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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



Today’s 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  



Today’s 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 
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Disclosures
• 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 
University’s Conflict of Interest Office       

Off-label use discussed 
 Several including;
  Ketamine
  



Ketamine Timeline (Depression Centric)
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Biological Explanations for Delayed Onset

• .)



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



“If 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.”

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



Initial Reports of Ketamine’s Rapid Antidepressant 
Action

Zarate et al. Arch Gen Psych. 2006.

90

80

70

60

50

40

30

20

0

100

10

Response: 50% decrease in HAMD from baseline

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;47:351–354.

“To 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 drug” Krystal JH, et al. Neuron. 2019 Mar 6;101(5):774-778
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IV Ketamine – Efficacy in MDD/TRD

Newport DJ et al. Am J Psychiatry. 2015.

At 1 day

At 1 week



• Hope

• Unique Psychological / Spiritual Experience

• Positive Social Interactions

Duman, Aghajainian, Sanacora, and Krystal Nat Med. 2016 Mar; 22(3): 
238–249.

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 
Questions Regarding Ketamine’s Rapid Onset 

Antidepressant Effects
• Immediate Clinical Relevance

•  What is the Optimal Dosing Strategy for Ketamine (dose, 
route, and frequency)?

•  What is the Longer-term effectiveness of the treatment?
•  What is Longer-term safety of the treatment approach? 
•  What are the Critical Moderators of response or adverse 

effects?
• Diagnoses,  Subtypes, genetic, or endophenotypic 

differences in response
• Drug-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. Anesthesiology 52: 231–239., 
Oye et al. . Effects of ketamine on sensory perception: 
evidence for a role of N-methyl-D-aspartate receptors. J 
Pharmacol Exp Ther. 1992;260:1209–13)

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 
depression; available only at a certified doctor’s office or clinic, 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



Response:

 Ket- 108/195 (55.4%) 

 ECT- 70/170 (41.2%)

N Engl J Med 2023;388:2315-25.

Ketamine provided at 0.5mg/kg/40mins 2X week for 3 
weeks.  ECT provided 3 X week for 3 Weeks.

Remission:

 Ket- 63/195 (32.3%)

 ECT-  34/170 (20.0%)

Median final KIT 

dose prior to exit: 

0.85 mg/kg; range 

of dosing quantiles 

is 0.6 to 1.3 mg/kg
Alison McInnes presented at 
ASCP May 2024 in Miami FL



Remission occurred in 50% of the ketamine Group on post-infusion 

day 1 and 35% of participants in the placebo group. 

By post-infusion day 3, 40% of both groups remained in remission.

Logistic regression suggested a significant inverse 

relationship between these two variables (odds 

ratio = 0.89 (95% CI 0.81 to 0.96); P = 0.001).
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Where Do We Stand Today?

Considerations and challenges related to 
system-wide implementation of 

ketamine/esketamine for use beyond 
anesthesia



Published Online:17 Mar 2021
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Scope of Ketamine Use Clinical Practice

Steven P. Cohen, MD
Northwestern University Feinberg School of Medicine
Uniformed Services University of Health Sciences 



Ketamine: ASRA, AAPM & ASA 

Guidelines for Chronic Pain
Steven P. Cohen

Edmund I. Eger Chair of Anesthesiology, Vice Chair of Research and Pain 
Medicine & Professor of Anesthesiology, Neurology, Physical Medicine & 

Rehabilitation, Psychiatry and Neurological Surgery, Northwestern 
University Feinberg School of Medicine

Director of Pain Research, Walter Reed National Military Medical Center

Professor of Anesthesiology and Physical Medicine & Rehabilitation

Uniformed Services University of the Health Sciences

Colonel, U.S. Army (ret)



Steven P. Cohen

Financial Relationship Disclosure

- Consultant for Halyard, 

Scintilla, SPR, Boston Scientific 

& Abbott, Regeneron

- This presentation does discuss 

off-label usage



Methods of Development

 Consensus guidelines approved in November 2016 by 
ASRA BoD, and developed into a joint effort between 
ASRA and AAPM

 In early 2018, ASA signed on with minimal revisions

 8 questions established for chronic pain section, and 5 
for acute pain section, which were approved by the 
committee

 Decision made on 1st conference call to separate the 
two and to have a comprehensive review on ketamine 
attached to the chronic pain section

 Pain questions separated into modules of 3 to 4 
people who collaborated on answer with Committee 
Chair, which were then sent to the entire committee 
for approval or further revisions

 Used modified USPSTF guideline criteria

 Used by numerous pain organizations





Acute & Chronic Pain 

Summary Guidelines



Key Points, Differences, Explanations & Updates

Question Recommendations Rationale

Who can give 

ketamine? 

Physicians in charge of administration has DEA schedule 3 

license (consistent with APA guidelines for depression 

treatment) but also be competent to administer moderate 

sedation (ACLS) b/c higher doses. The person who administers 

boluses can be an RN or physician with ACLS. For continuous 

infusions, a physician should be available to treat 

emergencies. 

