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Abstract
Purpose of Review  Gamma-hydroxybutyrate (GHB) is an illicit drug used for many reasons: during music festivals or parties, 
for self-management of sleep and anxiety, or in combination with other drugs to facilitate chemsex. Most people who use 
GHB do so occasionally, without harm. However, a minority of users experience dependence or withdrawal symptoms. GHB 
withdrawal syndrome often has a specific course, with rapid onset and swift progression of severe complications. In this nar-
rative review, we aimed to summarize recent evidence related to the pharmacological treatment of GHB withdrawal syndrome.
Recent Findings  The management of GHB withdrawal syndrome is challenging due to the lack of specific evaluation tools 
and pharmacological treatment guidelines. From current findings, two pharmacological regimens could be considered for 
inpatients and outpatients with GHB dependence during detoxification: benzodiazepines and pharmaceutical GHB.
Summary  Few detoxification protocols for GHB or its analogs have been reported in the literature. The main available evi-
dence is based on case studies and uncontrolled open-label studies, which support the efficacy of pharmacological interven-
tions, notably high-dose benzodiazepines and titration and tapering with pharmaceutical GHB, for the management of GHB 
withdrawal. Barbiturates such as phenobarbital and baclofen might also represent new therapeutic options. Future research 
should examine these pharmacological interventions with large-scale randomized trials, withdrawal scales, or validated 
treatment protocols.
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Introduction

Gamma-hydroxybutyrate (GHB) was first synthesized in 
1874 by the chemist Aleksandr Mikhaïlovitch Zaytsevin. In 
1961, Henry Laborit synthesized GHB again in the context 
of his research on the gamma-aminobutyric acid (GABA) 
neurotransmitter. In 1963, Samuel P. Bessman and William 

N. Fishbein discovered that GHB is naturally present in the 
brain, albeit in low concentration [1].

GHB and its chemical analogs, gamma-butyrolactone 
(GBL) and 1,4-butanediol (1,4-BD), were labeled in the 
1980s as dietary supplements purpoted to enhance muscle 
growth and aid sleep. GHB and its chemical analogs are 
typically used for the self-management of sleep and anxiety, 
as well as to faciliate chemsex, in combination with other 
drugs, in order to improve sexual performance. GHB was 
mainly misused in the 1980s, however, for its body building 
effects and in the 1990s as a recreational drug at electronic 
dance music venues. At that time, GHB was spotlighted in 
the general media for being related to sexual aggression 
and renamed the “date rape drug” [2]. Recently, the #Bal-
anceTonBar movement, launched in Belgium, has gained 
momentum in France and more globally in Europe. Under 
this hashtag were collected many testimonies of persons who 
were raped after having consumed drinks containing GHB in 
bars, in clubs, or at student parties. Victims of GHB-related 
sexual aggression mostly described states of relaxation, 
euphoria, and sociability associated with a perceived feeling 
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of abolished discernment, drowsiness, and amnesia. GHB 
and its chemical analogs have many street names, including 
“G” or “liquid ecstasy” [3, 4].

There are relatively few data about GHB use in nation-
ally representative samples of adults and adolescents. A 
recent study conducted on a non-institutionalized sample of 
241,675 US adults between 2015 and 2020 reported an esti-
mated prevalence of GHB use during the last year of 0.05% 
[5]. The European Drug Emergencies Network reported that 
GHB was the fifth most frequently reported drug by health 
services in 2019, that it was found in 10.6% of acute drug 
toxicity cases, and that it was identified in 27% of intensive 
care admissions. In the same year, large seizures of GHB/
GBL were reported by 18 European countries, amounting to 
48 tons and 500 L [6]. Because of the extensive use of GBL 
for industrial purposes, these data are difficult to interpret. 
In 2019, the dismantling of nine laboratories involved in the 
production of GHB from GBL was reported by the Neth-
erlands and Germany, and production sites have also been 
detected in Belgium and Estonia [6, 7].

GHB exists in liquid or powder form. Odorless, color-
less, bitter in taste, GHB is usually taken with water 
mixed with syrup or fruit juice. When used as a recrea-
tional drug, GBL is a colorless viscous liquid. It is an 
acidic chemical, used in industry as a solvent or stripper 
for paints, or even as a cleaner for parquet floors. It is 
mostly ingested orally from small bottles, with intranasal 
or intravenous routes less frequently used [8]. One mil-
liliter of liquid GHB is the common dosage and contains 
approximately 1 g of GHB. The GHB/GBL dose is often 
measured by users in imprecise capfuls, teaspoons, eye 
droppers, or vials. This imprecise dose measurement is 
generally considered to be one of the main causes of acute 
GHB/GBL-related harms [8, 9].

