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Abstract: Recreational gamma-hydroxybutyrate (GHB) use, although less common than other substance use, is increasingly
recognised and is over-represented in emergency toxicology presentations. This narrative review summarizes GHB pharmacology,
current patterns of use, potential harms and management of GHB toxicity and withdrawal. There is a complex interplay between GHB
and GABA as GHB is both a prodrug and metabolite of GABA and GHB activates both GHB and GABA receptors. GHB is rapidly
absorbed, with effects seen within minutes of ingestion. Metabolism is non-linear at higher doses. While GHB is listed as a controlled
substance, its precursor’s gamma-butyrolactone (GBL) and 1,4-butanediol (1,4-BD) are easily available as both have industrial
applications. National surveys indicate low rates of GHB use, with identification of high-risk populations in men who have sex
with men and polysubstance users. GHB is one of the three drugs most commonly used in chemsex. GHB is often co-ingested with
other interacting psychoactive substances. Acute toxicity is dose-dependent, and management is supportive care. Withdrawal manage-
ment is generally with benzodiazepines with addition of baclofen for more severe withdrawal. Barbiturates may have a role. Titration
and tapering of pharmaceutical GHB is commonly used in the Netherlands. Complicated withdrawal with delirium may require
intensive care and treatment with intravenous sedation. There are high rates of relapse after withdrawal and medications for longer-
term management are currently being investigated. Chronic use is associated with poorer mental, physical and sexual health, social
dysfunction and poor work performance. Laboratory detection is complicated as GHB is an endogenous substance with a short half-
life, and therefore not often routinely assayed in the clinical setting. Future research should focus on improving GHB detection and
management of GHB withdrawal and dependence. Interventions specific for high-risk groups should be developed and assessed.
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Plain Language Summary
In this review, we describe the chemistry, use and harms of gamma-hydroxybutyrate (GHB). Treatment for GHB withdrawal, overdose
and dependence is also discussed.

● GHB occurs naturally in the human brain.
● GHB from external sources can also be ingested recreationally for euphoria.
● Gamma-butyrolactone (GBL) and 1,4-butanediol (1,4-BD) are readily available as industrial solvents and can be consumed and

converted by the body to GHB.
● Detecting ingested GHB in blood, urine or hair is complicated because it is a naturally occurring substance and is rapidly broken

down in the body.
● GHB use is uncommon compared to other drugs, but overdose can have severe consequences.
● GHB acts as an inhibitory chemical in the brain, and people can become comatose when they overdose. This may require

mechanical breathing support.
● People can also become dependent on GHB and in severe cases, people may need to use GHB every few hours.
● Apart from overdose and dependence, a range of different issues are reported with GHB use. These include driving under the

influence, sleep disruption, and problems with mental and sexual health.
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● Withdrawal from GHB is similar to alcohol withdrawal but can become severe quite rapidly. Treatment is primarily with
sedatives and supportive care.

● Improving treatment of GHB dependence is currently being investigated.
● Future research should also focus on working with groups at high risk of GHB use and harm.

Introduction
Gamma-hydroxybutyrate (GHB) is an endogenous neurochemical. Ingestion of supra-physiological amounts can cause
euphoria. This recreational use of GHB is gaining recognition and the associated acute and chronic harms can cause
significant morbidity and mortality.1,2 In this narrative review, a summary of the pharmacology of GHB will be provided.
The epidemiology of GHB use will be described with a discussion of identification and management of acute and chronic
harms.

Methods
PubMed, medline, and google scholar were searched from 1 January 2010 to 8 December 2021. Search terms used were
GHB, gamma hydroxy butyrate, GBL, gamma-butyrolactone, 1,4-BD and 1,4-butanediol combined with use, depen-
dence, epidemiology, harms, withdrawal, treatment, regulation, chemsex, driving, detection or analysis. Reference lists of
relevant articles were searched for articles relevant to the narrative review. The search was limited to articles in English
language. For country-related prevalence information, the most recently published World Health Organisation, European,
US, Australian and Dutch country-level drug use reports published in English were included.

