REVIEW OF CLINICAL PHARMACOLOGY
hatpefdolong 1016801 751 2433.2021,1933434

Taghar & Franci Cezep

REVIEW

repuiwawwitandionine com

Blinding and expectancy confounds in psychedelic randomized controlled trials

Suresh D. Muthukumaraswamy®, Anna Forsyth® and Thomas Lumley”

*School of Pharmacy, The University of Auckland, Auckland. New Zealand, *Depatment of Statistics, The University of Auckland, Auckland, New

Zealand

lm There is Increasing Interest In the potential for psychedelic drugs such as psilocybin, LS5O
and ketamine to treat several mental health disorders, with a growing number of randomized con-
trolled trials (RCTs) being conducted to investigate the therapeutic effectiveness of psychedelics,
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B. Scientific basis for the statutory standard

To establish a drug’s effectiveness, it 1s essential to distinguish the effect of the drug “from other
mfluences. such as spontaneous change in the course of the disease. placebo effect. or biased
observation.” * This 1s the basis for the statutory requirement that approval be based on adequate
and well-controlled investigations, as well as the basis for FDA’s regulations describing the
charactenistics of such mvestigations (1.e., design elements that are generally intended to
mummize bias and permut a valid companson with a control to provide a quantitative assessment

of drug effect).

~ ~ -

Poor execution can render a trial of any design to be not adequate or not well-controlled and,
therefore, unable to provide substantial evidence of effectiveness. Examples of this include (1) a
randomized. double-blind. placebo-controlled trial where there 1s extensive drop-out of trial
patients (with the potential for informative censoring), and (2) a randomized, double-blind,
placebo-controlled trial in which unblinding 1s common due to an effect of the test drug. and
where a modest treatment effect 1s found on a primary endpoint that 1s subject to bias when drug
assignment 1s known (e.g.. a physician global impression). In these cases. the trials might not be
considered adequate and well-controlled.



THE UNIVERSITY OF MEDICAL AND

An Exempla K StUdy % AUCKLAND HEALTH SCIENCES

NEW ZEALAND SCHOOL OF PHARMACY

_ HC=T 1M BT T I

ARTICLES

naturcdi F
meaicine Mitps://dolorg/10.1038/541591-021-01336-3

R) Coech tor upcien Week no.

OPEN

MDMA-assisted therapy for severe PTSD: a i B [l oxerrera o [l eosonssen
randomized, double-blind, placebo-controlled | B »

R
phase 3 study effects *. However, although blinding was not formally assessed dur-
lngmesmdy,whenpamclpamswmcon&mdmbemfounedof
ﬂlekhuunentasﬂgnmenlsttheﬂmeofsmdynnﬂln&ngnbme
a apparent that at least 10% had inac guessed their treatment
50 ann.Altho@anecdotnl.athoxt?ofupumdpammmephcebo
group (15.9%) ir eved that they had received MDMA,
andatleastzofﬁpaxﬂdpnmxln the MDMA group (4.3%) inac-

curately believed that they had received placebo.

We mav soon bhe confronted with the notentiallv enormous

40

Is this study really “double-blind”?
30 B Creen b g
OPEN The difference between ‘placebo
group’ and ‘placebo control’: a case
MDA sssised oy study in psychedelic microdosing

Salézs Szigeti'”, David Nutt!, Robin Carhart-Harris® & David Erritzoe’

CAPS-5 10tal severity score

10 In medical trials, *blinding’ ensures the equal distribution of expectancy effects between treatmant
army in thecry; however, blinding oftm foih " p ice. We use P ional modelling to show
N . T T T 3 how weak binding, ¢ i d with po P sy, can bead to an unaven distridution
Baseline {T” After session 1 (T2) After session 2 (T3) After session 3 (T4)- of sxpectancy effects. We call this “activated axpectancy bias’ (AEE] and show that AEB un inflate
primary endpoint estimates of treatment effects and create false positive findings. To AEB, we introduce
the Correct Guass Rote Curve (CGRC), » statistical tool that can sstimate the cutcome of & perfectly
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The Problem of Blinding and
Expectancy

“Given the obvious psychoactive effects of psychedelic drugs, those in an active intervention
group likely know they have received the treatment and may show greater treatment
response due to expectancy effects.”

“"Those participants that receive a placebo intervention may know they have received the
placebo and disappointment may decrease their placebo response.”

Note: A “disappointment” response is different to a nocebo response. A nocebo response is
when a patient’s expectation of a negative effect from a treatment cause the treatment to
have a more negative effect than otherwise.

Muthukumaraswamy, Forsyth & Lumley. Blinding and expectancy confounds in psychedelic randomised controlled trials.
Expert Rev Clin Pharmacol (2021).
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The Randomised Control Trial

« The goalis to demonstrate safety and efficacy (causation)
e Fundamental Problem of Causal Inference
(Rubin Causal Model)

ITE = Individual Treatment Effect

ITE = Y;(i) = Y:(0) ATE = Average Treatment Effect
i = individual participants

E(Y, ) =E(Y,|A=1) t/c = treatment [ control

E(Y,)=E{Y,|A=0) Y = outcome

A = Intervention

ATE = E(ITE) = E(Y, —=Y,) = E(Y,) — E(Y,)

Muthukumaraswamy, Forsyth & Lumley. Blinding and expectancy confounds in psychedelic randomised controlled trials.
Expert Rev Clin Pharmacol (2021).
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Causal Inference Assumptions

ATE = E(ITE) = E(Y,) — E(Y,)

Causal inference has formal statistical assumptions:

« No interference between participants Y;(a;) = Y;(a’;) for any a and a’
 No hidden variation of treatments Y;(a) = Y;whenA4; = a

 No hidden confounders Y;(a) L A;|C;

» Positivity P(A;) > OforallainA

See for example the book by Hernan and Robins (2020). Causal Inference: What If.
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RCTs meet Causal nference
Assumptions by:

Randomisation
Sufficient sample size
Allocation concealment
Double-blinding

Blinding or masking is intended to limit the occurrence of conscious and unconscious
bias in the conduct and interpretation of a clinical trial arising from the influence
which the knowledge of treatment may have on the recruitment and allocation of
subjects, their subsequent care, the attitudes of subjects to the treatments, the
assessment of end-points, the handling of withdrawals, the exclusion of data from
analysis, and so on. The essential aim is to prevent identification of the treatments
until all such opportunities for bias have passed.”

Quote from the ICH Guidelines
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Causal Models in Diagram Format

Confounder

/N

Cause » Effect

Muthukumaraswamy. Overcoming blinding confounds in psychedelic randomized controlled trials using biomarker driven causal mediation
analysis. Expert Rev Clin Pharmacol (2023).
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Casual Model for Treatment

C = confounders (vector)

E = Expectancies (vector)

Y = Outcome

Aosrer = Treatment
offered

Age: = Treatment
received

B = Blinding

ExB = Expectancy/Blinding
Interaction

AOffer Get ’ Y
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Casual Model with Randomisation

C = confounders (vector)
E = Expectancies (vector)
Y = Outcome

Aoy = Treatment
offered

As.. = Treatment
received
B = Blinding
ExB = Expectancy/Blinding
Interaction
randomlsatlon

/-

Aotter > Acet ’ Y
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Casual Model with Randomisation
C = confounders (vector) + B I i n d i n g

E = Expectancies (vector)
Y = Outcome
Aofrer = Treatment

offered
Age = Treatment
received
B = Blinding
ExB = Expectancy/Blinding
Interaction

randomisation

Successful
blinding EXB

AOffer

> AGet > Y
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Casual Model in a Blind RCT

C = confounders (vector)
E = Expectancies (vector) C
Y = Outcome

Aosier = Treatment No backdoor
offered paths
Ag.. = Treatment (confounders)
received B
B = Blinding
ExB = Expectancy/Blinding
Interaction ExB

AOffer > AG ot > Y

Intention-to-treat effect is:
AOffer > AG t >Y

Placebo Treatment with Blind: Y ;-9 p=0y = C + E o "
Active Treatment with Blind: Y(a 1,b=0) = =C+E+A Treatment effect (A) is identified



RCT - with Blind Broken

C = confounders (vector)

E = Expectancies (vector) C
Y = Outcome
Aofrer = Treatment

offered

A . = Treatment B E Mediation effect is
Get . confounded
received A
B _ Blinding randomisation 1 Exchangeability violation Y;(a) 1L E;|C;
. ken blind
ExB = Expectancy/Blinding \ srokenblind — ExB
Interaction
Aotter > Acet > Y
Placebo Treatment with Blind: Y 4—¢p-0y = C + E Treatment effect is

not identified (in a two-arm
Active Treatment no blind: Y41 p=1) = C + E + A+ ExB trial with broken blind)

We cannot distinguish treatment effect (A) from placebo effect (ExB)

148 B. Scientific basis for the statutory standard

149

150  To establish a drug’s effectiveness, it 1s essential to distingush the effect of the drug “from other
151  influences, such as spontaneous change in the course of the disease, placebo effect, or biased

152 observation.” * This is the basis for the statutory requirement that approval be based on adequate
153  and well-controlled mvestigations, as well as the basis for FDA’s regulations describing the



SYSYS)] THE UNIVERSITY OF

@ AUCKLAND

MEDICAL AND
HEALTH SCIENCES

SCHOOL OF PHARMACY

Te Whare Wananga o Tamaki Makaurau
NEW ZEALAND

Therapist De-blinding

C = confounders (vector)

E = Expectancies (vector)
Y = Outcome
Aosrer = Treatment
offered
AGet = Treatment E Mediation effect is
. confounded
received
B - Blinding random|sat|on Exchangeability violation Y;(a) L E;|C;
ExB

ExB = EXpeCtancy/BIinding Broken blind
Interaction

Aofrer > Acet > Y

—
AGet(tl) AGet(tz)

Differential therapy
%64. Violates consistency assumption
% PAP Y;(a) = Y;when4; =a
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The Problem of Therapist De-
Blinding and Expectancy

« The participant is unblinded. (exchangeability)
 The therapist is unblinded. (consistency)
- Differential therapy and “therapeutic alliance”.

« The content of psychedelic therapies are a little strange if you are on
placebo! (Often invoke reflection on mystical experiences etc)



Violations of Ol | MERISALANR ces
Non-Interference

m SCHOOL OF PHARMACY
Contagion effects can be amplified by expectancy
Intra and inter-trial contamination!

Centre effects

7N\ ‘

Trial A 7\4;\.1\ 74\\&\ 7/|>\‘L\

Aon A, v | Ao Ay v [ A Ay

Violates non-interference assumption

Y
T (a;) = Y(a'y) forany a and a’

Community Recruitmen

Patient Tes§imonials

See Noorani, Bedi & Muthukumaraswamy.
Dark Loops: Contagion effects, consistency and
chemosocial matrices in psychedelic-assisted
therapy trials. Psychological Medicine, 2003

b Eaf.