Classified as a narcotic since 1999, GHB was added in 
March 2001 to Schedule IV of the United Nations Conven-
tion on Psychotropic Substances. The member states of the 
European Union then had to monitor and control the use of 
this drug, implying that the GHB market, which was until 
then open, became restricted and that GHB was no longer 
legally available for sale. It has also become very difficult 
to obtain GHB from the Internet since it was banned at 
the international level. Yet, this is not the case for GBL, 
which remains in use as an industrial solvent [6, 7]. It is 
also worth noting that two pharmacological agents contain 
GHB: gamma-OH, used in general anesthesia, and sodium 
oxybate (Xyrem), indicated in the treatment of narcolepsy 
[10•, 11]. From 2006 onward, the misuse of GBL gradu-
ally replaced that of GHB. Between 2005 and 2011, more 
than 200 cases of GBL poisoning were identified in France 
by the toxicovigilance and addictovigilance networks [9]. 
At present, GBL is not classified as a narcotic; however, 

France decided in 2011 to prohibit its sale and its transfer 
to the public [9].

Because GHB/GBL is generally used for the first time 
in young adulthood, most users are likely to have already 
tried other psychoactive substances before experiment-
ing with GHB/GBL [12]. Psychotropic effects of GHB are 
comparable with those of alcohol or benzodiazepines [11]. 
These effects usually occur 15 min after ingestion and can 
last approximately 3 to 4 h. For GBL, it occurs more quickly, 
in 15–20 min and lasts about 1–2 h [2].

A 0.5-g dose of GHB is generally taken for relaxation and 
disinhibition, a 1-g dose for euphoric and some stimulant-
like effects, and a 2- or 3-g dose for deep lethargy and sleep. 
Beyond 4 g, the use involves a deep coma and a risk of overdose 
(“G-hole”). This deep unresponsive coma is associated with 
a decreased HR, hypothermia, vomiting, respiratory distress, 
and neurological symptoms [13, 14]. Somatic, psychiatric, 
and social complications associated with chronic use of GHB/
GBL have also been documented [1]. Moreover, these drugs 
worsen the sedative effects of other drugs such as alcohol and 
benzodiazepines. Cases of death have mainly been described 
following polyintoxication involving other substances [15, 16]. 
In addition to its sedative effects, GHB decreases the efficiency 
of self-control, thus increasing the risks of being the victim 
of sexual aggression and promoting risky sexual behaviors in 
general (e.g., unprotected sex) [17]. Regular GHB consumption 
can also be associated with an addictive usage pattern in which 
the withdrawal syndrome can be complicated by delirium [18]. 
In recent years, these clinical situations have been increasingly 
reported in outpatient medical consultation and can constitute 
reasons for hospitalization [7].

To our knowledge, no randomized clinical trials have to 
date been conducted to identify the best pharmacological 
treatment for GHB withdrawal or delirium. The evidence 
base supporting medication management of withdrawal is 
limited and for the most part consists of case reports, case 
series, or open-label studies.

Here, we aim to provide in a narrative format an update 
on the data on GHB withdrawal treatment, including recent 
findings, as the only available review on this topic was pub-
lished in 2004 [19]. To achieve these objectives, a literature 
search was conducted on PubMed and Google Scholar with 
a timeframe between January 2012 and October 2023. The 
search was limited to articles in English or French (the lan-
guages known by the present authors).

Notwithstandings the literature search identified a 
research letter published in norvegian that we trans-
lated given its relevance search terms used included the 
keywords “GHB,” “gamma-hydroxybutyrate,” “GBL,” 
“gamma-butyrolactone,” “1,4-BD,” and “1,4-butanediol” 
combined with the keywords “use,” “dependence,” “addic-
tion,” “harms,” “withdrawal,” “delirium,” and “treatment.” 
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Reference lists of relevant articles were also searched to 
identify additional potentially relevant articles. Evidence 
gathered through this literature was synthetized by the 
authors and reported here from a narrative review perspec-
tive. In the next sections, we briefly describe the pharmacol-
ogy of GHB/GBL and review the evidence regarding GHB/
GBL withdrawal syndrome. To address the growing demand 
of practitioners confronted with GHB/GBL withdrawal 
syndrome, we then synthesize the existing data concerning 
available pharmacological treatments.

