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Conflits d’intérêts

• Honoraires pour de la forma0on médicale con0nue (addic0on à la 
cocaïne, aux nouveaux produits de synthèse, aux opioides, alcoolisme 
au féminin, ateliers d’addictologie) de la part du laboratoire 
Ethypharm
• Honoraires ponctuels pour de la forma0on médicale con0nue (topo 

sur les addic0ons) de la part du laboratoire Zen0va



Neurobiologie
• Synthé'sé pour la première fois en 1874 par Zaytseff
• Premières recherches humaines en 1960 par Laborit (Laborit et al, 1960)
• Dérive du neurotransmeHeur inhibiteur endogène GABA
• Modifica'on de l’ac'vité GABAergique cérébrale
• Fixa'on sur les récepteurs 

• au GHB (hippocampe, cortex, thalamus, amygdale)
• sur les récepteurs GABA-B et à un moindre niveau aux récepteurs GABA-A (Schep et 

al, 2012)

• Augmenta'on des taux de dopamine et de sérotonine (Marinelli et al, 
2020)
• Augmenta'on des taux de prolac'ne et de GH chez l’homme (Karila, 2010)



Histoire 
• GHB et analogues chimiques : gamma-

butyrolactone (GBL) et 1,4-butanediol (1,4-
BD)

• EJquetés, dans les années 1980, comme 
des compléments alimentaires censés
• améliorer la croissance musculaire,
• favoriser le sommeil
• améliorer les performances sexuelles

• Mésusage dans les années 1980 dans le 
milieu de la musculaJon et dans les années 
1990 comme drogue récréaJve dans les 
clubs, les fêtes avec musique électronique, 
les concerts

• Classé comme stupéfiant en 1999
• Agent de soumission chimique 

Karila et Reynaud, 2010
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were considered appropriate for this review. All were 
written in English and were original research articles or 
reviews.

GHB TRENDS, CONTEXT OF USE, AND 
FORENSIC TOXICOLOGY ISSUES

Information about the trends of GHB use (including 
GHB analogous/precursors) among general population is 
limited, unlike with many other drugs (8). A recent report 
by the European Monitoring Centre for Drugs and Drug 
Addiction (EMCDDA) (9) says that the consumption of 
GHB and it analogues/precursors is generally low in 
Europe, save for particular contexts such as gay nightclubs 
(10–13). In this context of chemsex, GHB is frequently 
combined with synthetic cathinones (14) and other new 
psychoactive substances. It is a risky practice that has been 
reported for acute poisoning and even fatalities (15).

According to the Independent Drug Monitoring Unit 
(IDMU) report in 2003 (16), GHB use peaked between 
1994 and 2002, and before 1990 very few people used it. 
GHB and its analogues/precursors are usually taken by 
young adults aged between 19 and 22, who had tried many 
other substances before (16, 17). Another US study (18) 
reports a steady decline in GHB use from 2000 (the year in 
which GHB was declared illegal in the US) to 2008.

Even so, the issue of high mortality risk remains. GHB 
and its precursors/analogues are commonly detected in ante 
and post-mortem conventional and non-conventional 
biological matrices (mainly vitreous humour, hair, and nails) 
(19) by ultra-high performance liquid chromatography 
tandem mass spectrometry (UHPLC-MS/MS) and gas 
chromatography tandem mass spectrometry (GC-MS/MS) 
(20, 21). Cases of GHB adulteration have most often been 
reported in connection with chemsex (22, 23). Taking into 
account that this compound is both endogenous and 
exogenous, cut-offs play a key role in distinguishing 
between the two. In samples taken from living subjects 

these are 5 mg/L for blood and 10 mg/L for urine, whereas 
in post-mortem specimens they are 30 mg/L and 50 mg/L 
for peripheral and central blood, respectively and 10 mg/L 
for urine (24, 25).

GHB HISTORY

The first case of GHB synthesis dates back to 1874 and 
was reported by A. Zaytseff (26). Pioneering research on 
the effects of GHB in humans was led by Dr Laborit in the 
early sixties (25). In 1964, GHB was used as an anaesthetic, 
but has not taken root because of the considerable number 
of adverse effects. From the 1970s to 1980s, many cases of 
GHB abuse were reported among body builders for its 
alleged potential to increase growth hormones (27). 
Throughout the 1980s and 1990s, it gained notoriety as a 
stimulant of sexual performance, especially among regular 
nightclub goers (1, 2). Since the 1990s, GHB has gained 
more attention because of numerous cases of acute 
poisoning. In 2000, the US Drug Enforcement Agency 
(DEA) included GHB in Schedule I of drugs due to its 
potential for abuse and for physical and psychological 
dependence. In 2003, it was listed as a Class C drug in the 
UK Misuse of Drugs Act.

As a drug of abuse, GHB is under control in all the EU 
member states. However, it has also found application in 
the treatment of narcolepsy and less frequently as an 
adjuvant in the control of alcohol withdrawal syndromes 
and alcohol dependence (2, 28, 29).