Trial B /
|\l
I N

\
45
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Violations of Non-Interference

« Group therapy

« Participants forming “integration groups”

« Sampling techniques - snowball and self-selection
« Media hype and concurrent trials

See Noorani, Bedi & Muthukumaraswamy. Dark Loops: Contagion effects, consistency and chemosocial matrices in
psychedelic-assisted therapy trials. Psychological Medicine, 2023



Should Treatment Effects be Stable
to Contagion? o S

Viewpoint ONLINE FIRST
August 31, 2022

Preparing for the Bursting of the Psychedelic Hype

. The authors argue that we will reach a plateau Bubble
. But this ignores contagion effects R . WP
Dawd B, Yaden, PhD"4; James B Fotash, MD'; Roland R, Griffths, PhD ¢
. It is entirely possible that placebo/treatment effects
Wi” bounce around to the ”WhimS" Of the media and JAMA Pgychiatry. Published online August 31, 2022, dok 301001 jamapsychratry. 2022.2546

political landscape P The Hypa Gl

Therapeutac appécations of

oy tvacida s appen 10 Sollom the

poneral (rapectony of other highly

vilbla techinciogees. Concept from

TeOwedogy 309 . LT, 10C. A1 I Boonviend undd
Corvaties Conmenan, Courtmy of
Jetemry Kamg,

How do we know that psychedelics will “work” when the media landscape turns sour .... (?).
We may end up in a situation where harms gets amplified

“It has been argued that there is no pragmatic or epistemic need to
separate expectancy effects from true treatment effects in psychedelic
medicine (e.g. Schenberg, 2021). However, such an approach creates the
unusual situation where the “efficacy” of a medical intervention is
unstable over time and potentially at the whim of social zeitgeist.”
Noorani, Bedi and Muthukumaraswamy., 2023



Summary of

the Issues

C = confounders (vector)
E = Expectancies (vector)

Y = Outcome

Aoser = Treatment
offered

Age: = Treatment
received

B = Blinding

ExB = Expectancy/Blinding
Interaction
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C Violates non-interference assumption

/ a;) = Y;(a';) forany a and a’
B + Violates exchangeability assumption
N Yi(6) L T;|G

randomisatic&

AOffer

Ex

N

> AGet > Y

Treatment effects are not identified

—
AGet(tl) AGet(tZ)

Npap””

Differential therapy
Violates consistency assumption
Yi(a) = Y;when 4; = a



Interpreting data:

Examples

35

MADRS Score
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Severe

«- Disappointment

-@-Ketamine

oderse +
“— Expectancy

Normal Effect-_size

Baseline 3 Hours

14 Days

Figure 2. Mean change in Montgomery-Asberg Depression Rating Scale Ove re St i m a t i O n !

(MADRS) over time following ketamine and placebo. *Significant differences

were found at 3 hours, 1 day, and 7 days.

Sumner, McMillan, Spriggs, . . . Muthukumaraswamy. Ketamine Enhances Visual Sensory Evoked
Potential Long-term Potentiation in Patients With Major Depressive Disorder.
Biol Psychiatry Cogn Neurosci Neuroimaging 5, 45-55 (2020).
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Interpreting data: Examples

5
A g
c \ [
1404 « 8 N '
£ B |
Q = -5 “
-‘ g &
1304 £ _“__\‘
+ & g X
120 £
® ® : £ §
0, & T TS g =
> & ¢ o
(? O T 2 § Y )
o=hp b A a £
1001 -+ T z
= 1T * o S 3
? o i\ Q¢ - IO T 3
o "IN O—0
&0-‘ 1 ! 1 1 D10 047 [37)
704
60+ . v
<20 5 10 16 2426 n 36 42 L)
- Time (weeks)

A muted or non-existent response in the placebo group is a pretty clear indicator
of an unblinding/disappointment response.
 Note to readers: compare with the placebo response in better-blinded trials



SYSYS)] THE UNIVERSITY OF

MEDICAL AND
HEALTH SCIENCES

SCHOOL OF PHARMACY

Open-label vs De-blinded RCTs

To some extent a de-blinded RCT is an open-label trial......or is it?

In an open-label trial participants fully expect to get the intervention (mental set A)

In a double-blind RCT participants are not sure if they will be getting the intervention. Hence,
they have different expectations (mental set B).

Given the proposed (but never verified!) importance of set and setting it is not given that:

De-blinded RCT (mental set A) = open-label trial (mental set B) = real-world treatment
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Expectancy is shaped by information
given to participants

INIVEASITY OF
CKLAND

W G

-JJ) ™E
- AU
» |

EXPERIENCING
DEPRESSION?

Would you like to participate in a trial
on a new potential treatment for
depression?

Participant Information Sheet

HOW IS THE STUDY DESIGNED?

This study aims to recruit 90 individuals with major depressive disorder. This study is a
participants will receive LSD microdoses and half will receive a placebo. The placebo for this
trial will be either caffeine or ritalin. Double-blinded means that neither the study team nor the
participants will know who receives what. This is to prevent bias in the trial. Unless there is an
emergency we will not “de-blind™ the trial until the trial is completed. As such, it may take
several years before you find out what you received. We will notify you when it is finished and
tell you your allocation.

Participants ask questions about trials! What answers are they given?

NIVERSITY OF
D ;




SYSYS)] THE UNIVERSITY OF

MEDICAL AND
HEALTH SCIENCES

SCHOOL OF PHARMACY

@ Te Whare Wananga o Tamaki Makaurau

NEW ZEALAND

Importance of Information/Expectancy

Once the trial has established to have been de-blinded the information provided to
participants becomes critical in interpreting data.

What expectancies were they given by the research team about the treatment?

Unfortunately, these information sheets are almost never provided with data.
IMHO this renders the data next to uninterpretable.

Recommendation: Information sheets, advertising materials etc should always
be provided/published to readers.

We know stunningly little about what participants think about having expectations met
or not about participating in psychedelic RCTs and the psychological processes at play.
This definitely needs deeper qualitative/quantitative investigation
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Measurement of De-blinding

. . Quastions
. IMHO this should be mandatory else there is no clue as to the extent of the problem.
T Pmsse nocwie your besd guesk sHout e Innelment you mcaved
. Several approaches have been suggested: - i
2. Paass rse your confident m your guwss
+ + )
32 Pioms rale the followrng sistement: my guess & basnd on the side e¥ects andior
Do you think you had ptacebo or study drug? Q Placebo (O Don't know porcaphun drug eflects (ag muscle lension, veusl dislortions wic ) thel | wiritule lo
O Lso roceiving an actve dug
¥ + 1
How confident are you in your guess? Definitely . trcpen s = b~/
lem(ﬁ'ﬂn‘.mzu N,CI:‘:LT» E: — ::Oc::f:l ";:: :.: :LS[ :0 &2 Plaase rate the folowing siatement: my guess i based on heslh Imgrovements
| atirbitn to recatvng o acive drug
Allocation guess confidence (B) el R A
o 3, Peawe rale B following stalement =y guwss is besed on fa lack of sds effecss
andlor perceptual arug etects (0.g. muscie tension, visual Sstorsons oo | that | atirtiute
0204 1o recenving placeto
8,15 Group i 7
T
8, D LSD 4 Posse rate the folowng statamant iy guess s based on the lack of healh
0 0.10 IMprcvemorts that | arule 10 roceiving phaceza
6: PLA i L
005 d U ) M-l.r. ldln:‘n
—_— |
V— T __l_l 5. ¥ factons other than side effects anavor hedfth improvemants helped you 1 formulate
00: 1 T T T T ) T YO QUOSE, Dledse Sapian Delow.
A0 0.5 0.0 05 10 o [Optiondl lurt beit doagiosen)

Placebo <---- Guess ----> LSD

Murphy, Sumner, Evans, . . . Muthukumaraswamy. MDLSD:
study protocol for a randomised, double-masked, placebo-
controlled trial of repeated microdoses of LSD in healthy
volunteers. Trials 22, 302 (2021).

Szigeti, B., Nutt, D., Carhart-Harris, R. et al. The difference
between ‘placebo group’ and ‘placebo control’: a case study in
psychedelic microdosing. Sci Rep 13, 12107 (2023)
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« BUT the purpose of a clinical trial is to become unblinded !

« An efficacious intervention heals the patient.

* Need to distinguish between malicious and therapeutic de-blinding
« When should we ask for de-blinding guesses?

Option 1: After the intervention but before outcome measurement?
(Might interfere with efficacy)

Option 2: End of trial for participant
(Might not distinguish therapeutic vs malicious de-blinding)

No perfect solution - but that hardly seems like an argument for doing nothing !

Muthukumaraswamy, Forsyth & Lumley. Blinding and expectancy confounds in psychedelic randomised controlled trials.
Expert Rev Clin Pharmacol (2021).
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Trial Design Options

a.) Placebo Lead-in b.) SPCD ¢.) Cross-over
Group | -
P Group 1 Drug
Placebo Ve Group 2
< Group 2 Placebo
Group 3
e.) Parallel with active placebo .} Dose-response parallel
( orrect)y 1.,
2V {' "\.H‘». N
. L (5]] - .
Group I} Drug ey i Group | Drug
ATE
assessment
13 : 3 Active e G = Low-dose
aRene Group 24 placebo ot o drug *
* Concealment
h.) Balanced [nformation i.) Enrichment Environment
g.) Parallel with pre-treatment ey Drug Placebo factorial Enpched lmecnshcd
. Drug Drug > Drug in Drug in
Group | ace — ) = 20 % &
f Placebo Drug z 2 descnibed described g E enriched impoverished
= R g a
B as drug as placebo * B environment environment
I3 -
£ 3 Placcbo Placebo Z z Plucebo in Placebo in
Group 2 § Pre-treatment © | s Drug 53 described described E 3 enriched impovenished
<= as drug * as placebo < = | environment environment
Concealment * Concealment

Figure 2. Potential trial designs for psychedelic RCTs as described in text. Designs a-d are not recommended.

Muthukumaraswamy, Forsyth & Lumley. Blinding and expectancy confounds in psychedelic randomised controlled trials.
Expert Rev Clin Pharmacol (2021).
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But

We shouldn’t get so caught up in the intracicies of study design options
when (arguably) the design of information sheets/ patient materials could
have a such a large effect on clinical responses.

Need to carefully consider concealment options, information and trial
design in tandem with de-blinding measurement
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Could mediating variables provide a
solution?

Casual Mediation Analysis through a response biomarker

Muthukumaraswamy. Overcoming blinding confounds in psychedelic randomized controlled trials using biomarker driven causal mediation
analysis. Expert Rev Clin Pharmacol (2023).



Does poor placebo control cause
indication “"bleed”?

Chronic pain and psychedelics: a review and
proposed mechanism of action

Joel P Castellanos

,' Chris Woolley," Kelly Amanda Bruno @, Fadel Zeidan,’

Adam Halberstadt,? Timothy Furnish’

Response of cluster
headache to
psilocybin and LSD

Abstract—The authors interviewed 53 cluster headache patients who had
used psilocybin or lysergic acid diethylamide (LSD) to treat their condition.
Twenty-two of 26 psilocybin users reported that psilocybin aborted attacks; 25
of 48 psilocybin users and 7 of 8 LSD users reported cluster period termination;
18 of 19 psilocybin users and 4 of 5 LSD users reported remission period
extension. Research on the effects of psilocybin and LSD on cluster headache
may be warranted.

NEUROLOGY 2006:66:1920-1922

Study Protocol for “Psilocybin as a
Treatment for Anorexia Nervosa: A
Pilot Study”

Meg J. Spriggs ™, Hannah M. Douglass', Rebecca J. Park?, Tim Read’,
Jennifer L. Danby', Frederico J. C. de Magalhées’, Kirsty L. Alderton’, Tim M. Williams',
Allan Blemings ', Adele Lafrance®, Dasha E. Nicholls*, David Erritzoe’, David J. Nutt' and

Robin L. Carhart-Harris'

Psilocybin produces substantial and
sustained decreases in depression and
anxiety in patients with life-threatening
cancer: A randomized double-blind trial

Roland R Griffiths?.2, Matthew W Johnson?, Michael A Carducci?®,
Annie Umbricht!, William A Richards?, Brian D Richards?,
Mary P Cosimano?! and Margaret A Klinedinst!

Psychedelic treatment of functional
neurological disorder: a systematic review

Matthew Butlor@. Mathieu Seynaeve, Timothy R. Nicholson, Susannah Pick,
Richard A. Kanaan, Andrew Lees, Allan H. Voung(.:' and James Rucker'.

