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OVERVIEW

Introduction
Esketamine is unique antidepressant administered as an intranasal spray as therapy of treatment- resistant 
depression in adults. Esketamine has not been associated with serum enzyme elevations during treatment nor to 
instances of clinically apparent acute liver injury.

Background
Esketamine (es ket’ a meen) is an N-methyl-D-aspartate (NMDA) receptor antagonist that is used as an 
intranasal spray for treatment of adults with treatment-resistant depression. Esketamine is as isomer of 
ketamine, an anesthetic that was largely abandoned because of adverse events including dissociation syndrome. 
Ketamine later became a drug of abuse because of its psychotropic activities including dissociation and 
euphoria. Ketamine was used off label and experimentally to treat major depression and appeared to have rapid 
dramatic effects in anecdotal reports and in small controlled trials. Esketamine, the S-enantiomer of ketamine, 
was claimed to have more of an antidepressant and less sedative effect and was developed specifically as a 
therapy for treatment-resistant major depression. Multiple randomized controlled trials demonstrated that the 
addition of nasal spray esketamine to oral antidepressants significantly improved depression, as measured by 
standard scoring systems, in comparison to placebo in patients who had failed to respond to standard 
antidepressants. Esketamine was approved for this use in the United States in 2019. It is available under the 
commercial name Spravato as a nasal spray administered under medical supervision twice weekly for the first 4 
weeks and then once weekly for 4 weeks of treatment, followed by once weekly or every other week thereafter. 
Esketamine is considered a Schedule III drug because of its potential for addiction and abuse. It has many 
adverse effects for which reason it is available only as a part of an FDA Risk Evaluation and Mitigation Strategy 
(REMS) program requiring training in its administration and direct monitoring of its effects. Common side 
effects include sedation and feelings of dissociation, dizziness, vertigo, nausea, anxiety, lethargy, hypoesthesia, 
nausea and vomiting, cystitis and lower urinary tract symptoms, and increases in blood pressure (within 1 to 2 
hours of administration). Less common but potentially severe adverse events include suicidal ideation and 
behaviors, severe dissociation syndromes, interstitial cystitis, and embryo-fetal toxicity.

Hepatotoxicity
In patients on oral antidepressants, liver test abnormalities were no more frequent with the addition of nasal 
spray esketamine than with placebo. In the pivotal trials of esketamine as therapy of treatment- resistant 
depression, mean serum ALT, AST and alkaline phosphatase levels decreased during active therapy and there 
were no reports of serum enzyme elevations, jaundice, hepatitis, discontinuations for serum enzyme elevations 



or serious hepatic adverse events. Although long term ketamine use is known to be associated with bile duct 
injury and episodes of cholestatic jaundice, esketamine has not been linked to a similar pattern of biliary injury 
or cholestatic hepatitis when used under medical supervision to treat depression. There has been little clinical 
experience with long term use of esketamine, but no instances of clinically apparent liver injury have as yet been 
reported with its use.

Likelihood score: E* (unproven but suspected potential cause of clinically apparent liver injury).

Mechanism of Injury
The mechanism by which esketamine might cause liver injury is not known. Esketamine is metabolized by the 
liver via the microsomal cytochrome P450 system (predominantly CYP 3A4 and 2B6), but plasma levels are 
minimally affected by agents that induce or inhibit the microsomal enzyme system. The liver injury reported 
with ketamine use appeared to be due to bile duct epithelial injury leading to bile duct strictures and cholestatic 
liver injury, in a manner similar to the urothelial cell injury and ureteral strictures that has been well 
documented to occur with ketamine use and abuse.
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