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ARTICLE INFO ABSTRACT

Keywords: Synthetic cannabinoids are gaining popularity globally and detection is not commonly available. We report a 27-
ADB-BUTINACA year-old man who was admitted to the emergency room because of sudden headache, nausea, vertigo, red eyes
Vaping

and palpitations. He confirmed that he had been vaping an electronic cigarette (e-cigarette) earlier that day just
before the onset of his symptoms. Despite all negative results in the point-of-care test for recreational drugs, the
liquid chromatography-quadrupole time-of-flight mass spectrometry (LC-QTOF-MS) analysis showed that the
liquid of the e-cigarette contained ADB-BUTINACA, a synthetic cannabinoid. LC-QTOF-MS represents a signifi-
cant advancement in the field of drug detection, offering higher sensitivity, specificity, and a broader spectrum of
detectable substances. Clinicians should be aware that besides the harmful effects of nicotine and toxic metals in
e-cigarettes, e-cigarettes may also contain synthetic cannabinoids or other recreational drugs including new
psychoactive substances (NPS), which can cause involuntary intoxication with potentially severe adverse effects.
When clinical presentation and/or initial recreational drugs testing results are inconclusive, additional testing

Synthetic cannabinoid
E-cigarette

with LC-QTOF-MS can be valuable.

1. Introduction

Electronic cigarettes (e-cigarettes) were introduced as a gentle path
to cessate smoking. The false advertisement and misinformation about e-
cigarette vaping may not show the harmful sights of e-cigarette use.
Smoke of e-cigarettes contains toxic metals and nicotine, and due to the
added flavours it has even become more easy to become addicted to
vaping. Moreover, associations between vaping and pulmonary diseases
have been shown and addition of vitamin E to the liquid of e-cigarettes
(e-liquid) can lead to severe lung tissue damage when vaped.

What is also not known to the general public, is that besides nicotine
recreational drugs e.g. cannabis/cannabinoids, cocaine and other psy-
chostimulants, hallucinogens, opioids, methadone, or fentanyl can be
added to the liquid of e-cigarettes [1] and this may not be described in
the claims on labels or the described concentrations are inaccurate.
Furthermore, users of these vapes and alerting authorities may not
notice the addition of recreational drugs to the e-liquid as the smell of
recreational drugs is lost during vaping due to the specific smell of added

flavours [2]. Vaporisation of recreational drugs results in high
bioavailability and fast onset of drug effects due to rapid absorption of
the drug and avoidance of the first pass effect [1]. The vaping commu-
nity has also confirmed that dosing can be increased by turning up the
wattage/voltage of the device [3]. These characteristics can increase the
risk of an overdose. Therefore, clinicians should be aware that the
toxicological presentation of the patient at the emergency room (ER)
may be caused by (involuntary) vaping of recreational drugs.

As synthetic cannabinoid receptor agonists (SCRA) are gaining
popularity globally, clinicians have to understand that intoxication
caused by vaping SCRA is not detected by commonly available tests.
There are several pitfalls in the detection of SCRA in samples taken from
the patient. Low concentrations in blood and/or urine, extensive
metabolism, and lack of efficient immunochemical urinary detection
tests complicate analytical detection. Combined with non-specific,
transient symptoms, clinical recognition of SCRA intoxication is chal-
lenging [4]. We report a case of an involuntary intoxication of the SCRA
ADB-BUTINACA after vaping.
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2. Case

A 27-year-old man with no relevant medical history was admitted to
the ER because of a sudden headache, nausea, vertigo, red eyes and
palpitations. He usually smokes a pack of cigarettes a day and sometimes
smokes e-cigarettes. No previous use of recreational drugs was reported.
On primary survey at the ER, he was responsive to questions and had a
blood glucose level of 5.8 mmol/l. During palpation of the abdomen, the
patient experienced epigastric abdominal pain. He confirmed drinking
750 ml energy drink without any further consumption of food and using
an e-cigarette from Gaziantep, Turkey 10 seconds before the onset of his
first symptoms. After 30 minutes, his palpitations disappeared. His
vertigo continued for 90 minutes. He reported that his headache and
nausea remained at the ER.