GHB PHARMACODYNAMICS

GHB is both GABA precursor and metabolite and a 
neuromodulator in the GABA system. Neurons that release 
GABA are mostly localised in the hippocampus, cortex, 
and amygdala, which is where G protein-coupled receptors 
(GPCRs) (30, 31) are also located in pre and post-synaptic 

Marinelli E, et al. Gamma-hydroxybutyrate abuse: pharmacology and poisoning and withdrawal management 
Arh Hig Rada Toksikol 2020;71:19-26

Figure 1 Chemical structures of GHB, GBL, and 1,4-BD



GBL (gamma butyrolactone)
• Précurseur du GHB (métabolisé en GHB par 

l’organisme)
• Mêmes effets que GHB MAIS plus rapides (15 à 20 

mn) et un peu moins longtemps (1 à 2 h environ)
• À parMr de 2006, l’usage détourné du GBL remplace 

progressivement celui du GHB (Cadet-Taïrou et al., 
2008)

• Aucun classement juridique
• UMlisaMon courante dans l’industrie (solvant à 

peinture ou pour le neXoyage des jantes de voiture, 
par exemple)

• Vente via Internet
• SubsMtuMon du GHB par GBL : faible coût, facilité 

d’accès, malgré l’interdicMon par l’État de sa cession 
et de sa vente au grand public en 2011, à la suite de 
cas d’hospitalisaMons occasionnés par des ingesMons 
de GBL (Fournier et al., 2010)

Drug Testing
and Analysis L. Karila and M. Reynaud

Because studies of MDMA, ketamine, and LSD have been ex-
tensively published in the literature, and because legal highs and
designer party drugs have once again become a burning me-
dia issue across the world, our review will focus on GHB/GBL
and synthetic cathinones (mephedrone, methylone, methedrone,
butylone, MDAI, buphedrone, flephedrone, MDVP, MDAI). Litera-
ture searches were conducted for the period from 1975 to July
2010 using PubMed, EMBASE, PsycInfo, Erowid, underground
Internet and governmental websites using the following key
words alone or in combination: designer drugs, club drugs, party
drugs, GHB/GBL, synthetic cathinones, mephedrone, methylone,
flephedrone, MDAI, and MDVP.

Gamma-Hydroxybutyrate (GHB)

Gamma-hydroxybutyrate (GHB) was first synthesized in 1874
by Zaytsevin, and the first human research on this drug was
reported in the 1960s by Laborit.[18] GHB is an endogenous
inhibitory neurotransmitter.[19] It is synthesized from GABA in cells
containing glutamic acid decarboxylase, the marker of GABAergic
neurons.[20] GHB is accumulated by the vesicular inhibitory amino
acid transporter and released by depolarization via a calcium-
dependent mechanism. GHB binds to GABAB and GHB-specific
receptors,[21,22] which leads to an increase in dopamine and other
neurotransmitters in the brain. An increase in prolactin and growth
hormone levels has also been reported in humans.[23] GHB is a
central nervous system (CNS) depressant, but its specific action
has not yet been elucidated.[21]

Almost all psychoactive drugs that cause addiction in humans
activate the mesocorticolimbic system by increasing dopamine
release within the nucleus accumbens.[24 – 26] This dopaminergic
system plays a critical role in motivational, emotional, contextual,
and affective information processing of behaviour and drug rein-
forcement mechanisms.[27] GHB utilizes the same neurobiological
mechanism and is thus a potentially addictive drug.[7]

GHB and its chemical analogues, gamma-butyrolactone (GBL)
and 1,4-butanediol (1,4-BD), were labelled, in the 1980s, as dietary
supplements purported to enhance muscle growth, aid sleep, and
improve sexual performance.[28] GHB was misused in the 1980s for
its body-building effects and in the 1990s as a recreational drug at
music venues.[29] Also at this time, reports of sexual assault (often
referred to as date rape) facilitated by GHB brought the drug into
the spotlight.[30 – 35]

GHB and its chemical analogues have many street names.
The most commonly used are G or Liquid Ecstasy (Table 1).
The comparison to ecstasy is due to the euphoric, disinhibiting
and social effects, but the two substances are pharmacologically
different.[29] When used as a recreational drug, GHB may be found
as the sodium salt, which is a white crystalline powder dissolved
in water to form an odourless and colourless solution.[36] Most of
the time, it is ingested orally from small bottles. The intranasal or
intravenous routes are less frequently used. One milliliter of liquid
GHB is the common dosage and contains approximately one gram
of GHB, although there may be variations in GHB concentration.
During parties, the mean interval between GHB doses used was
5 h with a range of 30 min to 24 h.[29]

In Europe, GHB has been under surveillance since 2000. A year
later, it was added to Schedule IV of the 1971 United Nations
Convention on Psychotropic Substances for all European Union
Member States. Despite the rapid control of the open sale of GHB,
there was an emergent use of GBL, which is not under the control

Table 1. Market terms for GHB, GBL and 1,4BD

GHB GBL 1,4BD

G
Liquid Ecstasy Blue Nitro Review Trunt
Liquid X Midnight Blue Somatopro
Liquid E Alloy cleaner Serenity
Easy Lay Wheel cleaner Enliven
Scoop Cleaner
Fantasy Magic stripper
Cherry meth
Growth hormone booster
Woman viagra
Natural sleep 500
Organic Quaalude
Biberones (Spain)
Salt Water
Soap

of the international drug control convention.[14] GBL and 1,4-BD
are rapidly converted to GHB when ingested. GHB can be easily
manufactured from GBL and 1,4-BD, which are widely used in the
chemical industry and are commercially available, especially on
the Internet, and can be found in wheel cleaners, cleaning solvents,
multi-purpose stain removers, and chrome polish.[28,37] Prices of
GBL vary between ¤24 and ¤59 per 250 ml, and street prices for
5 ml range from ¤2 to ¤8.[37]

A few European countries report lower prevalence of GHB than
other illicit drugs.[37] In the Netherlands in 2007, a study reported a
slight increase in the use of GHB in specific networks and regions.
Among 15–16-year-old school students across Europe, the 2007
ESPAD survey reported a 1% or less lifetime prevalence of GHB
use in most countries. Lifetime use of GHB/GBL ranges from 3% to
19% in surveys conducted in dance music settings and at popular
music festivals (for review, EMCDDA[37]). In France, GHB use has
been detected since 1999 by the TREND network (Tendances
Récentes et Nouvelles Drogues/Recent Trends and New Drugs) in
Paris, Marseille, Lille, the French-Belgian border and in Toulouse on
the homosexual party scene.[38] The 8th TREND report indicated
an increase in GHB use in 2006 and 2007, especially during after-
parties. This increase in the recreational use of GHB has been
accompanied by an acceptance of the accidents linked to this
drug by the users and by the nightclubs, which have created
recovery spaces called Chill Out rooms.[39] There is a clear lack of
epidemiological data concerning GHB/GBL use, and the reported
prevalence of use is certainly under-evaluated, especially due to
the existence of hidden populations at homes and at parties.[40]