Pharmacology
Initially developed as a gamma-aminobutyric acid (GABA) analogue in the mid-20th century, GHB has subsequently
been identified to exist endogenously in the mammalian central nervous system where it is associated with thermo-
regulation, sleep cycle, sympathetic tone and learning.3 It is also found in peripheral tissues and other organs such as the
heart, kidneys, muscle and brown fat.4 It has also been identified as present in wine, beef, citrus fruits, non-alcoholic
carbonated beverages and most animals, albeit in small amounts.5,6 Endogenous GHB is synthesized from GABA, which
originates from glutamate.7 GHB is in part degraded via the Krebs cycle through formation of succinic semialdehyde and
succinic acid, and in part metabolised to GABA via GABA transaminase (Figure 1). This makes GHB both a prodrug and
metabolite of GABA.7

In vivo, the prodrugs gamma-butyrolactone (GBL) and 1,4-butanediol (1,4-BD) are rapidly metabolised to GHB (Figure 1).
GBL is catalysed by the enzyme lactonase. 1,4-BD is metabolised by alcohol dehydrogenase to 4-hydroxybutyraldehyde, which
is then converted to GHB by aldehyde dehydrogenase.7 Alcohol dehydrogenase can become saturated with co-ingested alcohol
(Figure 1), thus delaying biotransformation of 1,4-BD until alcohol is metabolised, with delayed onset of GHB toxicity.8

GHB binds with high affinity to GHB-specific receptors and to the α4βδ subtype of the GABAA receptor, and with
lower affinity to GABAB receptors in the brain.4,9 GHB receptors are located both pre- and post-synaptically and may
moderate neurotransmitter release.4 Unlike exogenous GHB that produces much higher concentrations, GHB at physio-
logical concentrations is thought to activate GHB and the α4βδ GABAA receptors but not the GABAB receptors. These
are activated at supra-physiological concentrations of GHB.4

Clinical effects of GHB were initially believed to be mediated through modulation of the GABA inhibitory
neurotransmission system,3 although more recent reports have suggested the possibility of a mixed GABA/GHB receptor
mechanism of action in vivo,4 further emphasizing these two closely linked systems. Additional effects of GHB include
modulating dopamine activity and release, serotonin systems, and opioid systems.7

Recreational GHB is usually found as a colourless, odourless aqueous preparation. When ingested, it is rapidly absorbed
orally, with onset of action within 15 to 30 minutes, and peak serum concentrations occurring between 25 minutes and one
hour after ingestion.10,11 GHB easily crosses the blood–brain barrier and monocarboxylate transporters may facilitate that.7

Exogenously administered GHB undergoes extensive hepatic metabolism, with only a minority (less than 2%) excreted
unchanged in urine.7,10 The elimination half-life of GHB is short at around 40 minutes, and follows first-order kinetics at
moderate doses.11 Elimination pattern at higher doses is non-linear due to saturable metabolic pathways.7 This is further
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supported by a non-linear dose–exposure relationship in studies in healthy subjects, with plasma concentration at higher
doses rising disproportionately compared to lower doses.11

GBL and 1,4-BD are similarly well absorbed orally. In one study of eight healthy volunteers, ingestion of 1,4-BD led
to detectable GHB concentrations within five minutes in the majority of the subjects.12

Early Use
The use of exogenous GHB was first described in the 1960s when it was manufactured and trialled as a new anaesthetic
agent.13 Its precursors, GBL and 1,4-BD were discovered earlier, with the former’s anaesthetic property initially reported
in animal model studies in 1947.14 1,4-BD has been available since the late 19th century and importantly is still
commercially available as an industrial solvent.15 GHB and GBL were not further established as general anaesthetic
agents as they lack analgesic and muscle relaxant properties.15 In addition, multiple adverse effects are associated with
their use, including random myoclonic movements, bradycardia, nausea, vomiting, hallucinations, respiratory depression,
and apnea.5,15 Recreational use of GHB gained popularity through the 1980s to 1990s with body builders using it for its
apparent anabolic effect in stimulating growth hormone.7 Others used GHB seeking the purported euphoric and sexual
performance enhancing effects.7 GHB has also gained some notoriety as a “date rape” drugs. While alcohol, cannabis,
benzodiazepines and stimulants are for the most part identified more frequently than GHB in drug-facilitated sexual
assaults (DFSA), GHB is reported in up to 4.9% of DFSA.16

