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Dear Editor,

Drug-facilitated sexual assault (DFSA) is a sexual act in which the victim is unable to give or deny 
consent due unconsciousness caused by intoxication with alcohol and/or psychoactive drugs that 
have been self-administered (opportunistic DFSA) or surreptitiously administered by the offender 
(predatory DFSA)1. 

The characteristics of drugs used in DFSA include: being tasteless and odourless and readily soluble 
in beverages of any type; ability to cause sedation and/or anterograde amnesia; rapidly absorbable 
after oral administration, and with a most possible rapid clearance from the body (e.g. within 24 h)1. 

In DFSA, the victim is unconscious, unable to reject the abuser and unable to clearly remember 
the circumstances surrounding the intercourse. The consequence is the delay in requiring and 
carrying out toxicological analysis on the biological matrices of the victim or even the reluctance of 
the victim to disclose the crime. Moreover, since the so-called “date rape drugs” are often consumed 
with ethanol and show similar toxicodynamic effects, the diagnosis can be wrongly considered as 
classical ethanol intoxication2. 

As before mentioned, the drug that is most used in DFSA is alcohol, but in this case the victim 
is aware that he/she is taking it3. What it cannot be known is that alcohol can be combined with 
psychotropic substances and this option represents the greatest risk factor for DFSA. 

However, another important and less risky option is the hidden addition of psychotropic drugs 
to soft drinks or even to water.

In many cases, the increasing use of psychotropic substances derives from the fact that they 
are not recognizable since, as above reported, tasteless, odourless and easily soluble in drinks or 
food. Several are not only the benzodiazepines but also the non-benzodiazepine “Z drugs” (e.g. 
zoplicone, zolpidem, zaleplon), which are all hypnotic sleep inducers, leaving the eventual victim 
defenceless4. Both type of drugs can be bought under medical prescription, but can be also easily 
obtained through illicit markets. Whereas screening rapid test for benzodiazepines in urine and 
blood are eventually available at Emergency Department, this is not the case of “Z drugs” which 
require assays based on hyphenated techniques.

Another drug, which recently entered the list of DFSA substances, is ketamine, a dissociative 
anaesthetic that induces hypnosis with psychotomimetic effects at low concentrations, followed by 
increasing sedation and unconsciousness at higher doses5.

In any case, the drug most used in sexual assaults remains g-hydroxybutyric acid: GHB. The 
substance is both a precursor and metabolite of  g-aminobutyric acid (GABA) and behaves as inhibitory 
neurotransmitter in central nervous system6. The dual nature of endogenous neurotransmitter and 
exogenous pharmacologically active compound makes the proof of GHB eventual conscious or 
unconscious intake a difficult task7. The most crucial issue is that the compounds presents a short 
window of detection both in blood and urine (around 5 h blood and less than 12 h urine) and that 
established cut-off values should be considered to distinguish endogenous levels from external 
administration8.

Apart from that, both in case of suspicious GHB facilitated sexual assault and of other 
psychotomimetic drugs, it is always necessary to make a toxicological analysis of victim biological 
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fluids as early as possible in conventional matrices. When it is not possible because the victim 
reminds the abuse after a long time passed from the crime, it is possible to use hair analysis9. 

This is especially the case of GHB. Segmental hair analysis of the drugs is definitively helpful, 
since it has extensively demonstrated that this endogenous substance increases significantly in its 
concentration even if it is administered only once and in the hair segment corresponding to the 
moment of the suspected sexual assault. 

Standardized protocols should be used, as previously indicated.
Furthermore, it is striking to report, if available, the approximate interval of time between the 

suspected accident and hair sampling excluding any eventual previous intake of GHB. Segmental 
hair analysis should be performed cutting hair into 10 mm segments and reporting an eventual 
increase in GHB concentration within the segment related to the moment of suspected assault.

Segmental hair analysis has to be performed together with the calculation of the ratio between 
the targeted segments and the others with the exclusion of the first one. Each subject has to be 
used as his/her own control.

Ratios of 1:3 or 1:10 GHB concentration between untargeted and targeted segment has been 
suggested to undoubtfully assess conscious or unconscious intake of exogenous compound10,11.

Another ultimate consideration is the recent replacement of legally-controlled GHB with 
g-butyrolactone (GBL), cheaper and easier to obtain due to several legal industrial applications. 
Hair analysis can be useful also in case of this replacement, since the prodrug can be analytically 
differentiated from GHB12. 