FDA classifies IV ketamine as indicated as an “anesthetic” agent 

for diagnostic and surgical procedures, ideally short-lasting; as an 

anesthetic induction agent; and to supplement low-potency 

agents such as N20. First line of monograph asserts emergence 

reactions occur in 12% of people (may require trained personnel). 

What are the best 

indications? 

Chronic: CRPS (Grade B), SCI (Grade B for up to 2-wk benefit), 

(migraine) headache (Grade D; 2 of 5 studies in ED for 

migraine show benefit).

Acute: Pts undergoing painful surgeries; those with opioid 

tolerance or h/o OUD; severe acute pain including SSA; pts 

with sleep apnea.

Recommendations based on studies with different methodology; 

no conceptual basis for better response on CRPS & meta-analysis 

does not support superiority for any condition or pain category. 

Study from VA showed higher risk of relapse and overdose in pts 

with OUD in remission after surgery. 

Contraindications Poorly controlled cardiac dx or psychosis (Grade B), liver 

impairment & elevated IO and IC Pressure (Grade C). For 

chronic (not acute) pain, Grade C for active substance use 

disorder .

Weak evidence for elevated intraocular and ICP as 

contraindication; reports on cardiac cx infrequent. Difference for 

substance use disorder for acute vs. chronic pain based on 

stronger need for non-opioid analgesics for acute pain and higher 

doses needed for chronic pain. 

Risk mitigation No labs necessary for healthy individuals (c/w ASA 

recommendations for surgery). Baseline LFTs (and peri/post-

infusion testing, and pre-testing EKG as needed. 

Physician available who can address side effects (psychiatric, CV, 

GI, etc.). Short-acting BZD (midazolam) and/or alpha-2 agonist 

(clonidine) may prevent AEs. 

Dosage 0.35 mg/kg bolus, with up to 1 mg/kg/h for acute and up to 2 

mg/kg/h for chronic pain.

The rationale for chronic pain (reverse central sensitization) may 

require higher doses, and dose-response relationship studied more 

for chronic pain. Effects may depend on total dose, peak blood 

levels and rate of rise to peak blood levels. 



Is There Any Role For Oral ketamine Or Another NMDA Receptor 

Antagonist As A Follow-Up treatment In Lieu Of Repeat Infusions? 

 Most placebo-controlled trials 
demonstrate no benefit from oral 
ketamine, though one showed an opioid-
sparing effect

 Oral ketamine has a bioavailability < 20% 
with wide variability

 Contains abuse potential

 RCTs have demonstrated short but not 
long-term benefit from intranasal 
ketamine for acute & chronic pain, 
neuropathic pain and migraines

 Bioavailability 40% with rapid on- and 
offset

 Cohen et al. (2004, 2006, 2009) found that IV 
ketamine predicts response to oral 
dextromethorphan for neuropathic pain, 
fibromyalgia and for opioid-tolerant people

 Sensitivity 76%

 Specificity 78%

 PPV 67%

 NPV 85%

 Placebo response rate higher in ketamine 
responders (i.e. past (+) response predicts future 
(+) response 

Jafarinia et al. 2016, Ishizuka et al. 2007, Lauretti et al. 1999, Haines et al. 1999; Carr et al. 2004; Huge et al. 

2010; Afridi et al. 2013



Use Of Non-Ketamine NMDA Receptor Antagonists Have 

Yielded Mixed Results for Neuropathic Pain

 Dextromethorphan, 

amantadine – conflicting 

results

 Memantine- negative

 Magnesium- positive, but 

few studies & small 

sample sizes

 Carbamazepine- positive

Collins et al. Pain Med 2010; Aiyer et al. Clin J Pain 2017



Level of Evidence

 Considering the costs and resources 

involved, it is reasonable to provide 

a trial with follow-up oral or 

intranasal ketamine, or 

dextromethorphan, in lieu of serial 

treatments. 

 Higher dose, repeat infusions 

should be provided to non-

responders to other treatment 

regimens up to 8-12 per year. 

Low Level of 
Certainty for oral 
preparations, 
moderate for 
intranasal, Grade b 
Recommendation



Is There Any Evidence for a Dose-Response Curve or 

Therapeutic Cutoff

 All analgesic medications are associated 
with a therapeutic dose range

 For depression, a systematic review 
found that dosages above 0.5 mg/kg over 
40 minutes were more effective than 
lower dosages

 Maher et al. found higher dosages and 
longer infusions were associated with 
longer durations of pain relief

 Noppers et al. found infusions < 2 h were 
likely to be ineffective

 Infusions > 10 h were 95% likely to provide 
pain relief > 48 h, while those > 30 h were 
99% likely 

 In providing the rationale for anesthetic (> 7 mg/kg/h) 
doses of ketamine, Kiefer et al. found higher doses 
resulted in better relief