Regulatory Framework and Therapeutic Use
In acknowledgement of its highly addictive properties and significant abuse potential, GHB has been listed as a Schedule
IV drug under the 1971 Convention on Psychotropic Substances by the United Nations Commission on Narcotic Drugs
since 2001.5 Therapeutic use of GHB is currently limited to select settings. The sodium salt of GHB, sodium oxybate, is a
controlled substance approved and monitored by the European Medicines Agency5,17 and the United States Food and
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Figure 1 Pathways of GHB synthesis and metabolism. ADH is inhibited by alcohol and fomepizole.
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Drug Administration for the treatment of narcolepsy and cataplexy.18 Sodium oxybate is also used in Italy and Austria for
use in the management of alcohol withdrawal and relapse prevention in alcohol dependence.19

Other than alcohol withdrawal management,20 the use of pharmaceutical GHB has been investigated in GHB
withdrawal with some promise,21,22 and is now a common treatment for GHB withdrawal in the Netherlands.23 Older
studies have included use in opioid withdrawal where limited studies have shown modest benefit,24,25 and obstetric
anesthesia,26 but these have not resulted in incorporation of GHB into practice. Therapeutic use of GHB or sodium
oxybate is not currently approved by the Australian Therapeutic Goods Administration.

GBL and 1,4-BD are industrial solvents and are used in many industries including the production of automotive,
textiles, electronics, pharmaceuticals, and polymers. In recognition of potential harms, the WHO has recommended that
GBL and 1,4-BD are placed in Schedule 1 of the international convention. However, a number of member states have
argued that control would place an unacceptable barrier to the industrial applications of these chemicals. Therefore, GBL
and 1,4-BD are not under international control, but individual jurisdictions have a variety of control measures in place to
prevent diversion from industrial uses.27

Epidemiology of Current Use
The 2021 World Drug Report from the United Nations Office on Drugs and Crime noted that in 2019, GHB consisted
most of the sedatives and tranquilizers seized, exceeding seizures of benzodiazepines and barbiturates.28 In the same
year, Sweden, the United States, New Zealand, Canada, China, and Australia were the six countries that recorded the
largest quantities of GHB intercepted.28

In Australia, the National Drug Strategy Household Survey estimated a consistent 0.1% of the surveyed population
above age 14 reported use of GHB within the previous 12 months both in 2016 and 2019.29 This has been stable over the
previous 15 years. Age of initiation is somewhat later than for many substances, with most use initiated in the mid-20s.29

A similar population survey in the USA, the National Survey on Drug Use and Health, estimates the lifetime use of GHB
in those aged over 18 years as 0.5%.30 European data indicate similarly low prevalence of GHB use.31 Some jurisdictions
have higher use, with the Netherlands reporting past year use of 0.4% in 2018.32 In the United Kingdom, data from a
number of sources including drug treatment and poisoning databases indicate an increase in GHB use up to 2015 that has
now plateaued. Use and harms are seen predominantly in London. Very limited or no harms and presentations for
treatment are reported from Scotland, Wales or Northern Ireland.33 Lack of granularity about GHB, GBL or 1,4-BD use
in many national surveys limits the understanding of the epidemiology of use.

Some population subgroups have higher prevalence of GHB use. In a 2018 prospective Australian study of gay and
bisexual men, close to 20% reported lifetime GHB use and 5.4% reported use in the last six months.34 Data from the
United Kingdom showed that in people presenting for substance use treatment, 22% of men who have sex with men
reported problematic GBL use, in comparison to 2% of the heterosexual treatment presenters.35 The Australian National
Illicit Drugs Survey Interview Report undertakes representative sampling across all states and territories annually. In the
2020 survey, of 884 people who inject drugs, one in ten reported use of GHB, GBL, or 1,4-BD within the past six
months.36 Around 70% of people accessing treatment for GHB use report using multiple substances. Common co-
ingestants are alcohol, methamphetamines, cannabis, cocaine, mephedrone and benzodiazepines. Ketamine, opioids and
MDMA are less common co-ingestants, being reported by less than 20% of treatment seekers.2