Because the first GHB/GBL use occurs in young adulthood,
most users are likely to have tried other drugs (cannabis, cocaine,
opiates, sedatives, etc.) before experimenting with GHB/GBL.[40]

GHB is rapidly absorbed, metabolized and eliminated with a
plasma half-life of 27 min, and it is undetectable in the plasma
after 6 h and in urine after approximately 12 h.[41 – 43]

Clinical effects of GHB are comparable with those of alcohol
or benzodiazepines. These effects usually occur 15 min after
ingestion and can last approximately 3–4 h.[44] According to Ward
et al., a 0.5 gram dose is taken for relaxation and disinhibition, a
1 gram dose for euphoric effect and some stimulant-like effects
and a 2 or 3 gram dose for deep sleep.[45]

www.drugtestinganalysis.com Copyright c© 2010 John Wiley & Sons, Ltd. Drug Test. Analysis (2010)
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GHB (Acide gamma hydro butyrique)
• Appelé ecstasy liquide pour ses propriétés euphorisantes, désinhibitrices et 

sociales
• Poudre cristalline blanche, ou sous forme liquide

• inodore, incolore, goût amer
• Mélangée à du sirop, des jus de fruit

• Voie d’administra;on orale essen;ellement
• Demie vie : 20-30 min
• Voie intranasale et intraveineuse rares 
• 1 ml de GHB =  2 ml de GBL = 1 g de GHB
• Pour doser correctement le produit : seringue non ser;e (sans aiguille) ou un 

doseur à GHB.
• Classé comme stupéfiant en France en 1999 

Karila et Reynaud, 2010
Gerome et Chevallier, 2018



Pharmacologie clinique 
• Agit comme l’alcool et les benzodiazépines 
• Effets débutent 15 à 30 min après l’usage
• Durée des effets :  3 – 4 h
• Effets dose-dépendant 

• 0.5g : sensa;on de chaleur, relaxa;on, desinhibi;on
§ Entre 1 et 2 g : ivresse, bien être, facilité de la communica;on, augmenta;on 

de la capacité érec;le, augmenta;on de la durée et de la qualité des orgasmes, 
amnésie,  photophobie, ataxie et ver;ges 

§ Entre 2 et 4 g : coma léger. 
§ A plus de 4 g : coma +++, risque d’overdose (G-Hole)

Karila et Reynaud, 2010
Gerome et Chevallier, 2018



Pharmacologie clinique 
• Tolérance : survenue de 1 semaine à 6 mois 
• Durée mediane pour expérimenter un syndrome de sevrage chez les 

usagers chroniques de GHB : 18 mois (plus court qu’avec l’alcool)
• A des doses >60 mg/kg : possible coma et dépression respiratoire

Po-Chiao et al, 2018



Effets posi6fs
• Euphorie 
• Désinhibi0on
• Aphrodisiaque (envie, désir sexuel, intensifie l’acte sexuel, qualité de 

l’orgasme) 
• Altéra0on du niveau de conscience 
• Perte de contrôle
• Relaxa0on, sommeil 
• Améliora0on des effets néga0fs des autres drogues psychos0mulantes 
• Absence de phénomène de «descente» si consommé isolément

Karila et Reynaud, 2010
Gerome et Chevallier, 2018



Effets néga6fs
• Irrita0on cutanée avec GBL si contact avec la peau
• Inflamma0on des muqueuses buccales ou gastriques si fortement dosé
• Signes neurologiques : céphalées, troubles de la conscience, ver0ges, 

diminu0on des réflexes, troubles du langage, perte de coordina0on, 
nystagmus ver0cal, mouvements anormaux (myoclonies)
• Diplopie, mydriase ou myosis
• Coma 

Karila, Reynaud et al, 2016
Gerome et Chevallier, 2018



Effets néga6fs

• Signes diges0fs : accéléra0on du transit, nausées, vomissements  
• Signes pulmonaires : bradypnée, dyspnée de Cheynes-Stokes, apnée
• Signes cardiovasculaires : hypertension artérielle transitoire, 

bradycardie  
• Aggrava0on des effets séda0fs en cas de co-consomma0on 

Karila, Reynaud et al, 2016
Gerome et Chevallier, 2018



Prise de risque
• Soumission chimique (agression sexuelle, vols)
• Infec<ons sexuellement transmissibles 
• Interac<on an<rétroviraux inhibiteurs des protéases / 

métabolisme du GBL 
• augmenta0on significa0ve de sa concentra0on sanguine, 

augmenta0on du risque de surdosage
•Moindre observance des traitements an<rétroviraux dans le 

VIH  

Karila, Reynaud et al, 2016
Gerome et Chevallier, 2018



Dépistage 
• Demi-vie rapide du GHB 

• Inférieure à la durée de ses effets 

• Ce qui rend le GHB et ses métabolites difficilement décelables
• dans le sang après 6 heures
• dans les urines après 12 heures

• Difficile de dis0nguer le GHB exogène de l’endogène

Batel, 2016
Reynaud, Karila et al, 2018



Complica8ons psychiatriques et 
addictologiques
• AHaques de panique
• Passage à l’acte hétéro ou auto-agressif 
• Trouble psycho'que bref
• Paranoia
• Trouble dépressif caractérisé
• Troubles cogni'fs (aHen'on, amnésie +++, Korsakoff like) (Van Amsterdam et al, 

2022)

• Dépendance physiologique si consomma'on régulière
• Addic'on 

Karila et Reynaud, 2010
Gerome et Chevallier, 2018



Syndrome de sevrage GHB/GBL
• Facteurs prédic6fs de sevrage

• quan?té et fréquence de la consomma?on quo?dienne (plus de 4 ml par jour, plus de 6 fois 
par jour)

• lorsque le GHB est u?lisé plus de quatre fois par jour pendant 2 à 4 semaines à des doses 
supérieures à 18 g/j (Brunt et al., 2014). 