IR U

Pilot study of the 5-HT,,R agonist psilocybin
in the treatment of tobacco addiction

Matthew W Johnson!?, Albert Garcia-Romeu?, Mary P Cosimano!
and Roland R Griffiths'-?
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In Conclusion

De-blinded trials cannot distinguish between placebo and treatment responses
Interference, consistency and contagion effects contaminate probably all existing
data

IMHO measurement of de-blinding should be mandatory

IMHO provision of information sheets should be mandatory
Concealment/deception might need to be considered

Thinking of trial design options is nice (e.g. active placebo/dose response but
incomplete without careful consideration of the former. These are largely
neglected at present



THE

BEYOND
WITHIN

THE L.S.D. STORY

“The difficulties of doing a clear-cut study would be far from solved even with
these precautions. A control group of patients matched as well as possible with
the LSD patients must be given the identical treatment except that LSD is not
used. A placebo or drug with some minor activity identical in appearance would
have to be substituted. It is quite impossible to keep the therapist in the dark
about who is getting the LSD because of its pronounced action. Will he invest as
much energy and dedication to his non-LSD patients? The patients themselves
will quickly know whether they have received LSD or not. Their expectations of
its benefits will alter their therapeutic set. These difficulties and others are the
reasons why a decisive test of the efficacy of LSD has not yet been performed.
The problems are great but surmountable. Hopefully, this investigation will be
done one day.” 1964, p.199



Thank you for listening
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Control Conditions, and Blinding

Suresh Muthukumaraswamy, PhD, University of Auckland
* Franz Vollenweider, MD, University of Zurich

« Matt Butler, MD, King's College London
« Michael Davis, MD, PhD, Usona Institute
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Advancing Pychedelic Clinical Study Design

Session 2: Psychedelic Study Design, Control Conditions and Blinding

Prof. Dr. Franz X. Vollenweider, MD, FMH

Psychiatric University Hospital Zlrich

Dept.of Psychiatry, Psychotherapy and Psychosomatics
Center for Psychiatric Research

Neurophenomenology and Consciousness
Neuropsychopharmacology and Brain Imaging

Regan-Udall Foundation for the FDA, January 31, 2024



1953 1958 1962 1963 1965 1966 1970 1983 1983 1990 1999 2016 Revival of clinical studies

emotion regulation

W self models CH: Psilocybin and LSD (and MDMA)
: social interaction —> in depression, anxietx disorders,

R US:Schedulel

1998: 2A and terminal cancer patients
psil .
1947: LSD as model of psychosis (Stoll, M. Bleuler ) silocybin o o
Ketamine .
1948: LSD as ajunct in depression (Condrau) Amphetamine
«Psycholytic» Therapy (CH/EU)/»Psychedelic» Therapy (US) =1
! 14
| §5N
= ‘.y.
1975-85: Phenomenology of ASC (e.g. 5D-ASC) (Dittrich) 7 W‘T;g ?,«!i&?fim_
= e e e
- 'ﬂ 1988-1993ff: SAPT (Clinical Studies, compassionate use)(Styk, Gasser, Oehen) v

v

1992-ff.  Neuropsychopharmacology and Brain Imaging Unit (Vollenweider)
- Phenomenology; emotion, cognition, social interaction, predictors of outcome
- Pharmacology/safety: metabolism (PO. IV, IM), dose-response, «blocker studies»
- Neurophysiology/neurocognitive-emotional models: perception, emotion, cognition, self

“ 2018: Psilocybin in MDD (proof-of concept)
N v
Qi 2020: Psilocybin in Alcohol Dependence (EU-ERA): translational animal models and human trials

2020: Translational animal models, neuroplasticity, novel psychedelics

Volllenweider and Kometer Nat.Rev. Neurosci. 2010



Mapping the brain-behavior space relationships along the psychedelic spectrum

Receptor/Synapse

T
|

BIOLOGY

CZ) Modelling

=

gl 2 AN\ eeesas >
=

8 NMDA Canductancs F-4 NMDA Conductance E-E

Microcircuit

Neural System

/

correlational:

Explanatory
Gap

e.g. changein FCA

Psychometric Constructs:

(1.Person Perspective)
Correlates of Subjective Experience

Neuroscience-based Concepts:
(3.Person Perspective)

~% Correlates of cognitive, emotional and
: perceptual processes affected by psychedlics

predictors of response and outcome
-e.g. emotion regulation, self-focus

[
3 'Ié PET, MRS (20-60 min)
3 5 Resting state:

» activation/deactivation
* receptor density/occupancy
* transmitter release

(adapted from Anticevic et al. 2013 Vollenweider and Smallridge 2022)

fMRI (2 sec):
Resting state:

+ activation/deactivation (ASL)
« functional and directed connectivity
« complexity (e.g., entropy)

Task/Event related BOLD changes
(specific functions)

<D

TMS-FEG

EEG (msec)
Resting state:

» spectral power
* synchronisation, long-range oscillations
« complexity (e.g. entropy)

Task/Event Related Potential (EEG-ERP):

(specific functions)

TMS-EEG (msec) («cause-effect»)
e.g. Pertubation complexity (PCI)




GRD-HAMD score
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Challenges in psychedelic research for the treatment of psychiatric disorders

Recent studies with psilocybin have shown promise, demonstrating rapid and sustained clinical benefits for the treatment of psychiatric disorders, particularly depression.

M DD TRD M DDE] MADRS score M DD
i A,
—— = R T N S S S
l f : % \\\ Niacin
l I z = \ 9 20
— e =71 T
] +— i B ) e
Basaiine Woek 5 Wogk 2 T o J. l — l l
Stedy time poit r %
LI \',, ¥, '\" —\. % Baseline 2 H 15 4
Davis et al. 2020 % . x Follow-up, &

No. of participants at risk
o Pydacyldn 25 mg o~ Paligoytin 1) v Pasuxcyten 1 g Pilocybin
Niacin

51 51 0
53 52 50 45 44 44

Goodwin et al. 2023 Raison et al. 2023 von Rotz et al. 2023

However, recent reviews into the methodological rigor of psychedelic clinical trials have highlighted a number of methodological problems that raise
doubt on the inferences that have been drawn on the efficacy of psychedelic treatments.

According to van Elk and Fried (2023), these problems threaten in particular the internal, external and construct validity of a study:

1) Internal validity is the extent to which you can be confident that a cause-and-effect relationship established in a study cannot be explained by
other factors.

> The internal validity of randomized placebo-controlled trials strongly depends on the correct assessment of the placebo response

Muthukumaraswamy et al. 2021, Aday et al. 2023, van Elk and Fried 2023



Notably, the placebo response refers to the average symptom
response of a group of patients receiving a placebo in a CRT,

while the placebo (or nocebo) effect refers to the individual
therapeutic effect of receiving a treatment.

The placebo effect is strongly influenced by patient’s expectancies

(trait/state-like and may change along the course of the trial)

and by the efficacy of the condition blinding (masking)

as well as by other non-pharmacological factors related to the ,set”
and ,setting” including the effects from the concomitant therapy.

Placebo response

. regression to the mean
spontaneous remission
response bias

* Placebo effect:
expectancies (e.g. media hype)
4 - conditioning
suggestions
belief
-« etc

The psychoactive effects of psychedelics appear to be the main cause for breaking the blind.

to uncover this would take
an additional no-treatment
control condition
(ethical/unethical?)
(masking?)

Drug-specific effect

placebo drug

» Assessment of blinding and blinding efficacy by «parametric» rating scales (e.g. visual analogue 1-100)
» Assessment of expectancy by validated rating scales (CEQ, SETS etc)



Multiple factors that may influence the Dynamics of Psychedelic Experience and Outcome

[ Patient’s expectations: pre-knowledge, mindset, myth, media hype etc.

«state-like», may change with therapeutic experience

assessment of expectations (CEQ, SETS etc) X

Patient Information

Study Advertisement

In-person screening

l > self-selection, self-exclusion

personality traits

*  previous experience

* age(gender?)

* emotion regulation
-Acceptance (+)
-Suppression (-)

* absorption capacity

k mood state (past 7 days) j

| Setting: Environment, music |

Sampling

Selection bias

(e.g. drug-naives,
previous experience)

baseline RS connectivity (fMRT)
baseline empathy (cogn./emot.)
baseline emotion regulation (fMRT)
(findings need to be confirmed)

Potential Markers

Therapeutic model (manualized)

Rational/concept underlying the treatment
A A / adjunct therapeutic interventions
Experimenter biases,
Therapist’s expectations

assessment of therapeutic alliance

assessment of blinding

study team (clinician, experimenter)

independent or central rater

/ ﬁ\lon-pharm. Factors (set): \

x

~—

Attrition

Dose of specific Drug  ——
(Psilocybin, LSD, DMT)

p
Drug response

(acute

(_ experience)

Outcomes:
-symptom reduction
-changes in behavior
and social interaction

Preparation sessions (number ?)

drug session (1-27?)

o
-
-low-dose of drug Pl r n —_—
o ) ( ac:bo espp se) etc.
-active (inactive) placebo EIEE @YREEEE
\ A
X X X
X

Integration sessions (number ?)



Mystical-type experience (MEQ) or Oceanic Self-Boundlessness (OB) mediate symptom reduction in depression and anxiety

Mystical Experience on Session Days Presdicts
5 Change in Anxiety at S-weeks Post-Psilocybin MEQ tot score Role of challenging experiences and its relation
£ 1w,
& ‘ . . . .
o3 *1% - experience of unity to ,,emotional breakthrough” is not well understood
g g °1 & . £« 0.0001 inner subjectivity
@ g | *s o : : ego-loss
€8 -104 . o
5§ 151 o T s .:. altered space-time sense -More complex models needed
;% 2 | e . R Tupziifelel sy (e.g. multidimensional correlation models,
g g s * ¢ . * positive emotions path analysis, ANCOVA etc.)
5 o — 2 sacredness > most available data sets are underpowered
8 e 20 a0 &0 80 100 noetic quality

Mystical Experience Questionnaire (30-item)
Total Score (% of maximum possible)
(end-of-session rating)

Griffiths et al. 2018 . .-
Emotional and Cognitive models of MDD

20 o5 OBN of 5D-ASC
€15 second order Scales: - Negat!ve cognljuve bla_s (e.g. r_ummatlon)
i 10 - ) * loosening of self-boundaries: - Negative emotional bias (e.g. increased response to neg. faces)
« G117 GRS, - increased self- and body-focus (e.g. self-referential processing)
A S 1 disembodiment
L5 isembodimen d q il e . h
o « positive emotions > bliss - ecreased socCia cognltlon/lnteractlon (eg empat Y)
g o 4
<

5 0 0.5 1 * altered space-time sense

Oceanic Boundlessness * insightfulness
(OBN) * spiritual experience

Roseman et al. 2018

Other studies found no relationship between the intensity of MEQ/OBN
and symptom reduction in MDD (rotz et al. 2023, Raison et al. 2023, Sloshower et al. 2023)




The role of dose and of repeated dosing for the therapeutic outcome?

