A Snapshot of GHB and Drug-Facilitated Crimes
By Celeste Wareing, M.S., D-ABFT-FT, for the SOFT DFC Committee

SOFT-DFC Snapshots are short reports of critical information about the more common drugs
associated with drug-facilitated crimes (DFCs). They are not complete literature reviews about the
drug or drug class. One key aspect is their focus on the ability to detect a drug after a single-dose
administration, as is often the situation in DFC investigations. As such, these summaries also point
out instances in which available data is limited in the hopes that this will encourage further
research studies. Finally, SOFT-DFC Snapshots point to the use of these drugs in actual DFC cases,
as cited in the medical and open literature.

Gamma-hydroxybutyrate (GHB) was originally developed in the 1960s for use as an anesthetic.?
In the 1980s, it was sold as a nutritional supplement to weight builders to aid in building muscle
mass and a sedative.? Its increased abuse and public health risk resulted in its ban by the FDA in
1990.3 Continued use as a “Club Drug” or “Date Rape Drug” led to it being scheduled to a
Schedule | drug in 2000.% As it pertains to DFC cases, it’s odorless and tasteless nature allows it
to be easily and covertly added to alcoholic drinks of unsuspecting victims.> Its rapid onset of
action, strong sedating, and memory-impairing effects, as well as its ability to increase libido,
make it a favorable drug of choice in DFCs.%”

Drug Class: CNS Depressant?®
Generic Name: Sodium oxybate (sodium salt of GHB and Schedule I11)°
Brand Name(s): Xyrem® (immediate-release solution), LUMRYZ® (extended-

release suspension)

Dosage Forms: Immediate release (initial, 4.5 g divided into two doses per night,
max of 9 g divided into two doses per night). Extended-release
(initial 4.5 g per night, titrated max of 9 g per night)*°

FDA Approval: GHB is not approved for medical use by the FDA. Sodium oxybate
is used to treat cataplexy and excessive daytime sleepiness
associated with narcolepsy.’ The exact mechanism of action is not
well understood. Still, agonism of GABAg receptors at noradrenergic
and dopaminergic neurons, as well as at thalamocortical neurons,
is thought to play a role in the treatment of narcolepsy.''? There
is also evidence that it binds at a GHB-specific G protein-coupled
pre-synaptic receptor.!3

International Approval: Alcover® (sodium oxybate) used in Italy and Austria for the
treatment of alcohol detoxification and withdrawal.'4*



Ilicit Use:

Metabolism/Elimination:

Single Dose Studies:

Low GHB doses produce sedative and euphoric effects, but higher
doses can result in loss of consciousness, seizures, bradycardia,
body temperature, decreased respiratory depression, coma, and
death.® Combining it with other CNS depressants, such as ethanol,
can result in increased CNS depression %1617
Gamma-butyrolactone (GBL) is a precursor in the illicit manufacture
of GHB, and if ingested, it can be converted to GHB within the body.
After ingestion, 1,4-Butanediol (BD) can also be metabolized to
GHB.*® GBL is regulated as a List | chemical, while BD remains
uncontrolled.’®!® Both analogs are abused due to their sedative
and euphoric effects.

The major metabolic pathway for GHB is via oxidation by GHB
dehydrogenase, which produces succinic semialdehyde. This is then
oxidized to succinic acid, which enters the Krebs cycle and
metabolizes to water and carbon dioxide. The secondary pathway
is beta-oxidation, followed by Krebs cycle metabolism.*®> GHB has
an elimination half-life of 0.5 — 1.0 hours.!%*21®  The half-life
appears to increase with higher doses or be absent with
intravenous administration, suggesting zero-order or saturation
kinetics.'”-2° Only about 1-5% of unchanged GHB is eliminated in
the urine.’®

Endogenous levels of GHB are present in the body, and suggested
cutoffs of 10 pg/mL for urine and 2 ug/mi for blood are currently
used to distinguish exogenous vs. ingestion of GHB in living
individuals. 21724

Urine:

ANSI/ASB Standard 122 recommends not testing urine samples for
GHB when more than twelve hours have elapsed between the
alleged incident and the time of collection.??