Men are overrepresented in all studies of GHB use.2 In those presenting to emergency departments, young men
predominate.2 Of these, 40% are also using alcohol or stimulants.2 In community-based general population studies, men
represent up to 90% of the sample.2 Up to 89% of people attending addiction treatment services for GHB use are men.2

Despite low prevalence of use compared to many other drugs, GHB is disproportionately identified in emergency
presentations with drug toxicity.2 Acute harms of GHB can be noted in 10.6% of acute presentations with drug toxicity
and up to a third (27%) of critical care admissions from acute recreational drug toxicity in Euro-DEN Plus hospitals in
2019.31 Concerningly, in Australia, ambulance attendances where GHB toxicity is problematic have increased 147%
between 2012 and 2019.37
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Clinical Features of GHB Use and Their Management
Many people use GHB recreationally in a non-dependent fashion, and many may do so without adverse consequences.2

The clinical concerns regarding these drugs relate to harms of use that include toxicity, misadventure, dependency, and
withdrawal. Its use in chemsex and risks relating to impairment of driving ability are also of concern.

Acute Toxicity
The narrow therapeutic index of GHB renders its use hazardous with poisoning or toxicity not uncommon with small
titration of doses. Recreational use of GHB often occurs in settings of polydrug consumption, often with alcohol or
stimulants. Recreational use of small doses of GHB may produce euphoric feelings and loss of inhibitions. Toxicity is
dose-dependent; higher doses can lead to adverse effects such as headache, dizziness, nausea, vomiting, speech
impairment, and anterograde amnesia.38 More severe acute toxicity or poisoning features can include respiratory
depression, bradycardia, seizures, and reduced level of consciousness to deep coma. Death may result from severe
respiratory compromise from aspiration, asphyxia or pulmonary oedema, or traumatic injury occurring as a result of
sudden loss of consciousness.1 Co-ingestion of GHB or GBL with alcohol is associated with more severe toxicity, greater
need for intensive care admission and more prolonged hospital admission.39

No effective antidote exists for the treatment of acute GHB poisoning, although early animal data utilising mono-
carboxylase transport inhibitors shows some promise.7 Treatment therefore consists primarily of observation and general
supportive care. This may include ventilatory support depending on the severity of presentation. Often, recovery from
acute poisoning can occur rapidly within hours as serum concentrations decrease given the short elimination half-life.
The role of intubation in acute GHB toxicity is controversial. Two studies indicate that conservative airway management
allows shorter length of stay compared to intubation and short-term outcomes are good.40,41 Decisions around intubation
and invasive ventilation in this setting will clearly depend on recognition of GHB as the cause of impaired consciousness
and local protocols around management of patients with impaired consciousness.

Overdose presentations are generally associated with recreational use. Risk factors for overdose include higher levels
of GHB use, being male and polysubstance use.2 In the Illicit Drug Reporting System sentinel sample of those regularly
injecting drugs and recent GHB use, 35% reported non-fatal overdose in the last 12 months.42 Despite high rates of
presentation to Emergency Departments relative to use, death as a result of GHB use is uncommon. In the 18 years to
2019, Australian coronial data identified 74 GHB-related deaths.1 In England and Wales, GHB-related deaths increased
to 2015 but have plateaued since then, with 27 GHB-related deaths reported in 2018.33 However, the challenges of
detecting GHB in post-mortem biological matrices may result in under-detection of GHB-related deaths.33 In the
Australian death cohort, the majority were young men with unintentional overdose who died at home.1 Pulmonary
oedema, acute pneumonia, and vomitus aspiration were common autopsy findings in these acute poisoning deaths.1

Perhaps, a more subtle consequence is that repeated GHB coma may be associated with impaired cognitive function and
structural brain changes, although reversibility with GHB cessation has not yet been examined.43