Pharmacology

GHB is an endogenous short-chain fatty acid present in the 
central nervous system (CNS) [20]. It is synthesized from 
GABA, a major inhibitory neurotransmitter in the CNS, 
which originates from glutamate [11]. GBH is also found in 
peripheral tissues and other organs (heart, kidneys, muscle, 
brown fat) [21]. It binds to at least two distinct populations 
of sites in the brain. The physiological effects of GHB are 
mediated through binding to its GHB-specific receptor and 
to a subset GABA-A receptor. GHB acts as a neuromod-
ulator in the brain at endogenous concentrations [22]. At 
physiological concentrations, it is thought to activate GHB 
and the GABA-A receptors but not the GABA-B receptors. 
The behavioral, pharmacological, and toxicological effects 
of GHB are attributed to its action on GABA-B receptors. 
Clinical effects of GHB may be mediated through modula-
tion of a mixed GABA/GHB receptor mechanism of action 
in vivo and the GABA inhibitory neurotransmission system 
[23]. GHB, at high or low doses, affects the release of neu-
rotransmitters in the brain (GABA, glutamate, dopamine, 
serotonin, opioids), which may contribute to its effect. It 
is in part metabolized to GABA via GABA transaminase. 
GBL and 1,4-BD are rapidly metabolized to GHB [11]. GBL 
can be converted to GHB prior to ingestion via lactonases. 
1,4-BD is converted to 4-hydroxybutyraldehyde via alcohol 
dehydrogenase (ADH), which is subsequently converted to 
GHB via ADH. In the case of concomitant alcohol use, ADH 
can be saturated, delaying the transformation of 1,4-BD 
and the toxicity of GHB. GHB is rapidly absorbed, metabo-
lized, and eliminated with a plasma half-life of 27 min. It 
is undetectable in the plasma after 6 h and in urine after 
approximately 12 h. GHB easily crosses the blood–brain 
barrier, and monocarboxylate transporters may facilitate that 
process. Hepatic metabolism is likely the primary route of 
metabolism for exogenous GHB with less than 2% excreted 
unchanged in urine. Discontinuation of the use of GHB 
results in unopposed excitatory neurotransmission due to 
decreased GABA- and GHB-mediated neuroinhibition, 
which results in withdrawal syndrome [24]. The addictive 
properties of GHB likely depend on its differential actions 

on dopaminergic and GABA-B neurons. It is thus difficult 
to differentiate exogenous and endogenous GHB effects. To 
detect exogenous GHB, a threshold commonly used for sam-
ples taken from patients is 5 mg/mL in blood and 10 mg/L 
in urine. Screening for GHB in human samples can be dif-
ficult due to the lack of chemical stability of GHB, and its 
concentration can increase with time after sampling [11].

GHB Acute Toxicity and Withdrawal 
Syndrome

Acute Toxicity

GHB intoxication is difficult to diagnose, as it is not detected 
by routine urine drug testing. Thus, treatment is often guided 
by patient history and clinical presentation [25].

GHB users are at risk of acute toxicity and overdose. Tox-
icity is dose dependent. Mild effects include nausea, hyper-
salivation, vomiting, diarrhea, drowsiness, headache, ataxia, 
dizziness, confusion, amnesia, urinary incontinence, tremor, 
myoclonus, hypotonia, agitation, euphoria, and hypothermia 
[26]. Severe effects include coma, convulsions, bradycar-
dia, abnormal electrocardiogram results, hypotension, and 
bradypnea, often accompanied by type 2 respiratory failure 
[8]. At doses over 60 mg/kg, coma and respiratory depression 
can occur [27•]. Hypernatremia, hypokalemia, hyperglyce-
mia, and metabolic acidosis have also been reported [8]].

Tolerance is not necessarily a protective factor for over-
dose (G-hole). Overdose typically occurs when large con-
centrations are used over a short period or when GHB/GBL 
is used in combination with other drugs, such as alcohol or 
benzodiazepines. Harm often results from imprecise dosing 
of illicit GHB/GBL, which cannot be easily measured [28]. 
Risk factors for overdose include higher levels of GHB use, 
polysubstance use, and being male. CNS depression usually 
persists for 1 to 3 h, with patients typically being completely 
recovered within 4 to 8 h. Death generally results from medi-
cal complications such as aspiration, asphyxia, or pulmonary 
edema, or from intoxication-related accidents [26].

