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OVERVIEW

Introduction

Oxybate is a small, neuroactive molecule (gamma-hydroxybutyrate) that is used to treat catalepsy and daytime
sleepiness in patients with narcolepsy. Oxybate has been reported to cause serum enzyme elevations during
therapy, but has not been implicated in instances of clinically apparent acute liver injury.

Background

Oxybate (ox' i bate) is a simple amino acid-like molecule (sodium 4-hydroxybutyrate) that has mild
neuroactivity which acts to induce normal sleep patterns. Its mechanism of action is unclear, but it is a derivative
of gamma-aminobutyric acid (GABA) and appears to be an agonist at the GABA-B receptor. In prospective,
randomized controlled trials, oxybate was effective in alleviating symptoms of daytime sleepiness and decreasing
episodes of cataplexy in patients with narcolepsy. Oxybate was approved for use in the United States in 2002 as
therapy for cataplexy in patients with narcolepsy. These indications were broadened in 2005 to include
improvement in the quality of nighttime sleep and decrease in daytime sleepiness in patients with narcolepsy.
Although evaluated and reported to be partially beneficial in other conditions (fibromyalgia, chronic fatigue,
alcohol abstinence), oxybate is not approved for these indications. In addition, oxybate is a Schedule III agent,
indicating that it has a mild-to-moderate potential for abuse and dependence. For these reasons, the availability
of oxybate is restricted, and it can only be prescribed as a part of a risk evaluation and mitigation strategy
(REMS) program. Oxybate sodium is available as an oral solution in 180 mL bottles of 500 mg/mL under the
brand name Xyrem. In addition, a low-sodium formulation has been developed consisting of calcium,
magnesium, potassium and sodium salts of oxybate and is available in a similar oral solution of 500 mg/mL
under the brand name Xywav. The recommended starting dose of both formulations of oxybate is 4.5 g at
nighttime, which can be increased or decreased at two week intervals in increments of 1.5 g, not to exceed 9 g
daily. Common side effects include nausea, dizziness, headaches, mental confusion, paresthesia and enuresis
(bed wetting). Uncommon, but potentially severe adverse reactions (usually associated with excessive doses)
include hallucinations, mental confusion, abnormal thinking, disturbed sleep and depression. Instances of abuse
and dependence as well as withdrawal symptoms have been described, but are rare. Hydroxybutyrate has been
used as a “date rape” drug and it has been implicated in rare instances of acute psychosis, traffic accidents and
suicidal overdose.

Hepatotoxicity

In preregistration clinical trials, serum enzyme elevations were reported in small numbers of treated patients,
but no instance of clinically apparent liver injury was reported. Since the approval and more widespread use of
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oxybate, there have been no published cases of liver injury due to oxybate, and in postmarketing overviews of
adverse events hepatotoxicity was not listed. Thus, despite use in high doses (3 to 9 g daily), acute liver injury
from oxybate must be very rare, if it occurs at all.

Likelihood score: E (unlikely cause of clinically apparent liver injury).

Mechanism of Injury

The mechanism by which oxybate might cause liver injury is not known. Hydroxybutyrate is an endogenous
derivative of GABA and thus is unlikely to be inherently hepatotoxic or immunogenic.

Drug Class: CNS Stimulants, Narcolepsy Agents

Other Drugs in the Subclass, Narcolepsy Agents: Amphetamines, Armodafinil, Dextroamphetamine, Modafinil,
Methylphenidate, Pitolisant, Solriamfetol

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Sodium Oxybate - Xyrem®

DRUG CLASS

Narcolepsy Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULAS AND STRUCTURES

DRUG CAS REGISTRY MOLECULAR FORMULA STRUCTURE
NUMBER
Sodium Oxybate 502-85-2 C4-H7-Na-03

D\/\)j\o_

Na +


https://www.ncbi.nlm.nih.gov/books/n/livertox/CNSStimulants/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Amphetamines/
https://www.ncbi.nlm.nih.gov/books/n/livertox/ModafinilArmodafinil/
https://www.ncbi.nlm.nih.gov/books/n/livertox/ModafinilArmodafinil/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Methylphenidate/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Methylphenidate/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Methylphenidate/
https://dailymed.nlm.nih.gov/dailymed/search.cfm?labeltype=all&query=Oxybate
https://pubchem.ncbi.nlm.nih.gov/substance/134978781
https://pubchem.ncbi.nlm.nih.gov/substance/134978781
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Table continued from previous page.

DRUG CAS REGISTRY MOLECULAR FORMULA STRUCTURE
NUMBER
Sodium gamma- 6610-05-5 C4-H9-N-O2.Na
Aminobutyrate
0
N \/\)J\
-0 -
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