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ABSTRACT

Introduction: Many countries have specific legislation, such as the Controlled Substances Act (1970) in the United States and
the Misuse of Drugs Act (1971) in the United Kingdom to control recreational drugs. There is a growing market and supply of “novel”
recreational drugs, which include the misuse of pharmaceutical compounds and research chemicals. These are often not covered
under current legislation, despite the fact that they often have both similar chemical structures and/or clinical effects to controlled
recreational drugs.

Case Report: A male patient presented to an emergency department with delayed onset of severe agitation, hallucinations, and
tonic-clonic seizures following the use of Bromo-dragonFLY and an unknown white powder. He settled following IV benzodiazepines
and supportive care, and was discharged with no evidence of long-term sequelae. Analysis of the white powder by gas chromatog-
raphy/mass spectrometry (GC/MS), ultraviolet/visible spectrophotometry (UV/VIS) and thin layer chromatography (TLC) showed
the presence of Bromo-dragonFLY (1-(8-bromobenzo[1,2-b;4,5-b’]difuran-4-yl)-2-aminopropane); serum analysis by GC/MS and liq-
uid chromatography with tandem mass spectrometry (LC/MS/MS) confirmed that a combination of Bromo-dragonFLY (0.95 ng/mL),
ketamine (20 ng/mL) and cannabis had been used by the patient. No other recreational drugs were detected in an extensive toxico-
logical screen of serum and urine samples.

Discussion: This is the first confirmed case to be reported of toxicity with delayed onset of severe agitation, hallucinations and
tonic-clonic seizures associated with recreational use of Bromo-dragonFLY (1-(8-bromobenzo[1,2-b;4,5-b’]difuran-4-yl)-2-amino-
propane) in combination with ketamine and cannabis. In our view, this case provides further support for the need for a systematic
approach to toxicological screening of patients with recreational drug toxicity, to identify emerging drugs and provide evidence for
legislative authorities to assist in revising the legal status of emerging recreational drugs.



INTRODUCTION

Recreational drugs are controlled under relevant drug legislation
such as the Controlled Substances Act (1970) in the United
States and the Misuse of Drugs Act (1971) in the United Kingdom.
In spite of this legislation, there have been many recent reports
of toxicity associated with emerging “novel” recreational drugs
or pharmaceutical agents misused as recreational drugs [1–6]. Of-
ten the legislation concerning these novel recreational drugs is
inconsistent, with control only occurring in a limited number of
countries [4].

Legislative authorities are often unaware of what products and
chemicals are being marketed and/or sold as recreational drugs.
In addition, there is often limited or no clinical information on
the toxicity of these products and compounds and often the
 information is available only through uncontrolled self-reports
by recreational drug users on user websites or blogs. We report
here a confirmed case of recreational use of Bromo-dragonFLY 
(1-(8-bromobenzo[1,2-b;4,5-b’]difuran-4-yl)-2-aminopropane), a
research chemical currently only formally controlled in Sweden
and Denmark, which was associated with delayed onset of severe
agitation, hallucinations, and tonic-clonic seizures.

CASE REPORT

An 18-year-old male with a past medical history of mild asthma
controlled on inhaled salbutamol and Flixotide (fluticasone pro-
pionate, Allen and Hamburys Ltd), presented following ingestion
of some Bromo-dragonFLY and insufflation of an unknown white
powder; the exact amounts taken were not known. The Bromo-
dragonFLY and white powder were taken at 11:00 PM and ini-
tially he reported developing hallucinations. Approximately 8
hours following ingestion, he became increasingly agitated with
worsening hallucinations, and his friends called an ambulance as
they were unable to calm him down.

On arrival of the ambulance crew, he had 2 witnessed self-
terminating generalized seizures with associated apnea. Follow-
ing transfer to the emergency department (ED), he was
unconscious with a Glasgow Coma Score of 3/15, a heart rate of
124 bpm, and blood pressure of 182/94. He was apyrexial (36.2°C)
and had oxygen saturations of 97% on room air, with a respira-
tory rate of 26 breaths/minute. His pupils were dilated (6 mm) bi-
laterally and poorly reactive to light. Shortly after arrival, he had
a further self-terminating generalized seizure lasting approxi-
mately 1 minute, followed by another generalized seizure that
was treated successfully with a single dose of 4 mg IV lorazepam.