GHB Withdrawal Syndrome

GHB withdrawal syndrome (GWS) can occur after with-
drawal from GHB or its analogs and is comparable to other 
withdrawal syndromes, especially those encountered with 
alcohol and benzodiazepines. Because of the limited time 
of GHB action and its rapid elimination, GWS often has a 
fulminant course, with rapid onset (1 to 6 h after the last use) 
and swift progression to severe withdrawal symptoms [29]. 
Fast oral absorption of GHB and a half-life of 20–30 min 
likely explains why regular users typically use the drug 
every 1 to 4 h to prevent the onset of withdrawal [30]. GHB 
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withdrawal can last from 3–5 to 14–21 days (9 days on aver-
age). The predictors of GHB withdrawal include the amount 
and frequency of use (i.e., > 4 mL of GBL on a daily basis or 
GBL use > 6 times daily every day or using GHB/GBL > 4 
times per day during 2–4 weeks in higher doses [31], or a 
daily minimum GHB dose being 18 g and 10 g for GBL 
[19]), previous withdrawal(s) syndrome(s) [32] and poly-
drug use [33]. The median time for chronic GHB users to 
experience withdrawal syndrome is 18 months [34]. Most 
individuals with GWS have been taking GHB and/or its ana-
logs for less than 2 years, the first manifestations appearing 
as early as 8–13 weeks into their use [14]. Withdrawal symp-
toms in the context of GHB thus appear much sooner than 
do withdrawal symptoms in the context of alcohol use [34].

Early symptoms of GHB/GBL withdrawal include insom-
nia, tremors, confusion, nausea, and vomiting. Over the next 
12 to 48 h, other symptoms include tachycardia, hypertension, 
agitation, convulsions and/or myoclonic jerks, and visual or 
auditory hallucinations [26]. Disorientation and paranoia are 
also described [31]. The more severe GHB withdrawal symp-
toms resolve within 2 weeks, but as with other sedative agents, 
insomnia, anxiety, and mood disruption may persist for some 
time after the end of an acute episode [8].

A major adverse event occurring in certain cases of GWS 
consists of acute delirium comparable to what happens in the 
context of severe alcohol withdrawal [34]. Yet, the prevalence 
in GHB withdrawal is up to 12% higher than it is in alcohol 
withdrawal (about 5%) [34]. Risk factors for such delirium 
are not well identified but include a pattern of consumption 
of GHB every 8 h or less [35]. Symptoms associated with 
delirium episodes include generalized tremors, tachycardia, 
polypnea, sweats, agitation, anxiety, visual hallucinations, 
paranoid ideas, and confusion [36]. A recent study found 
that co-use of stimulants can cause an add-on effect on GHB 
withdrawal manifestations, including more intense and pro-
longed muscle twitching, agitation, and restlessness [37].

Management of Withdrawal from GHB 
and Its Analogs

Since the first case of GWS reported in the medical literature 
in the mid-nineties, there has been uncertainty about the 
most effective pharmacotherapy to manage this life-threaten-
ing condition [30]. No formal detoxification protocols exist 
for GHB or its analogs. The available evidence is based on 
case studies and uncontrolled open-label studies. Similarities 
to alcohol or benzodiazepine withdrawal syndrome tend to 
call for a comparable treatment approach.

First-line pharmacological treatment is the use of a high-
dose long-acting benzodiazepine such as diazepam [38, 
39]. However, high-dose benzodiazepines are not always 
sufficient to manage GHB withdrawal [40–42]. In the case 

of benzodiazepine resistance, barbiturates such as pheno-
barbital [43], propofol [24], and baclofen [40] can be con-
sidered. Antipsychotics such as quetiapine, olanzapine, or 
haloperidol can be considered when delusional symptoms 
are observed [29, 44]. Although not legally possible in all 
countries, immediate-release pharmaceutical GHB may be 
used to manage withdrawal symptoms [45•]. The manage-
ment of severe GHB withdrawal is more complicated than 
it is for alcohol withdrawal because of the higher risk of 
delirium and the higher doses of medication needed [46]. 
Detoxification approaches combining fixed dosing and a 
symptom-triggered dosing regimen have been proposed [34].

