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Hybrid Meeting

Joining online: 
Microphone and video will remain off during the meeting
Share your questions using the Zoom Q&A function 

Joining in -person:
Please write your questions on the index cards provided

This public meeting is being recorded
The slides, transcript, and video will be available at www.ReaganUdall.org



TodayƐs Agenda (Eastern Time) 

9 am   Welcome & Opening Remarks 

9:10 am Session 1: Overview of the Changing Ketamine Landscape

9:30 am  Session 2: Scope of the ketamine Use in Clinical Practice

11 am   Break 

11:10 am  Session 3: Identifying Safety Concerns and Potential Risks Associated with the 

 Use of Ketamine Products 

12:05 pm  Lunch  



TodayƐs Agenda (Eastern Time) 

1:15 pm  Session 4: Policy and Regulatory Challenges for the Medical Use of Ketamine 

2:15 pm  Session 5: Online Promotion and Access to Ketamine    

3 pm   Break 

3:10 pm  Session 6: Potential Future Use of Ketamine 

4 pm   Closing Remarks & Adjourn



Opening Remarks
Marta Sokolowska, PhD
Deputy Center Director for Substance Use and 
Behavioral Health 
Center for Drug Evaluation and Research
U.S. Food and Drug Administration



Overview of the Changing Ketamine Landscape 

Gerard Sanacora, MD, PhD
Yale University 



Overview of the Changing 
Ketamine Landscape
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George D. Gross and Esther S. Gross Professor of Psychiatry, 
Yale University School of Medicine
Director Yale Depression Research Program
Co-Director Yale New Haven Hospital Interventional Psychiatry 
Service



Disclosures
Å In the past 2 years Dr. Sanacora has served as a consultant or scientific advisory board member to Ancora/Embark, 

Aptinyx, Axsome Therapeutics, Biogen, Biohaven Pharmaceuticals, Bristol-Myers Squibb, Clexio, Cowen, Denovo 
Biopharma, ECR1, EMA Wellness, Freedom Biosciences, Gilgamesh, Janssen, KOA Health, Levo Therapeutics, 
Merck, MiCure, Navitor Pharmaceuticals, Neurocrine, Novartis, Perception Neuroscience, Praxis Therapeutics, 
Relmada Therapeutics, Sage Pharmaceuticals, Seelos Pharmaceuticals, Transcend Therapeutics, Vistagen 
Therapeutics, and XW Labs; and received research contracts from Johnson & Johnson (Janssen), Merck, and 
Usona Institute. Dr. Sanacora holds equity in Biohaven Pharmaceuticals, Freedom Biosciences, Gilead, Relmada, 
Tetricus and is a co-inventor on a US patent (#8,778,979) held by Yale University and a co-inventor on US 
Provisional Patent Application No. 047162-7177P1 (00754) filed on August 20, 2018, by Yale University Office of 
Cooperative Research. Yale University has a financial relationship with Janssen Pharmaceuticals and may 
receive financial benefits from this relationship. The University has put multiple measures in place to mitigate this 
institutional conflict of interest. Questions about the details of these measures should be directed to Yale 
ÖŰŔƻĲƖƚŔƣǃќƚШ9ŸŰŉũŔĦƣШŸŉInterest Office       

Off-label use discussed 
 Several including;
  Ketamine
  



Ketamine Timeline (Depression Centric)
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Biological Explanations for Delayed Onset

Å.)



Identifying the Glutamate NMDA Receptor as a Possible 
Target for Antidepressant Drug Development



ñIf one viewed depression as a 

disorder of cortico-limbic function, 

then glutamatergic and GABAergic 

signaling would be implicated. This 

perspective shift led us to test the 

effects of the NMDA glutamate 

receptor antagonist as a probe of 

alterations in glutamate signaling 

associated with depression.ò

Historically

dominant 

monoaminergic  
theory

Shift to cortical and limbic 
pathology

Changing Theories of Mood Disorder Pathophysiology

Krystal JH, Abdallah CG, Sanacora G, Charney DS, Duman RS. Neuron. 2019 Mar 6;101(5):774-778



fŰŔƣŔċũШÅĲƓŸƖƣƚШŸŉШuĲƣċůŔŰĲќƚШÅċƓŔĬШ ŰƣŔĬĲƓƖĲƚƚċŰƣШ
Action

Zarate et al. Arch Gen Psych. 2006.
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33% Remission day 1

RCT IV Ketamine vs. Saline (N=18) RCT IV Ketamine vs. Saline (N=8) 
HDRS = Hamilton Depression Rating Scale for depression.

Berman R,  et al. Biol Psychiatry. 2000;47:351ï354.

ñTo the amazement of our patients and ourselves, we found that ketamine produced rapid, profound, 

and surprisingly durable antidepressant effects that were temporally dissociated from the brief acute 

behavioral effects of the drugò Krystal JH, et al. Neuron. 2019 Mar 6;101(5):774-778
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IV Ketamine т Efficacy in MDD/TRD

Newport DJ et al. Am J Psychiatry. 2015.

At 1 day

At 1 week



ÅHope

ÅUnique Psychological / Spiritual Experience

ÅPositive Social Interactions

Duman, Aghajainian, Sanacora, and Krystal Nat Med. 2016 Mar; 22(3): 
238т249.