Double-blind, randomized, controlled trial:
Psilocybin versus Escitalopram for TRD

A Change from Basaline In QIDS5-5R-16 Score

Pullocybin dosing, Pallocybin dosing,
duyl
| 25 mg po | 25mgpo
T = A
-2.5- H
] ! Excltalopram
5 5.0 1
e —t !
i e ‘-—»L_,_]: Y G S
e Pailocybin 1
1 1 1 1 1 1 1
1) 7 14 21 28 »n a2

Day

Open-label psilocybin trial for TRD

7 day
10 mg po apart 25 mg po

HAM-D:

21.4t0 10.7 (at 1w) to 7.4 (at 5w)

76% drop Carhart-Haris et al. 2022, 2016

Psilocybin

0,3,8,15,25 mg g, 231
5 Ocranic Boundiessnesy E P ;' "*, 8 L
| 1 L4 . - :.'i.*;:.,
| . T

Hasler et al. 2006
Holze et al. 2021

L i ,

Dose-response parallel group design

with ,low-dose” placebo”

Potential Biomarkers:
* Immuno Markers
* Stress Markers (e.g. ACTH, cortisol)

Emotional and cognitive Tasks:
. Emotion regulation

. Rumination

. Self-processing

. Social-interaction

. Empathy Task

* RS connectivity
* Emotion regulation
* Social-interaction

Neuroimaging: I

Groups 1-3

Drug: e.g. Psilocybin

[ -high dose :25 mg ] I
[ -medium dose: 12 mg ] r I

I Follow-up
3-6 month

Psilocybin

v

MDD

Cognitive Reappraisal

ladaptive, predhict Ncreass fallowing gailocytin)

30 - e
s |
-
: | | |
¥ 20+
«
3 104
Q
2

3

mmmn mnmTn
L ] & "

Placeto Priocibin

MADRS
M3-71

s

Moujaes et al., Work in progress

0.01

0.005 0.010
GBC, Pla, mean

Preller et al. 2018, 2021



Parallel group design with active placebo

Single dose Differential therapeutic interventions (factorial)
Groups 1&3 or 1-3 or Enriched Environment
Drug: e.g. Psilocybin p \
_ -supp/# hours/visites
- [ -high dose :25 mg J [ ] / N J
-high dose :25 mg
\ -specific/# hours/visites
7 [ -medium dose: 12 mg ] L ( h
/V -supp/# hours/visites
7777777777777777777777777777 [ -Active placebo ] \ J
\ ( )
[ J -specific/# hours/visites
- -Active placebo L )

Niacin (Ross et al. 2016, Raison et al. 2023
Methylphenidate (Griffith et al. 2006)
Amphetamine,

Psychological support
Emotion focused Therapy

MDMA
— dose-dependent .
1D, DMT symptoms « Acceptance and Commitment Therapy
Dextromethorphan . .
Ketamine * Cognitive Behavioural Therapy
Clonidin? °

Needs large sample size

Blinding is difficult

-Declare all possible symptoms or side effects:
-Selective or partial disclosure that the trial has
2 or more drug levels

or enriched environment



Classical Psychedelics: Primary and downstream mechanisms of action

5-HT5, 5-HT-7
Psilocybin .
NMDA Learning, memory
5-HT1A
- + . .
Glutamate AMPA BDNF > neuroplasticity
trkB
MRS: PFC GLU (-), Hipp Glu (+) mTOR
R Mason et al. 2020
- W o Ly et al. 2018
i ’ 'r _.':e-* De Gregorio et al. 2020
HyG* ! D 1 + Shao et al.2021
Sl D2 Dopamine
LSD 1,2 PET: DA (+)ventr. Str. .
Vollenweider et al 1999 Parallel with pre-treatment: Groups 1-3
+ Drug: e.g. Psilocybin
GABA
5-HT2A Antagonist () -~ ~ -~ ~
Ket i MRS: mPFC GABA( + .
etanserin - Mason et al. 2020 \ -pretreament high ) + \ -drug J
w e N e N
Psilocybin z . . i g
or LSD £ " Possible candiates: \ -pretreament medium ) + . rug )
° * Ketanserin (2A)
3 50 ok ) ) - ~ p <
§ * RlSperldone (2A/D2) -pretreatment low + -drug
> % * Midazolam (GABA) . J L J
. * Lamotrigine (Glu)
pl psi ki k2 * Buspirone (1A)

* Clonidine (alpha-2)
Vollenweider et al. 1998, 2016



Psychiatrische
Thanks to Universitiatsklinik Zirich ( § )

% ‘& Markus Herdener Chris Pryce Philipp Stampli,
Clinical Research, Translational Res. Head MTI Centre
Katrin Preller Michael Kometer Andres Ort Eva Schindowski Head, Addiction Head Preclinical Lab.
Vollenweider Lab Social Cognition Imagery, Cognition TMS-EEG, fMRI Clinical Research
EEG/fMRI EEG/ERP Depression
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Disclaimer

This presentation (the “Presentation”) has been prepared by Mind Medicine (MindMed) Inc. (“MindMed” or the “Company”) solely for informational purposes. This Presentation does not constitute an offering of, or a solicitation of an offer to purchase, securities of MindMed and under
no circumstances is it to be construed as a prospectus or advertisement or public offering of securities. Any trademarks included herein are the property of the owners thereof and are used for reference purposes only. Such use should not be construed as an endorsement of the
products or services of MindMed.

Cautionary Note Regarding Forward-Looking Statements

This Presentation contains, and our officers and representatives may from time to time make, “forward-looking statements” within the meaning of the safe harbor provisions of the U.S. Private Securities Litigation Reform Act of 1995 and other applicable securities laws. Forward-looking
statements can often, but not always, be identified by words such as “plans”, “expects”, “is expected”, “budget”, “scheduled”, “estimates”, “forecasts”, “intends”, “anticipates”, will”, “projects”, or “believes” or variations (including negative variations) of such words and phrases, or
statements that certain actions, events, results or conditions “may”, “could”, “would”, “might” or “will” be taken, occur or be achieved, and similar references to future periods. Except for statements of historical fact, examples of forward-looking statements include, among others,
statements pertaining to: the anticipated timing and results of the Company’s 12-week data for their MM-120 Phase 2b study in Generalized Anxiety Disorder (“GAD”), the safety or efficacy of MM-120 in GAD or any other indications, the development and commercialization of any
product candidate or treatment, or the safety or efficacy of either of the foregoing, the success and timing of our development activities; the success and timing of our planned clinical trials; our ability to meet the milestones set forth herein; the likelihood of success of any clinical trials

or of obtaining FDA or other regulatory approvals; the likelihood of obtaining patents or the efficacy of such patents once granted and the potential for the markets that MindMed is anticipating to access.

1"

1

Forward-looking statements are neither historical facts nor assurances of future performance. Instead, they are based only on our current beliefs, expectations and assumptions regarding the future of our business, future plans and strategies, projections, anticipated events and trends,
the economy and other future conditions as of the date of this Presentation. While MindMed considers these assumptions to be reasonable, the assumptions are inherently subject to significant business, social, economic, political, regulatory, competitive and other risks and
uncertainties that are difficult to predict and many of which are outside of MindMed’s control, and actual results and financial condition may differ materially from those indicated in the forward-looking statements. Therefore, you should not rely on any of these forward-looking
statements. Important factors that could cause actual results and financial condition to differ materially from those indicated in the forward-looking statements include, among others, the following: MindMed'’s ability to raise capital to complete its plans and fund its studies; the medical
and commercial viability of the contemplated medicines and treatments being developed; MindMed'’s history of negative cash flows; MindMed'’s limited operating history; incurrence of future losses; lack of revenue; compliance with laws and regulations; difficulty associated with
research and development; risks associated with clinical trials or studies; heightened regulatory scrutiny in connection with a controlled substance in approval processes; early stage product development; clinical trial risks; regulatory approval processes; novelty of the psychedelic
inspired medicines industry; as well as those risk factors discussed or referred to throughout the “Risk Factors” sections of MindMed’s most recently filed Annual Report on Form 10-K filed with the Securities and Exchange Commission (the “SEC”), Quarterly Reports on Form 10-Q for the
periods ended March 31, 2023, June 30, 2023 and September 30, 2023 filed with the SEC and in other filings we make in the future with the SEC and the securities regulatory authorities in all provinces and territories of Canada, available under the Company’s profile on SEDAR at
www.sedar.com.

Any forward-looking statement made by MindMed in this Presentation is based only on information currently available to the Company and speaks only as of the date on which it is made. MindMed undertakes no obligation to publicly update any forward-looking statement, whether
written or oral, that may be made from time to time, whether as a result of new information, future developments or otherwise.

This presentation include preliminary clinical data from MindMed’s Phase 2b clinical trial evaluating MM-120 in GAD. These preliminary data remain subject to audit and verification procedures that may result in the final data being materially different from the preliminary data
included herein. As a result, data should be viewed with caution until the final data are available.

Cautionary Note Regarding Regulatory Matters

The United States federal government regulates drugs through the Controlled Substances Act. MM-120 is a proprietary, pharmaceutically optimized form of lysergide D-tartrate. Lysergide is a Schedule | substance under the Controlled Substances Act. While the Company is focused on
programs using psychedelic or hallucinogenic compounds and non-hallucinogenic derivatives of these compounds, including in its MM-120 and MM-402 product candidates, the Company does not have any direct or indirect involvement with the illegal selling, production or distribution
of any substances in the jurisdictions in which it operates. The Company is a neuro-pharmaceutical drug development company and does not deal with psychedelic or hallucinogenic substances except within laboratory and clinical trial settings conducted within approved regulatory
frameworks. The Company’s products will not be commercialized prior to applicable regulatory approval, which will only be granted if clinical evidence of safety and efficacy for the intended uses is successfully developed.

Market and Industry Data

This Presentation includes market and industry data that has been obtained from third-party sources, including industry publications. MindMed believes that the industry data is accurate and that the estimates and assumptions are reasonable, but there is no assurance as to the
accuracy or completeness of this data. Third party sources generally state that the information contained therein has been obtained from sources believed to be reliable, but there is no assurance as to the accuracy or completeness of included information. Although the data is believed
to be reliable, MindMed has not independently verified any of the data from third party sources referred to in this Presentation or ascertained the underlying economic assumptions relied upon by such sources. References in this Presentation to research reports or to articles and
publications should be not construed as depicting the complete findings of the entire referenced report or article. MindMed does not make any representation as to the accuracy of such information.

,q@ . Reagan-Udall Foundation — Public Meeting | January 2024
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MindMed’s Pipeline

Prndfu:t Indication Preclinical Phase 1 Phase 2 Phase 3 Registration
Candidate

Psychiatry Programs

MM-120 Generalized Anxiety

(LSD D-tartrate) Disorder (GAD)

Additional Psychiatric |

Indication
MM-402 Autism Spectrum
(R(-)-MDMA) Disorder (ASD)

Early Research & Collaborations

liTs Various

Early Research

(Mindshift collaboration) Various

11

Full trial details and clinicaltrials.gov links available at mindmed.co/clinical-digital-trials/; LSD: lysergide; MDMA: 3,4-methylenedioxymethamphetamine. IIT:

@ Mind Med Investigator Initiated Trial; UHB: University Hospital Basel Reagan-Udall Fou ndat.ion — Public Meet.in.g | January 2024 87
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Light colored line indicates study in exploration and/or planning stage.




Phase 2b Trial Design Overview?

PSYCHIATRY | MM-120 (LSD D-tartrate) | Indication: GAD | BREISYNS 301

Week

‘% MindMed

198 participants total (actual)

L ea ] o] ] - @ - @ 2 ¢

Screening Dose Follow-Up

MM-120 200 pg

MM-120 100 pg

MM-120 50 pg

MM-120 25 pg

Placebo

Randomize Primary Endpoint Secondary Endpoints
(HAM-A) (HAM-A)

1. Source: Study MMEDOOS internal study documents.

ug: microgram; HAM-A: Hamilton Anxiety Rating Scale; MADRS: Montgomery-Asberg Depression Rating Scale; CGI-S: Clinical Global Impressions - Severity; PGI-S:

Patient Global Impression - Severity; SDS: Sheehan Disability Scale; EQ-5D-5L: EuroQol-5 Dimension; PSQI: Pittsburgh Sleep Quality Index; ASEX: Arizona Sexual
Experiences Scale

Study MMEDO008 | MM-120 for GAD

A Phase 2b Dose Optimization Study of a
Single Dose of MM-120 in Generalized Anxiety
Disorder

KEY ENTRY CRITERIA

e Men and Women

* Ages 18-74
* Diagnosis of GAD
* HAM-A =20

ADDITIONAL ENDPOINTS

¢ MADRS

e CGI-S/I * EQ-5D-5L
* PGIS/C e PSQl

e SDS e ASEX

Reagan-Udall Foundation — Public Meeting | January 2024
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Details of Phase 2b Treatment Delivery Protocol?!

* Designed to demonstrate drug-only effect with no psychotherapeutic intervention

Pre-treatment During treatment Post-treatment

v" Comprehensive informed consent process v~ Continuous participant monitoring by v Follow-up visits for safety and efficacy
dosing session monitors assessments
i v Eligibility evaluation v Participants provided with music, eye
Journey in had di q iti terial
MMED00S sha .e.s, reading and writing ma erla_s
v" Participants released from observation
when discharge criteria met
x  No “preparation” — pre-treatment x  No “assisted therapy” x  No “integration”
activities consisted of only standard x  No psychotherapy and no therapeutic x  No ongoing therapeutic engagement as
informed consent process intervention beyond study drug part of clinical trial activities
administration
pie . ] : Reagan-Udall Foundation — Public Meeting | January 2024
%Q M|ndMed 1.  Source: Study MMEDOOS internal study documents. Advancing Psychedelic Clinical Study Design 89




Phase 2b in GAD | Primary Endpoint: Change in HAM-A Score through Week 4!

