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Ketamine and Esketamine:

Is There a Meaningful Clinical Difference?

Samuel T. Wilkinson, MD, and Taeho Greg Rhee, PhD, FACE

he discovery of ketamine’s

rapid-acting antidepressant

effects has been hailed as the
greatest breakthrough in depression
research in 60 years.! Because the
market exclusivity of racemic
ketamine has long ago expired, it is
unlikely that a sponsor would conduct
the necessary clinical trials to gain
Food and Drug Administration (FDA)
approval as a therapy for depression
or other psychiatric disorders.
Esketamine, the S-enantiomer
delivered intranasally, was approved in
2019 and 2020 for treatment-resistant
depression (TRD) and major
depression with suicidal ideation,
respectively, on the basis of several
phase 3 clinical trials.>*

The treatment development
program of esketamine was guided by
the understanding of the field at the
time that N-methyl-p-aspartate
(NMDA) receptor antagonism was
the driving mechanism underlying
ketamine’s antidepressant effects.’
The decision was made to develop
the S-enantiomer (esketamine)
instead of racemic ketamine or the
R-enantiomer (arketamine) because
esketamine is about 4-5 times more
potent at the NMDA receptor than the
R-enantiomer.

While racemic ketamine is not
FDA-approved for any psychiatric
indication, it is increasingly used
off-label as a treatment for patients
with depression or other psychiatric
disorders. Most commonly, racemic
ketamine is delivered intravenously.
Despite the fact that esketamine and
racemic ketamine are quite similar
from a biochemical perspective, there
remains significant controversy in
the field as to whether there is a
meaningful clinical difference between
esketamine and ketamine.

Against this background, Meisner
and colleagues report clinical outcomes
from a cohort of 153 patients with
TRD treated with either ketamine or
esketamine at the McLean Hospital.
The report from McLean documents
that patients treated with intravenous
ketamine (N =111) had greater
improvement than those treated with
intranasal esketamine (N =42), with a
49.2% improvement in symptoms
compared to 39.6%, respectively.
Response and remission rates were
not reported nor were systematic
evaluations of adverse events.

This report by Meisner and
colleagues® adds to 2 additional reports
of outcomes among patients receiving
ketamine or esketamine in the same
clinical settings using real-world data.
Nikayin et al” reported real-world
clinical outcomes of 210 treatment-
seeking patients at Yale. While there
was no group difference in terms of
response or remission rates, the
ketamine group had slightly better
improvements in depressive
symptoms at the end of the treatment
period.” Another observational study
(N =62) of patients with TRD treated
at Mayo found no group differences in
terms of baseline-to-end point change
in depression severity nor response/
remission rates; however, time to
remission (defined as number of
treatments) was faster for intravenous
ketamine.®

Retrospective cohort studies such
as these that used real-world clinical
data have value, though also
significant limitations. Rigorous and
systematic evaluation of adverse events
is usually not possible in clinical
settings. Providing a thorough and
standardized clinical and demographic
characterization of patients that
allows for subsequent and rigorous
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analyses is also challenging in clinical
settings.

But the most critical weakness of
such reports is that treatments were
not randomly assigned. As a result,
unmeasured variables may confound
differences in clinical outcomes. In
the case of real-world reports from
nonrandomized cohorts attempting to
evaluate efficacy differences between
ketamine and esketamine, the most
likely potential confounders are
socioeconomic factors (eg, insurance
coverage and income level).

Generally, intranasal esketamine
has much broader insurance coverage
compared to intravenous ketamine.
(Most private clinics do not have any
insurance coverage for intravenous
ketamine, and patients must pay
cash). Because of this, all else
being equal, the average patient
receiving ketamine will be of higher
socioeconomic status than the average
patient receiving esketamine. Because
higher socioeconomic status is
generally linked with better health
outcomes, it is possible that any
observed difference in clinical
outcomes between patients receiving
ketamine and esketamine is solely
attributable to underlying differences
in socioeconomic status and not
because of a difference in treatment
efficacy. While the McLean Hospital
does have some insurance coverage
for intravenous ketamine, the present
analysis does not report measures of
socioeconomic status or attempt to
control for them. Prior similar reports
(including from our own group) are
also limited in their inability to
measure or control for socioeconomic
status as key potential confounders.”®

