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Esketamine 5 Years After Approval: Welcome New Data

With Continuing Questions
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The article in this issue by Sanacora et al. (1) presents data
on the safety of esketamine during the treatment period in
the United States, based largely on the Risk Evaluation and
Mitigation Strategy (REMS) program for the product as well
as other reporting to the manufacturer. Overall, the data pre-
sented point to the safety of esketamine nasal spray since the
time of its release. The data cover 58,483 patients and nearly
1,500,000 treatment sessions corresponding to 37,862.7
patient-years. Data are presented on both the more acute
phase and the later maintenance phase of treatment. The
results indicate no major surprises in the acute-phase trials.
The effects on blood pressure are in keeping with previous
reports and are reassuring. The incidences of dissociation and
nausea are as expected, and for the acute effects there does
appear to be accommodation over time.

The issue of premature death and suicide among patients
treated with esketamine has received considerable attention
and been under some debate since the original review by the
U.S. Food and Drug Administration (FDA). At that time, the
brochure for the FDA advisory committee (2) noted that at
least three individuals had died by suicide within 3 weeks of
stopping the medication in clinical trials. These events were
reportedly from open-label continuation studies and were of
special concern because none of the three individuals had a
history of suicidal activity. The FDA noted that the suicides
were not likely related to effects of esketamine because they
occurred days after esketamine was stopped. However, we
have argued that these events could be related to stopping the
medication, given that ketamine and esketamine have opioid
properties, as demonstrated in humans by our group and in
preclinical studies by Michaelides and colleagues (3-6). We
also argued that a REMS should not follow patients only
while they are taking the medication but also for limited peri-
ods after they stop treatment, in line with the pharmacologi-
cal properties of the enantiomer.

Sanacora et al. note that 70 suicides during the esket-
amine treatment period were reported to the manufacturer.
That number (equivalent to 0.18 per 100 person-years) is
close to the number expected from samples of patients with
treatment-resistant depression, so an easy conclusion could
be that esketamine treatment has no effect on suicidality. This
is in accord with the results of our recent meta-analysis (7).
However, an additional 28 of the total 228 deaths (12.28% of

892

all deaths) are suspect; their causes may be related to sui-
cidality (e.g., overdose, drug and alcohol abuse, road traffic
and other accidents, fall, toxicity to various agents, failure to
thrive). Taken together, the number of deaths by suicide and
deaths due to suspicious causes is 98 (42.98% of all deaths
and 0.26 per 100 patient-years). This is 18.18% higher than
the 0.22 per 100 patient-years expected among patients with
treatment-resistant depression receiving treatment as usual
(8). What is not emphasized in the Sanacora et al. article is
that for 52 of the 70 patients who died by suicide, data were
available as to where in their treatments they were at the
time of suicide. Surprisingly, 50% of those 52 patients died by
suicide within a week of the most recent dosing. The article
does not indicate whether they had completed their trials.
The relationship to recent dosing appears to be in keeping
with the previous FDA report that suicides occurred within
4-20 days after the last dose and treatment cessation. This is
of concern even if the overall rates of suicide may seem to be
within the acceptable range.

An impressive observation is that the number of suicide
attempts reported in the Sanacora et al. article is surpris-
ingly low (N=21; 0.05
per 100 person-years).
Even more  surpris-
ing is the fact that the
number of attempts is
lower than the number
of suicides, and not vice
versa. The rate of sui-
cide attempts would be
expected to have been
as high as 4.66 per 100 person-years in a population with
treatment-resistant depression (9). Therefore, the number
of suicide attempts in this study sample would be expected
to have been as high as 1,141, much higher than the 21 cases
reported. That could suggest that suicidal behavior was
reduced either as an effect of the drug or as an effect of the
increased vigilance associated with the protocol; however,
this unexpected result may raise questions regarding the
accuracy and validity of the numbers observed. This con-
cern is reinforced by the low number of deaths from all
causes (N=228; 0.6 per 100 person-years) observed in the
Sanacora et al. study. According to our calculations, while
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the expected number of all-cause deaths would be about
200 if this were a general population sample, in a popula-
tion with treatment-resistant depression, one would expect
an increased risk for death, with a relative risk of 1.62 (10).
Based on a sample with treatment-resistant depression, the
expected number of deaths thus would be 324 (0.85 per 100
person-years), or 100 more than were observed. Thus, the
interpretation of the data reported in the Sanacora et al.
article is unclear, and what the results really mean remains
a matter of debate. The suicide rate is in the expected range,
but the number of suicide attempts and the number of all-
cause deaths are relatively low. Is the number of suicides
underreported? That would fit the observation noted above
regarding suspicious deaths.

The data on the timing of suicide raise a number of ques-
tions that should be followed up on:

1. Where in their overall course of treatment were the
patients who died by suicide? Were they in the acute
twice-per-week phase or the once-per-week phase? In the
maintenance phase?

2. Had they reached the point of stopping esketamine? Were
there any deaths after the end of the scheduled treatment
plan?