His admission electrocardiogram (ECG) showed a sinus tachy-
cardia, and initial laboratory biochemical tests were: potassium,
5.9 mmol/L (5.9 mEq/L); creatinine, 140 μmol/L (1.58 mg/dL);
and glucose, 12.0 mmol/L (218.2 mg/dL). An initial arterial blood
gas following his seizures showed evidence of significant com-
bined metabolic and respiratory acidosis: pH 6.88, PaCO2, 13.8
kPa (103.8 mmHg); PaO2, 39.6 kPa (297.7 mmHg); bicarbonate,
18.5 mmol/L (18.5 mEq/L), base excess, -13.1; lactate, 8.5 mmol/L

(76.6 mg/dL) on 15 L of oxygen via a reservoir bag facemask.
Therefore, he was intubated and ventilated and a CT brain scan
performed, which showed no evidence of intracranial pathology;
in particular, there was no evidence of intracranial hemorrhage.

Further advice on his management was sought from Guy’s
and St Thomas’ Poisons Unit, who suggested that in view of the
5HT2A activity of Bromo-dragonFLY he should be monitored for
signs of serotonin toxicity. The advice of the Poisons Unit was
that should he develop any signs of serotonin toxicity, he should
be treated initially with IV benzodiazepines and fluids. If he was
not settling on this management, he should then be treated with
oral cyproheptadine (12 mg followed by 2 mg every 2 hours un-
til asymptomatic). He was admitted to the intensive care unit for
ongoing management. His respiratory and metabolic acidosis set-
tled: pH, 7.36; PaCO2, 5.11 kPa (38.4 mmHg); PaO2, 20.5 kPa
(154.1 mmHg); bicarbonate, 21.1 mmol/L (21.1 mEq/L); base
 excess, -3.4 on 4L inspired oxygen the day after admission. He did
not develop signs of serotonin toxicity. He developed signs of de-
creased air entry at his right lung base, consolidation on his chest
radiograph, and thick mucous secretions through his endotra-
cheal tube and on bronchoscopy, consistent with probable aspi-
ration pneumonia, for which he was treated with intravenous
coamoxiclav, gentamicin, and metronidazole. He was extubated
within 24 hours of admission, and did not require any additional
ventilatory support. He was discharged home 4 days after admis-
sion, with advice on recreational drugs and their use.

Toxicological Screening

A sample of the white powder was sent for toxicological analy-
sis by the Analytical Unit, St George’s, University of London.
Analysis by gas chromatography/mass spectrometry (GC/MS),
ultra violet/visible spectrophotometry (UV/VIS) and thin layer chro-
matography (TLC) confirmed the presence of Bromo-dragonFLY. In-
formed consent was obtained from the patient for toxicological
analysis of serum and urine samples collected on admission.
Routine toxicological analysis of the serum and urine specimens
using GC/MS and liquid chromatography with tandem mass spec-
trometry (LC/MS/MS) identified the presence of Bromo-dragonFLY
(0.95 ng/mL) and ketamine and metabolites (20 ng/mL).
Cannabinoids were detected in both serum and urine. Lidocaine,
lorazepam, midazolam, and thiopentone were detected as a result
of treatment given in the ED. No other drugs or alcohol were de-
tected using a broad toxicology screen of both the serum and urine
samples; in particular, there were no drugs (recreational or phar-
maceutical) that are associated with the development of the
seizures detected.

DISCUSSION

We have described here the case of an individual who developed
severe agitation, hallucinations, and tonic-clonic seizures approx-
imately 8 hours after use of Bromo-dragonFLY. Subsequent toxi-
cological analysis demonstrated that he had, in fact, ingested a
combination of Bromo-dragonFLY, ketamine, and cannabis.
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Bromo-dragonFLY is a synthetic psychedelic drug, which has
no known therapeutic use in humans, and is currently only avail-
able as a “research chemical” from chemical suppliers in China.
Currently, there are no known legitimate industrial uses for
Bromo-dragonFLY. It is structurally related to phenethylamine, al-
though it is classified within a new class of benzodifurans. There
are a number of compounds with a similar chemical structure to
Bromo-dragonFLY, differing by substitution of the bromide atom
with other entities. The underlying structure for all of these com-
pounds is 2 dihydrofuran rings that are found symmetrically on
opposite sides of the central benzene ring, and are said to resem-
ble a dragonfly, hence the generic name. The chemical structure
of Bromo-dragonFLY is shown in comparison with serotonin in
Figure 1. These compounds have been developed as potent re-
search tools for investigation of the serotonin receptor family, in
particular the 5-HT2 subfamily of receptors [7–10]. These agents
were thought to have a potential role in the development of
novel antidepressant drugs that stimulate release of serotonin,
differing from conventional antidepressants that inhibit the re-
uptake of serotonin.

