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Chapter 3

Gamma-hydroxybutyrate (GHB) and
gamma-butyrolactone (GBL)

Drug group: depressants

This chapter discusses GHB (gamma-hydroxybutyrate) and its precursor GBL (gamma-
butyrolactone). Another precursor of GHB, 1,4-BD (1,4-butanediol), has not been
widely available in recent times, but is mentioned in the literature. In the UK, GBL is
used more than the other two.

3.1. Street names

Street names at the time of publication include G, GHB, GBL, Gina, liquid E, liquid
ecstasy, liquid X, Gamma-O, Blue Verve, Gobbe, Charisma. Other street names are
used in particular localities.

3.2. Legal status

GHB, GBL and 1,4-BD are controlled in the UK as Class C Scedule 2 drugs under the
Misuse of Drugs Act 1971. However, GBL and 1,4-BD are controlled under that Act
only when supplied or possessed with the intention for human consumption, but not
when available for legitimate use in industry (see section 3.5).

3.3. Quality of the research evidence

The international evidence on the management of the acute and chronic harms
related to the use of GHB and GBL is limited; randomised control trials in particular are
not available. Evidence mainly consists of case reports and series and a small number
of prospective observational studies, retrospective cohort studies and analysis
of patient records. Despite these limitations, data/evidence from these sources is
relatively consistent.

3.4. Brief summary of pharmacology

GHB acts primarily as a CNS depressant but at low doses can also produce euphoric
effects and effects that appear to be like those of stimulants. GHB is both a metabolite
and a precursor of the inhibitory neurotransmitter gamma-aminobutyric acid (GABA)
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and acts as a neuromodulator in the GABA system, acting on both GABA-B and its
own so-called GHB receptors. GBL and 1,4-BD are converted into GHB after they are
absorbed.’

A number of studies have looked at GHB pharmacokinetics in healthy volunteers.?-
GHB is absorbed rapidly, is extensively metabolised to carbon dioxide and rapidly
eliminated,” mainly through the lungs (less than 5% is excreted in the urine as GHB,
although this may be greater in overdose). It has a half-life of only 20-30 minutes.®
The effects of GHB usually occur 15-20 minutes after ingestion and can last for up
to three to four hours,’ with peak effects at 30-60 minutes after ingestion.® It is
undetectable in urine after approximately 12 hours.™

GBL is a precursor of GHB and is non-enzymatically converted in the body into
GHB. GBL is absorbed more rapidly than GHB and potentially has a faster onset of
action. Its duration of action may also be longer.’® Some users report that GBL is
more potent than GHB. 1,4-BD is another precursor to GHB; it is converted in the
liver through a two-step conversion, via hepatic alcohol dehydrogenase to gamma-
hydroxybutyraldehyde followed by metabolism into GHB via hepatic acetaldehyde
dehydrogenase."? Animal studies have shown that both ethanol and fomepizole
competitively block the metabolism of 1,4-BD to GHB.™

GHB (and therefore GBL and 1,4-BD) has a steep dose-response curve and narrow
therapeutic threshold. It can readily cross both the placenta and the blood-brain
barrier, leading to profound CNS and respiratory depression.®? Daily use of GHB/GBL
can lead to dependence and the possibility of withdrawal syndrome on cessation of
use, which can be severe, with agitation and delirium. Acute GHB/GBL toxicity and
acute withdrawal can be life threatening.

3.5. Clinical and other uses

Clinical uses of GHB have included alcohol and opiate detoxification regimens,
anti-craving medication after alcohol detoxification,” and as an anaesthetic agent in
some European countries (although this latter use is now declining). The sodium salt
of GHB, sodium oxybate (Xyrem SPC), is approved for the treatment of narcolepsy
with problematic catalepsy in specialist sleep centres the US and Europe.”

GHB was sold in US health food stores for weight control and sedation, until the
over-the-counter sales were banned in 1990, following reports of acute intoxication.™
It has also been sold for its antidepressant and anxiolytic effects and for its
cholesterol-lowering effects. It has also been used in bodybuilding, as it has been
thought to release growth hormone; however, its anabolic effects are unproven.
GHB has been implicated as a facilitator in ‘date rape’, although a systematic review
of the international evidence suggests that it is rarely identified in cases of drug-
facilitated sexual assaults."’

* See http://www.medicinescomplete.com/mc/bnf/current/PHP2146-sodium-oxybate.htm;
http://www.medicines.org.uk/emc/medicine/17364/SPC/Xyrem+500+mg+ml+oral+solution;
http://www.ukmi.nhs.uk/NewMaterial/html/docs/SodiumOxybateNMP0603.pdf;
as well as the manufacturer’s website, http://www.xyrem.com/images/Xyrem_Med_Guide.pdf.
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GBL and 1,4-BD are used extensively by the chemical industry as precursors for the
synthesis of plastics and industrial solvents. They are found in floor-cleaning products,
nail polish (previously nail polish removers) and superglue removers.

3.6. Prevalence and patterns of use

At a population level, the use of GHB/GBL in the UK is low and appears to be
concentrated among some sub-groups, often in specific contexts. Despite low levels
of use, its health costs are relatively high compared with other drugs,'® and other club
drugs in particular, because of its intrinsic toxicity and potentially life-threatening
withdrawal syndrome as discussed in section 3.12.2.

Questions regarding GHB/GBL use were added to the Crime Survey for England
and Wales (CSEW; formerly the British Crime Survey) in October 2009 in response
to concerns about its use. Overall, data from the CSEW show that the use of GHB/
GBL in England and Wales remains low, although there was a statistically significant
increase in its use by adults aged between 16 and 59 years, from 0.0% in 2010/11 to
0.1% in 2011/12.The 2010/11 survey showed that GHB/GBL was more likely to have
been used in the past year by the 16-24-year age group (0.1%) than in the age group
25-59 years (0.0%)." Questions about the use of GHB/GBL were not included in the
2012/13 or 2013/14 surveys. No data on GHB/GBL use in Scotland are available, but it
is believed that the prevalence is low, as suggested by police seizure data for Scotland
2010-11.%°

There is evidence that GHB/GBL is often used as part of a wider poly-drug repertoire
(see section 3.10.2). An internet survey of 189 GHB/GBL users reported that a third
had taken GHB/GBL during the last month and two-thirds reported mixing GHB/
GBL with other drugs.?' Available data suggest that GHB/GBL users tend to be a well
educated and well functioning group.?*?3

GHB/GBL use is concentrated among some sub-groups and in particular settings and
geographical areas. A number of European surveys conducted in dance music venues
and other targeted settings suggest that the lifetime prevalence of use of GHB/GBL
ranges from 3% to 19%.®