• sevrage(s) antérieur(s)
• polyconsomma?on (Bell et Collins, 2011)
• consomma?on élevée > 30 ml/j associée à un risque de sevrage sévère (McDonough, 2013)

• 1 à 6 heures après la dernière prise 
• Pic au cours des 24 premières heures 
• Durée de 3-5 à 14-21 jours (Moyenne : 9 jours) 
• Usage  toutes les 1 à 4 heures par les usagers réguliers pour éviter le syndrome de 

sevrage (Galloway et al, 1997)

Karila et Reynaud, 2010 ; Gerome et Chevallier, 2018 ; Batel, 2016



Syndrome de sevrage GHB/GBL

• Premiers symptômes du sevrage du GHB/GBL :
• Insomnie
• Tremblements
• Confusion
• Nausées
• vomissements 

• Au cours des 12 à 48 heures suivantes :
• Tachycardie
• Hypertension
• AgitaJon
• convulsions et/ou secousses myocloniques
• hallucinaJons 

Abdulrahim et al 2015



Delirium GHB/GBL
• Forme sévère comme avec l’alcool
• Prevalence : 12% (plus élevé qu’avec l’alcool (environ 5%)
• Facteurs de risque peu évalués en dehors d’une inges;on de GHB toutes les 8 

heures ou moins (Wu et al, 2006)  
• Symptomatologie : 

• Tremblements généralisés
• Augmenta?on de la fréquence respiratoire
• Tachycardie
• Sueurs
• Anxiété
• Agita?on
• Hallucina?ons visuelles
• Idées paranoïdes
• Confusion 

Karila et Reynaud, 2010
Gerome et Chevallier, 2018
Batel, 2016



Overdose (G-Hole)
• Extrêmement fréquente
• Différence généralement faible entre dose « efficace » et dose « toxique » 
• Altéra'on du tonus musculaire et de la conscience 
• Coma profond non réac'f associé à bradycardie, hypothermie, 

vomissements, détresse respiratoire et manifesta'ons neurologiques 
(nystagmus, aboli'on des ROT, myosis ou mydriase, myoclonies)
• Toujours rechercher une intoxica'on associée +++
• cas de décès décrits surtout lors de polyintoxica'on (alcool, 

benzodiazépines)

Batel, 2016
Gerome et Chevallier, 2018



Overdoses et décès

6

identi!é 34 nouveaux cas dont 28 intoxications aiguës (comas) dont un décès ont été recensés de 2009 à 2011 
(Dematteis et al., 2012). 

Le CEIP-A de Paris constate depuis 2014 une augmentation du nombre de signalements de problèmes sanitaires 
en rapport avec le GHB/GBL en région parisienne (au total, 116 cas de prises en charge à la suite d’une surdose 
menant à un coma, d’une demande de sevrage ou d’un trouble de l’usage). Celle-ci est largement imputable à 
l’accroissement des cas de comas pour lesquels la consommation de GHB/GBL est incriminée. En Île-de-France, 
ce nombre passe de 9 en 2014 à 30 en 2017 (voir Figure 1). Parallèlement, la part des cas de comas liés au GHB/
GBL dans l’ensemble de ceux liés à l’usage de drogues toutes substances confondues (hors alcool) double entre 
2014 (13 %) et 2017 (27 %)16. 

Les 116 cas de problèmes sanitaires liés au GHB/GBL recensés par le CEIP-A de Paris entre 2014 et 2017 
concernent une population essentiellement masculine (89 %), avec un âge médian de 32 ans (au minimum 
18 ans, au maximum 57 ans). La presque totalité d’entre eux (93 %) avaient déjà consommé des substances 
psychoactives antérieurement ou au moment de leur prise en charge, principalement des psychostimulants – 
comme des amphétamines (29 %), de la cocaïne (27 %) ou des cathinones17 (17 %) – et plus rarement du 
cannabis (13 %). Dans les cas de surdoses, le GHB/GBL était le seul agent détecté dans les #uides biologiques 
dans 29 % des cas.

Depuis 2011, l’enquête nationale DRAMES18, menée par le CEIP-A de Grenoble avec le soutien de l’ANSM fait 
état en moyenne d’un à deux décès tous les ans où le GHB/GBL est impliqué seul ou de façon prédominante. En 
2015, un décès était dû au seul GHB. Le produit était en outre impliqué de manière prédominante dans un autre 
cas de décès et de manière codominante dans un troisième cas. 

Figure 1 - Évolution des cas de problèmes sanitaires (notifications spontanées) et de décès enregistrés par le 
CEIP-A de Paris, où le GHB/GBL est incriminé, de 2014 à 2017

Note : le schéma différencie les intoxications (dans le cas du GHB/GBL, toutes correspondent à des surdoses et à des comas, ces termes décomptant ici 
la même chose) et les notifications relevant d’autres causes (sevrages et troubles de l’usage, tentative de suicide). 