Statistically and clinically significant reductions in HAM-A score at all timepoints through week 4 in 100 and 200 pg dose groups

HAM-A Change from Baseline

LS Mean Change (SEM) in HAM-A score

-25

Baseline

1y MindMed

Change to Week 4
100 pg: -21.3 points
200 pg: -19.3 points

Improvement over Placebo
100 pg: -7.6 pts, p=0.0004
200 pg: -5.5 pts, p=0.01

N .

* %
*k %k %k

Week 1 Week 2 Week 4

Placebo 25ug =@=50ug =S8==100ug =#==200 ug **p<0.01
**%p<0.001

1. Source: Study MMEDOOS internal study documents and calculations. Full analysis set population.
ug: microgram; HAM-A: Hamilton Anxiety Rating Scale; NOTE: Significance achieved despite study not being powered for these pairwise
comparisons.

Reagan-Udall Foundation — Public Meeting | January 2024 90
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Phase 2b in GAD | HAM-A Response and Remission at Week 4*

Dose-dependent increases in response with 78% responders in 100 and 200 ug dose groups; 50% of participants achieved remission in 100 pg dose group

HAM-A Response Rate at Week 42 HAM-A Remission Rate at Week 42
60

90
50
o 78 78 o
70
40
60 >8 35
" 51 .
.;: 50 K 30 28
o £ 25
2 4 K
o 31 © 18
L 30 ° 20
20
10
10
0 0
Placebo 25 ug 50 ug 100 ug 200 ug Placebo 25 ug 50 ug 100 ug 200 g

> 1. Source: Study MMEDOOS internal study documents and calculations. Full analysis set population.
@ MindMed 2. Response is defined as a 50% or greater improvement on HAM-A score; Remission is defined as a HAM-A score of < 7.
ug: microgram; HAM-A: Hamilton Anxiety Rating Scale

Reagan-Udall Foundation — Public Meeting | January 2024 91
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Effects of Psychedelics Appear to be “Unique”...But Are They?

* How unusual are psychedelics, beyond qualitative perceptual effects?
* Does this demand differently designed trials?

* Does this require a change in fundamental principles of clinical trials?
* What specific purposes would these changes achieve?

Common to CNS Active Drugs Unique to Psychedelics vs. CNS Active Drugs

* Altered mental state due to PD effects * Specific nature of perceptual changes (and
. . associated potential risks)
* Functional unblinding

* Expectancy / placebo/nocebo effects * Potential for clinical activity that extends

* Need to demonstrate safety & far beyond drug exposure

effectiveness (acutely & chronically)

* Specific safety monitoring procedures

. : Reagan-Udall Foundation — Public Meeting | January 2024
(M CNS: central nervous system; PD: pharmaco dynamics
%@ MindMed Advancing Psychedelic Clinical Study Design
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Considerations for Clinical Trials
& Potential Implications for Post-Approval Patient Care?

Category Specific Considerations? Potential Drug / Clinical Precedents?

Participant Monitoring
Ratio

* Are more monitors safer? * Psychotherapy
* What specific risks are being mitigated? * Spravato® / ketamine

Monitor Qualifications * What is utility of advanced degree requirementsin ¢ Emergency medicine (e.g. EMTs)

monitoring dosing sessions? * Hospital delirium

Release from Dosing
Session

What specific clinical status / risks need to be * Surgery / anesthesia
mitigated before a patient can be released?

Placebo / Controls e Do alternate controls benefit or harm blinding and Approved CNS active drugs (Spravato®,

study validity/interpretability? psychostimulants, etc.)

Establishment of Safety * |s any deviation from established program/study Clinical trial program for approved

vVvVvyyvyy

& Effectiveness designs warranted to establish acute and long-term MDD and GAD drugs
effect?
*‘ ’ . 1. If the product candidate should receive regulatory marketing authorization and be marketed. Reagan-UdaII Foundation — Public Meeting | January 2024
t{@ MindMed 2. Select precedents. Advancing Psychedelic Clinical Study Design %3




MindMed
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The dosing of
COMP360 psilocybin

Guy Goodwin
Compass Pathways

January 2024 © Compass



Disclosures

Employee of Compass Pathfinder Ltd., a subsidiary of Compass
Pathways plc, and holds shares and share options in Compass

Pathways plc
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Disclosures

” u " u ” u

* This presentation has been prepared by Compass Pathways plc (“we,” “us,” “our,” “Compass” or the “Company”). This presentation may
contain “forward-looking statements” within the meaning of the Private Securities Litigation Reform Act of 1995, as amended, relating to
our business, operations, and financial conditions, including but not limited to current beliefs, expectations and assumptions regarding
the future of our business, future plans and strategies, our development plans, our preclinical and clinical results and other future
conditions. In some cases forward-looking statements can be identified by terminology such as, but not limited to, “may,” “will”, “look
forward to,” “believe,” “expect,” “anticipate,” “ "4 "“plan,” “potential,” “would,” “should” and “could,” or the negative of these

" ou

estimate,” “intend,
terms or other comparable terminology, although not all forward-looking statements contain these words. The forward-looking
statements in this presentation are neither promises nor guarantees, and you should not place undue reliance on these forward-looking
statements because they involve known and unknown risks, uncertainties, and other factors, many of which are beyond Compass'’s
control and which could cause actual results, levels of activity, performance or achievements to differ materially from those expressed or
implied by these forward-looking statements. These risks, uncertainties, and other factors include, among others: clinical development is
lengthy and outcomes are uncertain, and therefore our clinical trials may be delayed or terminated; our efforts to obtain marketing
approval from the applicable regulatory authorities in any jurisdiction for COMP360 or any of future product candidates may be
unsuccessful, and those risks and uncertainties described under the heading “Risk Factors” in Compass’'s most recent annual report on
Form 10-K or quarterly report on Form 10-Q and in other reports we have filed with the U.S. Securities and Exchange Commission (“SEC") ,
which are available on the SEC's website at www.sec.gov. Except as required by applicable law, we do not plan to publicly update or revise
any forward-looking statements contained herein, whether as a result of any new information, future events, changed circumstances or
otherwise. Although we believe the expectations reflected in such forward-looking statements are reasonable, we can give no assurance
that such expectations will prove to be correct. Accordingly, readers are cautioned not to place undue reliance on these forward-looking
statements. No representations or warranties (expressed or implied) are made about the accuracy of any such forward-looking
statements.

I” 3
1

+ COMP360 is an investigational drug and has not been approved by any regulatory authority in any country. The safety and efficacy of
investigational drugs have not been established. There is no guarantee that COMP360 will receive health authority approval or become
commercially available in any country for the uses being investigated.

98 | © Compass Pathways



A history of dosing of classic psychedelic drugs in the
first medical era

« Low dose as a psycholytic to “assist psychotherapy”

 High dose to achieve the characteristic psychedelic
state with psychological preparation and support —
found to be therapeutic

Pollen 1916 How to change your mind



A history of dosing of classic psychedelic drugs in the first medical

era

* 1947. Sandoz introduced LSD as a psychedelic drug

* 1949: Brought to the US for testing and research

* Low dose as a psycholytic to “assist psychotherapy”

* High dose to achieve the characteristic psychedelic state with psychological preparation and support —
found to be therapeutic

100 | © Compass Pathways

Delysid

DINTRDEZ

Indications and Dosage

Psychoneuroses

Delysid is used in analytical psychotherapy to elicit release of repressed
material and to provide mental refaxation, particularly in anxiety states
and obsessional neuroses.

The average initial dose is 25 meg. incrcased at each treatment by
20 to 25 mcg. until the optimum reaction is obtained. The dose required
varies widely from patierit to patient. In individual cases as much as
300 to 400 meg. may be necessary to induce a full effect.

Some investigators consider that the most satisfactory results are
obtained when Delysid 5s administered once & week. Treatment in a guiet
room has been advocated, but of recent years more use has been made of
group therapy. There may be no response to the first few treatments and
the patient’s response to different treatment sessions may be vanable, The
average number of treatments required varies from 7 to 10 in less severe
cases, up to 14 or 15 in more severe cases. In cortain cases, more than
40 treatments have been necessary,

There may be delayed reactions or summation of effect in some
cases, Proper psyvehintric supervision {s, therefore, essential,

Supplies of Delysid ave restricted to qualified psychiatrists
Sfor use in mental hospitals or psychiatric clinics

©



Psilocybin Dose finding experiments in modern era

» Roland Criffiths and colleagues in healthy volunteers
« Psychopharmacology (2011) 218:649-665

« 20 and 30 mg oral doses of synthetic psilocybin
produced similar dose related positive/wanted effects

« 30 mg oral dose produced more distressing/unwanted
experiences

101 | © Compass Pathways
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Psychedelic effects correlate with 5-HT,, receptor occupancy and
plasma psilocin

10.0~ 100+~ e oS @ ¢

75+ 75-
9
£ g
® &
2 60 £ 50-
i ¢
2 @
£ <
25- 25«
0.0~ 00~
0 20 40 80 80 0 5 10 15 20
Occupancy (%) Plasma psilocin concentration (ug/L)

® Swiect1dmgl B Sutisctd(1Zmy) @ OubjectB(10mg) @ Subject 7 (24 mg)

® swiect2ibmg; B Suwjpecrd(15mg) @ Bubeat6(@4mgy @  Sutjoct 8 120 my)

Fig. 4 Subjective intensity of the psychedelic experience at the time of the PET scan, neocortical 5-HT2AR occupancy and plasma psilocin
concentration. a Relationship between intensity ratings and neocortical 5-HT2AR occupancy. The fitted line was obtained using a quadratic
function. b Relationship between intensity and psilocin concentration, fitted to a single site receptor binding model

Source: Madsen et al,,

102 | © Compass Pathways



COMP360 psilocybin treatment

COMP360

Synthetic, high-purity, polymorphic crystalline
formulation of psilocybine, a psychoactive
proprietary compound developed to cGMP
standards

COMP360 psilocybin treatment:
Comprehensive standalone NCE
package

» Nonclinical development programme
* As per ICH M3 requirements

» Clinical pharmacology package underway
* according to ICH standards

» Clinical efficacy and safety in TRD

* Phase llb trial in TRD: study completed
(N=233)

* Phase Il exploratory, open-label trial:
adjunct to an SSRI completed (n=19)

Psychological support

* Long-term follow up of phase Il
participants completed (n=66)

W|th We” tl’ained qua“ﬂed Staﬂ: in a SU|tab|e Settlhg ¢« Two phase Il trials are Ongoing

103 | © Compass Pathways Note: TRD = treatment-resistant depression; SAD = single ascending dose; SSRI = selective serotonin reuptake inhibitor; NCE = new chemical entity
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COMP 001 Phase lib trial: COMP360 psilocybin treatment for TRD
Target enrolment of 216 patients achieved (233 dosed)

Primary endpoint
< Reduction of symptoms of depression as measured by MADRS from baseline to 3 weeks

Secondary endpoints
< Proportion of participants with response (250% decrease in MADRS from baseline) and remission (MADRS <10) at Week 3
< Proportion of responders who maintained =250% improvement in MADRS up to Week 12 (durability of effect)

3-6 weeks (DEVA Day 2 Week 1 Week 2 Week3

Screening
(V1)

D-1: Baseline D1: psilocybin Day 2 Week 12
(V2) session (V3) (V4) (V5) (Ve) (V7) (EOS* V10)

:
[ ]
[ ]
[ ]
Weekly visits ° Week 6 (V8) Week 9 (V9)
(V1a, Vb, etc) : Remote visit Remote visit
.
[ ]
[ ]
[ ]
[ ]
1l ) SO 2EE0 10mg COMP360 g 25 mg COMP360 MADRS was administered by
79 participants 75 participants 79 participants blinded remote raters

RANDOMISATION 1:1:1
104 | © Compass Pathways

Note: TRD = treatment-resistant depression, MADRS = Montgomery-Asberg depression rating scale; EOS = end of study; V = visit. NEMJ - Goodwin et al. (2022)



Our Phase lIb trial results demonstrated the potential for a rapid,
sustained response in TRD patients