A point-of-care drugs of abuse (DOA) test was initially performed on
the urine of the patient. Results of the DOA test (including testing for
amphetamines, methamphetamines, barbiturates, benzodiazepines,
cocaine, methadone, opioids, cannabis, tricyclic antidepressants) were
available within 30 minutes and were all negative. After eating a light
meal and drinking caffeinated sports drinks at the ER, the nausea
complaints of the patient were reduced and the patient was discharged
home. Because the point-of-care DOA test is generally not able to detect
synthetic recreational drug substances, the liquid of the e-cigarette was
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thereafter screened using liquid chromatography-quadrupole time-of-
flight mass spectrometry (LC-QTOF-MS) on the Waters™ Xevo G3 QTOF
MS system. High resolution mass spectrometry such as LC-QTOF-MS
allows the detection and identification of a broad spectrum of recrea-
tional drugs, including new psychoactive substances. The LC-QTOF-MS
analysis showed that the e-liquid contained nicotine and ADB-
BUTINACA (Fig. 1). Informed consent for this report was obtained
from the patient.

3. Discussion

This is the first case report that describes the toxicological symptoms
of vaping ADB-BUTINACA. ADB-BUTINACA is a SRCA also referred to as
ADB-BINACA (N-[(2S)-1-amino-3,3-dimethyl-1oxobutan-2-yl]-1-
benzyl-1H-indazole-3-carboxamide). It is a full agonist of the cannabi-
noid receptor 1 (CB;) with high potency (half maximal effective con-
centration (ECso) 6.4 nM) [5] compared to tetrahydrocannabinol (THC,
ECs0 14.2 nM), the partial agonist being responsible for the psychoac-
tive effects of cannabis, indicating that toxic effects of SRCAs occur at
lower doses compared to THC [6]. SCRAs can easily be mixed into
e-liquids. SCRAs belong, together with synthetic opioids, cathinones,
amphetamines and hallucinogens to the new psychoactive substances
(NPS) that are currently developed at high speed. As they are designed to
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Fig. 1. LC-QTOF-MS Chromatograms of Nicotine (Top) and ADB-BUTINACA (Bottom) in the Vape Liquid used by the patient. The smaller peaks may represent other
compounds or impurities in the sample. The intensity is plotted against the retention time for both chromatograms, demonstrating the presence and elution profiles of

nicotine and ADB-BUTINACA in the analysed vape liquid sample.
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evade the current generic definitions and legislations, they enter the
illegal drug market in large numbers challenging international drug
policies and health care providers [7]. There is difficulty in finding the
right information about the NPS, defining their potency and confirma-
tion of their existence in e-liquids or urine samples.

There are two case-reports published describing severe toxicological
effects of vaping SCRA in humans, indicating that the ECsy of the SCRA
may provide an estimate of the severity of intoxication. The first is a
lethal intoxication with 4F-MDMB-BINACA (ECsp 0.20 nM) in a 22-year-
old man with suicidal thoughts following extensive vaping resulting in a
severe necrotising pancreatitis and acute kidney injury, evolving to
multiple organ failure [8]. The second was an involuntary 5F-ADB-re-
lated intoxication (ECsg 0.59 nM) in a 16-year-old man who presented
symptoms evocating of a seizure disorder in the minutes following
e-cigarette use [9,10].

About 15 % of individuals registered at forums for drug users such as
erowid.org who vaped cannabis have also vaped SRCAs. Of all e-ciga-
rette users registered at this forum, 7.8 % vaped SCRAs [11]. Moreover,
a study conducted in the United Kingdom investigated components of
e-liquids in 112 samples originating from prisoners, teenagers and test
purchases of commercially available e-cigarettes taken between 2014
and 2021 [12]. Of these samples, 22 contained one or more SCRAs, THC
was only detected in 11 samples, only one contained cannabidiol and 6
contained a mixture of THC and cannabidiol.

A systematic review including data of 114 patients of which the
majority was intoxicated due to SCRA smoking revealed that 45 % of the
patients who present at the ER after an intoxication due to SCRA
smoking recovered within 24 hours [12]. 55 % of the patients required a
longer admission due to symptoms such as severe tachycardia, hyper-
tensive crise, convulsions, acute kidney insufficiency but also
long-lasting, severe psychological problems [12]. There are fatal cases
described due to cardiac arrest, asphyxia and multi organ failure [13].