Sources : NOTS, CEIP-A Paris, DRAMES

16. Ce phénomène semble également se confirmer à l’échelle européenne puisqu’en 2015 le GHB/GBL est le troisième produit incriminé lors d’un passage 
aux urgences dans les hôpitaux sentinelles (Rapport européen sur les drogues, 2017).
17. Les cathinones de synthèse (par exemple la méphédrone, la 4-MEC, la MDPV…) forment une classe de produit qui ont une structure chimique qui 
imite celle de la cathinone, une substance stimulante naturelle psychoactive contenue dans le khat, un arbuste africain.
18. Mise en place chaque année depuis 2002, l’enquête DRAMES (Décès en Relation avec l’Abus de Médicaments Et de Substances) a pour objectif de 
recenser les cas de décès liés à l’usage abusif de substances psychoactives, d’identifier les substances impliquées, d’évaluer leur dangerosité et d’estimer 
l’évolution du nombre de ces décès. 
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Approche thérapeu-que 
• Pas de protocole formel de sevrage thérapeu'que en GHB et analogues
• u'lisa'on d’une benzodiazépine à dose élevée comme traitement de 

première ligne (Schep et al, 2012)
• Malgré les données limitées soutenant le baclofène, les direc'ves 

britanniques ont inclus une recommanda'on pour ini'er la ges'on du 
sevrage du GHB avec du baclofène et du diazépam (Abdulrahim et al 2015)
• Si résistance, u'liser barbituriques comme le phenobarbital (SiviloW et 

al, 2001), propofol (Dyer et al, 2001), baclofène (LeTourneau et al., 2008), 
an7psycho7ques si symptômes délirants (queJapine, olanzapine, 
haloperidol) (Dijkstra et al 2017) (Kamal et al, 2017)

• U'lisa'on du GHB pharmaceu7que à libéra'on immédiate (non 
possible dans tous les pays)

McDonough et al, 2004



Mesure des symptômes de sevrage
• Aucune échelle validée 
• CIWA-r (Sullivan et al, 1989) (Liao et al, 2018)

• Syndrome de sevrage proche de celui de l’alcool 
• UJlisaJon des benzodiazépines comme dans la gesJon sevrage alcool

• Subjec've and Objec've Withdrawal Scale (SWS/OWS) dérivée de la 
version opioides (Handelsman et al, 1987)
• Echelle de Likert en 5 points (0-4) avec un score maximum de 132 complétée par les 

paJents 
• 33 items liés au sevrage (ex. « je me sens anxieux », « je vois des choses qui ne sont 

pas là », « je tremble », « je suis faJgué »)
• OWS remplie par le personnel paramédical, basé sur des observaJons cliniques (33 

items notés de manière dichotomique (oui ou non) 



Symptômes de sevrage en GHB/GBL présents
3 prises régulières de GHB
Ou plus de 30 g de GHB ou 15 g GBL 
Ou complicaMons médicales 

Moins de 3 prises régulières de GHB
Ou moins de 30 g de GHB ou 15 g GBL

Traitement ambulatoire ou HDJ
Diazepam 20-40 mg pendant 7 jours 
Avec surveillance médicale (TA, FC)

HospitalisaMon pour sevrage thérapeuMque 

Delirium présent 
Éliminer cause/complicaMon médicale 

Dose élevée de diazepam
150-200 mg/j 

Si résistance BZD après 24h
Ajouter Phenobarbital en USI

McDonough et al, 2004 ; Marinelli et al, 2020

Delirium absent : diazepam 80-150 mg
Pendant 7 jours



Po-Chiao et al, 2018

sex with men (MSM) have been noted in Western countries.5

In Taiwan, a web survey examined the prevalence of risky
sexual behaviors and recreational drug use among MSM
group has shown that up to 15.3% of them reported using
GHB in the past 6 months.6 Hence, we present a case with
severe GHB withdrawal delirium who was hospitalized and
treated with benzodiazepines detoxification regimen as
supported by previous study.2 As there was no readily
available assessment tool for GHB withdrawal syndrome,
we further used Clinical Institute Withdrawal Assessment
for Alcohol (CIWA-Ar) scoring to determine the target doses
of benzodiazepines. The case demonstrated that CIWA-Ar
could offer basis to monitor GHB withdrawal and to deter-
mine treatment regimen. The patient has signed the
informed consent and anonymity has been preserved.

Case

A 31-year-old male has a history of alcohol use disorder for
more than 10 years. He started occasional alcohol drinking
at age 20 while he was a college student. He developed
tolerance to alcohol quickly and had alcohol dependence at
age 22 with 15e20 drinks per day. He reported difficulty
quitting, guilty feeling, larger amount and longer period of
alcohol consumption and withdrawal symptoms such as
tremor, anxiety, nausea and insomnia. However, he denied
any history of delirium tremens or withdrawal seizure. Be-
sides, he also used ketamine and MDMA recreationally since
age 23 as he started to go to night clubs. He denied any
psychiatric history or family history of mental illness.

His first use of “Liquid G” (GHB) for recreational purpose
was at age 30. He reported euphoria and relaxation after
using GHB and rapidly developed GHB dependence one
month later. He stopped alcohol drinking within months and
started binge using GHB (up to 20 mL per day). Severe
withdrawal symptoms such as anxiety, restless and nausea
were noted. He reported numerous black-out experiences
and had several traffic accidents due to driving under in-
fluences (DUI) of GHB. He was not able to maintain his work
due to hangover effects of GHB. In spite of his interpersonal
problems with his colleagues and family, he found it diffi-
cult to cut it down. He reported strong craving for GHB
when he felt bored or depressed. He also had guilty feeling
out of his GHB use and was admitted to our substance abuse
treatment ward voluntarily for GHB dependence.