To the authors’ knowledge, there is no validated assess-
ment instrument to measure GHB withdrawal symptoms. 
Yet, given the similarities to alcohol withdrawal symptoms, 
scales such as the Clinical Institute Withdrawal Assess-
ment‐Alcohol revised could be used in the context of GHB 
withdrawal [34], as this scale has proven useful in guiding 
benzodiazepine dosing of alcohol withdrawal for decades 
[47]. The Subjective and Objective Withdrawal Scale was 
also developed on the basis of a scale used in the context of 
opioid withdrawal [48].

Benzodiazepines

From a review of available evidence, McDonough and col-
leagues conducted the first review of all published clinical 
studies to evaluate the clinical course of GHB withdrawal 
and its treatment with a view to propose practical manage-
ment guidelines. They proposed treatment and dosage that 
depends on the amount taken and frequency per day of GHB 
and/or its analogs [19]. The following recommendations 
were proposed by these authors:

•	 If there are less than three regular doses of GHB or less 
than 30 g GHB or 15 g GBL, outpatient treatment is 
recommended with diazepam 20–40 mg/day for 7 days 
with medical supervision (blood pressure (BP) and heart 
rate (HR)).

•	 If there are three regular doses of GHB or more than 
30 g/day GHB or 15 g/day GBL or medical complica-
tions, hospitalization is recommended for therapeutic 
withdrawal.

•	 If there is no delirium, diazepam 80–150 mg/day can be 
prescribed for 7 days.

•	 If delirium is present, for first-line treatment, a medical 
cause/complication must be investigated and excluded. 
A high dose of diazepam 150–200 mg/day can be pre-
scribed.

•	 If there is benzodiazepine resistance after 24 h, pheno-
barbital must be added while the patient is in the inten-
sive care unit.
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Beurmanjer and colleagues proposed to adjust the treat-
ment (using diazepam or lorazepam) based on vital param-
eters in case of severe liver damage [45•]. In this case, 
vital parameters are first measured every 30 min. If BP 
is > 140/90 mmHg and/or HR is > 100 bpm, diazepam 10 mg 
or lorazepam 2.5 mg can be prescribed. If there is an increase 
in systolic or diastolic BP of > 20 mmHg and/or an increase 
in HR of 20 bpm, diazepam must be increased by 20 mg or 
lorazepam by 5 mg. Benzodiazepine doses can be adjusted 
every 30 min for BP < 140/90 mmHg and HR < 100 bpm. 
Vital parameters must be monitored every 30 min for the 
first 48 h, and then every 3–4 h until withdrawal treatment is 
completed. Unfortunately, this protocol provides no informa-
tion regarding previous medical conditions than may have 
influenced standard vital parameters, such as idiopathic 
hypertension. As close monitoring is required, it is recom-
mended that this protocol is implemented in the context of 
a hospitalization. Of note, Craig et al. reported a case that 
required an equivalent total dose of 2655 mg of diazepam 
over the course of almost 4 days of GHB detoxification [49].

Pharmaceutical GHB

Pharmaceutical GHB is characterized by the same pharma-
cological properties as street GHB but is characterized by a 
milder withdrawal syndrome. It was, for example, reported 
that delirium occurs in 20% of cases during withdrawal from 
street GHB managed with benzodiazepines versus 2.5% for 
withdrawal from the consumption of pharmaceutical GHB. 
There are fewer side effects with pharmaceutical GHB [45•].

In some countries (e.g., France or Belgium), physicians 
cannot prescribe pharmaceutical GHB in the context of GHB 
withdrawal, and benzodiazepines are generally considered 
the gold standard treatment. In the Netherlands, GHB titra-
tion and tapering has acceptance as first-line therapy for 
GHB withdrawal [45•].

GHB-assisted tapering requires up to 12 doses, every 2 h 
per day. It leads to a high success rate of 85%, and more 
limited adverse events have been reported during detoxifi-
cation (mainly hypertension and, for a small percentage of 
patients, delirium) [45•]. A disadvantage of GHB tapering is 
its shorter half-life, requiring GHB administration through-
out the night, which interferes with sleep [44, 45•, 50].