The Global Drug Survey 2012 reported that among UK respondents (69.7% male
and 82.7% heterosexual) ‘regular clubbers’ used GBL and GHB more than other
respondents (Table 3.1).%

Table 3.1. Use of GBL and GHB among UK respondents in the 2012 Global Drug
Survey

Lifetime use Use in past 12 months Use in the past 12 months by
regular clubbers
GBL 7.7% 1.6% 2.5%

GHB 3.8% 1.5% 2.0%
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In the UK, mainland Europe, the US and Australia, GHB/GBL use is particularly
concentrated among gay men and other MSM, particularly those who frequent night
clubs.8212225-28 The 2007 UK Gay Men’s Survey of 6155 men suggested that almost
13% had ever used GHB or GBL and 7% have used it in the last year.?? GHB/GBL use
is highest among attenders of gay clubs.?® A survey carried out in 2010 in London
gay nightclubs suggested there were higher levels of use of GHB/GBL than the study
mentioned above, with 34% reporting lifetime GHB use (22% past-year use and 14%
past-month use) and 27% reporting GBL lifetime use (24% past-year use and 19%
past-month use). On the night of the survey, 7% reported having taken or planning
to use GHB, and 14% reported already having taken or planning to take GBL on the
night.?’

Althoughits use has been mainly reported in cities, there is one report of a GHB-related
hospital acute presentation in rural Wales.*°

Due to its pro-sexual effects and muscle relaxant properties, GHB/GBL is often used
by MSM in a sexual context. It is one of the drugs commonly implicated in ‘chemsex’
(see section 1.6.4.2.) and may be associated with high-risk sexual behaviour and thus
with an increased risk of sexually transmitted infections. Studies in both the US and
the UK have shown that GHB/GBL use is associated with increased sexual risk, with
HIV-positive men more likely to use GHB/GBL and more likely to use it in a sexual
context,?%3'32 than those not known to be infected.?

GHB/GBL is often taken with other drugs, including alcohol, cannabis, ecstasy,
stimulants and sildenafil (Viagra).?>?* The setting for GHB/GBL use is typically
nightclubs, circuit parties, sex parties, saunas and sex clubs,? although some evidence
suggests that GHB/GBL is used in private settings as well.?' The setting in which the
drug is consumed may be linked to risk, as one study has shown that people who
commonly use GHB/GBL in club settings are more likely to report problems than
those who usually use it at home.?’

3.7. Routes of ingestion and

frequency of dosing

The routes of administration of GHB/GBL include:

® oral use (this route is the most common, when it is typically diluted in a beverage);
® insufflation;

® injection (though this is rare);

® mucosal (e.g. previously from absorption of nail polish removal pads).

GHB/GBL used for recreational purposes is most usually sold in the form of a liquid
formulation, often in bottles or vials. Its taste is described as unpleasant and salty
and is it therefore typically diluted in a beverage. It is more rarely used as powder,
usually GHB sodium salt (capsules or loose) or a waxy substance to which water can
be added.™ The ‘irritant’ nature of GHB/GBL has been described, with a case report of
a user syringing the liquid into capsules to make it easier to swallow.*?
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GBL for recreational use in the UK is usually bought from street dealers or via the
internet in amounts ranging from 125 ml to 10 litres. The price of the substance
differs by locality and over time, but a 2006 report by the Advisory Council on the
Misuse of Drugs (ACMD) published in suggested that a 250 ml bottle of 99% pure
GBL could be bought for £20, which amounts to 8p per recreational dose.! According
to anecdotal reports from users at the time of writing (2014), a litre costs £80-£100.

Usually, 1 ml of liquid contains 1 g of GHB, although purity and concentration may
vary;'8343¢ data for 1,4-BD are limited. Miotto et al. suggest that single doses of GHB
canrange from 0.5 g to 5 g and those who develop tolerance and dependence will use
in the range of more than 25 g per day.** GBL is far more lipophilic than GHB; hence,
typical ingested dosages of GBL (1.5 in a single dose) are lower than those of GHB
(with an average single dose ranging from 1 gto 5 g).*”*®

GHB/GBL dose is often measured by users in imprecise ‘capfuls’, teaspoons, eye
droppers or vials. This imprecise dose measurement is one of the main suggested
causes of the acute GHB/GBL-related harms, as users risk overdose because of its
steep dose-response curve.

Recreational users will typically use small doses frequently, in the context of binges,
or sometimes at night to assist with sleep. Dependent users will ingest GHB/GBL
frequently and at regular intervals over prolonged periods. They will generally use
multiple daily doses, including at night.** The mean frequency of dosing in cases of
dependence was reported by McDonough et al. to be every 4.4 hours,* although with
case reports and series showing a wide range, from hourly to daily.3>4941

3.8. Desired effects of GHB/
GBL for recreational use

GHB/GBL affects people in different ways and a euphoric dose for one person may be
a sedative dose for another.*> GHB/GBL tends to produce euphoric and pleasurable
effects* without hangover or other subacute adverse effects, which helps popularise
it as a’‘club drug’’

The desired effects of GHB/GBL include euphoria, relaxation, increased sociability, dis-
inhibition, confidence boost, social and sexual disinhibition, enhanced libido, increased
sexual arousal and enhancement of sexual encounters, with effects being dose-
dependent.8'844-4¢ The use of GHB/GBL for its stimulant, dissociative and sedating
effects have also been reported.?#474¢ |n addition, some individuals use GHB/GBL after
using other drugs (generally stimulants), to help ‘come down’?? or to enhance and
modify the effects of drugs** such as stimulants.

GHB/GBL is also used as self-medication for sleep problems and anxiety. There are
reports of people using GHB/GBL in the hope that it will improve cognitive ability,
reduce the effects of ageing, reduce depression and anxiety, or make them feel more
energised and dance more joyously.*
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3.9. Mortality

Acute GHB/GBL toxicity and a severe withdrawal syndrome have been associated
with fatalities. According to the Office for National Statistics, there were 20 deaths in
England and Wales in 2011 where GHB/GBL was mentioned on the death certificate,
13 such deaths in 2012, and 18 in 2013.%°

The National Programme on Substance Abuse Deaths (NPSAD) database from 1995
to 2006 identified 47 cases in the UK where GHB or GBL was found post-mortem and/
or implicated in death." In 2012, NPSAD reported a total of 17 such deaths for the
whole of the UK. There was a slight increase from the previous years in the number
of GHB/GBL-related deaths in England, with 6 deaths where no substance other
than GHB/GBL was implicated, and 11 deaths where GHB/GBL was detected with or
without another substance.>

In Scotland, 3 GHB/GBL-related deaths were reported with no other substances
implicated and a total of 5 where GHB or GBL was found either on its own or with
other drugs. The co-use of alcohol was implicated in many of these deaths.>

3.10. Acute harms

3.10.1. Acute GHB/GBL toxicity

There are potential acute harms relating to any use of GHB/GBL, as well as dependent
use.All GHB/GBL users risk acute toxicity and overdose; tolerance is not fully protective
of overdose and people dependent on GHB/GBL are also at risk of acute toxicity. In
terms of acute single-dose systemic toxicity, GHB/GBL appears to be the most physi-
ologically toxic club drug, with a safety ratio of 10°® and overdoses typically occurring
as a concequence of using large concentrations over a short period, or when GHB/GBL
is used in combination of other CNS depressants, such as alcohol or benzodiazepines.’