3. Had these patients been considered responders or nonre-
sponders to acute therapy?

4. Were these patients previously suicidal, or were their
symptoms and behavior emerging de novo?

5. When was the last dose administered for the patients
whose suicides did not occur within a week of stopping?
How close were they to their most recent treatment, and
how long were the intervals between the most recent
treatments?

These questions should be explored rather than stating that
the numbers were in the expected range. This is of impor-
tance for the field and for future patients undergoing treat-
ment with the drug. Also of note is that if the rate of suicide
is within the expected range, data would suggest that esket-
amine is not effective in reducing suicide risk. In our recent
meta-analysis (7), we saw virtually no effect of esketamine
plus treatment as usual versus placebo plus treatment as
usual in reducing suicidal behavior or ideation at 4 weeks, in
keeping with the lack of an approved indication for reducing
suicidal behavior specifically.

The study by Sanacora et al. adds much to the literature on
esketamine, and the authors are to be commended on their
collection and presentation of the data. While the data are a
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welcome addition, they raise questions that are of concern to
us and are worthy of further clarification.

AUTHOR AND ARTICLE INFORMATION

Stanford University Mood Disorders Center and Department of
Psychiatry and Behavioral Sciences, Stanford University School of
Medicine, Palo Alto, CA. ?Department of Psychiatry, School of Medicine,
Aristotle University of Thessaloniki, Thessaloniki, Greece.

Send correspondence to Dr. Schatzberg (afschatz@stanford.edu).

Dr. Schatzberg has served as a consultant for Alto Neuroscience,
ANeurotech, Douglas Pharmaceuticals, EMA Wellness, Galen Mental
Health, Johnson & Johnson, Magnus, NeuraWell, NWP, Oryzon,
Reunion, Parexel, Sage, Signant, and WWT, and he has equity in Alto
Neuroscience, ANeurotech, Corcept (cofounder), Delpor, Madrigal,
Magnus, NeuraWell, NWP, Soneira, Titan, and Xhale. Dr. Fountoulakis
reports no financial relationships with commercial interests.

Accepted August 13, 2025.
Am J Psychiatry 2025, 182:892-893, doi: 10.1176/appi.ajp.20250745

REFERENCES
1. Sanacora G, Ahmed M, Brown B, et al: Real-world safety of esket-
amine nasal spray: a comprehensive analysis almost 5 years after
first approval. Am J Psychiatry 2025; 182:913-921
2. US Food and Drug Administration: Briefing Information for the
Feb 12, 2019 Joint Meeting of the Psychopharmacologic Drugs
Advisory Committee (PDAC) and the Drug Safety and Risk
Management Advisory Committee (DSaRM). Silver Spring, MD,
US Food and Drug Administration, 2019. https://web.archive.
org/web/20210902192542 /https://www.fda.gov/media/121376/
download
3. Schatzberg AF: A word to the wise about esketamine. Am J
Psychiatry 2019; 176:422-424
4. Williams NR, Heifets BD, Blasey C, et al: Attenuation of antide-
pressant effects of ketamine by opioid receptor antagonism. Am J
Psychiatry 2018; 175:1205-1215
5. Bonaventura J, Lam S, Carlton M, et al: Pharmacological and behav-
ioral divergence of ketamine enantiomers: implications for abuse
liability. Mol Psychiatry 2021; 26:6704-6722
6. Levinstein MR, Budinich RC, Bonaventura J, et al: Redefining ket-
amine pharmacology for antidepressant action: synergistic NMDA
and opioid receptor interactions? Am J Psychiatry 2025; 182:247-258
7. Fountoulakis KN, Saitis A, Schatzberg AF: Esketamine treatment
for depression in adults: a PRISMA systematic review and meta-
analysis. Am J Psychiatry 2025; 182:259-275
8. Aaronson ST, Sears P, Ruvuna F, et al: A 5-year observational study
of patients with treatment-resistant depression treated with vagus
nerve stimulation or treatment as usual: comparison of response,
remission, and suicidality. Am J Psychiatry 2017; 174:640-648
9. Feldman RL, Dunner DL, Muller JS, et al: Medicare patient experi-
ence with vagus nerve stimulation for treatment-resistant depres-
sion. J Med Econ 2013; 16:62-74
10. Zhang Z, Jackson SL, Gillespie C, et al: Depressive symptoms and
mortality among US adults. JAMA Network Open 7011; 6:¢2337011

893


mailto:afschatz@stanford.edu
https://web.archive.org/web/20210902192542/https://www.fda.gov/media/121376/download
https://web.archive.org/web/20210902192542/https://www.fda.gov/media/121376/download
https://web.archive.org/web/20210902192542/https://www.fda.gov/media/121376/download
https://pubmed.ncbi.nlm.nih.gov/33859356/
https://pubmed.ncbi.nlm.nih.gov/33859356/
https://pubmed.ncbi.nlm.nih.gov/33859356/
https://pubmed.ncbi.nlm.nih.gov/39810555/
https://pubmed.ncbi.nlm.nih.gov/39810555/
https://pubmed.ncbi.nlm.nih.gov/39810555/