When patients are admitted to the hospital due to severe symptoms,
we recommend intensive monitoring and supportive care depending on
the symptoms that the patient is showing. In the case of insults, panic
attacks, hallucinations or psychosis a benzodiazepine agonist is indi-
cated [14]. Long lasting acute psychotic or paranoid reactions can be
treated with haloperidol 5 mg (maximum of 10 mg per 24 hours) and
promethazine 50 mg. Hypotension or renal failure should be treated
with fluids or electrolytes [15].

Whether a recreational drug can be administered via vaping, de-
pends on whether the drug becomes volatile under the evaporation
temperature of the e-cigarette. THC, methamphetamine, SRCA, lysergic
acid diethylamide (LSD), gamma-hydroxybutyrate (GHB) and ketamine
are likely to become volatile under the temperature of current e-ciga-
rettes, while crack cocaine is hard to vaporise. Besides increasing the
temperature to enlarge the drug aerolisation and bioavailability, one can
elevate the flow rate of air through the e-cigarette and/or add a diluent
[1]. Addition of the diluent can lead to an eutectic mixture, where the
diluent interacts with the recreational drug at a specific ratio and
thereby reduces the melting point to a temperature lower than the
melting temperature of the recreational drug. In this way, the aerolisa-
tion will become more efficient.

Point-of-care DOA tests using urine to screen for misuse of multiple
substances, regularly include cannabis, amphetamines, cocaine, opioids,
benzodiazepines and methadone. These traditional point-of-care DOA
tests often rely on immunoassay techniques, which have limitations in
terms of sensitivity and specificity, particularly for detecting low con-
centrations or chemically modified substances like NPS. Immunoassay
results in a higher number of false negatives and false positives due to
higher cut-off concentrations and interfering matrix, respectively,
requiring careful clinical interpretation. The LC-QTOF-MS method offers
a more comprehensive and sensitive approach for drug detection,
covering hundreds of recreational drugs, including NPS. It can detect
drugs and metabolites at much lower concentrations and the library can
be rapidly updated with novel substances, meeting the challenges of a
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fast-changing drug landscape. LC-QTOF-MS combines liquid chroma-
tography (LC) and quadrupole time-of-flight mass spectrometry (QTOF-
MS). LC separates the urine or blood sample and QTOF-MS provides
high-resolution and accurate mass measurements for precise identifi-
cation and structural elucidation of compounds. There are limited lab-
oratories that have this technique available and skilled and experienced
operators are required [16].

Immunoassay screening techniques are limited to detecting a pre-
defined set of substances and have limited diagnostic efficiency for
detecting NPS such as synthetic cannabinoids, as demonstrated by
studies showing that many synthetic cannabinoids are not detected due
to low or absent cross-reactivity with assay antibodies [16]. In this case,
the point-of-care DOA urine screening was not able to detect the syn-
thetic cannabinoid ADB-BUTINACA.

A limitation of this case report is that we did not have a urine sample
available for additional NPS testing. While the patient’s symptoms
strongly suggest the inhalation of ADB-BUTINACA, it is worth consid-
ering that these symptoms could also be attributed to nicotine exposure,
as the symptoms partially overlap with known nicotine effects. How-
ever, given that the patient is a frequent smoker who has not previously
experienced such symptoms, we can conclude that the adverse effects
were caused due to vaping ADB-BUTINACA. Second, we could not
retrieve further detailed information about the e-cigarette that was used
by the patient such as the label or the region of origin. This limits further
research.

To conclude, as vaping recreational drugs, especially NPS, gains
popularity and enter the illicit drug market rapidly due to challenges in
legislation [7], it is important to raise awareness of the possibility that
e-cigarettes may contain recreational drugs such as SCRAs and that fast
absorption may lead to specific toxicity. SCRAs and other NPS may not
be detected by point-of-care DOA tests. When clinical presentation
and/or initial DOA testing results are inconclusive, additional testing
with LC-QTOF-MS can be valuable and is recommended. Future research
should provide information to define which cases are at risk of hospital
admission to help decision making at the ER. It should also invest in
designing point-of-care tests for early NPS detection. Ultimately, new
legislation making it more difficult for NPS to enter the market without
any legal consequences is needed.
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