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Initial Proof of Concept Studies with IV Ketamine

BRIEF REPORTS

Antidepressant Effects of Ketamine A Randomized Trial of an N-methyl-D-aspartate
in Depressed Patients Antagonist in Treatment-Resistant Major Depression
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Numerous RTCs of Ketamine and Esketamine

Demonstrate Short-term Efficacy in Depression
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Are Ketamine and Esketamine Equally Effective?

No significant difference on antidepressant and
dissociation measures after single IV infusion of ketamine 4000
and esketamine at their approximate equipotent doses .
(0.5 mg/kg and 0.25 mg/kq) EaﬁmmT
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Correia-Melo FS, et al Journal of Affective Disorders Volume 264, 1 March 2020, 527-534 Time



Esketamine Nasal Spray FDA Approved Indications

Esketamine is indicated, in conjunction with an oral antidepressant, for the treatment of:
» Treatment-resistant depression (TRD) in adults

» Depressive symptoms in adults with major depressive disorder (MDD) with acute
suicidal ideation or behavior

Limitations of Use:

» The effectiveness of esketamine in preventing suicide or in reducing suicidal ideation
or behavior has not been demonstrated. Use of eketamine does not preclude the
need for hospitalization if clinically warranted, even if patients experience
Improvement after an initial dose of esketamine

> Esketamine is not approved as an anesthetic agent. The safety and effectiveness of
as an anesthetic agent have not been established.



Clinical Populations Studied & Strength of Evidence

+++++: 2 2 RTCs, acute
& maintenance
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+. Open-label /case
report

IV IN Outcome Measure(s)
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How Do Individual Symptoms Respond in TRD?
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How Do Patient Sub-groups Respond in TRD?

MADRS Total Score: LS Mean Treatment Difference of Change

from Baseline to Day 28 MMRM Across Subgroups
Pooled TRANSFORM-1(3001) and 2 (3002)
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Is Dissociation Necessary for Response?

Presently, the literature does not support the conclusion that dissociation is necessary for antidepressant
response to ketamine. However, further work is needed to explore the relationship between dissociation and

antidepressant response at the molecular, biomarker, and psychological levels.
Ballard and Zarate Nature Communications | https://doi.org/10.1038/s41467-020-20190-4
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How Frequently Should a Patient be Dosed?

== IV Ketamine =@- |V Placebo -0~ |V Ketamine =@- |V Placebo
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L
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-20
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The recommended initial dose frequency of
IN esketamine is 2 times/week for 4 weeks

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




Can Relapse be Prevented with Continued, Intermittent

Dosing?
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What Is the Safrety Profile of Long-term, Intermittent

Dosing?

IN Esketamine Risk Evaluation and Mitigation Strategy (REMS)
To mitigate risks related to sedation, dissociation, and abuse and misuse, IN Esketamine is
only available through a restricted REMS program

SUSTAIN-3
Ongoing Long-term, OL, Safety Study of IN Esketamine
N=1148
Median (range) Exposure: 31.7 (0-50) months

No New or Unexpected Safety Findings

Cognition remained stable among patients, except for a slight slowing of reaction times in those =65 years,
consistent with results of another longitudinal trial

No evidence of abuse, dependence or withdrawal

No new blood pressure, bladder, renal or hepatic findings

Janssen Data on File



Ketamine in MDD with Suicidal Ideation or Behavior
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Improvement in depression mediated 33.6%
of the effect on suicidal ideation score
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Esketamine in MDD with Suicidal Ideation or Behavior

Least-Squares Mean (+ SE) Changes in MADRS Total Score Frequency Distribution of CGI-SS-r Score at Baseline,
From Baseline During the Double-Blind Treatment Phase? 4 and 24 Hours Post-First Dose, and Day 25
(Observed Cases)
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Canuso, C. et al ACNP 58th Annual Meeting, 2019



How Do Patient Sub-groups Respond in MDD with SI/B?
Depression

Phase 3 Pooled MADRS Total Score: Treatment Effect at 24 Hours Phase 3 Pooled MADRS Total Score: Treatment Effect at 24 Hours
by Demographic Subgroups by Baseline Clinical Characteristics

Placebo  Esk 84 mg Placebo  Esk 84mg
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How Do Patient Sub-groups Respond in MDD with SI/B ?
Suicidality

Phase 3 Pooled CGI-SS-r: Treatment Effect at 24 Hours
by Baseline Clinical Characteristics

Placebo Esk 84 mg

Difference of LS Means (85% CI) +30C, N + S50C, N

Overall ——p 225 224
Bassline MADRS =Median (41) —— 123 125
Total Score >Median (41) ——— 102 98

Yes —i— 140 142
Prior Suicide Attempt

No —— 85 80
Baseline Suicide Yes —— 55 68
Attempt Within the
Last Month No —— 170 156
SOC Antide Antidepressant , 108 103

ntidepressant monotherapy ——

Treatment as Antid tol
Randomized ntidepressant plus — 17 o

augmentation therapy

2 16 12 08 04 0 04 08 12 18 2
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Canuso, C. et al ACNP 58th Annual Meeting, 2019



Summary

e Unequivocal evidence for IV ketamine and IN esketamine in rapid and robust efficacy in
treatment of depressive symptoms

» Direct comparison of ketamine and esketamine is limited but suggests similar efficacy
» Broad-spectrum efficacy seen across symptoms, sub-groups and sub-types

» Antidepressant efficacy appears independent of dissociation

» Long-term efficacy and safety, and dosing regimen established for IN esketamine

e Mixed results for effect on suicidality

» Methodologic issues may account for differences in outcomes across studies

e More research is needed in other diagnoses/dimensions, special populations and with arketamine

e More comparative research is needed across racemic, S- and R-ketamine as well as across various
routes of administration
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