An open-label study that included 23 GHB-dependent 
inpatients has shown that this treatment is feasible, efficient, 
and secure [51]. De Jong and colleagues also proposed 
treatment guidelines based on a large naturalistic study in 
treatment-seeking GHB users, including 274 patients who 
had followed a pharmaceutical GHB treatment protocol 
[52]. A case series of 229 patients indicated completion 
rates in acute withdrawal management of up to 85% [44]. A 
cohort study comparing pharmaceutical GHB to diazepam 
showed that GHB was superior in reducing delirium and 

severity of withdrawal. In this multicenter, nonrandomized, 
indirect comparison of two treatments as usual, withdrawal 
decreased over time in both groups. Withdrawal severity was 
higher in patients who received benzodiazepine tapering 
than in patients who received pharmaceutical GHB taper-
ing. No difference in GHB craving levels was found during 
withdrawal with tapering of pharmaceutical GHB versus 
benzodiazepines [45•]. Optimization of the duration of 
detoxification and whether some patients could profit more 
from one method or the other should be evaluated in future 
studies. From the reviewed evidence, it appears that benzo-
diazepine tapering is efficient to counteract GHB withdrawal 
in patients with relatively low levels of GHB use. However, 
pharmaceutical GHB appears to be the preferred treatment 
approach in patients using high levels of GHB.

Baclofen

Preclinical evidence supports the potential of baclofen, an anti-
spasticity agent and a muscle relaxant, for the management of 
GHB withdrawal [53]. This GABA-B receptor agonist, with its 
longer half-life than GHB, could be a relevant alternative for 
benzodiazepine and/or GHB tapering in the context of GHB 
withdrawal [54]. Although there is limited research related to 
the use of baclofen in the treatment of GHB withdrawal, initial 
evidence (including data retrieved from gray literature) sug-
gests its potential relevance and clinical utility [39, 55].

Despite a low level of evidence, UK medical guidelines 
have included a recommendation to initiate GHB withdrawal 
management with baclofen and diazepam [26]. This use for 
the management of GHB/GBL withdrawal is off label, but 
for other indications, the British National Formulary rec-
ommended a starting dose of 5 mg with titration to a maxi-
mum daily dose of 100 mg in 2017 [55]. It was suggested 
that baclofen tapering might prevent withdrawal and allow 
patients to abstain from using GHB with only three to four 
daily dosages [26]. Doses greater than 200 mg are associ-
ated with a reduced level of consciousness, hypotonia, and 
respiratory depression, with death previously reported after 
ingestion of 1.25–2.5 g baclofen [56]. Baclofen has also been 
proposed as an adjunct to benzodiazepines in the treatment 
of GHB withdrawal [40, 57]. LeTourneau and colleagues 
described the case of a 61-year-old patient with GHB with-
drawal who experienced witnessed seizures despite treat-
ment with lorazepam combined with pharmaceutical GHB, 
whose symptoms improved within hours of administration 
of 20 mg of baclofen [40].

Treatment with baclofen has been reported in sev-
eral case studies, which emphasized better efficacy 
compared to the standard use of benzodiazepines [58, 
59]. Baclofen’s targeted GABA-B activity proved effi-
cacious in reversing specific withdrawal-related symp-
toms such as somnolence and aggression [59]. However, 
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baclofen-based treatment approaches to GHB withdrawal 
have to date not been largely adopted in clinical practice, 
and when they are, generally require additional advice 
from an addiction specialist [57, 60, 61].

GHB targets the GABA-B receptor and downregulates it 
when the drug is abused. Most anesthetic agents affect the 
GABA-A receptor. A case report of severe delirium follow-
ing GHB abuse has prompted the claim that baclofen could 
reduce the need for anesthetic agents and facilitate recov-
ery [62]. Successful management of GHB withdrawal by 
using baclofen as standalone therapy has been reported in a 
26-year-old woman [58]. The treatment protocol was as fol-
lows: She received 130 mg each day with a subsequent dose 
reduction to 90 mg daily on days 3 and 4. She then reported 
being very comfortable, and her symptoms were completely 
resolved with no objective signs of GHB withdrawal. There-
fore, the care team decided to taper baclofen on day 5 to 
40 mg, day 6 to 30 mg, and day 7 to 20 mg. No diazepam or 
phenobarbital was necessary at any time during hospitali-
zation. No significant baclofen side effects were observed, 
and only mild drowsiness was reported. The detoxification 
process was completed over 7 days with no prescription for 
baclofen [58]. Another case report of GHB intoxication in 
a 57-year-old man, which resulted in an 11-day hospitali-
zation due to GWS, showed that baclofen was successfully 
used to facilitate patient sedation reversal [59].