The hazard profile of GHB has been described as less favourable than that of many
other psychoactive substances. One study concluded that GHB is the most physio-
logically hazardous drug, partly because the dosage range is narrow*? and varies
between individuals and with whether other substances have also been used. The
authors commented on particular harm resulting from imprecise dosing of illicit GHB
or GBL, which cannot be easily measured.*

As mentioned above, GHB/GBL affects people in different ways and a euphoric dose for
one person could be a sedative dose for another.*? It has been reported that adverse
effects of GHB/GBL happen at a variety of doses, indicating the variable individual
responses to the drug.”* GHB/GBL intoxication exists within a spectrum of severity
and that is influenced by: dose ingested, individual variation and other substances
ingested (discussed in more detail below).

The effects of GHB are dose-dependent, as summarised in a recent review (Table
3.2)8
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Table 3.2. Dose-dependent effects of GHB

Dose Effects

Below 10 mg/kg Mild clinical effects: short term anterograde amnesia, hypotonia (relaxed
muscles) and euphoria®®

20-30 mg/kg Drowsiness, sleep and myoclonus (jerking of muscles) can happen®-¢

50 mg/kg May cause coma®’-*°

Over 50 mg/kg May lead to the onset of coma, bradycardia (slowed hear rate) and/or

respiratory depression and death.557:5

GHB/GBL has a steep dose-response curve, whereby even a small increase in dose
can cause serious toxic effects, such as impaired consciousness and coma. This steep
dose-response relationship differentiates GHB/GBL from other drugs.

The usual clinical course after overdose - if other sedative hypnotics (most commonly
alcohol) have not been used -is rapid, spontaneous awakening from drug-induced loss
of consciousness or coma and uneventful recovery. CNS depression usually persists
for 1 to 3 hours, with patients typically making a full recovery within 4-8 hours,>+¢0-62

Thus, patients with acute intoxication typically: develop signs of intoxication rapidly
but then improve quickly.

Overdoses are common among all users - dependent users as well inexperienced,
intermittent and regular users (tolerance and dependence do not protect against
overdose).? In an Australian study of 76 GHB users, half reported a history of overdose
during which they had lost consciousness.?? In another study, 66% reported some
degree of loss of consciousness.?* Similarly, a study of 505 consecutive GHB cases in
emergency departments in Barcelona showed that the motive for seeking medical
treatment in all cases was reduced consciousness.*

The use of other drugs and alcohol can increase the toxic effects of GHB and is
discussed in section 3.10.2. In addition to the GHB-related adverse effects, the
adulterant compounds may also have serious toxic effects.”® As with alcohol, and
unlike with benzodiazepines, there is no antagonist or antidote.

Because of GHB'’s short elimination half-life, people can progress from deep coma to
wakefulness over about 30 minutes. A 30-month review of an Australian emergency
department reported that if ventilation was not required, the great majority improved
rapidly and were discharged straight from the emergency department, without a
need for further medical treatment.®3¢*

In European cities, accidental GHB/GBL overdoses in night clubs account for
a substantial proportion of drug-related emergencies that require ambulance,
emergency or hospital services.'™ A similar picture may exist in the UK, as suggested
by a retrospective review of a clinical toxicology database of a large London inner-city
emergency department which showed that 38% of all poisonings with drugs of
misuse in 2006 were GHB/GBL-related. The total number of presentations was 420
and 158 (37.6%) included the use of GHB or GBL.%
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3.10.1.1. The features of acute GHB/GBL toxicity

The reported effects of acute GHB/GBL toxicity are summarised as follows:

Mild/moderate effects include nausea, hypersalivation, vomiting, diarrhoea,
drowsiness, headache, ataxia, dizziness, confusion, amnesia, urinary incontinence,
tremor, myoclonus, hypotonia, agitation, euphoria and hypothermia.

Severe effects include coma, convulsions, bradycardia, ECG abnormalities (e.g. U
waves), hypotension (or rarely hypertension after intravenous use), Cheyne-Stokes
respiration and respiratory depression leading to respiratory arrest. Metabolic
acidosis has been reported.

Laboratory investigations may also indicate hypernatraemia, hypokalaemia, hypergly-
caemia and metabolic acidosis.

GHB/GBL produces CNS and respiratory depression of relatively short duration.
Psychotic episodes may occur. It has also been suggested that GHB/GBL intoxication
should be considered a differential diagnosis for patients presenting to an ED with
acute agitation.*’

Box 3.1. Reported neurological and psychiatric features of GHB/GBL
intoxication

CNS symptoms: dose-related. Patients may therefore present with CNS symptoms ranging from
sudden drowsiness through to unresponsive coma, depending on dose**4-566061.63-76 Common
Amnesia’’’® Common

AtaXia45,47,57,61,71,77-113 Common

Hypotonia®7¢6747%114 Common

Disorientation¢1. 7884110 Common

Hyporeflexia®!1%.1051% Common

Dizziness45,68,77,92,93,94,110 Common

Tremor®’# Common

Confusion®7879.9.9% Common

Myoclonu554,57,58,60,77,90,115—117 Common

Hallucination®84%394 Common

Convulsions (seizures or seizure-like activity) have been reported,3*>7:60.61.63-65.68,69.72.74,78,87,89.93,94.97,
108113114 hut most studies have shown them to be uncommon. They may occur secondary to
hypoxia or due to other substances used?®

Somnolence’882%0.112 Common

Agitation,*” bizarre behaviourand combativeness, either at presentation or when waking#*447:5556.£0.
61,63,66,68,71,75-78,80,81,84,85,88,92-94,96,98,101,106,108,110,114,115

Slurred speech®23# Common

Miosis**® Common

Dysarthria*+’” Common

Less common neurological effects include bruxism,® vertigo,*” delusion,'® extrapyramidal side-
effects,®® dystonia,®* athetoid posturing®®