On admission, he was oriented, attentive, with logical
thoughts and denied any hallucinations. Laboratory tests
including complete blood count and biochemistry profile
revealed no abnormalities except hypokalemia (K:
3.2 mEq/L). His urine drug screen was negative for mari-
juana, ketamine, MDMA, methamphetamine, and opioid.
His blood alcohol level was zero. He could cooperate with
medical staff on ward routines. His CIWA-Ar score was 10 on
day 1 morning. However, a few hours later he developed
disorientation to time, place, and person that night. Poor
attention with vivid auditory and visual hallucinations was
noted. He became agitated under fixed dose of lorazepam
of 12 mg/d. His CIWA-Ar was up to 32 due to his delirium;
thus, symptom-triggered lorazepam up to 6 mg was given in
8 h. We rechecked his blood count and biochemistry profile
which simply showed mild hypokalemia (K: 2.9 mEq/L).
Other laboratory results were within normal limits. The EKG
revealed prolonged QTc (0.454 s).

On day 2, we increased the dosage of lorazepam to
16 mg/d and olanzapine 10 mg injection was given for
agitation and delirium. As a systemic review has shown that
olanzapine is equally effective in treatment of delirium as
haloperidol,7 we avoid typical antipsychotics use such as
haloperidol for his QTc prolongation. Extra 2 mg of loraze-
pam was given due to his high CIWA-Ar. On day 3 and 4, his
CIWA-Ar was decreased to 26 under 12 mg/d of lorazepam.
Olanzapine injection was given on day 4 for agitation and
hallucinations. On day 5e7, he gradually became oriented
and auditory and visual hallucinations were much
improved. He started to walk around in the ward and could
cooperate in an interview. He reported lost of memory
during his delirious phase. On day 8, he showed signs of
recovery from the withdrawal delirium and his CIWA-Ar was
decreased to 2; thus, lorazepam was tapered accordingly.
He was then discharged on day 9. The detailed dosing and
CIWA-Ar scores are documented in Table 1.

Discussion

GHB is a recreational drug, mainly used in a liquid oral
form, notorious as a “date rape drug” for its euphoric,
relaxing, and sexually stimulating effects. It has recently
been gaining popularity in western countries with lifetime
prevalence of 0.9e4.7% in the U.S.8 and 0.5e1.4% in
Europe,9 respectively. Although the past-year prevalence of

Table 1 CIWA-Ar score and lorazepam dosing of GHB withdrawal treatment.

CIWA-Ar
score Max

Fixed dose of
lorazepam

Symptom-triggered
dose of lorazepam

Injection for agitation
and delirium

Day 1 10 12 mg per day 6 mg per day
Day 2 32 16 mg per day 2 mg per day Olanzapine 10 mg IM
Day 3 30 12 mg per day
Day 4 26 12 mg per day Olanzapine 10 mg IM
Day 5 20 12 mg per day
Day 6 14 12 mg per day
Day 7 10 12 mg per day
Day 8 2 8 mg per day
Day 9 2 8 mg per day
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Gamma-hydroxybutyrate (GHB) is a synthetic drug used mainly for recreational purpose.
Although the prevalence of GHB abuse is low in Taiwan, GHB has become increasingly popular
in certain subpopulations such as clubbers and men who have sex with men (MSM). GHB depen-
dence could be associated with severe withdrawal syndrome including hallucinations and
delirium. Despite systematic studies on detoxification and management of GHB withdrawal
have been performed, no validated measurement for severity of GHB withdrawal syndrome
is available. Here we present a case of GHB withdrawal delirium that was treated successfully
with fixed and symptom-triggered benzodiazepine dosing regimen based on Clinical Institute
Withdrawal Assessment for AlcoholeRevised (CIWA-Ar) scale. The utilization of CIWA-Ar in such
cases could offer useful guidance for benzodiazepine dosing. To the best of our knowledge,
this is the first case report of GHB withdrawal delirium in Taiwan.
Copyright ª 2018, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Main text

Gamma-hydroxybutyrate (GHB) is a popular drug of recre-
ational use for its effects of euphoria, sedation, amnesia
and sex-stimulation.1 Due to its low therapeutic index and

short half-life, it has caused significant drug-induced coma
or mortalities in western countries.2 In addition to its risks
for physical dependence and lethality in overdose, GHB use
is associated with more severe withdrawal syndrome
compared to other club drugs, causing a disproportionate
number of GHB users to seek medical help for potentially
life-threatening withdrawal syndrome.3

As national survey in Taiwan has shown a relatively low
prevalence of GHB use,4 an increasing trend of GHB use in
certain subpopulation such as clubbers and men who have
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Approche thérapeu2que 
• Syndrome de sevrage d’intensité plus légère avec un traitement 

pharmacologique par GHB en comparaison avec benzodiazépines 
chez les pa0ents présentant un trouble lié à l'u0lisa0on du GHB 
• Delirium : 1/5 de le développer lors de sevrage avec BZD versus 1/40 

avec GHB pharmaceu0que
• Moins d’effets secondaires avec GHB pharmaceu0que 
• Aucune différence dans les niveaux de craving en GHB pendant le 

sevrage  avec diminu0on progressive du GHB pharmaceu0que versus  
benzodiazépines

Beurmanjer et al, 2020



Approche thérapeu2que 
Diazepam (ou lorazepam si ageinte hépa0que grave) pendant 7 jours 

Beurmanjer et al, 2020

Paramètres vitaux mesurés toutes les 30 min
Si TA > 140/90 mmHg et/ou FC > 100 bpm

Diazepam 10 mg ou lorazepam 2,5 mg 

Si augmentaMon de pression (sanguine systolique ou 
diastolique) > 20 mmHg et/ou augmentaMon de FC 
de 20 bpm
Augmenter diazepam de 20 mg (ou lorazépam de 5 
mg).