Chronic Use and Dependence
Although GHB use disorder is not recognised in DSM-5, chronic recreational use of GHB can result in the development
of tolerance, dependence, and a withdrawal syndrome. The criteria for the less specific diagnosis of Substance Use
Disorder can often be met in this patient group.2 The lack of a recognition of GHB use disorder creates difficulties in
defining its population prevalence. However, the number of people seeking treatment for GHB can be used as a proxy.
US data indicate that GHB is identified as the drug in less than 0.05% of drug treatment episodes in 2019.44 In the United
Kingdom, 0.2% of drug treatment episodes are for GHB use in 2017 and 2018, representing 450 to 500 people.33 The
numbers in the Netherlands, with around a quarter of the population of the UK, are higher where 837 individuals received
treatment for GHB use in 2015.32

Assessment of GHB use should include amount and frequency of use, and previous withdrawal experiences. Patterns
of GHB use relevant to the DSM-5 criteria for substance use disorder relating to tolerance, loss of control, and physical
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and social harms should be explored. Co-ingestant use and other health problems should also be clarified, which can
further assist with clinical risk stratifications.45

Tolerance can lead to dose escalation requirements, often by increasing dosing frequency due to its rapid absorption
and elimination processes. It is common that those with GHB dependence require multiple, frequent doses throughout the
day to avoid symptoms of withdrawal. Some authors report use every 1–3 hours in heavy users.46 Dependence can
develop rapidly, with reports of development of severe GHB dependence within 12 months of initiation of use.47

Withdrawal and Withdrawal Management
GHB withdrawal features resemble that of alcohol withdrawal, but with more rapid onset of symptoms, often within
hours of the last dose, given its short half-life, and can become severe rapidly.45 It is therefore imperative that treatment is
commenced promptly and early to manage and prevent rapid deterioration of the withdrawal syndrome. GHB withdrawal
features can include tremor, anxiety, agitation, sleep disruption, diaphoresis, and autonomic instability. Acute delirium,
visual or auditory hallucinations and seizures have been reported in severe GHB withdrawal, and in some cases require
intensive care management to avoid potentially fatal outcome.23,45,48 The more severe GHB withdrawal symptoms
resolve within 2 weeks, but as with other sedative hypnotics, symptoms of insomnia, mood disruption and anxiety may
persist for some time after the acute episode is complete.45,49

Factors proposed to predict development of withdrawal on cessation of use include amount and frequency of daily use
(more than 4 mL daily, using more than 6 times per day), prior withdrawal, and using multiple substances.49 High level
use of greater than 30 mL daily may be associated with risk of severe withdrawal.50

GHB withdrawal management has been undertaken in both ambulatory and in-patient settings.23,49–51 High rates of
delirium are reported.23,49 Stratification based on level of GHB use and polysubstance use may help identify those likely
to develop severe withdrawal who can be directed to in-patient withdrawal management.50 It may also be circumspect to
have capacity for transfer to in-patient care should severe withdrawal develop in the ambulatory setting.49

The evidence base supporting medication management of withdrawal is limited and for the most part consists of case
reports or case series. Most studies report initial management with benzodiazepines50,52,53 Outcomes from benzodiaze-
pine alone can be suboptimal, particularly in those at high risk of severe withdrawal where delirium can emerge despite
high doses of benzodiazepine.50,54 In response, a number of different medications have been added to benzodiazepine
regimes. One small study of 19 patients initiated concomitant diazepam and baclofen in all patients with only 1 person
developing a delirium requiring hospital admission.49 Other studies report benefit of initiating baclofen with benzodia-
zepine only in high-risk patients when severe withdrawal is anticipated.50 Other groups have advocated for initiating
baclofen before commencing withdrawal.54 Despite the limited data supporting baclofen, UK guidelines have included a
recommendation to initiate GHB withdrawal management with both baclofen and diazepam.55 The outcome of more
robust trials is awaited.54

Pharmaceutical GHB has been more extensively studied than other medications in terms of patient numbers, although
randomised controlled trials have not as yet been reported.21–23 A case series of 229 subjects indicated completion rates
in acute withdrawal management of 85%.22 A cohort study comparing pharmaceutical GHB to diazepam demonstrated
that GHB was superior with respect to development of delirium and severity of withdrawal.23 In the Netherlands, GHB
titration and tapering has acceptance as first-line therapy for GHB withdrawal.23 This is not the case in most other
countries and the regulatory framework and cost may prove a barrier to use of sodium oxybate for this indication.