In conclusion, the objective assessment of unconscious administration of psychotropic drugs by 
drug testing in conventional and unconventional matrices remains an important issue to detect the 
use of psychotropic drugs in sexual assaults victims13-15.

In addition, it is imperative to develop awareness campaigns that encourage early responders 
to suspected DFSA (e.g. law enforcement agencies, medical staff, support agencies, etc), to collect 
detailed information about the potential victim and stimulate the permission to collect and analyse 
conventional and non-conventional matrices for the possible presence of drugs facilitating the 
sexual assault. 

 

Conflict of interest
The authors declare no conflicts of interest.

References

 1) Grela a, Gautam l, Cole mD. A multifactorial critical appraisal of substances found in drug facilitated sexual assault 
cases. Forensic Sci Int 2018; 292: 50-60.

 2) Dinis-oliveira rJ, maGalhães t. Forensic toxicology in drug-facilitated sexual assault. Toxicol Mech Methods 2013; 
23: 471-478.

 3) CittaDini F, De Giovanni n, CaraDonna l, vetruGno G, oliva a, FuCCi n, Zuppi C, pasCali vl, Covino m. Prevalence 
of alcohol and other drugs in injured drivers and their association with clinical outcomes. Eur Rev Med Pharmacol 
Sci 2017; 21: 2008-2014. 

 4) stoCkham tl, rohriG tp. The use of Z-drugs to facilitate sexual assault. Forensic Sci Rev 2010; 22: 61-73.
 5) YanG J, li X, YanG C, Bu XX, shen J, honG t. Research on ketamine in mediating autophagy and inhibiting apoptosis 

of astrocytes in cerebral cortex of rats through NF-κB pathway. Eur Rev Med Pharmacol Sci 2018; 22: 5385-5393. 
 6) BusarDò Fp, kYriakou C, napoletano s, marinelli e, Zaami s. Clinical applications of sodium oxybate (GHB): from 

narcolepsy to alcohol withdrawal syndrome. Eur Rev Med Pharmacol Sci 2015; 19: 4654-4663.
 7) BusarDò Fp, Jones aW. Interpreting γ-hydroxybutyrate concentrations for clinical and forensic purposes. Clin Toxicol 

(Phila) 2018; 11: 1-15.
 8) BusarDo Fp, kYriakou C. GHB in biological specimens: which cut-off levels should be taken into consideration in fo-

rensic toxicological investigation? Recent Pat Biotechnol 2014; 8: 206-214.
 9) BusarDò Fp, piChini s, Zaami s, paCiFiCi r, kintZ p. Hair testing of GHB: an everlasting issue in forensic toxicology. 

Clin Chem Lab Med 2018; 56:198-208. 



A. Minutillo, S. Pichini, C. Mortali, R. Tittarelli, A. Tini, F.P. Busardò

910

10) BusarDò Fp, vaiano F, mannoCChi G, Bertol e, Zaami s, marinelli e. Twelve months monitoring of hair GHB decay 
following a single dose administration in a case of facilitated sexual assault. Drug Test Anal 2017; 9: 953-956.

11) kintZ p. A novel approach to document single exposure to ghb: hair analysis after sweat contamination. J Anal Tox-
icol 2016; 40: 563-564. 

12) BusarDò Fp, GottarDi m, tini a, minutillo a, siriGnano a, marinelli e, Zaami s. Replacing GHB with GBL in recre-
ational settings: a new trend in chemsex. Curr Drug Metab 2018; 19: 1080-1085.

13) Zaami s, GiorGetti r, piChini s, pantano F, marinelli e, BusarDò Fp. Synthetic cathinones related fatalities: an update. 
Eur Rev Med Pharmacol Sci 2018; 22: 268-274. 

14) uniteD nations’ oFFiCe on DruGs anD Crime (unoDC). Guidelines for the forensic analysis of drugs facilitating sex-
ual assault and other criminal acts. New York, 2011.

15) anDerson lJ, FlYnn a, pilGrim Jl. A global epidemiological perspective on the toxicology of drug-facilitated sexual 
assault: a systematic review. J Forensic Leg Med 2017; 47: 46-54. 

A. Minutillo1, S. Pichini1, C. Mortali1, R. Tittarelli2, A. Tini2, F.P. Busardò3

1National Centre on Addiction and Doping Istituto Superiore di Sanità, Rome, Italy 
2Department of Anatomical, Histological, Forensic and Orthopedic Sciences, 
Unit of Forensic Toxicology (UoFT), Sapienza University of Rome, Rome, Italy

3Section of Legal Medicine, University “Politecnica delle Marche” of Ancona, Ancona, Italy