In one study, 16 adults were administered an oral 50 mg/kg dose of
GHB (Xyrem®) alone and combined with 0.6 g/kg of ethanol.
12.5% of urine samples collected from 3 to 6 h, 81.3% collected
from 6 to 12 h, and 100% collected from 12 to 24 h after dosing
were below the 10 pg/mL threshold level. It concluded that the
detection time for GHB in urine may be shorter than the previously
reported 12-h window in some people taking therapeutic doses of
GHB.?


Reidy, Lisa Jayne
As typically in human performance use µg/mL I changed the units, if you prefer mg/L then please feel free to change it back 😊 


DFC Cases:

Another study involving 11 naive volunteers that were
administered an oral 25 mg/kg dose, resulted in urinary tmax of one
hour and a mean cmax0f 67.6 (32.6 — 161.3) mg/L.%°

Abanades et al., administered oral doses of 40, 50, 60 and 72 mg/kg
to eight volunteers and yielded urinary cmax of 31.8, 61.7, 45.8, and
85.5 mg/L and tmax of 0 — 3 hours, respectively. 2’

Blood/Plasma/Serum:
Exogenous GHB is only detectable in blood for up to eight hours.'’

An Italian study using single doses of 12.2, 25 and 50 mg/kg were
administered orally to 8 volunteers and yielded peak plasma
concentrations of 23, 46, and 80 mg/L with median tmax 25 (20-30),
30 (20-45) and 45 (30-60) minutes, respectively.?®

Another study involving 12 naive volunteers that were
administered an oral 25 mg/kg dose, resulted in tmaxof 24.6 minutes
and a mean cmax Of 48.0 mg/L in whole blood while the serum
resulted in tmax of 23.3 minutes and a mean cmax of 59.4 mg/L.%®

Abanades et al. administered oral doses of 40, 50, 60 and 72 mg/kg
to eight volunteers and yielded plasma cmaxof 79.1, 83.1, 113.5 and
130.1 mg/L and tmaxof 0.7, 0.6, 0.6 and 0.9 minutes, respectively. ¥’

Hair:
Currently, there is not a consensus on endogenous GHB levels in
hair due to high intra and inter-individual variation.?®

In 2020, Strickland et al. drew the following conclusions and
recommendations for testing hair. “(i) the collection should take
place 8 weeks or more after the suspected dosing event and a
length of at least 3 to 5 cm be gathered from the scalp; (ii) GHB
ratios are discouraged as a test for GHB ingestion, especially for
male subjects; (iii) based on our data, a concentration above 2
ng/mg along with a positive indication from the adjacent segment
difference is likely to indicate exogenous dosing; and (iv) hair
preparation should be standardized/limited for parameters such as
segment length and we recommend using 1 cm segments.”?°

A 2016 publication reported the death of a 6-year-old girl who was
the victim of a DFSA following sedation by GHB. The following
levels were reported: cardiac blood: 150 mg/L; bile: 292 mg/L;



vitreous humor: 58 mg/L; liver: 100 mg/kg; kidney: 124.5 mg/kg,
brain: 110 mg/kg. Segmental hair analysis showed high GHB levels
in the proximal part of the hair sample (~40.9 ng/mg).%°

In 2016, Stephen Port was convicted of the murder of four men
and numerous rapes and sexual assaults. He spiked his victims’
drinks with GHB.3°

A 2009 report documented a case involving a 24-year-old woman
who was repeatedly and unknowingly dosed with GHB and
morphine while studying abroad for a year. After returning home,
she received video clips capturing the assaults. She had her hair
tested, and both morphine and GHB were detected.?!

Another case involved a 38-year-old woman who exhibited
symptoms of confusion, hyperactivity, and slurring. She also
appeared to be experiencing hallucinations and convulsions. She
also claimed to have experienced memory loss. A blood sample
that was collected within 8 hours of the assault contained 3.2 mg/L
of GHB as well as other CNS depressants. 32
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