Multiple other pharmacological agents have been considered in GHB withdrawal. Case reports describe the addition
of barbiturates to good effect after failure of benzodiazepine treatment.56–58 A recent case report describes a severe
delirium resistant to benzodiazepine, baclofen and pharmaceutical GHB, which resolved after administration of intrave-
nous then oral barbiturates.59 Other agents trialled with variable success include neuroleptics,51–53 anticonvulsants,53 α2
adrenergic agonists (clonidine53 and dexmedetomidine48), and propofol,52 often after clinical deterioration. There is a
clear need to trial and implement treatment regimens that will prevent this deterioration.
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Relapse Prevention
Optimal longer-term management of dependent GHB use is unknown. There is high (almost 70%) risk of relapse post
withdrawal.22 Data retrieved from the Dutch national drug treatment database indicate prolonged periods of treatment,
frequent contact with services and high levels of repeat presentation for treatment in patients with GHB dependence.60

With regard to medications, an uncontrolled study of baclofen has shown some promise, but more rigorous trials
evaluating its role in relapse prevention are needed.61

Other Associated Problems
In those attending for treatment of GHB use, a myriad of health and social problems are reported. Treatment seekers
report problems with social functioning such as deteriorating work and educational performance, relationship difficulties
and loss of driving license.49 Mental and physical health are problematic, with sleep disruption particularly problematic.
These factors and GHB associated coma are all identified as reasons for seeking treatment.47,49

Chemsex describes the use of drugs to enhance, disinhibit or facilitate the sexual experience.35 GHB and GBL are
specifically listed as drugs commonly used in chemsex, along with methamphetamine and mephedrone.35 Challenges
with chemsex include risky sexual behaviour with high rates of GHB use in people in Human Immunodeficiency Virus
(HIV) treatment or presenting to sexual health clinics for post-exposure prophylaxis.35 Non-consensual sexual activity
can be associated with chemsex.62 Death from unintentional overdose may also be seen.63 Progression from occasional
use to more pervasive substance use disorder can occur.64 The lack of recognition of the association between sex and
GHB use has meant that treatment was disjointed and therefore less effective.64 Culturally competent care recognising
the association of chemsex and GHB use may improve treatment outcomes.64

In simulated driving tasks, subjects exposed to therapeutic doses of GHB as sodium oxybate had significant
impairments at 1-hour post-dose.65 The impairments identified included simulations of collision and off-road accidents
at 1-hour post-dose.65 Evaluation at 3- and 6-hours post-dose indicated gradual recovery from driving impairments over
time as plasma concentrations fell, suggesting a concentration-dependent effect–impairment relationship.65 In an analysis
of real-world GHB associated driving incidents, observed clinical signs included sedation, agitation, confusion, ataxia
and dysarthria.66 Co-ingestion of GHB with other drugs in the impaired driver is common, predominantly with
methamphetamine, but also cannabis, cocaine, and benzodiazepines.67 Therefore, warnings and increasing awareness
regarding risks of driving impairment following GHB use is an important consideration for traffic safety messages and
harm-minimisation strategies targeted for populations with high prevalence GHB use.

Pharmacovigilance of Sodium Oxybate
When monitoring prescription misuse of sodium oxybate, post-marketing studies reporting misuse or dependence are
extremely rare in those without risk factors of psychiatric comorbidities or polydrug use history.68 However, greater
consideration for controlled use or alternative therapy is recommended for “at risk populations”.68

Identifying GHB Use and Laboratory Analysis
In the clinical setting, GHB use is generally identified through self-report and focussed questioning as described above.
In acute toxicity, self-report is also important but in the unconscious patient, the ingestion may not be immediately
clinically obvious.8 Drug testing for GHB is more typically undertaken in forensic circumstances rather than in the acute
or treatment setting. The lack of inclusion in routine testing in the latter may in part be related to the challenges in its
detection in assays. In the setting of acute toxicity, timely access to assays could improve management in complex cases.
When not available acutely, sampling and appropriate storage with subsequent assay may assist in later review of the
clinical scenario.8