Confusion®84% Common

Mydriasis (wide pupils)68.72808586,9052,93

Headache**8 Common

Horizontal and vertical gaze nystagmus’®2083-8

Reduced coordination®®?* Common

Pupils may be sluggish and non-reactive®¢7294107

Euphoria Common

One report of paroxysmal sympathetic surge'®
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GHB and GBL - 57

Box 3.2. Reported medical features of GHB/GBL intoxication

Cardiovascular effects

Bradyca rdia44,57,60,61,65,68,72,76—78,80,84,89,92,93,95,96,98, 100,102,106-109,112,114,115 Common

Mild bradycardia without haemodynamic compromise is the most common cardiovascular
effect and has been noted in recreational drug users>*

Tachycardia and hypertension®'637277-79.81.93,106

Hypotension®457.:63:68.74.77,84,89,98,101,1021107.112119 Rare when GHB/GBL used on its own; generally when
GHB/GBL co-ingested with other substances®*¢®

ECG abnormalities occur occasionally®?

Chest tightness*%*

Palpitations*

Respiratory effects

Dose-related respiratory depression>657.6061656871727577,76815889293,107 Regpiratory failure is normally
the cause of death from GHB/GBL
Tachypnoea®
Bradypnea44,63,64,66,77,84,91,92,98,100,101,104,107 Common
Pneumothorax'

Periodic (Cheyne-Stokes) respirations!# 120121
Cyanosis®®72

Pulmonary aSpirati0n61,66—68,70,73,107

Pulmonary oedema77,88,105,122,123

Apnoea and respiratory failure®*°6%

Hypothermia
Hypothermia44,54,60,63,68,71,74,78,98,100,107,109,110 COmmOn

Metabolic features
Hyperglycaemia®' 88106
Elevated creatine activity/rhabdomyolysis®® 68 8. 112, 114124

Gastrointestinal symptoms

Nausea and Vomiting57,61,59,60,63,65,66,68,71,74,77,78,82,84,89,9—94,97,109,110,115,123 Common
|nCOntinence (urine and Stool5)68,77,78,93,94,98,109,112,113

Salivation''*12>

Diarrhoea'?¢'?

Abdominal pain"®

Diaphoresi556,71,77,78,81,84,112,128

Reported features of GHB/GBL intoxication are listed in Boxes 3.1 and 3.2. It is
important to note that other additional symptoms or features may occur due to
co-used ethanol or other recreational drugs.

The CNS symptoms of acute toxicity can vary, depending on ingested dose, from
sudden drowsiness to unresponsiveness and profound coma. CNS depression typically
persists for 1-3 hours, with patients making a complete recovery typically within 4-8
hours.

Coma accounts for a significant proportion of GHB/GBL-related presentations to EDs,
with a reported range of 16-33%. For example, a third of cases in a Swiss study®®
presented to hospital with coma, 28% of cases of a US study** and 16% of cases in a
study conducted in Spain.®® In a case series of presentations to a London ED, approxi-
mately 16% of cases had severe coma at presentation, with a score on the Glasgow
Coma Scale (GCS) of 3. In this study, 47% of patients had a GCS score <8, which is



the usual cut-off for intubation.®®> A case series of 88 patients presenting to medical
services after taking GHB reported a GCS score of 3 and 33% had a score of 4-8.>

Vomiting in acute intoxication is common. The London-based study mentioned
above reported that vomiting occurred in 17% of presentations,®> while Garrison et
al. reported vomiting in 22% of presentations.'? Other studies have reported higher
rates: 30% of the presentations in a US ED study>* and more than half of cases of
overdose in an Australian study.?? Vomiting in individuals with reduced consciousness
(especially when the GCS score is less than 8 out of 15) is believed to increase the risk
of aspiration due to the lack of protective airway reflexes in people with neurological
depression.' Indeed, aspiration in patients intoxicated with GHB/GBL needs to be
considered a significant risk, particularly in those with reduced consciousness. Local
clinical protocols should include steps to assess and reduce the likelihood of vomiting
and subsequent aspiration.

Convulsions — or seizures or seizure-like activity — associated with GHB/GBL have
been reported,3+6063.65687287.93113130 agpecially in severe cases of acute intoxication,
although studies suggest that they are uncommon.? It has been argued that it is
difficult to determine the true frequency of ‘seizures’, as GHB and its analogues have
been shown to cause myoclonic jerks, which - in pre-hospital settings in particular -
may be misinterpreted as a seizure.’

Hypothermia is usually not severe, but can be common. For example, in a series of 88
cases of GHB/GBL overdose, 55% were assessed to have an initial temperature of 36°C
or less and 25% an initial temperature of 35°C or less.>* Bradycardia is also common.
In the same case series of 88 GHB overdose patients, over a third (36%) developed
bradycardia, although only one case was severe enough to require atropine.>*

Acute GHB/GBL toxicity can cause amnesia, which increases the risk of relapse
because users do not remember the experience of acute intoxication and overdose.™'
As mentioned above, GHB can cause profound unconsciousness and the steep
dose-response curve puts the user at risk of death. The co-ingestion of alcohol is a
significant added risk factor, but GHB/GBL intoxication alone can cause death.’

Other reported effects of GHB/GBL use include one observational case report of
acute central serous chorioretinopathy.’?

3.10.1.2. Acute withdrawal

People who use at least daily may commonly develop tolerance and dependence.
Withdrawal syndrome following abstinence or dose reduction after prolonged use
can be severe and must be treated as a medical emergency.

For more details on withdrawal see section 3.12.2.

3.10.2. Poly-drug use and drug interactions

The co-ingestion of alcohol (ethanol) and/or other recreational drugs may contribute
to some of the other clinical features seen in patients presenting with GHB/GBL and
or GHB/GBL toxicity.”®* A number of authors have suggested that GHB users who
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co-ingest alcohol are more likely to develop severe complications related to GHB use.
A double-blind, placebo-controlled, cross-over volunteer study that investigated the
potential for toxicity associated with GHB alone compared with GHB and alcohol
co-ingestion showed that GHB plus ethanol was associated with more adverse
effects, in particular hypotension and hypoxia; there were no differences in GHB/GBL
concentrations between the groups.’*

Co-ingestion of GHB/GBL and alcohol has been associated with increased agitation®®
and aggressive behaviour. Patients who used alcohol were also more likely to vomit.®®
There is evidence that when GHB/GBL is taken in combination with other drugs
(including alcohol or stimulants), the duration and depth of coma are greater than
when it is taken alone, and recovery times are longer. 4413568