 Orhuru et al. Anesth Analg 2019: 2 of 3 RCTs that used > 
400 mg cumulative dose reported benefit vs. 1 of 3 that 
used low-dose

 MD for high-dose −2.72 points; 95% CI, -3.18 to -2.27 
points; P < 0.001 vs. MD for low-dose −1.20 points; 95% 
CI, −1.43 to -0.96 points; P <0.001

 Likely cumulative dose, peak blood levels and rate of rise to 
peak blood levels that determine benefit

 Weak correlation between psychomimetic & antidepressant 
effects\

 Not all studies show dose response or correlation with blood 
levels (2 RCTs showed no correlation with serum levels)

Xu et al. 2016; Maher et al. 2017; Noppers et al. 2010 & 2011; Sigtermans et al. 2009; Schwartzman 2009; Amr 2010, Orhurhu et al. 2019; Kiefer et al. 2008



Level of Evidence

 There is moderate evidence to support 

higher dosages of ketamine over longer 

time periods, and more frequent 

administration for chronic pain. 

 Higher doses also carry greater risks

 Similar to the strategy employed for 

opioids and other analgesic drugs with 

significant side effect profiles, it is 

reasonable to start dosing with a single, 

outpatient infusion lasting more than 2 

hours, and reassess before initiating 

further treatments- similar to the strategy 

widely recommended for epidural steroid 

injections. 

Low Level of 
Certainty, Grade 
C Recommendation



What Constitutes a Positive Treatment Response?  

 The threshold used to designate 

responders must consider risks and 

costs of treatment

 >30% decrease in pain considered 

“clinically meaningful”

 > 12.8% decrease in ODI clinically 

meaningful for back pain

 Different than what is considered 

“statistically significant” in a placebo-

controlled trial

 Should consider function, 

psychological and emotional well-

being, sleep, medication use and 

satisfaction

 Among RCTs evaluating ketamine for 

chronic pain, 4 used > 50% pain relief as the 

cutoff for a “responder”

 1 (-) study used > 30% for cancer pain

 Studies evaluating patients for over 2 weeks 

did not designate a time frame for a 

“positive outcome”

Farrar et al. Pain 2001; Turk et al. Pain 2003; Noppers et al. Eur J Pain 2011; Kvarnstrom et al. Acta Anaesthesiol 

Scand 2003, 2004; Eichenberger et al. Anesth Analg 2008; Salas et al. J Palliat Med 2012



Level of Evidence

 We consider > 30% decrease 

in pain, or a comparable 

improvement in function, 

coupled with patient 

satisfaction to be a positive 

outcome

 Single outpatient infusions 

should provide relief lasting 

> 3 weeks, while inpatient 

or serial outpatient 

infusions should provide 

relief lasting > 6weeks

 Patient expectations and 

satisfaction should be 

considered

 Similar to guidelines for ESI, a “series” of 

infusions should not be administered by rote, 

but rather tailored to patient response.  

Considering the risks of long-term ketamine 

treatment, limiting these to no more than 12 

per year is reasonable, though deviations may 

be made in exceptional circumstances

 Moderate Level of 
Certainty, Grade C 
Recommendation



Ketamine and Psychiatric Morbidity

 Co-prevalence rate of depression 30%-60%

 Ketamine makes people ‘feel good’

 Low-dose ketamine alleviates depression

 IV ketamine, higher doses > Esketamine

 Psychomimetic effects correlated with 
antidepressant effects in 37.5% of studies 

 Evidence growing for PTSD & other 
psychiatric illnesses

 Growing rate of abuse

 2.3 million people in U.S. over 12 years 
old reported using ketamine

 3% of high school students 

 Increasingly implicated in MVCs

 One study in Hong Kong found ketamine in 
45% of subjects involved in non-fatal MVCs

Marcantoni et al. 2020: 0.5 mg/kg IV Ketamine vs. 

Placebo for Depression

2013 National Survey on Drug Use and Health in U.S.; Mathai et al. 2021; Wong et al. Hong Kong Med J

Bahji et al. 2021: IV Ketamine vs. 

s-Ketamine for Depression

Feder et al. 2021: Repeat Ketamine vs. Versed for PTSD



Pain Dimensions: More Effective for Affective 

Component? 