NMDA Receptor, Glutamate 
Burst, and Neuroplasticity



A Survey of the Clinical, Off-Label Use of Ketamine as a Treatment for Psychiatric Disorders

Total Number of Physicians Initiating the Practice of Providing Ketamine Off Label for the Treatment of Psychiatric Disorders per 
Calendar Year (Bars), and Cumulative Number of Ketamine Providers Over Time (Line)

Wilkinson et al. Am J Psychiatry. 2017 Jul 1;174(7):695-696  

Rapid Increase in Clinicians Providing Ketamine 
for the Treatment of Psychiatric Disorders



Potential Risks

Science , Volume 244, Issue 4910 Jun 1989

https://www.science.org/journal/science
https://www.science.org/toc/science/244/4910




Balancing the Potential Benefits with the Current 
Knowledge and Potential Risks of Ketamine Treatment

Small Sample Sizes
Shortage of Long-Term Data
Risk of Toxicity
Substance Abuse Liability



Need to Address the Key, Clinically Relevant 
ÄƨĲƚƣŔŸŰƚШÅĲŊċƖĬŔŰŊШuĲƣċůŔŰĲќƚШÅċƓŔĬШ§ŰƚĲƣШ

Antidepressant Effects
ÅImmediate Clinical Relevance
Å What is the Optimal Dosing Strategy for Ketamine (dose, 

route, and frequency)?
Å What is the Longer-term effectiveness of the treatment?
Å What is Longer-term safety of the treatment approach? 
Å What are the Critical Moderators of response or adverse 

effects?
ÅDiagnoses,  Subtypes, genetic, or endophenotypic 
differences in response
ÅDrug-drug interactions (regarding both safety and 
efficacy)



EsKetamineKetamine
The (S) enantiomer has a greater affinity 
for the NMDA glutamate receptor. This 
allows for a greater amount of NMDA 
receptor blocade with lower doses of the 
drug. (White et al.. (1980)Pharmacology of ketamine 
isomers in surgical patients.Anesthesiology52: 231т239., 
Oye et al. . Effects of ketamine on sensory perception: 
evidence for a role ofN-methyl -D-aspartate receptors. J 
Pharmacol Exp Ther. 1992;260:1209ï13)

Singh et al. Biol Psychiatry. 2016 Sep 15;80(6):424-431

Antidepressant 
effects of 
esketamine 
delivered 
intravenously

https://www.ncbi.nlm.nih.gov/pubmed/26707087


Esketamine Phase 3 Clinical Development Program 
in Treatment-Resistant Depression (TRD)

1. Fedgchin M, et al. Poster presented at: the 9th Biennial Conference of the International Society for Affective Disorders (ISAD); September 20-22, 2018; Houston, TX.; Fedgchin M, et al. Int J Neuropsychopharmacol.2019 
Jul 10. [Epub ahead of print] 2. Popova V, et al. Poster presented at the 2018 Annual Meeting of the American Society of Clinical Psychopharmacology (ASCP); May 29-June 1, 2018; Miami FL. ; Popova et al.  Am J 
Psychiatry.2019 Jun 1;176(6):428-438 3. Daly EJ, et al.  Poster presented at the European College of Neuropsychopharmacology (ECNP) Congress; October 7, 2018; Barcelona, Spain.; Daly et al. JAMA 
Psychiatry.2019;76(9):893-903 4.  Wajs E, et al. Poster presented at the European College of Neuropsychopharmacology (ECNP) Congress; October 7, 2018; Barcelona, Spain. Wajs et al. J Clin Psychiatry. 2020 Apr 
28;81(3):19  5. Ochs-Ross R, et al. Poster presented at the 2018 Annual Meeting of the American Society of Clinical Psychopharmacology (ASCP); May 29-June 1, 2018; Miami FL. Ochs-Ross et al. Am J Geriatr Psychiatry. 
2020 Feb;28(2):121-141.

Study Design n Duration (wk) Main endpoints

Acute, fixed dose 
study (3001, 
TRANFORM - 1) 1

Double -blind, active 
controlled

346 4-week induction MADRS change at 4 
weeks

Acute, flexible dose 
study (3002, 
TRANSFORM - 2) 2

Double -blind, active 
controlled

223 4-week induction MADRS change at 4 
weeks

Elderly, acute, 
flexible dose study 
(3005, TRANSFORM -
3) 5

Double -blind, active 
controlled

138 4-week induction MADRS change at 4 
weeks

Maintenance, relapse 
prevention study 
(3003, SUSTaIN 1) 3

Open - label or double -
blind induction (4 -wks) 
and optimization (12 -

wks), followed by 
double -blind, active -

controlled maintenance

705 Variable duration, longer 
term

Time to relapse; relapse 
in stable remitters; 

relapse in stable 
responders

Maintenance, safety 
study (3004, 
SUSTaIN 2) 4

Open - label 802 52 -weeks Safety and tolerability

https://www.ncbi.nlm.nih.gov/pubmed/31290965
https://www.ncbi.nlm.nih.gov/pubmed/31109201
https://www.ncbi.nlm.nih.gov/pubmed/31109201


IN Esketamine (Spravato®) FDA Approval

FDA approves new nasal spray medication for treatment-resistant 
fgrtguukqp="cxckncdng"qpn{"cv"c"egtvkhkgf"fqevqtҲu"qhhkeg"qt"enkpke."March 
2019
https://www.fda.gov/news-events/press-announcements/fda-approves-new-nasal-spray-medication-treatment-resistant-depression-available-only-certified

Expanded use of SPRAVATO esketamine  Clll  nasal spray for 
the treatment of major depressive disorder (MDD) with 
acute suicidal ideation or behavior, August 2020.
https://onlinelibrary.wiley.com/doi/abs/10.1002/mhw.32471

https://www.fda.gov/news-events/press-announcements/fda-approves-new-nasal-spray-medication-treatment-resistant-depression-available-only-certified
https://onlinelibrary.wiley.com/doi/abs/10.1002/mhw.32471


Esketamine (Spravato®) 
Guidance



Data on > 58,000 patients and over 800,000 dose administrations