0
2 Difference vs 1 mg at Week 3
‘ - 25 mg: -6.6 (95% confidence interval: -10.2 ; -2.9), p=<0.001 (statistically significant)

% 4 - 10 mg: -2.5, p=0.184
1)
O
.g '8 ]
Q
2 10 | —®
£
o -12 |
o))
| =
52 -14 |
QO

-16 |

-18 'L T T T ‘ : I T ]

Day Day Week 1 Week 3 Week 6 Week 9 Week 12

before after

administation administation

®1mg @®i0ong ®2s mg

105 | © Compass Pathways

Efficacy: a statistically Rapid onset action: the
significant and clinically effect occurred the day
meaningful reduction in after the administration

depression symptoms

Note: TRD = treatment-resistant depression. *Montgomery-Asberg Depression Rating Scale

Durability: a sustained response at
Week 12 — a positive indication for high
potential as a monotherapy

©



Double the number of patients who received 25 mg dose had a
sustained response at Week 12, compared to 1 mg (20.3% vs 10.1%)

25
20.3% x
(16/79)
20 25 mg vs 1 mg odds ratio = 2.2; p = 0.081
10 mg vs 1 mg odds ratio = 0.7; p = 0.460
15
10 Definition of sustained response: participants meeting the
MADRS response criteria at any visit up to and including
Week 3 and also at all visits after Week 3 until Week 12
| .
0

Protocol Definition

B COMP360 25 mg mCOMP360 10 mg mCOMP3601mg

106 | © Compass PathwaysNote: * = nominal sig odds ratio vs 1 mg; p = p-value; number of sustained responders stated in bar, MADRS: Montgomery-Asberg Depression Rating Scale @)



COMP360 was generally well-tolerated in the phase llb study

Treatment-emergent adverse events There were no concerns with vital signs, ECG or clinical laboratory
(TEAES) data in any of the treatment groups
of TEAES were of mild or TEAEs involving hallucinations (which only occurred in the 25 mg
> )O% moderate severity and 10 mg groups) and illusions (all groups) started and resolved
on the day of administration
most frequent TEAES TESAES of suicidal ideation, suicidal behaviour and intentional self-
5 across the 10 mg and 25 injury were uncommon but occurred unevenly across groups in
mg doses were headaches, non-responders
nausea, fatigue, insomnia
and anxiety Table 32: TESAEs by Primary MedDRA SOC and PT — Safety Analysis Set
SOC COMP360 25 mg | COMP360 10 mg | COMP360 1 mg Overall
PT (N=79) (N=75) (N=79) (N=233)
] n (%) events | n (%) events n (%) events n (%) events
of TEAEs occurring on the Any TESAEs 5(6.3) 10 | 6(3.0) 7 1(1.3) 2 12 (5.2) 19
. . . Psychiatric disorders 5(6.3) 9 5(6.7) 6 1(1.3) 2 11 (4.7) 17
> ; ; % day of administration Intentional 2(2.5) 2 2(2.7) 2 1(1.3) 2 5(2.1) 6
resolved on the same or self-injury
. Suicidal ideation 2(2.5) 2 2(2.7) 3 0 0 4(1.7) 5
next day, most were mild Suicidal behaviour | 3 (3.8) 3 0 0 0 0 3(1.3) 3

or moderate

107 | © Compass Pathways Note: TEAEs = treatment-emergent adverse event, TESAEs = treatment-emergent serious adverse events, TRD = treatment resistant depression; ECG = eectrocard@



Key lessons for end of phase Il (1)

 Minimal effective single dose

« Clear evidence for efficacy of a single 25 mg dose v1 mg
and apparent numerical separation from 10 mg

« Durability of response to 12 weeks
« Consider more than one administration of drug

* E.g. especially of interest for 10 mg dose

108 | © Compass Pathways
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Blinding or dose uncertainty

100
90
80
70
60

40
30
20
10

=12.5
(n=71)

109 | © Compass Pathways

>12.5-<25
(n=20)

=25 -<37.5
(h=1%)

=37.5-=50 =50-<562.5 = $25-<75

(n=30)

(n=36) (n=20)

5D-ASC: Visual Restructuralization Score

m COMP360 25 mg

m COMP360 10 mg

m COMP3460 1 mg

=75 -=<87.5
(n=27)

>~ 87.5-<100
(n=56)
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Key lessons for end of phase Il (2)

 Three dose design appears largely to ensure blinding
* Nevertheless, placebo study required for safety baseline

* Further standardize psychological support to ensure
we are clearly measuring the drug effects and not the
Impact of differential psychological support.

10 | © Compass Pathways
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The Phase lll studies are desighed to address these key clinical
objectives

> To investigate the efficacy of COMP360 25mg as a
single dose (in Study COMP 005) or two fixed doses (in
Study COMP 006), administered with psychological

support in improving symptoms of depression at Week
6

> To characterise the efficacy and durability of two
fixed COMP360 10 mg doses (in Study COMP 006)

> To establish the safety profile of COMP360 25 mg and
COMP360 10 mg versus placebo and/or COMP360 1 mg

M | © Compass Pathways
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Midomafetamine Capsules In
Combination with Psychological
Intervention for Treatment of
PTSD

ADVANCING PSYCHEDELIC
CLINICAL STUDY DESIGN

January 31, 2024

Berra Yazar-Klosinski, Ph.D.
Chief Scientific Officer

MDMA-assisted therapy has not been approved by any regulatory agency.
The safety and efficacy of MDMA-assisted therapy have not been established for the treatment of
PTSD.
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COMMITTED TO TRANSFORMING MENTAL HEALTHCARE

From development stage to commercial ready
PENDING REGULATORY APPROVAL

lykos:

THERAPEUTICS

- 1986: MAPS created to support MDMA-assisted therapy research

« 2010: Pilot study published in Psychopharmacology

- 2014: MAPS Public Benefit Corporation (MAPS PBC) formed as drug development company
- 2016: Successful End of Phase 2 meeting with FDA

- 2017: FDA Breakthrough Therapy designation

- 2019: First Phase 3 participant treated in MAPP1 PTSD clinical trial

- 2021: MAPP1 published in Nature Medicine

- 2022: Phase 3 completion with end of MAPP2 PTSD clinical trial

- 2023: MAPP2 published in Nature Medicine

« 2023: Submitted New Drug Application for MDMA-assisted therapy for PTSD

- 2024: First equity financing and MAPS PBC rebranded to Lykos Therapeutics

1. Greer GR & Tolbert, R. J Psychoactive Drugs. 1998;18(4):371-379. 2. Stolaroff, MJ. (2004). The Secret Chief Revealed. Sarasota, FL: Multidisciplinary Association for Psychedelic Studies. 3. Doblin, RE.
(2001) Regulation of the Medical Use of Psychedelics and Marijuana. [Doctoral dissertation, Harvard University]. Accessed Jan 25, 2024. https://maps.org/2014/11/18/dissertation-rick-doblin-ph-d.
MDMA, 3,4-methylenedioxymethamphetamine; PTSD, post-traumatic stress disorder. 0116
MDMA-assisted therapy has not been approved by any regulatory agency. The safety and efficacy of MDMA-assisted therapy have not been established for the treatment of PTSD. :
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MDMA Is an Entactogen e e
lykos

THERAPEUTICS

Rationale and Use of Key Terms

MDMA-Assisted Therapy: midomafetamine capsules « “Psychological intervention” and “entactogen” are
administered in combination with psychological terminology recognized in the industry and utilized by
intervention provided by Qualified Healthcare FDAZ

: 1
Provider (QHP) - “Qualified Healthcare Provider’ (QHP) was selected for

prescribers and payors to be able to convey the
qualifications of the provider of the psychological
Intervention.

- MDMA is the active pharmalceutical ingredient of
midomafetamine capsules.

1. Lykos Therapeutics Announces Submission of New Drug Application to the FDA

for MDMA-Assisted Therapy for PTSD. Dec. 12, 2023. https://lykospbc.com/press-
releases/maps-pbc-announces-submission-of-new-drug-application-to-the-fda-for-mdma-
assisted-therapy-for-ptsd/ 2. FDA Draft Guidance for Industry, Psychedelic

Drugs: Considerations for Clinical Investigations (June 2023)

MDMA, 3,4-methylenedioxymethamphetamine.

MDMA-assisted therapy has not been approved by any regulatory agency. The safety and 0117
efficacy of MDMA-assisted therapy have not been established for the treatment of PTSD. .
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Dosing and administration

RECOMMENDED DOSING REGIMEN* PENDING REGULATORY APPROVAL

Treatment Cycle 1

102 mg midomafetamine (three 34 mg
capsules) with psychological intervention

I i l J
At least 21 days between medication
sessions

lykos

THERAPEUTICS

Rationale and Use of Terms

Midomafetamine capsules +
“psychological intervention” =
“medication session”

Treatment Cycle 2

150 mg midomafetamine (three 50 mg
capsules) with psychological intervention

“Medication session” + follow-up

integration psychotherapy sessions = one
“treatment cycle”

At least 21 days between medication
sessions

Treatment Cycle 3

150 mg midomafetamine (three 50 mg
capsules) with psychological intervention

*free base dosage strength

Three “treatment cycles” =
a “complete treatment course”

MDMA-assisted therapy has not been approved by any regulatory agency. The safety and efficacy of MDMA-assisted therapy have not been established for the treatment of PTSD.
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Nonclinical &
Early Phase
Trials
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lykos:

THERAPEUTICS

Complete nonclinical program highlights
CONDUCTED CONCURRENT WITH CLINICAL DEVELOPMENT

* IND-enabling single and repeat-dose toxicology Key Results:
3?:;2)8 In dog, rat (did not translate to clinical *No unusual findings in toxicology studies!

* No Observed Adverse Event Level (NOAEL) doses
reported in developmental & reproductive toxicology studies
 Invitro & in vivo GLP genotoxicity standard battery were established based on repeat-dose toxicology studies?

« hERG Channel inhibition patch clamp assays

« Developmental & reproductive repeat-dose GLP Toxicokinetic studies adequately demonstrated kinetics. No

toxicology studies in rabbit, rat further pharmacokinetic characterization was required?
 Definitive (pivotal) GLP 28-day repeat-dose * No evidence of neurotoxicity with weekly dosing or single-
toxicology studies in dog, rat covering Maximum dose?

Tolerated Dose : . : :
« Carcinogenicity studies were not required as the

 Included toxicokinetics, special genotoxicity battery was negative, and the product is
neurohistopathology, and safety pharmacology intended for acute use?
assessments

* No findings suggestive of QT prolongation?
- Evaluated central and autonomic nervous
systems, as well as cardiovascular and respiratory

1. Cohen,Q\./ﬁggﬂ@Psychopharmacol. 2021;35(11):1431-1434. 2. Data on File, Mod 2.4 Nonclinical Overview, Lykos.
hERG, human ether-a-go-go-related gene; IND, Investigational New Drug; GLP, Good Laboratory Practice. 0120
MDMA-assisted therapy has not been approved by any regulatory agency. The safety and efficacy of MDMA-assisted therapy have not been established for the treatment of PTSD.
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Designing an empiric dosing regimen |yk'o'-s’-‘

Phase 1 Research conducted by Charlie Grob, MD: May 1994 — November 1995 | Results published: 1996, 199812

18 subjects each had 3 separate sessions 2 weeks apart. Ordering of sessions was randomized.
Group 1 (n=3) Group 2 (n=3) Group 3 (n=3) Group 4 (n=3) Group 5 (n=3) Group 6 (n=3)

0.25 0.75 1.00 1.50 1.75
mg/kg mg/kg mg/kg mg/kg mg/kg

0.50 1.00 1.25 1.75 2.00
mg/kg mg/kg mg/kg mg/kg mg/kg

2.25

«  Wider variability in subjective effects & pharmacodynamics (PD) than expected with mg/kg dosing, justifying fixed dosing

« Ability to adjust dosing necessary to assure maximum efficacy

» Acceptable safety results for further research

1. Grob CS. Behav Brain Res. 1996;73(1-2):103-107. 2. Grob CS. Int J Drug Policy. 1998;9:119-124. 0121
MDMA-assisted therapy has not been approved by any regulatory agency. The safety and efficacy of MDMA-assisted therapy have not been established for the treatment of PTSD. .
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Phase 2 PTSD pilot studies explored a range of
doses

THERAPEUTICS
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First part of split dose: o 25 30 40 75 100 125
Second part of split dose: O 0 12.5 15 20 37.5 50 62.5

Dose Level (mg)

« Estimated Therapeutic Bounds determined after two medication sessions with split dosing in 6 studies?
« Second part of split dose taken in (179/197) 90.9% of blinded Phase 2 medication sessions?