 Described in 1968 by Melzack & Casey

 Sensory-Discriminative- Based on 
nociceptive input, includes magnitude & 
location

 Can be measured by QST

 Affective-Motivational- Evolutionary 
arousal & negative emotions 
(unpleasantness), from limbic & reticular 
structures

 Cognitive-Evaluative- Provides contextual 
info based on past experiences and likely 
outcomes (attitudes and beliefs), 
processed via higher CNS structures

 Large majority of studies have reported 
negative effects of ketamine on QST

 Schwartzman et al. RCT evaluating ketamine 
in 19 pts with CRPS: 31% reduction in S-D 
component vs. 46% in A-M component

 2 studies reported better pain relief in obese 
pts, who have higher affective pain component

Eichenberger et al. A & A 2008, Schwartzman et al. Pain 2009; Noppers et al. EJP 

2011; Cohen et al. Pain Med 2022



Acute Pain Indications

 Moderate to severe postoperative 

pain, refractory to opioids or with 

limiting side effects

 Opioid tolerant patients

 Substance misuse disorder not a 

contraindication

 Data suggest higher risk of relapse 

and overdose after surgery in pts 

with ho OUD

 Sickle cell anemia

 Patients with obstructive sleep 

apnea

 Grade C evidence for ketamine PCA 

as sole analgesic for postoperative 

pain, Grade B for adjunct to opioids

 Karlow et al. Ann Emerg Med 2018: Meta-analysis comparing 

low-dose (< 0.5 mg/kg) IV ketamine to opioids for acute pain 

in ED

 3 studies, 251 patients

 Mean difference in pain scores 0.42 (95% CI = –0.70 to 1.54) 

 Ketamine had more AEs (18 vs. 8) and requests for repeat 

dosing (4 vs. 0)



Take Home Points

 The skyrocketing use of ketamine warrants the developed of consensus guidelines, which may 

improve patient care, inform regulatory guidelines, and enhance safety

 Considering the risks and resources involved in IV ketamine infusions, and their lack of long-

term benefit, it is reasonable to trial an oral NMDA receptor antagonist, though the evidence 

supporting their effectiveness is mixed

 Indirect evidence, evidence-based reviews and extrapolation from clinical trials evaluating 

other analgesics support a dose-response relationship for subanesthetic dosages of ketamine 

for chronic pain

 Per IMMPACT guidelines, a positive treatment response must consider not only pain relief but 

also AE’s, analgesic usage, patient expectations/ satisfaction, functional changes, sleep and 

psychological benefit

 Growing evidence for use in acute pain, even without opioids

 Compared to use for anesthesia (and even depression), research on ketamine for chronic pain 

is in its infancy, and should focus on indications, patient selection, long-term efficacy, and 

side effects 



Scope of Ketamine Use Clinical Practice

Eric Hermes, MD
Veterans Health Administration
Yale University School of Medicine



Ketamine and Esketamine 
Delivery for Treatment 
Resistant Depression in 
the Veterans Health 
Administration

Eric Hermes, M.D.
National Director, Psychopharmacology and Somatic Treatments
Office of Mental Health, Veterans Health Administration
27 June 2024
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Ketamine & Esketamine ”National Protocol Guidance” for VA

https://www.va.gov/formularyadvis
or/DOC_PDF/CRE_Ketamine_Infusi
on_for_Treatment_Resistant_Depr
ession_Rev_Jul_2022.pdf

https://www.va.gov/formularyad
visor/DOC_PDF/CRE_Intranasal_
Esketamine_for_Depression_Nati
onal_Protocol_Rev_FEB2022.pdf



https://www.healthquality.va.gov/guidelines/MH/mdd/



VA’s Ketamine/Esketamine Dissemination Strategy

1.Community of Practice for “Somatic Treatments”
• Email Group
• Monthly Meeting

2.Ketamine/Esketamine Special Interest Group
3.National Training Program for ketamine/esketamine clinical teams
4.Information Hub

• Policy, guidance, support documents 
• Data on Availability and Utilization

5.Technical Support for Implementation
6.Program Evaluation



Ketamine and Esketamine Availability at VA Facilities

Available in a VA 
Facility

Available through 
Referral to the 

Community

Hermes, EDA, Parillo, LA, Van Engelen, LM, and Hoff, R. Availability 
and Utilization of Somatic Treatments in the Veterans Health Administration Fiscal Year 
2022. VA Office of Mental Health and Suicide Prevention. West Haven, CT: NEPC. Aug 2023



Trends in ECT, rTMS, Ketamine, Esketamine Utilization Among Veterans 

ECT

rTMS

Ketamine

esketamine

Hermes, EDA, Parillo, LA, Van Engelen, LM, and Hoff, R. Availability 
and Utilization of Somatic Treatments in the Veterans Health Administration Fiscal Year 
2022. VA Office of Mental Health and Suicide Prevention. West Haven, CT: NEPC. Aug 2023







• Veterans who began treatment in 2020

• Population with Severe and Treatment 
Resistant Depression: 

• Mean of 39 MH visits in the previous 6 
months

• 22% with inpatient stays

• 13% prior rTMS

• 18% prior ECT

• Mean of 18 infusions (about 3 months) 

• About 50% improved significantly

• 26% reached response 



Findings For Ketamine and Esketamine Deployment in VA

Overall: Increasing AVAILABILITY at VA facilities and UTILIZATION by Veterans

• Especially good as these are complex interventions requiring significant resources, care 
coordination, and presentation to a facility

Challenges for VA

• Rich Facilities getting Richer: Expansion is lead by facilities which already offer one 
intervention adding additional interventions

• Persisting Under-Treatment of Treatment Resistant Depression (TRD): Despite increasing 
utilization less than 2% of Veterans who may have TRD were treated in FY22 with any 
somatic treatment



Next steps For VA

1. Improve the Standardization of Delivery and Data Capture 
for Ketamine/Esketamine
• Recently Transitioned from retrospective report to real-time data capture

• Institute templated procedure across the system

2. Explore the Underutilization of Care for Veterans with TRD
• Identify barriers to specialized TRD evaluation and care. 