GHB is rapidly eliminated by metabolism to succinic semialdehyde (SSA) via the
GHB-dehydrogenase enzyme, and then to succinic acid via the SSA-dehydrogenase
enzyme. Several drugs (i.e. valproate, ethosuximide, salicylate, amobarbital, phenytoin,
disulfiram, cyanide) have been shown to inhibit GHB-dehydrogenase. However,
the clinical significance of the co-administration of such agents and GHB remains
unknown. 36137

3.10.3. GHB and HIV antiretroviral therapy

While clearance of GHB from the systemic circulation occurs rapidly by oxidation
to succinic acid,'® 3¢ animal data suggest that GHB is also a substrate of first-pass
metabolism (while not proven, this may involve the enzymes CYP2D6 and CYP3A4).
Therefore, co-administration of GHB with CYP2D6 inhibitors (i.e. cobicistat) or
CYP3A4 inhibitors (i.e. ritonavir, cobicistat) may lead to raised systemic exposures of
GHB and increased toxicity.

It has been recommended that GHB/GBL should be used with caution by HIV-sero-
positive patients with predisposing seizure disorders or with opportunistic infections
that may lower seizure threshold (i.e. toxoplasmosis, cryptococcal meningitis), as
GHB/GBL may precipitate seizure-like activity. GHB/GBL use may also cause severe
nausea, vomiting and gastrointestinal tract irritation, and adversely effect absorption
of antiretroviral therapy.”® There are also concerns about compliance with HIV
medication while intoxicated, especially during prolonged binges, which may
complicate antiretroviral therapy and affect adherence.™

3.11. Clinical management of acute toxicity

3.11.1. Identification and assessment

Diagnosis of acute GHB/GBL toxicity should be made on clinical assessment. There are
no rapid urine or serum field tests, so analytical assessment should not be considered
a component of routine diagnosis. It has been suggested by Wood et al. that the
diagnosis of acute GHB/GBL toxicity be based on the recognition of the clinical
toxidrome associated with the overdose of GHB/GBL."*
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Standard medical assessment is always indicated, so that other causes of the
presentation can be excluded. The ease of making a clinical diagnosis often depends on
understanding the circumstances in which an individual was found and the frequency
of managing patients with acute GHB/GBL intoxication.

Problems relating to the identification of GHB/GBL intoxication are linked to the
similarities in clinical features to alcohol, opiate and/or benzodiazepine intoxication,
1408 or similarities to other clinical presentations, such as hypoglycaemia. Given the
similarity to acute opioid toxicity, it is recommended by TOXBASE® that, where there
is clinical uncertainty, it may be worth considering a trial of the opioid antagonist
naloxone, although it is not effective in managing acute GHB/GBL intoxication.

Diagnosis is also complicated by frequency of other co-intoxicants™ and by the
diversity of clinical presentation.*” That is, some or all of clinical features of acute
GHB/GBL toxicity may be ‘masked’ by other co-ingested substances (e.g. an individual
may present with drowsiness and normal heart rate due to co-ingestion of GHB/GBL
and a stimulant such as cocaine or amphetamine).

3.11.2. Clinical management of overdose and acute toxicity

No randomised controlled trials have looked at the management of acute GHB/
GBL toxicity but there is consistency in the evidence reviewed that the treatment of
GHB/GBL acute toxicity should consist of symptom-directed supportive care with an
emphasis on respiratory support. Wood et al. suggest that the duration of reduced
consciousness (particularly non-responsive coma) is generally short-lived, with the
majority of patients recovering fully within 2-3 hours of the onset of coma.'®

Overall, the evidence suggests the following:

The protection of airways and proper airway management is recommended
because vomiting is common.®175109121.142 However, it has also been suggested that
‘prophylactic’ intubation in cases of vomiting is not indicated** and it has been argued
that routine intubation of patients with acute GHB/GBL toxicity is not recommended
unless patients exhibit vomiting, seizures or other clinical indications for intubation.?
Clinical consensus suggests that there does not appear to be a need to intubate purely
on the basis of GCS score, as in other medical and trauma patients.

For up-to-date guidance on the management of GHB/GBL acute toxicity, it is recommended
that information be sought from the National Poisons Information Service (NPIS), specifically
the NPIS 24-hour telephone service and the poisons information database TOXBASE®:

http://www.TOXBASE.org/Chemicals/Management-Pages/GHB-overdose---features-and-
management

It is recommended that relevant clinicians and departments are registered to receive these
facilities.

Non-UK readers should consult their local or national guidelines.
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Reportsintheliterature indicate that intubationis needed in 3-13% of cases.>*¢0.63.68.124
One study found a greater requirement for mechanical ventilation for patients who
had ingested GHB/GBL with other drugs or alcohol, as the duration and depth of
coma were greater than when it was taken alone.*

Gastric decontamination (e.g. activated charcoal) is not recommended, as its effects
are uncertain. There are no antidotes for GHB/GBL poisoning.? It may be worth giving
naloxone to treat possible opiate poisoning where there is an uncertain presentation
or opiate use is suspected. Pharmacological intervention is rarely required for
bradycardia.

Case series have shown that where mechanical ventilation has not been required,
consciousness was recovered within 5 hours." Expert consensus has highlighted the
need to fully investigate unconscious patients, particularly when the diagnosis is
unclear. CT scanning may be indicted, particularly when convulsions occur, although
there is no robust evidence on the routine use of CT scanning specifically for GHB/
GBL overdoses.

Some patients may have a fluctuating course on recovery, where they have periods
of agitation alongside periods of drowsiness or coma. These patients can sometimes
be difficult to manage, since they require appropriate sedation for their periods of
agitation, which may worsen the degree of sedation when it occurs. Should this occur,
there may be a need for appropriate respiratory support until the patient has fully
recovered. Dependent users may begin to go into withdrawal on recovery from the
overdose - see section 3.12.2.

Outside clinical settings, in night clubs for example, harm reduction information should
stress the need to put people in the recovery position and call for an ambulance.
GHB/GBL users should similarly be told to put people with signs of acute intoxication
in the recovery position.