1. Mithoefer MC et al., Psychopharmacology (Berl). 2019;236(9): 2735-2745. This article is licensed under a Creative Commons Attribution 4.0 International License. To view a copy of this
license, visit http://creativecommons.org/licenses/by/4.0/. 2. Doblin, RE. (2001) Regulation of the Medical Use of Psychedelics and Marijuana. [Doctoral dissertation, Harvard University].
Accessed Jan 25, 2024. https://maps.org/2014/11/18/dissertation-rick-doblin-ph-d.

PTSD, post-traumatic stress disorder.

MDMA-assisted therapy has not been approved by any regulatory agency. The safety and efficacy of MDMA-assisted therapy have not been established for the treatment of PTSD.
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COMMITTED TO TRANSFORMING MENTAL HEALTHCARE

Metabolism of MDMA In humans
WELL-CHARACTERIZED

lykos

THERAFEUTIGS

* Body weight was identified as a covariate affecting 7
MDMA clearance and volume of distribution AT —==y I T

- - - - . Cszm
* Not clinically meaningful when considering Purort,actve vz (Minor metabole, active)

therapeutic bounds !

o damathyknalion
demethylenation CYP2D6
« Age and sex were not identified as significant CHme CYpIA2
covariates on the pharmacokinetics of MDMA? " DAV

* No impact of a high fat meal on the maximum ~ | .
observed C._... and AUC!? HHMA \ /

{(Major metabolite, inactive)

max

Glucuronide and
* C.. and AUC, ,,, were not meaningfully affected Ouation sulfate conjugation
by split dosing over 2 hours relative to
administering the total dose in a single dose!

HMMA

COMT = catecholamine O-methyltransferase; CYP = cytochrome P450; HHA = 3 4-dihydroxyamphetamine:
HHMA = 3,4-dihydroxymethamphetamine; HMA = d-hydroxy-3-methoxyamphetamine;

HMMA = 4-hydroxy-3-methoxymethamphetamine; MDA = 3 d-methylenedioxyamphetamine:
MDMA = 3 4-methylenedioxymethamphetamine.

Image credit: Lykos Therapeutics.

1: Data on File, Mod 2.7.2, Lykos. 2: MAPS-05; 3: Kolbrich et al. Ther Drug Monit.. 2008;30(3): 320-332.
MDMA, 3,4-methylenedioxymethamphetamine. Cmax, highest concentration. Tmax, time to achieve
highest concentration. AUC, area under the curve. H, hours.

MDMA-assisted therapy has not been approved by any regulatory agency. The safety and efficacy of MDMA-
assisted therapy have not been established for the treatment of PTSD.
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Randomized, double-blind, placebo-controlled Phase 3 trial design

@ L
Visits
o 2
— o
c 289
O N O
Q eg s
385"
c = Preparatory Visits  Treatment Cycle 1 Treatment Cycle 2 Treatment Cycle 3
xS , ,
Y Split dosing- First part: 68 mg Split dosing- First part: 100 mg
’ ’ Second part: 34 mg Second part: 50 mg
~_
Participant and therapist x__/
conduct three 90-min
. 3x Treatment Cycles:
psychotherapy visits

Medication session
followed by 3 integration
psychotherapy visits

A Preparatory Session A Medication Session A Integration Session

lykos”

THERAPEUTICS

Follow-up

Endpoint

18 weeks post-
randomization

1. Mitchell JM et al. Nat Med. 2021;27(6):1025-1033. 2. Mitchell JM et al. Nat Med. 2023;29(10):2473-2480. 1,2: These articles are licensed under a Creative Commons Attribution 4.0 International

License. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.
MDMA-assisted therapy has not been approved by any regulatory agency. The safety and efficacy of MDMA-assisted therapy have not been established for the treatment of PTSD.
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Two Phase 3 trials met endpoints
AFTER THREE MEDICATION SESSIONS

kadéi '

THERAPEUTICS

MAPP1: MDMA-Assisted Therapy Demonstrated MAPP2: MDMA-Assisted Therapy Demonstrated
Significant Reduction in PTSD Severity?! Significant Reduction in PTSD Severity?

50 - 50 -
S —
0 i
o 40 1 2 04
= o
o) o)
Q Q
(%) (%0
> 30 - > 30 A
o ©
> >
3 20 | S 20
O O
e 0
— —
Lo 10 A ) w 10 - )
% —Placebo with therapy (n=44) <D/'_> —Placebo with therapy (n=50)
< — = = < —— - =
O o MDMA AT (N 4|6) | | S Iv\DMA AT (n=53) | | |

Baseline Post Session 1 Post Session 2 Post Session 3 Baseline Post Session 1 Post Session 2 Post Session 3
- LSMean changes in CAPS-5 scores after 3 medication * LSMean changes in CAPS-5 scores after 3 medication
sessions were —24.4 for MDMA-AT vs. -13.9 for placebo + sessions were —23.7 for MDMA-AT vs. -14.8 for placebo +
therapy group (p<0.0001)! therapy group (p<0.001)?

1. Mitchell JM et al. Nat Med. 2021;27(6):1025-1033. 2. Mitchell JM et al. Nat Med. 2023;29(10):2473-2480.

1, 2. These articles are licensed under a Creative Commons Attribution 4.0 International License. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0. 0126
MDMA-assisted therapy has not been approved by any regulatory agency. The safety and efficacy of MDMA-assisted therapy have not been established for the treatment of PTSD.
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Pooled Phase 3 adverse event reports
SAFETY SET

Treatment Emergent Adverse Event Reports in 2x MDMA Group Vvs.
Placebo Group in 210% of Participants Who Received MDMA, n (%)

Reaction

Muscle tightness

\Y/1D]\V/VaN
(n=99)
59 (59.6%)

Placebo
(n=95)
19 (20.0%)

Decreased appetite

43 (43.4%)

10 (10.5%)

Nausea 38 (38.4%) 16 (16.8%)
Hyperhidrosis (sweating) 28 (28.3%) 4 (4.2%)
Feeling cold 20 (20.2%) 6 (6.3%)
Paraesthesia 15 (15.2%) 4 (4.2%)
Restlessness 15 (15.2%) 2 (2.1%)
Dry mouth 14 (14.1%) 6 (6.3%)
Bruxism 13 (13.1%) 2 (2.1%)
Mydriasis (pupil dilation) 13 (13.1%) 0 (0%)
Feeling jittery 13 (13.1%) 0 (0%)
Nystagmus 13 (13.1%) 1(1.1%)
Vision blurred 12 (12.1%) 1(1.1%)
Chest discomfort 11 (11.1%) 4 (4.2%)
Chills 11 (11.1%) 1 (1.1%)
Tremor 11 (11.1%) 3 (3.2%)
Abdominal pain upper 10 (10.1%) 5 (5.3%)

THERAPEUTICS

Serious Adverse Event Reports??

2 participants in the placebo group reported 3 SAEs,
consisting of suicide attempts or suicidal ideation,
which resulted in self-hospitalization

No SAEs in the MDMA group in Phase 3 trials

Treatment Emergent Adverse Event Reports of
Special Interest

Suicidal Ideation or Behavior

- Suicidal Behavior: 0.0% (0/99) MDMA vs. 2.1%(2/95) Placebo?3
- At least Moderate Ideation:
- 13.1% (13/99) MDMA vs. 10.6%(10/95) Placebo?3

ol
.

Iyl'('ds"[

- Intentional Self-Injury: 3.0% (3/99) MDMA vs. 5.3% (5/95) Placebo??

Cardiac Events

- Palpitations: 4.0%(4/99) MDMA vs. 2.1% (2/95) Placebo?3
Abuse (dependence, misuse, and diversion)

- Overt Abuse: 0% in MDMA vs. 0% in placebo?3

MDMA-AT has not been approved by any regulatory agency. The safety and efficacy of MDMA-AT have not
established for the treatment of PTSD.

1. Data on File, Draft USPI, Lykos. 2. Mitchell JM et al. Nat Med. 2021;27(6):1025-1033. 3. Mitchell JM et al. Nat Med. 2023;29(10):2473-2480. 1, 2. These articles are licensed under a Creative Commons Attribution 4.0
International License. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0.

MDMA, 3,4-methylenedioxymethamphetamine; SAE, Serious Adverse Event.

been
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Summary of MDMA dosing considerations
AFTER TWO DECADES OF RESEARCH

lykos

THERAFEUTIGS

Complete nonclinical program was conducted, however not informative for extrapolation of clinical doses
Therapeutic bounds estimated based on Phase 1 and Phase 2 pilot studies

Due to multiple metabolic pathways, with non-linearity better observed at higher end of dose range,
variable subjective and pharmacodynamic effects

Phase 2 dose response & placebo-controlled studies provided efficacy data in PTSD participants which
supported a threshold dose response

Phase 3 dosing regimen incorporates split dose and dose escalation with 3 medication sessions

Generally, temporary dose-dependent increases in blood pressure and pulse were observed that
resolved by the end of the medication session without treatment and no serious outcomes

Empiric development of dosing regimen was beneficial in the context of improving efficiency in
development program and prediction of effect size observed in Phase 3 trials.

MDMA, 3,4-methylenedioxymethamphetamine; PTSD, post-traumatic stress disorder.
MDMA-assisted therapy has not been approved by any regulatory agency. The safety and efficacy of MDMA-assisted therapy have not been established for the treatment of PTSD.
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We thank all the study
participants and their
support networks.

We acknowledge and
appreciate the oversight of
the Clinical investigators
and study therapists for
their expert treatment of
participants. We also thank
the study coordinators,
medical providers, night
attendants, data monitoring
committee members,
Independent and
Adherence Raters, and
Lykos Therapeutics and
MAPS staff for their efforts.

We also thank NIDA for
providing primary PK data.
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Presentation Aims

« Define some of the questions surrounding durability of
treatment response.

« Summarize existing knowledge concerning durabillity of
response.

» Consider strategies to answer some of the most important
guestions.
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Two big guestions:

1. How can we maximize the durability of the effects of a
treatment episode?

2. How should we decide if and when follow-up treatment should
be administered?
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Durability of effects of a treatment episode
could depend on:

* Drug

Dosage

Number and schedule of doses

Indication

Patient characteristics

Co-occurring treatment (psychotherapy, medications, etc.)

Whether we are looking for within- or between-group effects

N
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Whether and when to administer follow-up
treatment could depend on:

« Duration of effects of the primary treatment episode

 Efficacy of follow-up treatment for
— Maintenance of effect
— Treatment of relapse

« Safety (risk profile could change with greater exposure)

 All three could depend on many factors (see previous slide)

-
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What do we know about the durability
of treatment episode effects?
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MDMA for PTSD

o
o
Il

« Treatment model: 3 high-dose sessions, 4-6 §
. . . =
weeks apart, combined with extensive : e =
somewhat idiosyncratic therapy before, during, §
and after sessions (duration of treatment 3
. 2 — Placebo with therapy S
episode = approx. 16 weeks) — MDMA-assisted therapy
» Effects increase over the course of the episode -
and persist for at least 4 weeks after final dose. BT, Meni0R  MeeeEity A,
Qu estl O nS Mitchell, et al. Nature Medicine, 2021
a
. - ) - CAPS-5
Long-term outcomes? (6-month F/U study under ik o blacebo with therany (1501
Way) - MDMA-AT (n=53)

 |Is dosage, timing, and number of doses ideal?

* Would non- or partial responders show
iImprovement with further treatment, either
immediately or in subsequent episode?