Ajuster dose de BZD toutes les 30 min pour 
TA<140/90 mmHg et FC <100 bpm

Durée du sevrage thérapeu/que : 7 jours 
Surveillance des paramètres vitaux toutes les 30 
minutes au cours des 48 h PUIS toutes les 3-4 
heures jusqu’à la fin du sevrage 



Protocole DeTiTap
• Etude ouverte sur 23 pa0ents ayant TUG (de Jong et al., 2012)

• procédure faisable, efficace et secure

• Plus grande étude naturalis0que chez des pa0ents en demande de 
traitement pour leur dépendance au GHB (de Jong et al., 2013) 

• Etude mul0centrique observa0onnelle ouverte hollandaise chez 274 
pa0ents avec protocole GHB pharmaceu0que (Dijkstra et al, 2016)



Protocole standardisé 

Kamal et al, 2013

Après l'admission : dose iniMale de GHB dans les 2,5 h suivant la dernière dose auto-administrée
Afin d’éviter le risque d'intoxicaMon, première dose inférieure à 70 % de l'équivalent de l'auto-
dose illicite de GHB administrée à la fois (sur la base d'une moyenne concentraMon « dans la rue » de 650 mg/ml)
Dose calculée de 70% réduite de 0,75 à 2,25 g, à établir par le clinicien.

Seconde dose administrée après un intervalle de 2 à 3 heures (selon l'intervalle d'uMlisaMon du GHB) : 70 % de 
la dernière dose signalée
Si dépendance alcoolique concomitante :  0,75–1,5 g supplémentaire de GHB 
Faibles doses de benzodiazépines (principalement du diazépam, max. 20 mg/jour) pourraient être prescrites
en cas de dépendance aux benzodiazépines, cocaïne, cannabis, ou amphétamines

Phase de MtraMon : ajustement des doses de GHB pharmaceuMque toutes les 2 à 3h en foncMon des symptômes 
du paMent, de la tension artérielle et de la fréquence cardiaque 



Protocole standardisé

Kamal et al, 2013

RéducMon progressive du GHB selon un horaire quoMdien fixe composé de deux à trois intervalles de 
doses d'une heure.
Dose réduite de 0,3 g par GHB chaque jour

Phase de récupéraMon lorsque arrêt du  GHB pharmaceuMque 
Durée de ceXe phase variable en foncMon de la quanMté de GHB uMlisée avant l'admission et au cours du 
sevrage
Durée : 6 jours en moyenne.
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Table  1
Examplea of a tapering schedule of pharmaceutical GHB (in gram) with a 3 h interval.

Time schedule T Detoxification days

1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

08:00 am 4.5 4.5 4.2 3.9 3.6 3.3 3.0 2.7 2.4 2.1 1.8 1.5 1.2 0.9 0.6 0.3
11:00  am 4.8 4.5 4.2 3.9 3.6 3.3 3.0 2.7 2.4 2.1 1.8 1.5 1.2 0.9 0.6 0.3
14:00  pm 4.8 4.5 4.2 3.9 3.6 3.3 3.0 2.7 2.4 2.1 1.8 1.5 1.2 0.9 0.6 0.3
17:00  pm 4.8 4.5 4.2 3.9 3.6 3.3 3.0 2.7 2.4 2.1 1.8 1.5 1.2 0.9 0.6 0.3
20:00  pm 4.8 4.5 4.2 3.9 3.6 3.3 3.0 2.7 2.4 2.1 1.8 1.5 1.2 0.9 0.6 0.3
23:00  pm 4.8 4.5 4.2 3.9 3.6 3.3 3.0 2.7 2.4 2.1 1.8 1.5 1.2 0.9 0.6 0.3
02:00  am 4.8 4.5 4.2 3.9 3.6 3.3 3.0 2.7 2.4 2.1 1.8 1.5 1.2 0.9 0.6 0.3
05:00  am 4.8 4.5 4.2 3.9 3.6 3.3 3.0 2.7 2.4 2.1 1.8 1.5 1.2 0.9 0.6 0.3
Total  (g GHB): 38.1 36 33.6 31.2 29 26.4 24 21.6 19.2 16.8 14.4 12 9.6 7.2 4.8 2.4

aExample is based on a male patient, 23 years old, history of social anxiety disorder, uses home-brewn GHB since 4 years daily, uses 12 ml GHB every 60–90 min, 2 GHB doses
during  the night. Calculation detoxification schedule patient: 12 ml  street GHB * 0.65 g/ml * 70% = 5.46 g pharmaceutical GHB minus 1 g = 4.5 g starting dose pharmaceutical
GHB.  Dosing every 3 h including 2 nightly doses.

At discharge additional measurement instruments were admin-
istered. After discharge, patients received treatment as usual at an
addiction treatment center. These treatments varied from short
individual cognitive behavioral treatment interventions to exten-
sive multidimensional therapy. At three month follow-up patients
were questioned about their GHB use by means of self-report.

2.5. Instruments

Table 2 presents a detailed overview of the instruments admin-
istered during the study.

2.5.1. Measurement of addicts for triage and evaluation. The MATE
(Schippers et al., 2010) was designed as a diagnostic aid of relevant
patient characteristics. For the present study Sections 1 and 4 were
used to define participants’ current substance use (last thirty days),
lifetime substance use, and GHB and/or GBL dependency according
to the DSM-IV-TR.

2.5.2. GHB questionnaire. The GHB questionnaire is a for this study
self-developed questionnaire about the pattern of GHB use consist-
ing of the number of years of use, total daily dose in grams, grams
per dose and interval between doses.

2.5.3. Depression anxiety stress scale (DASS). The DASS is a 21-item
self-report instrument measuring depression, anxiety and stress
over the past week on a four-point Likert-scale, from ‘not at all or
never’ (0) to ‘very much/most of the time’ (3) (Brown et al., 1997;
Lovibond and Lovibond, 1995). Scores for depression, anxiety and
stress were calculated by summing the scores for the relevant items
and multiplying by two (range between 0 and 42). Recommended
cut-off scores for severity labels are shown in Table 4.