3.11.3. Treatment outcome

Patients with GHB/GBL acute toxicity will typically develop symptoms quickly, but
will also improve rapidly. Even in more severe cases, patients will usually make a full
recovery, provided they are hospitalised and receive appropriate supportive care.®
Studies have shown that patients will regain a GCS score of 15 in a short time after
presentation (a median of 76 minutes in one study), albeit this is longer for those with
severely reduced consciousness, typically resulting from poly-substance use.*#¢* They
also show a rapid rate of discharge from hospital,**¢* although people presenting to
hospital with a low GCS may have a longer recovery period.®

A retrospective study of patients presenting to a large London inner-city ED with
acute poisoning with self-reported GHB/GBL toxicity reported on the disposition of
patients with acute GHB/GBL intoxication. The majority (92.2%) were discharged
directly or self-discharged from ED or required only a short period of observation in
the ED observation ward. Fewer than 1 in 10 (7.8%) required admission to hospital.
Among those, the majority were admitted to critical care facilities, usually because

Nl



of significant neurological or respiratory compromise and the need for airway
protection and intubation. The study also looked at length of stay and reported an
overall median stay of 2.8 hours: discharged or self-discharged directly from ED 2.4
hours (range 1.7-3); admitted to ED observation ward 5.6 hours (range 3.6-8.6);
admitted to general medical ward 15.6 hours; admitted to a critical care facility 18.7
hours (range 10.1-39.2).%°

As amnesia is a direct effect of GHB/GBL, patients may recover with no recall of GHB/
GBL intoxication or overdose.** In a study of 42 users, 13% had amnesia during GHB
use and 45% after GBL use.?* As noted above, patients may be at risk of relapse or
may delay treatment because they do not remember their experience of overdose or
severe withdrawal.™’

3.11.4. Acute withdrawal following detoxification

In GBL/GHB-dependent people, rapid improvement from acute toxicity may be
followed by deterioration as withdrawal symptoms develop if they are dependent on
GHB/GBL (for details on withdrawal see section 3.12.2). Withdrawal symptoms may
manifest quickly, or up to 24-48 hours later, and the delayed onset of withdrawal
symptoms must be considered in the management of acute toxicity.” A vital part
of discharge instructions to patients, friends and carers is to inform them about the
potential for these symptoms to recur after discharge.™?

In the majority of published cases of GHB/GBL withdrawal, detoxification was
unplanned and treatment started after the patient presented in crisis, usually to an
ED.* Acute withdrawal is potentially life threatening and it is recommended that cases
are considered a medical emergency. It is also recommended that all dependent users
of GHB/GBL are advised not to stop use abruptly or to attempt self-detoxification.
Medical assistance should always be sought.

3.12. Harms associated with chronic use

3.12.1. Dependence

The regular, prolonged use of GHB/GBL and its analogues can lead to physiological
dependence Bltstypical featuresinclude difficulty controlling the amount used, neglect
of other activities and withdrawal. Part of the dependence syndrome is tolerance, in
which larger doses are needed over time to produce the same psychoactive effects.
Long-term users therefore typically use higher doses than naive users.” Users have
reported taking larger doses in order to achieve previous effects or use just ‘to
normalise’ themselves rather than to get high.*® Cross-tolerance between GHB/GBL
and alcohol may exist.

At a social level, dependence has been described by patients to be the opposite to
why they chose to use GHB/GBL in the first place: rather than enhancing sociability,
GHB/GBL dependence leads to introversion, lack of motivation and failing to
maintain contact with family and non-using friends; other concerns included loss of
employment and absenteeism.?
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3.12.2. The GHB/GBL withdrawal syndrome

The potential of GHB/GBL to produce dependence is well recognised. Dependent users
will consume GHB/GBL at regular intervals during the day and at night, sometimes as
often as every 1-3 hours,’ in order to avoid withdrawal.

GHB/GBL withdrawal can appear clinically similar to withdrawal from opioids, benzo-
diazepines and alcohol,® and problems relating to the identification of GHB/GBL
intoxication and withdrawal are linked to the similaritiesin clinical features.™®However,
although the autonomic features of GHB/GBL withdrawal are less prominent than for
alcohol withdrawal, symptoms are often more prolonged (up to 2 weeks, occasionally
longer) and are typically more resistant to treatment with benzodiazepines.

GHB/GBL withdrawal can also have similarities to clinical presentations such hypo-
glycaemia or sympathomimetic toxicity, typically associated with stimulant use.

3.12.2.1. Predictors of withdrawal

Dependent users will develop withdrawal symptoms on reduction or cessation of
use, which can be severe and life threatening.39126144145 GHB/GBL withdrawal is on a
spectrum that varies in clinical severity.

There is increasing evidence that daily use of GHB/GBL is a predictor of withdrawal.
In their review, McDonough et al. report a minimum daily dose associated with
withdrawal is approximately 18 g for GHB and 10 g for GBL,*° but it is possible that
it occurs at lower daily doses. Withdrawal can be seen after as little as 2-3 months of
use,*® or even a shorter time after high-frequency use.

3.12.2.2. Rapid onset and duration of withdrawal syndrome

One distinctive feature of GHB/GBL is the quick onset of withdrawal. It can happen 30
minutes after the last dose, but more typically it is a few hours. GHB/GBL withdrawal
symptoms have been reported to last from 3 to 21 days,?3’ with one review reporting
a mean of 9 days.*

Wood et al. report that in their clinical experience, 50% of those who present to
hospital with acute GHB/GBL withdrawal will require barbiturates and admission to
intensive care, as they typically present with delirium.#®

3.12.2.3. Individual variations and unpredictability of the withdrawal syndrome

Although there are similarities between cases of withdrawal reported in the
literature, there are also wide variations in both the withdrawal symptoms and the
clinical responses between and within patients.™” Withdrawal symptoms can be self-
limiting in some patients, but others can present with more severe withdrawal that
can progress to delirium.?
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3.12.2.4. GHB/GBL withdrawal symptoms

The early symptoms of GHB/GBL withdrawal typically include insomnia, tremor,
confusion, nausea and vomiting. Over the next 12-48 hours, tachycardia, hypertension,
agitation, seizures and/or myoclonic jerks and hallucinations may develop.

Withdrawal symptoms reported in the literature are summarised in Box 3.3.
It is not possible to determine accurately how common these symptoms are.

A review of 36 ED presentations reported that the early symptoms of withdrawal
were tremor (67%), hallucinations (63%), tachycardia (63%), insomnia (58%), seizures
(7%) and rhabdomyolysis (7%).*

McDonough et al. in their review reported that an 8-hourly dosing was the minimum
frequency associated with withdrawal delirium.?® There are indications that heavy,
frequent users are most likely to progress to severe delirium. It has been proposed
that withdrawal in cases of co-dependence on GHB/GBL and another CNS depressant

Box 3.3. GHB withdrawal symptoms

Commonly reported symptoms

Hallucinations - visual and auditory?®1>41.126145.148-162
Anxiety1 5,23,34,40,41,59,126,149,150,156,163-165

Tremor523,36,40,41,59,140,148-1 51,154,156,157,159-164
Para noia9,1 5,40,41,126,153-156,159,162
Tachycardia15,34,41,126,145,148—151,153,1 56-159,163,164
|nsomnia15,23,36,41,59,148,149,1 51,153,156,158,162

Hypertension41,126,148,149,1 58,159,164
Disorientation15,126,145,149,150,1 53,156,158,162
Sweating36,40,41,126,148,149,151,154-157,1 59,163

Confusion15,126,140,149,153,156,160
Agitati0n34,126,140,145,153,155,157,158,160,166

Aggression/combativeness?:126.150.152.159

Other reported symptoms
Depression3641.156

Tachypnoea™*

Miosis'>?