40

P<0.001,d=0.7
30

o

CAPS-5 total severity score (s.e.m.)

« Safety issues that emerge with greater 20 '
exposure? B
N P
. NYULangone 10 - 138
Health Baseline After session 1 After session2  After session 3

Mitchell et al., Nature Medicine, 2023



Questions

» Does duration of response depend on dose,
number of sessions, concurrent psychotherapy?

* Would non- or partial responders show
improvement with further treatment, either
Immediately or in subsequent treatment

Psilocybin for MDD

* Treatment model: 1-2 sessions (15-30 mg),
combined with variable amounts of therapy,
before and after sessions (minimal therapy
during the session).

» Effects increase over the course of the episode

. . episode?
and persist for at least 3-6 weeks after final . :
dose » Predictors of response (e.g., smaller effect with
' TRD)?
¥ e
| i
b g
Goodwin et al. NEJM 2022 5
Von‘Rotz et aI'. Lancet 2023 = : :SFollow-up,n ] ® R
Raison et al, JAMA 2023
N
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Psilocybin for Substance Use Disorders

» Treatment model: 1-3 sessions (20-40+ mg),

combined with variable amounts of therapy,
before and after sessions (2-20 weeks)

» Effects persist for at least 6 months after final

dose.

Questions

Does magnitude and duration and of response
depend on substance?

Dose, number of sessions, concurrent
psychotherapy (is one session enough)?

Dose titration?

Would non- or partial responders show
Improvement with further treatment?
Predictors of response (e.g., larger effect with
more severe AUD)?

S
NYULangone
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A Percent heavy drinking days

Heavy drinking days, %

100

80~
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Urinary Cotinine

% Abst. at 6 Months (n = 61)

60

Intake 10wks 6mo
Johnson et al., J Psychopharm 2014
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Johnson et al., Neuropsychopharm 2022

% Abst. at 6 Months (n = 93)
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Subjective Effects

« Correlated with treatment outcomes across
several studies across multiple diagnoses.

« Correlation does not imply causality.

* However, these experiences present one of the
more plausible explanations for long-term
persistence of treatment effects.

« They may or may not be separable from
whatever direct actions on the brain are also
predictive of treatment outcome.

Questions

» Does magnitude and duration of response
depend on aspects of self-reported experience?

 If so, which aspects are important?

« Can size and durability of treatment effects be
improved by maximizing the relevant effects?

Y
NYULangone
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Study Designs to Address Durability

* Treatment model: 1-3 sessions (20-40+ mg),
combined with variable amounts of therapy,
before and after sessions (2-20 weeks)

» Effects persist for at least 6 months after final
dose.

Questions

* Does magnitude and duration and of response
depend on substance?

* Dose, number of sessions, concurrent
psychotherapy (is one session enough)?

* Dose titration?

* Would non- or partial responders show
Improvement with further treatment?

» Predictors of response (e.g., larger effect with
more severe AUD)?

I
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Study designs to address durability of effects

1vs. 2 Sessions

Relapse Prevention

Screening Screening
! |
Baseline Assessment Baseline Assessment
: :
Randomization Randomization
Psilocybin 1 mg Psilocybin 1 mg Psilocybin 30 mg | | Psilocybin 30 mg Psilocybin 1 mg Psilocybin 30 mg
s s s a : :
J ! ' ' Primary endpoint Primary Endpoint
" l ' I ! }
H H \ H If response is If response is
Primary endpoint | | Primary Endpoint | | Primary Endpoint | | Primary Endpoint N2 adequate, re- adequate, re- >N
T T T T randomize randomize
Psilocybin 1mg | | Psilocybin30mg | | Psilocybin1mg | | Psilocybin 30 mg Yes N
: : ' Psilocybin 1 mg Psilocybin 30 mg Psilocybin 1 mg Psilocybin 30 mg
i i ; : ; i i i
2° Endpoint 2° Endpoint 2° Endpoint 2° Endpoint 2° Endpoint 2° Endpoint 2° Endpoint 2° Endpoint
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Esketamine Nasal Spray TRD Clinical Development Program

Nineteen Phase 1, Four Phase 2, and Seven Phase 3 Studies
Evaluated for Safety in >1700 Esketamine-treated Patients

Five Completed Phase 3 Studies with Intranasal Esketamine

3 Short Term 1 Maintenance of Effect

TRANSFORM-1 (3001) l SUSTAIN-1 (3003) | SUSTAIN-2 (3004)

TRANSFORM-3 (3005)
(patients 265 years)

Ongoing Studies at FDA Approval

SUSTAIN-3 (3008) - Continuation Phase

TRD3006 Short Term Study 3 Study

J&J | Neuroscience



Establishing the Treatment Paradigm

How will esketamine nasal spray be used in clinical practice?
How frequently and for how long should a patient be dosed initially?

How long will a clinical response achieved with esketamine last, and canitbe  maintained
with an oral antidepressant?

Will periodic “booster” doses of esketamine be required to maintain responsiveness to
an oral antidepressant? If so, what is the minimal effective frequency of such  doses?

Will withdrawal of treatment result in discontinuation syndrome?

1. aan het Rot M, Collins KA, Murrough JW, et al. Safety and efficacy of repeated-dose intravenous ketamine for treatment-resistant depression. Biol Psychiatry. 2010;67(2):139-145. 2. Mathew SJ, Shah A, Lapidus K, et al. Ketamine for treatment-
resistant unipolar depression: current evidence. CNS Drugs. 2012 Feb 3. .
\J&J | Neuroscience



Clear and Consistent FDA Feedback

* “In order to approve such a product, we would need to be able to advise clinicians on how
best to use the product after an initial response.”

* “Due to its unigueness (e.g. safety concerns, questions of how to maintain response), we
view esketamine very differently than the previously approved oral antidepressants. We
would therefore need to see maintenance data at the time of filing.”

* “Given the great importance of the maintenance-of-effect data with this drug, we would

consider one positive short-term study along with a positive maintenance-of effect-study to
be sufficient for NDA submission.”

* “If the duration of the randomized withdrawal phase is not sufficient, the study will not yield
useful information as to how well patients can be maintained on oral antidepressant drug

J&alone after induction and stabilization with esketamine.” |
Neuroscience



Phase 2 Study Dose Frequency

Study 2002
&~ IV Ketamine =@- |V Placebo
Dose Frequency 2x/Week Dose Frequency 3x/Week
0
5 <
g % -5 A -5 -
g o0
3 g -10 - o -10 - P
('_5 Y—
= O
o o
P2 -15 - -15 - o
7)) :'__CS o O
DD: @) > 0 o <@
<o 20 - -20
=50}
p<0.001 p<0.001
-25 ] ] 1 1 1 -25 L] T T T T T
Day 1 Day 4 Day 8 Day 11 Day 15 Day 1 Day 3 Day5 Day 8 Day 10 Day 12 Day 15
J&J | Neuroscience

Singh JB, Fedgchin M, Daly EJ, et al. Am J Psychiatry. 2016 Aug 1;173(8):816-26.



Short-Term Study Design
TRANSFORM-2 (3002)

New Oral AD
+ Intranasal Placebo
: : N=109
Patients with TRD: Non
non-response to 2 ADs — Responders:
(1 observed prospectively) D/C prior AD
Esketamine Flex dose (56 or 84 mg)
+ New Oral AD
N=114
Screenin Double-blind Induction Phase
& Nasal Spray Dose Frequency: 2x per week
4 weeks 4 weeks
Acute studies designed to evaluate efficacy of 4-week induction treatment, allowing
for meaningful comparison of Esk + New Oral AD vs New Oral AD + PBO
J&J | Neuroscience

AD, antidepressant; D/C, discontinued; OL=0Open Label Popova V, et al. Am J Psychiatry 176:6, June 2019



Maintenance of Effect Study Design
SUSTalN-1 (3003)

Integrated acute/maintenance trial designed to investigate the maintenance of remission

of nasal esketamine + oral AD versus placebo + oral AD in adult patients with TRD!

OL nasal

esketamine
Dn_‘ect (2x/week) Responders™
recruitment +

Oral AD*

Responders™*
from acute
induction
studies
(TRANSFORM 1
and 2)*
n=268

(n=437)

Non-responders

Study complete* |

PBO + AD
responders

Nasal placebo
+ AD*

Oral AD* +
nasal
esketamine
frequency
stabilization$

n=455

v

Screening Induction
~4—7 weeks 4 weeks

Primary analysis set

I
>

Optimization
12 weeks

Stable
responders &
remitters

Stable
remitters
(N=176)

Stable
responders
(N=121)

Nasal placebo
+ AD

Nasal esketamine

+ AD

—> Follow up

»

Randomized withdrawal/ :

maintenance phase
Variable duration

Individualized Dosing Frequency

Weekly for 15t 4 weeks of Optimization
Weekly or every other week thereafter based on MADRS score

*Duloxetine, escitalopram, sertraline or venlafaxine extended-release; **Responders defined as 250% reduction in the MADRS total score from baseline [Day 1 pre-randomization] at the end of the 4-week double-blind induction phase of the acute 3001 and 3002
studies; tResponders who entered the optimization phase remained on the same intranasal study drug as taken in the induction phase; $Frequency of intranasal medication sessions was reduced to once weekly for 4 weeks, then individualized to weekly or every

J &J other week based on severity of depressive symptoms (lowest dosing frequency adequate to maintain remission [MADRS <12]).
AD, antidepressant; OL, open label; PBO, placebo; TRD, treatment-resistant depression.

| Neuroscience
Daly E, et al. JAMA Psychiatry September 2019 76 (9)



Open-Label Continuation Study Design
SUSTaIN-1 (3008)

SUSTAIN-3 provided participants in prior studies access to esketamine nasal spray while assessing the long-term effects of individualized dosing
Primary Objective: long-term safety and tolerability. Secondary Objective: long-term efficacy

Post-Approval Commitment: characterize LT effects on cognition and urinary function

Patients from TRANSFORM-1,
TRANSFORM-2, Assessments
TRANSFORM-3,
SUSTAIN-1, SUSTAIN-2,
TRD-3006 (US-only)

AEs, including those of clinical interest (e.g.
dissociation, sedation, increased blood
pressure and interstitial cystitis)

OL esketamine (28", 56 or 84 mg

OL flexible-dose esketamine
weekly, every other week or

(28*, 56 or 84 mg 2x per week)

Discharge Readiness

every 4 weeks™)
Cognition: Cogstate computerised test
battery and HVLT-R

_ Optimization/maintenance Clinical Rating: MADRS, CGI-S
Induction phase Responders H
phase Patient Rating: PHQ-9
> >
4 weeks Variable duration
*28 mg dose only an option for patients >65 years; **Based on CGI-S & tolerability. '
J&J AE, adverse event; CGI-S, Clinical Global Impression-Severity; HVLT-R, Hopkins Verbal Learning Test-Revised; OL, open label. | Neuroscience

Fu DJ et al, Dec 4th, 2023, ACNP Annual Meeting



MADRS Total Score Over Time
SUSTaIN-3 (3008)

Mean (+/- SE) in MADRS Total Score

30+

25

20 A

15

10 4

Induction

- OptimizatiorvMaintenance

Mean MADRS total
score decreased
during the
induction phase
The reduction

persisted during
optimization/main
tenance phase

No. of Subjects

Intranasal Esk

J&J

456 437

429

1110 1018 965
443 1050 968 943

920

803

| Neuroscience 155

Fu DJ et al, Dec 4th, 2023, ACNP Annual Meeting



Key Take Aways

Consider how a treatment will be used in clinical practice and generate data to support this

What would you want to know ?

Treatments with novel mechanisms of action and new dosing paradigms will require unique clinical
development plans to inform labelling and clinical use

Durability of effect becomes an even greater factor in the overall benefit-risk assessment of novel
therapeutics with safety and abuse liabilities

Depending on how a treatment will be used, maintenance of effect studies may be required pre-approval
Post-approval data collection can further inform durability of effect

Collaborate early and often with regulators!

\J&J | Neuroscience



Thank you

Johnson&dJohnson | Neuroscience
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