2.5.4. Brief symptom inventory (BSI). The BSI measures the levels
of psychopathology and is a shortened form of the Symptoms
Checklist-90-revised (SCL-90-r) (Derogatis, 1992). The BSI is a
53-item self-report symptom scale measuring nine dimensions
(Table 4). The score per dimension ranges from ‘not at all’ (0) to
‘extremely’ (4) (Derogatis, 1993).

2.5.5. EuroQol-5D (EQ-5D). Patient’s reported quality of life (Dolan,
1997; EuroQol Group, 1990) was measured with the EQ-5D, a
5-item self-report instrument with a three-point scale (1 = no prob-
lems, 2 = some problems, and 3 = extreme problems). The EQ-5D
index was calculated according to the Dutch algorithm for the gen-
eral population, ranges from 0.594 to 1 (1 being perfect health).
Participants self-rated their health on a vertical, visual analogue
scale (EQ-5D VAS) where the endpoints are labelled from ‘Best

imaginable health state’ (100) to ‘Worst imaginable health state’
(0) (EuroQol Group, 1990).

2.5.6. Subjective withdrawal scale (SWS). The SWS  measures with-
drawal symptoms experienced by the patient and is based on the
format of the Subjective Opiate Withdrawal Scale (Handelsman
et al., 1987) and proved to have good psychometric quality (Dijkstra
et al., 2007). All subjective criteria from DSM-IV-TR withdrawal
syndromes were added to the SWS. The SWS  consists of 33 items,
rated on a scale from 0 to 4 (0 = not at all, 1 = a little, 2 = moderately,
3 = quite a bit, 4 = extremely). The total SWS  score ranges between
0 and 132.

2.5.7. Objective withdrawal scale (OWS). The nursing staff reported
their observations using the OWS, based on the Objective Opiate
Withdrawal Scale (OOWS) (Handelsman et al., 1987). The OOWS
contains 13 objectively observable physical signs that reflect com-
mon  symptoms of opiate withdrawal. We extended the OOWS in
the Dutch translation with all observable withdrawal symptoms
from other psychoactive substances including alcohol as included
in the DSM-IV-TR (American Psychiatric Association, 2000). The
resulting OWS  finally consisted of 22 items, rated as present or
absent during a 10-min observation by the nursing staff.

2.6. Data analysis

Frequencies and descriptives were calculated for patient char-
acteristics. One-way ANOVA and Pearson’s chi-square tests were
performed to analyze differences between included and excluded
patients, one or more admissions, and between abstinence and
relapse at follow-up. Compliance to the DeTiTap procedure was
evaluated by the duration of the titration and detoxification phases
and titration doses of GHB.

Effectiveness was evaluated by detoxification completion rates,
experienced subjective (SWS) and objective withdrawal symptoms
(OWS), craving (VAS), psychological symptoms (BDI, DASS) and use
of concomitant medication. Paired t-tests were performed to ana-
lyze the difference in withdrawal 30 min before and 30 min after
each GHB dose. To illustrate the course of withdrawal during DeTi-
Tap only the results before GHB doses are reported. For this, the
mean scores per patient per day were calculated and because of
the multiple responses and missing values, a restricted maximum
likelihood Linear Mixed Model (LMM)  was used to assess change in
SWS  scores over time and to relate the changes to covariates (fixed
effects). The intercept and subjects were added as random effects.
Prior to analysis the severity of withdrawal symptoms was  nor-
malized using log transformation. Change in frequency of general
symptoms (BSI and DASS) were analyzed by paired t-tests.



Protocole DeTiTap
• 85% des pa0ents achèvent le protocole avec réduc0on des 

symptômes de sevrage, du craving, de l’anxiété et de la tristesse
• Durée en moyenne : 12,5 jours
• Principales complica0ons : anxiété, HTA
• Taux de rechutes : 69% à 3 mois  

Dijkstra et al, 2016



Baclofène et GHB
• Poten0el traitement de subs0tu0on 

• haute affinité pour le recepteur GABA-B (Cruz et al, 2004)
• Demi-vie : 2-6 h

• Etude animale : réduc0on de l’auto-administra0on de GHB (Fagore et 
al 2001)
• Etude 11 cas avec baclofène (30-60 mg/j) : 3 mois d’abs0nence dans 9 

cas (Kamal et al, 2015)
• Testé comme agent préven0on rechute dans essai ouvert 

mul0centrique 

Beurmanjer et al, 2018



Baclofène et GHB
• Baclofène : 15 mg en 3 prises jusqu’à 45 mg/j en 10 jours 
• En l’absence de peu d’effets sur anxiété ou craving et d’effets indésirables 

après 2 semaines : augmenta'on à 60 mg/j
• Posologie maintenue pendant 10 semaines
• Comparateur : TCC
• Taux de rechute réduits par rapport aux pa'ents recevant la TCC, 
• Principaux effets indésirables : légère fa'gue, somnolence,  symptômes 

dépressifs
• Possibilité de l’envisager dans le sevrage thérapeu'que ?
• Hautes doses à évaluer ?

Beurmanjer et al, 2018



Réduc-on des risques 
• Ne pas consommer seul, consommer avec son, ses partenaires
• Ne jamais laisser son verre seul
• Doser correctement le produit avec une seringue non ser0e (sans 

aiguille) ou un doseur à GHB
• Délai de 2 heures entre les prises 
• Ne pas mélanger à l'alcool ou à d'autres drogues 
• Consentement avant un rapport sexuel
• Préven0on sexuelle
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