3. Prepare for the Future: Psychedelic Assisted Psychotherapy
• Nine VA facilities “formally” integrate psychotherapy as part of ketamine or esketamine delivery 



Contact

Eric Hermes, M.D.
National Director, Psychopharmacology and Somatic Treatments
Office of Mental Health, Veterans Health Administration

eric.Hermes@va.gov



Scope of Ketamine Use Clinical Practice

Discussion:
• Steven P. Cohen, MD, Northwestern University Feinberg School of 

Medicine, Uniformed Services University of Health Sciences 
• Eric Hermes, MD, Veterans Health Administration, Yale University School 

of Medicine
• Mikhail Kogan, MD, George Washington University Center Integrative 

Medicine 
• Brittany O’Brian, PhD, Baylor College of Medicine 
• Jessica Poole, NDAP, CRNA, Pennsylvania Association of Nurse 

Anesthetists 
• Sandhya Prashad, MD, American Society of Ketamine Physicians



Break 

The meeting will resume at 11:10 am ET



Identifying Safety Concerns and Potential Risks 
Associated with the Use of Ketamine Products 

Joseph Palamar, PhD, MPH
New York University Langone Health



Recreational Ketamine Use, Misuse of 

Prescribed Ketamine, and Associated 

Adverse Effects 

Joseph J. Palamar, PhD, MPH

NYU Langone Health, Department of Population Health 

June 27th, 2024
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National Institute on Drug Abuse:
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▪ U01DA051126 (PI: Cottler)



The History of Recreational Ketamine Use



Early recreational use and ‘abuse’ 

• Might have occurred as early as 1967 

• Some reports suggest that available as pills and powder on the ‘street’ in the 1970s

• Abuse first reported by the FDA in 1979

• By the mid-1980s, instances of addiction were reported

• Appeared in the nightclub scene in the early 1990s as an adulterant in ecstasy

• Soon after, it became sold on its own 

• Widespread diversion (veterinary clinics)

• Between 1992 and 1999, the DEA received ~800 reports of sales and possession

• Scheduled by the DEA (Schedule III) in 1999

Siegel RK. Phencyclidine and ketamine intoxication: a study of four populations of recreational users. NIDA Res Monogr. 1978(21):119-147.

Jansen K. Ketamine: Dreams and Realities. Sarasota, FL: Multidisciplinary Association for Psychedelic Studies; 2000.

Ketamine abuse. FDA Drug Bull. 1979;9(4):24. Kamaya H, Krishna PR. Ketamine addiction. Anesthesiology. 1987;67(5):861-862.

Jansen KL. Non-medical use of ketamine. BMJ. 1993;306(6878):601-602.

Mion G. History of anaesthesia: The ketamine story - past, present and future. Eur J Anaesthesiol. 2017;34(9):571-575.



Law enforcement seizures

• Decades ago, most illicit ketamine was diverted from legitimate sources (e.g., veterinary 

clinics)

• Global production from clandestine laboratories in Southeast Asia (previously India)

• Most illicit product is now smuggled in through Mexico

• This version of ketamine is thus not pharmaceutical grade

National Drug Intelligence Center. Intelligence Bulletin: Ketamine. July 2004. Cloud J. Recreational Pharmaceuticals. TIME 2001.

Images: DEA. Ketamine. Erowid. Ttokkyo image. UNILAD. Hong Kong police seize record 13-ton haul of ketamine.



Ketamine law enforcement seizures in the US

• The number of seizures increased 349% from 55 in 2017 to 247 in 2022 

• 824 seizures in total weighing 4,084 lbs. (with one seizure weighing 1,591 lbs.)

• 99% in powder form

• Preliminary: in 2023, >350 seizures, >1,000 kg in powder

Palamar JJ, Wilkinson ST, Carr TH, Rutherford C, Cottler LB. Trends in Illicit Ketamine Seizures in the US From 2017 to 2022. JAMA Psychiatry. 2023;80(7):750-751.



Ketamine use among high school seniors in the US

Miech RA, Johnston LD, Patrick ME, O’Malley PM, Bachman JG, Schulenberg JE. Monitoring the Future national survey results on drug use, 1975–

2022: Secondary school students. Monitoring the Future Monograph Series. Ann Arbor, MI: Institute for Social Research, University of Michigan. 2023.