Nausea and vomiting'2¢1¢3
Nystagmus15,157,162,164.
Diarrhoea'?615

Cardiac palpitations3>160164
Abdominal pain (less common)'é*
Dyspnoea'é®

Severe withdrawal

Delirium23,34,41,140,145,148,157,158,160

Seizures?*.126140.145153 _ may become life-threatening

Psychosisb7,15‘|,153,156,159,160,161

Withdrawal mimicking schizophrenia'’

Rhabdomyolysis'#®, 149, 161

Medical complications reported during withdrawal include sepsis, myoglobinuria, Wernicke’s
encephalopathy without alcohol dependence
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(opiates or other sedatives) or a stimulant are likely to be more severe, but such cases
have not been described in the literature.®

Seizures associated with GHB/GBL withdrawal appear to be less common than with
alcohol and are reported in fewer than 10% of cases.’

3.13. Management of harms from chronic use

GBL has been described as a mild skin irritant and a strong mucous membrane irritant.
It can penetrate the epidermis and cause rashes or eczema.’

Little is known about the long-term harms of GHB/GBL that are secondary to acute
harms or dependence. It is recommended that more research be carried out on the
long-term effects of GHB/GBL, including psychiatric (and cognitive), physical and
teratogenicity-related harms. This includes the recommendation by Mitto et al. to
study the possibility of persistent problems with memory acquisition as a result of
GHB/GBL use.™®

Among MSM in particular, GHB/GBL is often used in a sexual context and in a context
of potential high-risk sexual behaviour. Studies have shown that GHB/GBL use is
associated with increased sexual risk and potential transmission of HIV, as well as
other sexually transmitted and blood-borne infections'®'7? (see section 3.10.3).

3.13.1. Clinical management of dependence

3.13.1.1. Identification and assessment of GHB/GBL dependence and withdrawal

The NEPTUNE group consensus was that the warning signs of dependence might be
the use of GHB/GBL during the week when not out clubbing or engaging in similar
social activities. Alert signs for dependence are the following:

® daily use on multiple times throughout the day;

® waking at night to use;

® using other drugs to prevent symptoms overnight;
® symptoms on days not using;

® not able to go a day without use.

There are no validated GHB/GBL withdrawal scales, but it may be reasonable to use
alcohol or benzodiazepine withdrawal scales.” However, in cases of emergency acute
withdrawal, many would recommend not using scales and instead treating on the
basis of symptomatic control, since non-GHB-specific scales do not always pick up
the degree of neuropsychiatric symptoms, which could lead to underdosing and then
escalation of delirium.

In specialist drug treatment clinical practice, the Clinical Institute Withdrawal
Assessment of Alcohol Scale (CIWA-Ar) has been used, as well as the Alcohol
Withdrawal Scale (AWS). Other scales used include: the Subjective Withdrawal
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Scale (SWS), which is based on the Subjective Opiate Withdrawal Scale, where all
subjective criteria of the DSM-IV-TR withdrawal syndromes were added to SWS;and
the Objective Withdrawal Scale, which is based on the Objective Opiate Withdrawal
Scale, where nursing staff record their observations.'’?

There are no validated tools for the identification of or screening for harmful GHB/
GBL use in non-drug specific settings. Winstock and Mitcheson have provided helpful
guidance for addressing substance misuse issues in general practice.'”?

It is worth noting that some individuals self-medicate with baclofen or ethanol or
benzodiazepines to prevent GHB/GBL withdrawal. This can also be harmful and must
be discouraged. Self-detoxification from GHB/GBL can be dangerous and should be
avoided, as withdrawal symptoms can be severe and potentially life threatening. GHB/
GBL users who wish to stop should be encouraged to seek medical assistance. If they
want to reduce GHB/GBL use on their own, they should do so in very small increments
and with the support of health professionals. Consumption diaries may be useful.

Attempts at self-detoxification from GHB/GBL can be ineffective. In one study of 56
users recruited via the internet, respondents had unsuccessfully attempted to quit
on average 4.07 times and 30% had been previously treated for GHB/GBL misuse.*’

3.13.1.2. Psychosocial and pharmacological support

Chapter 2 discusses in general terms the psychosocial interventions for the use of
club drugs. These are applicable to the management of the chronic harms of GHB use,
as well as aftercare and support, and so are not discussed further here. The pharma-
cological interventions are discussed below.

3.13.2. Clinical management of withdrawal

No randomised controlled trials or robust prospective clinical trials have investigated
GHB/GBL withdrawal. The research evidence on the management of GHB/GBL
withdrawal is instead based mainly on case reports and series and it is therefore not
possible to draw robust recommendations.

For up-to-date guidance on the management of GHB/GBL withdrawal, it is recommended that
information be sought from the National Poisons Information Service (NPIS), specifically the
NPIS 24-hour telephone service and the poisons information database TOXBASE®:

http://www.toxbase.org/Chemicals/Management-Pages/GHB-withdrawal---features-and-
management

It is recommended that relevant clinicians and departments are registered to receive these
facilities.

Non-UK readers should consult their local or national guidelines.
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Itis,though, consistently suggested that symptomatic treatment is indicated for GHB/
GBLwithdrawal syndrome. The review of the evidence shows that benzodiazepines are
most typically used for this purpose.’126.149.153154158.163,165 Combined evidence suggests
that benzodiazepines are the first line of treatment, but adjuncts may be helpful to
control symptoms.’ Baclofen and barbiturates have been described as second-line
adjuncts. 3941512612914 TOXBASE® recommends that withdrawal symptoms can be
effectively treated with a combination of diazepam and baclofen and this has been
used successfully in clinical practice, as part of medically assisted detoxification.?
However, clinicians must be aware of the risks of patients taking the baclofen on top
of their use of GHB/GBL and this leading to coma and respiratory distress.”* There is
anecdotal evidence that some GHB/GBL users are also buying baclofen online.