The short half-life of GHB can result in under-detection.69 Therefore, timing of sample collection is important and
should be done with vigilance, noting recommendations that whole blood samples be collected within eight hours and
urine samples collected within twelve hours following known or suspected exposure.70 Hair and nail samples may be of
use to detect GHB when faced with longer time delays to sampling.69 Assays for GHB are generally performed using
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highly sensitive and specific gas- or liquid-chromatography with tandem mass spectrometry or flame ionisation
detection.69 Metabolomic profiling, the identification and quantification of multiple GHB metabolites, may prolong the
detection window, but further investigation of this technique is needed.71

The interpretation of GHB concentrations is further compounded by its presence as an endogenous molecule, giving
rise to the importance of ensuring appropriate cut-off concentrations in its reporting to avoid false-positive results.69

Further, certain storage conditions and time decay may lead to higher endogenous GHB concentrations due to accelerated
catabolism of other molecules to GHB, particularly relevant in autopsy or post-mortem samples where re-distribution and
putrefaction become problematic.69

The cut-off concentrations vary depending on the biological sample and timing at which it was obtained and analysed,
with post-mortem cut-offs generally higher than ante-mortem samples cut-offs. Head hair sample analysis is a better
matrix for documenting past exposure to GHB in cases where a significant time delay has occurred between the time of
sampling and the time of exposure.72 The ratio of GHB concentrations in different segments of hair can allow
identification of an acute exposure months after that exposure, although there is not consensus on the ratio that should
be used.72 Recent advances in GHB detection include quantification of endogenous GHB in chest and pubic hair,73 and
detection of exogenous GHB in these matrices awaits investigation. Other matrices of sampling exist, including saliva,
vitreous humor, breast milk and cerebrospinal fluid. Some can be more stable in the post-mortem setting.69

Conclusion and Future Directions
Reports regarding GHB use prevalence are consistently lower compared to other illicit drugs. Given the relative ease of
access and manufacture of GHB and its precursors, and the frequency of presentations to hospital, this may be an under-
representation due to under-detection and under-reporting. Limitations in the methods used for epidemiological surveil-
lance may contribute to under-estimation of prevalence of use. Some high-risk groups with unique treatment needs are
seen and include men who have sex with men and those with polysubstance use. Despite the low reported prevalence of
use, there are high levels of emergency department presentation with acute severe toxicity relative to other drugs. The
consequences of acute poisoning include coma, hospitalisation, intensive care admission for airway support, and death.
Other potential harms include driving impairment and at-risk sexual behaviour, along with the associated potential
consequences.

Chronic dependence, tolerance, and withdrawal are seen, but are not recognised in DSM 5. Withdrawal can emerge
quickly on cessation and be complicated by delirium, particularly in those with higher levels of use. Pharmacological
treatment in GHB withdrawal is an area with an emerging body of evidence and includes benzodiazepines, baclofen,
barbiturates and pharmaceutical GHB. High rates of relapse are seen after treatment for GHB use. Optimal relapse
prevention strategies are unclear, but there is some recent consideration of baclofen use in maintenance of abstinence.

Future direction should focus on ensuring adequate coding for GHB use and harms to allow systematic data collection
around the epidemiology of these. There is a need to improve both acute withdrawal and long-term management. The
promising data from studies of pharmaceutical GHB should be explored in prospective randomised controlled trials. The
role of baclofen and barbiturates in acute withdrawal management, and baclofen in relapse prevention needs clarification.
The development and utility of improved analytical methods that facilitate detection in acute overdose, in the post-
mortem setting, after alleged assault and in longer-term treatment should be assessed. Development of interventions
directed to specific sub-groups of users may improve treatment engagement and outcomes. Public health interventions
about overdose recognition and response with high-risk groups should be assessed. Ongoing safety and harm reduction
measures and discussions are important and should form a cornerstone of care in management of GHB use.
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