Baclofen has been suggested as a potential candidate 
for GHB substitution therapy and suggested to constitute 
relapse prevention in the treatment of GHB use disorder 
[60, 61]. A case series of patients who were supported 
through an off-label treatment with baclofen (doses rang-
ing from 30 to 60 mg per day) for a period of 12 weeks 
to avoid a relapse into GHB abuse suggests that baclofen 
was well tolerated, although mild side effects such as 
fatigue, nausea, dry mouth, excessive sweating, and 
depressive feelings were reported [63].

In an outpatient, multicenter, open-label, nonrand-
omized, controlled trial in patients with GHB use disorder 
conducted in the Netherlands, the patients treated with 
baclofen after detoxification showed no reduced lapse 
rates, but reduced relapse and dropout rates, compared 
with patients receiving treatment as usual only [60].

Further controlled studies are necessary to establish 
the exact efficacy and safety of baclofen as a relapse pre-
vention approach in GHB use disorder [63]. Despite this, 
online pharmacies are readily offering prescription-only 
medication without an actual prescription due to inad-
equate regulation, which is a dangerous practice [64].

Other Treatments

Because of the challenges in managing GHB withdrawal, 
other medications have been commonly used in conjunction 

with or substituted for benzodiazepines, including anticon-
vulsants, valproic acid, carbamazepine, and gabapentin [41, 
65].

Patients who are poorly responsive to benzodiazepines 
can be tested with barbiturates, which also act on GABA-
A receptors. Recent studies have found that GBL and its 
analogs possess a high affinity for a specific form of extra-
synaptic GABA-A receptors that are strongly activated by 
barbiturates, such as phenobarbital, but are insensitive to 
benzodiazepines [66]. Administration of benzodiazepines 
and phenobarbital successfully treated withdrawal symptoms 
in a case report [67].

Patients with GWS who have clinical signs of neuroleptic 
malignant syndrome can be treated with dantrolene because 
it regulates the distorted calcium secretion and affects the 
serotonin and cholinergic system [68]. A published case 
study suggests barbiturate coma therapy might be consid-
ered in the case of severe GHB withdrawal not responding 
to conventional treatment [69]. Sedative-hypnotic drugs 
can be continued and tapered gradually for several weeks 
after acute withdrawal syndrome resolves. Pharmacological 
agents such as clonazepam or phenobarbital may be prefer-
able during this stage to decrease the likelihood of interdose 
symptoms of a prolonged withdrawal syndrome [70].

One case series suggested that phenobarbital is safe for 
the management of benzodiazepine-resistant GHB with-
drawal, even in general inpatient settings, and may avert the 
progression of delirium [71]. Another case series suggested 
that for patients demonstrating severe withdrawal, resistant 
to benzodiazepines, the treatment of choice is pentobar-
bital titrated to sedation and normalization of vital signs 
[43]. Prospective trials are, however, needed to establish an 
evidence base for such treatment approaches, including a 
validated assessment measure of withdrawal severity and 
more information related to the safe and effective dosing of 
phenobarbital.

Conclusion

GHB and its precursors GBL and 1,4-BD are used for many 
reasons, including self-management of sleep and anxiety 
and in combination with other drugs to facilitate chemsex. 
There is growing evidence of GHB-related adverse effects 
among people who use GHB on a regular basis. Harms 
associated with the consumption of GHB, including severe 
withdrawal syndrome, delirium, overdose, and addictive 
use, are increasing worldwide. Case studies and reviews 
describe similarities between withdrawal symptoms for 
GHB and those for alcohol or benzodiazepines. Inpatient 
medical management of GHB withdrawal may be war-
ranted for people who regularly use high amounts. Outpa-
tient withdrawal management has also been documented. 
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To date, there are no formal detoxification protocols for 
GHB or its analogs. The main available evidence is based 
on case studies and uncontrolled open-label studies. Phar-
macological interventions for the management of GHB 
withdrawal include high-dose benzodiazepines, titration 
and tapering with pharmaceutical GHB (not available in 
many countries), barbiturates such as phenobarbital, and 
baclofen. Future research should examine these interven-
tions with large-scale randomized trials, withdrawal scales, 
or validated treatment protocols.
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