Ketamine use among young adults (aged 18+) in the US

National Surveys on Drug Use and Health, 2015-2022

Palamar JJ, Rutherford C, Keyes KM. Trends in Ketamine Use, Exposures, and Seizures in the United States. Am J Public Health. 2021;111(11):2046-2049.

Note: Trend lines are plotted separately as trends are considered “broken” due to changes in the survey design



Ketamine use among young adults (aged 16-24) in the UK

Crime Survey for England and Wales. Office for National Statistics. Drug misuse in England and Wales: year ending March 2023. 

Note: Data were not collected during the COVID-19 pandemic



Ketamine use among NYC nightclub attendees

Palamar JJ, Le A, Cleland CM, Keyes KM. Trends in drug use among nightclub and festival attendees in New York City, 2017-2022. Int J Drug Policy. 2023;115:104001.

Palamar JJ, Keyes KM. Trends in drug use among electronic dance music party attendees in New York City, 2016-2019. Drug Alcohol Depend. 2020;209:107889.

Note: 2024 represents Quarter 1 (January – March 2024)



Ketamine use among NYC nightclub attendees

Data collected from 2024 Quarter 1 (n=200). Saliva testing conducted using liquid chromatography 

quadrupole time-of-flight mass spectrometry (LC–QTOF–MS). 



Effects



facebook.com/Ozora.Festival.Official



“It pretzels your thoughts into Mobius strips.”

“You see everything inside and out and curling all around itself…

There’s a lot of unfolding.” 

James St. James, Disco Bloodbath (Party Monster) 



General effects

• Numbness, passiveness, and perception that the world is not real

• Changed perception of body consistency or distortion of body parts

• Sensations of weightlessness or floating

• Absence or distortion of a sense of time or place

• Even small doses can lead to dissociation and hallucination

• Larger doses can lead to intense detachment from reality and 

perceived out-of-body experiences (“K-hole”)

• Effects can be seen as pleasurable or horrific 

• Effects can thus impair judgment and impede functioning

Hansen G, Jensen SB, Chandresh L, Hilden T. The psychotropic effect of ketamine. J Psychoactive Drugs. 1988;20(4):419-425.

Jansen K. Ketamine: Dreams and Realities. Sarasota, FL: Multidisciplinary Association for Psychedelic Studies; 2000.

Schifano F, Corkery J, Oyefeso A, Tonia T, Ghodse AH. Trapped in the "K-hole": overview of deaths associated with ketamine misuse in the UK 

(1993-2006). J Clin Psychopharmacol. 2008;28(1):114-116. Image: flowvella.com. Ketamine. 



Adverse effects

• A fifth (19%) of NYC nightclub attendees who used ketamine in the past year reported a 

“harmful or very unpleasant” effect after use in which they were concerned about their 

immediate safety

• In our more recent study, 13% had experienced such an effect after use in the past month

• Of these, 59% asked someone for help and 7% visited an emergency department (ED)

• Confusion and nausea/vomiting were the most common symptoms

• The last year of Drug Abuse Warning Network data in 2011 estimated 1,550 ketamine-

related ED visits in the US (with 71.5% of cases involving alcohol co-use)

• We at NDEWS are receiving reports of deaths in Chicago and Florida (April 2024)

Palamar JJ, Acosta P, Le A, Cleland CM, Nelson LS. Adverse drug-related effects among electronic dance music party attendees. Int J Drug Policy. 2019;73:81-7. 

Palamar JJ, Le A. Prevalence of self-reported adverse effects associated with drug use among nightclub and festival attendees, 2019-2022. Drug Alcohol Depend 

Rep. 2023;7:100149. Substance Abuse and Mental Health Services Administration. Drug Abuse Warning Network, 2011: National Estimates of Drug-Related 

Emergency Department Visits. Rockville, MD: 2013. Chaves TV, Wilffert B, Sanchez ZM. Overdoses and deaths related to the use of ketamine and its analogues: A 

systematic review. Am J Drug Alcohol Abuse. 2023: 49(2):141-150. 



Adverse effects

• In a study of ED presentations, the most common acute effects were impaired 

consciousness (45%), hypertension (40%), and tachycardia (39%)

• Acute risk of physical harm or death from accidents (e.g., drowning, car crashes) 

• Vulnerable to physical and sexual assault

• Short- and long-term memory impairment

• Frequent ketamine use can lead to use disorder, driven by tolerance and craving

• Intense abdominal pain (“K-cramps”)

• Bladder issues such as ulcerative cystitis

Shbair MK, et al. Drugs involved in drug-facilitated crimes: Part I: alcohol, sedative-hypnotic drugs, gamma-hydroxybutyrate and ketamine. A review. Ann Pharm Fr. 