There are reports that DragonFLY derivatives have been sold
on blotters and in solution, thus there is the potential that in-
dividuals could believe that they are instead ingesting LSD
[11,12]. The potency of Bromo-dragonFLY in humans is not
clearly understood, although it is likely to be pharmacologically
active at very low concentrations. There are several user reports
published on websites that describe a longer duration of action
than other compounds such as LSD, with a usual duration of ac-
tion of 12–24 hours, although this can be much longer (up to
72 hours) in some users [11,12]. These user website reports also
highlight concerns by users about the potential for severe ad-
verse effects including nausea, headache, fever, and a feeling of
having a “messed up mind” when this type of compound is used
recreationally by inexperienced users. Additionally, users report
that the onset of maximal effects following ingestion of Bromo-
dragonFLY may not occur for up to 6 hours postingestion [11].
This could explain the delayed onset of severe symptoms seen
in our patient, consistent with the previous user reports of delayed
onset of action.

Our patient subsequently self-reported ingestion of ketamine
in addition to Bromo-dragonFLY, and ketamine was detected on
toxicological screening. However, we do not feel that this patient’s
significant symptoms of agitation and subsequent seizures are
likely to have been due predominantly to ketamine, as they oc-
curred over 8 hours following ingestion and this would not be typ-
ical of ketamine toxicity [13]. Additionally, symptoms following
nasal insufflation typically tend to last only 45–90 minutes. Fur-
thermore, the ketamine concentrations were only 20 ng/mL,
which is much lower than that seen in therapeutic use of keta-
mine and significantly lower than would be expected in patients
with toxicity associated with recreational use of ketamine. In a
volunteer study investigating the psychological effects of ketamine,
the mean ketamine concentration achieved was 209.6 ng/mL

(range 130.7–303.3 ng/mL), 10 times the concentration in our pa-
tient [14]. None of the volunteers experienced agitation, hallu-
cinations, or significant drowsiness at these significantly higher
concentrations. In conclusion, we feel that it is likely that the
agitation and convulsions in our patient were due to Bromo-
DragonFLY. We cannot exclude the possibility of a drug-drug in-
teraction between ketamine and Bromo-dragonFLY contributing
to the clinical presentation in our patient, however.

There are 4 previous cases of toxicity associated with recre-
ational use of Bromo-dragonFLY, reported in abstract form only
[15,16]. Two of these cases died prior to presentation to the ED
and, therefore, there is no information on symptoms associated
with ingestion [15,16]. In the other 2 cases, use of Bromo-drag-
onFLY was associated with significant peripheral vasoconstriction
and limb ischemia [15]. However, all of these cases have only
been presented in abstract form, with no Bromo-dragonFLY con-
centrations, and only limited information included on the extent
of toxicological screening undertaken to exclude other potential
causes for the symptoms and signs. Our case confirmed the
 presence of Bromo-dragonFLY, ketamine, and cannabis taken by
the patient; the delayed onset of symptoms described here is in
keeping with what has been previously reported by users of
Bromo-dragonFLY.

We have already reported that proactive ad hoc toxicological
screening undertaken in recreational drug presentations, in
which individuals self-report ingestion of novel drugs or have
atypical presentations following ingestion of classical recreational
drugs, can detect a range of novel or emerging recreational drugs
[1–5]. This case also highlights that research chemical com-
pounds, such as Bromo-dragonFLY, may also enter the recre-
ational drug market. It provides yet further support for the idea
that a more systematically-funded approach to toxicological
screening in patients with recreational drug toxicity is urgently
required. Although this is unlikely to affect the management of
an individual patient, as often the results are not available in real
time, it would allow clinical toxicologists to monitor changing
trends of recreational drug use and provide evidence for legisla-
tive authorities to assist them in revising the frameworks under
which recreational drugs are currently controlled.
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Figure 1: Chemical structures of serotonin and Bromo-dragonFLY.
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