A wide range of medications have been used and described as potentially helpful in
GHB/GBL withdrawal management. However, supporting evidence for any of these
medications is mainly based on a small number of case reports and case series. The
decision on which additional agent to use depends on the clinical presentation. Anti-
psychotics should be used with caution due to the risk of neuroleptic malignant
syndrome and seizure.

Medications which have been used to manage acute withdrawal are listed in Box 3.4.

Box 3.4. Medications used to manage acute GHB/GBL withdrawal

Diazepam126,143,165,175

Baclofen23,140,156

Barbitu rates41, 59,157,159, 161

Benzodiazepines are safe and effective in managing most cases

Barbiturates can be used in benzodiazepine refractory cases®

Carbamazepine'®®

Gabapentin®

Chloral hydrate™"1%¢

Clonidine3*%¢

Paroxetine3*

Beta blockers®>1?

Bromocriptine™®

Trazadone?*' 150156

Fentanyl®

Propofo|77, 48,161

Antipsychotics15,126,150,151,153,155,159,160,161,162,166

Antipsychotics, including haloperidol, should be administered with caution.157.160.17¢
Typical antipsychotics should be avoided due to the risk of developing NMS type syndromes™®
Intramuscular typical antipsychotics in GHB withdrawal should be used with caution’
Antipsychotic not indicated unless delirium is present'®’

Lorazepam and/or droperiol for the management of agitation*

Olanzapine™®

Pentobarbital in an inpatient setting. *'

Propranol®®

Pharmaceutical GHB.* Gradual dose tapering can be an effective way to achieve withdrawal
from dependent GHB use. However, this requires high motivation and careful monitoring in an
in-patient setting




3.13.2.1 Medical complications reported during withdrawal

A 2004 review by Mc Donough et al.*? of 38 cases reported the following complications
during withdrawal: sepsis, rhabdomyolysis and Wernicke’s encephalopathy — without
alcohol dependence. No frank withdrawal seizures were Seen.Rosenberg et al.suggest
that all cases of GHB withdrawal delirium be considered medical emergencies and be
managed in critical care settings, rather than psychiatric settings. The involvement of
both disciplines, however, may be required.’®

3.13.3. Medically assisted elective or planned
withdrawal and detoxification

There is limited evidence on the provision of medically assisted withdrawal, as most
case reports and series are concerned with acute withdrawal. There are, though, a
few reports of elective medically-assisted withdrawal®® and it has been argued that it
is best if detoxification is carried out on a elective basis,? planned in advance so that
withdrawal symptoms can be identified and treated early, as most patients presenting
symptomatically following enforced abstinence have presented with more severe
symptoms and increased risk of delirium.*' This approach also enables planning of
post-withdrawal support and recovery.

There seems to be no consensus on the best clinical settings for the detoxification
of patients with GHB/GBL dependence. Intensive care, hospital inpatient basis or in
outpatient specialist drug treatment centres have all been suggested. Some have
recommended that withdrawal be monitored in an intensive care unit (ICU) along
with continuous monitoring of vital parameters because of the severity of associated
symptoms.8177.178 Others have described successful outpatient detoxification.?

There have been some attempts to identify the parameters and to develop algorithms
for the management of GHB/GBL detoxification in specialist drug treatment or acute
centres on an inpatient or outpatient basis,** as well as to define the medication and
monitoring required.?*3*

3.13.4. Aftercare and supporting recovery

Therearefewstudies of thelonger-term outcomes of detoxification. Itisrecommended
that research be funded and carried out. Relapse to further use following GHB/GBL
detoxification may be high, as suggested by some case series and case reports.2°1¢

In elective, medically assisted detoxification, aftercare is an integral part of treatment
and should be planned at the onset of the intervention. The risk of relapse is addressed
through psychological interventions, as well as through peer support groups such as
Narcotics Anonymous or Alcoholics Anonymous (for more information see Chapter 2).

Nl



3.14. Public health and safety

GHB/GBL use can have a negative impact on public health and safety. Studies have
shown thatitis associated with increased sexual risk and potential transmission of HIV,
as well as other sexually transmitted infections and blood-borne infections.%170.171
The links between GHB/GBL use and increased aggression (especially in combination
with alcohol) should also be kept in mind, as should the possibility that GHB/GBL is
used in drug-facilitated sexual assaults.

GHB/GBL is associated with the abrupt onset of sleep, which can have dangerous
consequences if driving or operating heavy machinery.” However, the lack of hangover
or sub-acute effects may encourage some to drive under the influence.

One study also noted that re-arrests for driving under the influence of GHB/GBL were
not uncommon.'”?

3.15. Harm reduction

3.15.1. Supporting patients undergoing outpatient
medically assisted GHB/GBL withdrawal

Patients undergoing outpatient medically assisted GHB/GBL withdrawal should
be provided with a pro-forma letter describing their detoxification and medication
regime, to be presented to ED in case of severe withdrawal.

3.15.2. Advice for users S-T-A-Y-I-N-G S-A-F-E on GHB/GBL

S Seek medical attention immediately if you have taken too much GHB/GBL. Do not
use other drugs in the hope of reversing the effects.

T Two or more substances used at the same time increase the risk of overdose sig-
nificantly (especially sedatives e.g. alcohol, ketamine).

A Always measure GHB/GBL doses accurately (use for example syringes or pipettes).
Wait until the effects are felt and do not re-dose for at least 2 hours.

Y You should avoid using GBL on your own and always use in a safe place and with
someone who has not taken it, as it is common to become unconscious.

| If you have used and are going to sleep, sleep on your side in case you are sick.
Place sleeping or unconscious friends in the recovery position.

N Never drink GHB/GBL straight out of a bottle or pour a dose straight out of a
bottle. Always dilute in water and add food colouring to avoid accidental drinking.
Never keep GBL in drinks bottles, especially in public venues, where it might be
drunk by others not aware of the content.

G GHBJ/GBL is physically addictive and dependence can happen quickly. Avoid
frequent use, especially daily use.
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S Severe and potentially serious GHB/GBL withdrawal symptoms occur if you are
dependent and you miss a dose or reduce amounts taken abruptly.

A Acute withdrawal symptoms and have no GHB/GBL? Seek medical help immediately
in an emergency department. It can be a very serious medical emergency.

F Find a medical support for planned GHB/GBL detoxification. Do not attempt to
stop abruptly on your own. If you want to reduce your dose, do so in very small
doses until you find medical support.

E Employ methods to stabilise your use; consumption diaries can be very helpful.
Keep a GHB/GBL diary and record of your doses and times you use.

Users should also be reminded of safe sexual practices, given the association between
GHB/GBL and chemsex and other forms of high-risk sexual behaviour.
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