2010;68(5):275-85. Fitzgerald ND, et al. Test-retest reliability and cross-cultural applicability of DSM-5 adopted diagnostic criteria for ketamine use disorders. Drug Alcohol 

Depend. 2021;228:109056. Morgan CJ, Curran HV. Ketamine use: a review. Addiction. 2012;107(1):27-38. Muetzelfeldt L, et al. Journey through the K-hole: 

Phenomenological aspects of ketamine use. Drug Alcohol Depend. 2008;95(3):219-29. Morgan CJ, et al. Consequences of chronic ketamine self-administration upon 

neurocognitive function and psychological wellbeing: A 1-year longitudinal study. Addiction. 2010;105(1):121-33. 



Ketamine-related poisonings in the US

• 5% of cases reported to Poison Control in 2019-2021 were age ≤12 

suggesting risk for childhood exposure

Palamar JJ, Rutherford C, Keyes KM. Trends in Ketamine Use, Exposures, and Seizures in the United States up to 2019. Am J Public Health. 2021;111(11):2046-2049.

Palamar JJ, Fitzgerald ND, Grundy DJ, Black JC, Jewell JS, Cottler LB. Characteristics of poisonings involving ketamine in the United States, 2019-2021. 

J Psychopharmacol. 2023;37(8):802-808.



Number of ketamine-related poisonings in the US

Data obtained through with National Drug Early Warning System (NDEWS) collaboration with the Researched Abuse Diversion and Addiction-Related 

Surveillance (RADARS) System Poison Center Program

Preliminary analysis of data from 1,519 poisonings (“exposures”) 

reported to US poison centers, 2019-2023



Reasons for ketamine poisonings 

Data obtained through with National Drug Early Warning System (NDEWS) collaboration with the Researched Abuse Diversion and Addiction-Related 

Surveillance (RADARS) System Poison Center Program



Severity of ketamine poisonings (misuse/abuse) 

• No effect: no symptoms 

• Mild effect: minimally bothersome 

• Moderate effect: more 

pronounced or prolonged 

• Major effect: life-threatening or 

permanently disabling

• Death: confirmed to have died in 

relation to use

Data obtained through with National Drug Early Warning System (NDEWS) collaboration with the Researched Abuse Diversion and Addiction-Related 

Surveillance (RADARS) System Poison Center Program



Co-drug use involved in ketamine poisonings 

Data obtained through with National Drug Early Warning System (NDEWS) collaboration with the Researched Abuse Diversion and Addiction-Related 

Surveillance (RADARS) System Poison Center Program

41% reported co-use of other drugs



Route of ketamine administration in poisonings

Data obtained through with National Drug Early Warning System (NDEWS) collaboration with the Researched Abuse Diversion and Addiction-Related 

Surveillance (RADARS) System Poison Center Program

Note: 12.4% reported multiple routes of administration



Route of ketamine administration in poisonings

Data obtained through with National Drug Early Warning System (NDEWS) collaboration with the Researched Abuse Diversion and Addiction-Related 

Surveillance (RADARS) System Poison Center Program

Injection decreased by 60% (p = .022)



Form of ketamine involved in poisonings 

Data obtained through with National Drug Early Warning System (NDEWS) collaboration with the Researched Abuse Diversion and Addiction-Related 

Surveillance (RADARS) System Poison Center Program

Note: “Solid” likely refers to powder or lozenges. “Liquid-powder” means that drug 

           form was reported as liquid but subformulation was reported as powder. 



Form of ketamine involved in poisonings over time

Data obtained through with National Drug Early Warning System (NDEWS) collaboration with the Researched Abuse Diversion and Addiction-Related 

Surveillance (RADARS) System Poison Center Program

Non-liquid ketamine use increased by 35% (p = .011)



At-Home Psychiatric Treatment 



Virtual prescribing 

• Lozenges from compounding pharmacies 

• Sometimes a “month supply” is prescribed

• In a few studies, very high dose (300-450 mg) rapid-dissolve tablets were mailed as a 

take-home treatment, with multiple tablets mailed to patients 

• One doctor had prescribed ketamine to over 3,000 patients in 44 states in just three 

years. The DEA shut down his clinic in 2023

Hassan K, Struthers WM, Sankarabhotla A, Davis P. Safety, effectiveness and tolerability of sublingual ketamine in depression and 

anxiety: A retrospective study of off-label, at-home use. Front Psychiatry. 2022;13:992624.

Hull TD, Malgaroli M, Gazzaley A, Akiki TJ, Madan A, Vando L, Arden K, Swain J, Klotz M, Paleos C. At-home, sublingual ketamine 

telehealth is a safe and effective treatment for moderate to severe anxiety and depression: Findings from a large, prospective, open-

label effectiveness trial. J Affect Disord. 2022;314:59-67.

Gilbert D. This doctor prescribed ketamine from his home. DEA shut it down. Washington Post. May 10, 2023.

