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Objective: In addition to N-methyl-o-aspartate receptor an
tagonism, ketamine produces opioid system activation. The
objective of this study was to determine whether opioid re
ceptor antagonism prior to administration of intravenous keta
mine attenuates its acute antidepressant or dissociative effects.

ketamine plus naltrexone condition were significantly lower
than those of participants in the ketamine plus placebo
condition on postinfusion days 1 and 3. Secondary analysis
of all participants who completed the placebo and naltrex
one conditions, regardless of the robustness of response to
ketamine, showed similar results. There were no differences

Method: In a proposed double-blind crossover study of
30 adults with treatment-resistant depression, the authors
performed a planned interim analysis after studying 14 partici
pants, 12 of whom completed both conditions in randomized
order: placebo or 50 mg of naltrexone preceding intravenous
infusion of 0.5 mg/kg of ketamine. Response was defined
as a reduction >50% in score on the 17-item Hamilton De

pression Rating Scale (HAM-D) score on postinfusion day 1.

in ketamine-induced dissociation between conditions. Be

cause naltrexone dramatically blocked the antidepressant
but not the dissociative effects of ketamine, the trial was

halted at the interim analysis.
Conclusions: The findings suggest that ketamine's acute
antidepressant effect requires opioid system activation. The
dissociative effects of ketamine are not mediated by the opioid

treatment-resistant depression met the response criterion

system, and they do not appear sufficient without the opioid
effect to produce the acute antidepressant effects of ketamine
in adults with treatment-resistant depression.

during the ketamine plus placebo condition. Reductions in
6-item and 17-item HAM-D scores among participants in the
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Results: In the interim analysis, seven of 12 adults with

Depression is the leading cause of disability worldwide (1),
yet novel antidepressant development has stalled (2). While
traditional antidepressant medications remain the staple for
treating major depressive disorder, a significant proportion
of patients fail to achieve clinical response with standard
treatments (3) and require interventional approaches such
as ECT, repetitive transcranial magnetic stimulation, and
intravenous ketamine infusion (4). With 40%—60% of pa
tients meeting clinical criteria for an antidepressant response
after infusion, ketamine has demonstrated impressive ef
ficacy in patients who have failed to respond to traditional
antidepressant therapies (5).
Although the specific mechanisms of action responsible
for the acute antidepressant effects of ketamine have yet to
be determined (5), they have generally been conceptualized
to be due to N-methyl-o-aspartate (NMDA) receptor antago
nism (5, 6). However, other candidate NMDA receptor antag
onists have not been proven to be effective antidepressants

(5). More recently, a preclinical study reported that antide
pressant effects of ketamine are independent of NMDA re
ceptor antagonism and are due to modulation at other
receptors, such as the AMPA receptor (7).
Beyond the glutamate system, ketamine interacts with
several additional neurotransmitter systems, including mu,
delta, and kappa opioid receptors, and it is currently used
as an antinociceptive agent for acute and chronic pain (8).
Ketamine's analgesic effects are blocked by mu and delta
opioid receptor antagonists but not by kappa opioid re
ceptor antagonists, indicating a mu or delta opioid mecha
nism in ketamine's antinociceptive effects (9). We and
others have hypothesized that ketamine's antidepressant
mechanism of action may in fact be related to intrinsic
opioid receptor properties of ketamine (10) and have
proposed that coadministration of an opioid receptor an
tagonist with ketamine could be employed to test this hy
pothesis (11). Yet, no study to date has probed the role that

See related features: Editorial by Dr. George (p. 1157) and Video by Dr. Pine (online)
Am J Psychiatry 175:12, December 2018

ajp.psychiatryoniine.org 1205