To our knowledge, there has only
been 1 randomized trial comparing
ketamine and esketamine for TRD
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(N =63).° Notably, this study used
intravenous esketamine, as opposed to
the now FDA-approved formulation
of intranasal esketamine. Further
limiting the generalizability of this
study, outcomes were assessed after
only a single dose of drug. (In real-
world practice, patients generally
receive multiple doses over the course
of several weeks, months, or even
years, because a single dose is often
short-lived and many patients relapse
within 2 weeks following a single
dose).!%-1® Notwithstanding these
limitations, this study showed that
there were no differences in remission
or response rates for up to 1-week
postdose.

Given that the study of highest
quality design showed no difference in
intravenous ketamine or esketamine
and that reports using real-world data
have been unable to adequately
account for socioeconomic status
as a key potential confounder, there
remains genuine uncertainty as
to the comparative efficacy of these
2 treatments. This uncertainty
notwithstanding, there are real
logistical factors that affect the
comparative safety of the treatments
from a public health perspective.

As esketamine is approved by the
FDA, it is subject to a strict drug safety
program (Risk and Evaluation
Mitigation Strategy [REMS]) that
prohibits take-home dosing and limits
the dose and frequency of exposure.
Ketamine is off-label for any
psychiatric illness and hence is not
subject to REMS requirements. This
difference reflects a loophole in the
regulation of health care and is not
(as some clinicians erroneously infer)
an indication of differential safety of
the treatments. Because of this
logistical difference, esketamine is
demonstrably safer from a public
health perspective.

Recent data from the Rocky
Mountain Poison and Drug Safety
Center have shown that rates of
esketamine abuse are extremely low
and have not measurably changed,
whereas rates of ketamine abuse have
steadily risen from 2016 to 2023.1
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While these data cannot account for
the phenomenon whereby patients
treated with esketamine later seek
racemic ketamine illicitly, it clearly
shows that esketamine itself is quite
safe from an abuse perspective
because of the strict regulations
that govern its use.

The REMS program prohibits at-
home esketamine use, whereas at-
home use of racemic ketamine has
become more prominent in reports of
study journals and news media.!>®
This logistical difference further
contributes to greater public safety of
esketamine compared to ketamine.
The high-profile case of Matthew
Perry, whose death was caused in part
by ketamine, exemplifies this.

Neurotoxicity is another potential
adverse effect where the esketamine
REMS program protects public health.
Neurotoxicity has been repeatedly
demonstrated in preclinical
experiments of rodents and primates
exposed to varying doses of
ketamine.!”-? Irreversible cognitive
impairment has also been
documented in humans who misuse
ketamine at high doses and
frequencies.?>?? This literature clearly
shows that dose, frequency, and
cumulative exposure mediate the risk
of neurotoxicity. The long-term
esketamine trial (accumulating
3,777 person-years of esketamine
exposure) has shown a relatively safe
cognitive profile when esketamine is
used at approved doses and
frequencies.?® In contrast, racemic
ketamine regimens of doses exceeding
2 mg/kg per dose (roughly equivalent
to more than 3 times the maximum
esketamine dose) or daily dosing have
been reported?** and are permissible
because of the lack of REMS oversight.

Hence, in terms of safety,
esketamine has a safer public health
profile for purely logistical reasons.
Notwithstanding the current report
from Meisner and colleagues,®
legitimate uncertainty remains
regarding the comparative efficacy of
the 2 drugs. An ongoing, well-powered
comparative effectiveness study
(NCT06713616)? should provide a
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more definitive answer to this
question, though study results will not
be available until 2028 at the earliest.
In the meantime, there is evidence that
both ketamine and esketamine can be
helpful in managing TRD,?” though
clinicians should closely approximate
the esketamine REMS program
restrictions if they choose to use
ketamine off-label for depression or
related disorders.
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