Image: balancedmentalwellness.com. Psychotherapy with Ketamine Troches: Age Guidelines



Risks Associated with Unsupervised Use

Seven Concerns



Dysphoric Reactions With No Supervision



Patient Self-Harm or Harm to Others



Diversion



Stockpiling and Use of Large Doses



Alternate Routes of Administration



Ketamine Use Disorder



Seeking Illegal Supply After Introduced

“Street” price is much cheaper than for other prescription drugs



Continued Surveillance is Needed

• We need to better understand the drivers of ketamine misuse and adverse effects

• Research is needed to monitor the quickly changing legal and illegal ketamine 

landscape 

• Research is needed to determine how much off-label prescribed ketamine has 

reached the black market

• We need this information to inform: 

– Policy decisions (regarding regulation, control, and advertising)

– Prevention (to educate people about risks associated with use)

– Treatment (for those experiencing problematic use)

– Harm reduction (informing ketamine use in a safer manner)



Acknowledgments

Funding
 

National Institute on Drug Abuse:

▪ R01DA060207 (PI: Palamar)

▪ R01DA057289 (PI: Palamar)

▪ U01DA051126 (PI: Cottler)

▪ National Drug Early Warning System (NDEWS)

▪ Researched Abuse Diversion and Addiction-Related Surveillance 

(RADARS) System Poison Center Program

▪ High Intensity Drug Trafficking Areas (HIDTA)

▪ NPS Discovery 



Thank You

Please subscribe to 

the NDEWS Weekly 

Briefing:



Identifying Safety Concerns and Potential Risks 
Associated with the Use of Ketamine Products 

Megan Ehret, PharmD, MS, BCPP
University of Maryland Baltimore School of Pharmacy



Patient Safety and Managing Adverse Effects 
of Ketamine

Megan J. Ehret, PharmD, MS, BCPP
Professor; Co-Director Mental Health Program
Department of Practice, Sciences, and Health 

Outcomes Research



Tolerability and Safety

• Psychiatric

• Neurologic/Cognitive

• Hemodynamic

• Genitourinary

• Abuse liability 



Psychiatric
• Dissociation

– Decreases with subsequent administration

– Peaks within 40 minutes

– Resolves in 1-2 hours

– Clinician-Administered Dissociative States Scale 
(CADSS)

• Psychotomimetic

– Pre-existing vulnerability 

Short B, et al.  Lancet Psychiatry 2018;5:65-78.
Malhotra AK, et al.  Neuropsychopharmacology 1997;17:141-150. 



Neurologic/Cognitive 

• Dizziness, drowsiness, light-headedness

• Long-term exposure: cellular or molecular evidence of 
neurotoxicity? 

Zanos P, et al.  Nature 2016;533:481-86.



Hemodynamic 

• Cardiac-stimulating effects

– Increase in heart rate and blood pressure (10-50%)

• Observed within 20-50 minutes of treatment

• Resolve in 2-4 hours

• 20-30% >180-100 mmHg and/or >110 b/min

• ~20% may require pharmacologic treatment of hypertension

– Palpitations, arrhythmias, chest pain, and hypotension 

Szarmach J, Et al.  Psychiatr Danub 2019;31:585-90.
Rodigues NB, et al.  Expert Opin Drug Saf 2020;19:1031-40.
Short B, et al.  Lancet Psychiatry 2018;5:65-78.
Correia-Melo FS, et al.  J Affect Disord 2020;527-34.



Genitourinary 

• Lower urinary tract symptoms (20-40%; recreationally) 

– Nocturia

– Painful hematuria

– Dysuria

– Urinary urgency

– Incontinence 

• Dose-dependent relationship: ketamine exposure and 
probability of experiencing symptoms 

Winstock AR, et al. BJU Int 2012;110:1762-66.
Shahani R, e tal.  Urology 2007;69:810-12.
Jhang J-F, et al.  Int J Urol 2015;22:816-25.
Wei YB, et al.  Hong Kong Med J 2013;19:341-
48.



Abuse Liability

• Healthy adults and recreational polydrug users: increased liking 
for ketamine

– Concern for potential misuse and/or sensitization to other drugs of 
misuse 

• Ketamine’s effect on opioidergic systems- presage sensitization 
of drug reward substrates

George MS.  Am J Psychiatry 2017;174:695-96.
Morgan CJA, et al.  Psychol Med 2008;38:1331-40.



Esketamine Vs. Ketamine- REMS?

• REMS- designed to help reduce the occurrence or severity of a 
particular serious adverse event for a single medication or class 
of medications 

• Esketamine

– Risk of sedation, dissociation, and respiratory depression after 
administration 



Identifying Safety Concerns and Potential Risks 
Associated with the Use of Ketamine Products 

Discussion:
• Francesca Cunningham, PharmD, U.S. Department of Veterans Affairs 
• Megan Ehret, PharmD, MS, BCPP, University of Maryland Baltimore 

School of Pharmacy
• Joseph Palamar, PhD, MPH, New York University Langone Health
• Mark Rogge, PhD, University of Florida School of Pharmacy
• Eric Schwenk, MD, Thomas Jefferson University



Lunch

The meeting will resume at 1:15 pm ET
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