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1. Abstract
Usage of synthetic cannabinoids is associated with severe medical consequences and limited detectability in toxicology panels. We present two cases of patients with acute myocardial infraction
resulting in death promptly after Indazole SC exposure demonstrating that AMI may be associated
with consumption of SC and require greater awareness from physicians.

2. Key words
Synthetic Cannabinoids, Cardiotoxic,
Lidocaine, Ventricular Fibrillation

3. Key Clinical Message: Consumption of indazole-based synthetic cannabinoids was cardiotoxic, resulting in death. When a
patient in any age with suspected drug use presents with MI and
arrhythmia, the clinician should also consider the involvement of
synthetic cannabinoids

4. Abbreviations: Synthetic Cannabinoids (SC); Acute Myocardial Infraction (AMI); SC's cannabinoids receptor (CBR), δ9-Tetrahydrocannabinol (THC), Supraventricular Tachycardia (SVT),
Ventricular Fibrillation(VF), Cardiovascular Disease (CVD),
Emergency Department (ED)

5. Background
Synthetic Cannabinoids (SC) are a prevalent, versatile and a constantly evolving group of novel psychoactive substances worldwide [1-5]. Their continued use represents a serious public health
problem in Israel and throughout the world, despite the use of innovative and comprehensive legislation engineered to tackle this
issue [6] Synthetic cannabinoids are common illegal illicit drugs
marketed as smokable herbal mixtures, and referred to by various
names such as : "k-9", "Spice", "scooby doo" and "Mr nice guy" [4,
7].
These products carry the active synthetic substance, which is initially dissolved with acetone or similar solvents, and then directly
sprayed on herbal products such as damiana, althea or tobacco,
and smoked by the user using "joints", “bongs”, liquids vaporizers
or in e-cigarettes [7-9].
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SC target cannabinoids receptor (CBR) .CBR-1 and CBR-2 of
which the CBR-1 exerts psychotropic effects [10-12] while CBR-2
is involved in the regulation of the immune system activity. In contrast to δ9-Tetrahydrocannabinol (THC), synthetic cannabinoids
are full rather than partial agonists of the CBR-1 and thus are more
potent [5, 13, 14].
There is no single identifiable toxidrome related to consumption
of SC [15]. The variable toxidromes may be due to combined drug
intoxications and drug adulterants [16, 17]. Previous reports have
placed an emphasis on central nervous system adverse effects
such as agitation [18, 19] central nervous system depression [18,
19] psychosis, hallucinations [9, 18, 19] and hypertension, emesis,
hypokalemia [8] and tachycardia [18]. Severe and fatal manifestations such as hemorrhagic stroke [20] acute kidney injury [21],
seizures [22], acute mesenteric ischemia [22] and additional fatal
cardiac manifestations, are also associated with SC use.
Indazole core based synthetic cannabinoids such as AB FUBINACA, ADB FUBINACA, are considered a newer generation of
“ultrapotent” SC (Figure 1, 4). Their use is associated with rapid
alteration of the mental status causing somnolence and “zombie”
like appearance [24, 25] and can cause seizures and epilepsy [26,
27] acidosis [26] cardiac arrhythmia [27] and considered more
potent and cardiotoxic than first generations of synthetic cannabinoids [8, 27, 28, 29].
Supraventricular tachycardia was described in a patient followCitation: Hakimian D, Indazole Synthetic Cannabinoids Intoxication Associated with Fatal
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ing ingestion of e-cigarette fluid containing AB-FUBINACA and
ADB-FUBINACA [27].
Another case report describes a 41year-old, normally healthy individual, collapsing at home after smoking a cigarette containing the
potent SC - ADB-FUBINACA. In post mortem autopsy, thrombotic occlusion of the lumen of the left anterior descending coronary artery was found, along with pulmonary edema and vascular
congestion [29] Another patient was admitted to the emergency
department with inferior AMI after consuming potpourri of SCs
containing the indazole active ingredient AMB-FUBINACA [30].
Besides the SC active ingredients described above causing the cardiotoxicity, adulterants such as lidocaine, benzocaine, as well as
inert substances are sometimes intentionally added to bulk substances. Adulterants may dilute, complement, mimic or enhance
the effects of SC [31]. These substances comprise an additional
challenge in diagnosis and treatment of SC intoxication due to
their unpredictable clinical consequences.
We present two cases of fatal cardiotoxicity associated with recreational use of illegal indazole-based SC.

6. Analytical Methods

history of cardiovascular disease (CVD) was brought to the emergency department (ED) due to severe chest pain after smoking a
synthetic cannabinoid marketed as "Mr. Nice Guy", and consumed
as a smokable "joint". The patient smoked the SCs about one hour
prior to arrival at the ED. He complained of chest pain before arriving at ED and collapsed upon entering the ED, presenting as pulseless VT. Cardiac pulmonary resuscitation (CPR) was promptly initiated and the patient was immediately intubated. Cardiac monitor
demonstrated ventricular fibrillation (VF), Initial electrolyte profile was within normal ranges. The CPR included ten unsynchronized bi-phasic 200 joule electric shocks, intravenous (IV) 1 mg
adrenaline, IV 300 mg amiodarone and IV calcium carbonate. The
resuscitation effort lasted for 40 minutes while the patient rhythm
turned from VF to pulseless electrical activity (PEA) and eventually he demised. Toxic screen urine immunoassay was negative for
the presence of amphetamines and cocaine. Post mortem dissection was suggested to the family; however, they declined. Patient’s
urine sample was sent for analysis with gas chromatography-mass
spectrometry (GC-MS) in general unknown screening mode. Results showed the presence of AB FUBINACA and the anesthetic
lidocaine (Figure 1).

Urine Samples were hydrolyzed (acid hydrolysis), extracted (liquid-liquid acid and basic extractions) and acetylated. Exhibit’s
samples were extracted in methanol. All samples were analyzed by
Gas Chromatography-Mass Spectrometry (GC-MS) in unknown
screening mode (Agilent 7890A) for unchanged SC compounds.
7. Clinical Presentation of Patients with Fatal Cardiac Complication
Both patients were males. aged were 50 and 52 years, correspondingly. Neither patient had previous cardiovascular disorders or a
major cardiovascular risk aside from smoking. Patients were not
known drug abusers according to medical history and family. Both
patients reported severe chest pain, which started approximately
30 to 60 minutes after smoking the SC ventricular fibrillation (VF)
was observed in both patients (Table 1).
Features

Case 1

Case 2

Age (years)

50

52

Cardiovascular Risk

cigarette smoking

cigarette smoking

Interval after consuming SC

60 minutes

30 minutes

SC mixture street name

"Mr. Nice Guy"

"Mr. Nice Guy"

Arrythmia

VF

VT / VF

Toxic screen urine immunoassay

Negative

Negative

AB FUBINACA and ADB FUNINACA, AMB -FUBINACA

7.2. Case 2

Lidocaine (urine)

A 52-year-old male patient was brought to the emergency room
unconscious, and not breathing. Past medical history included cigarette smoking, without other relevant medical history and family history of CVD. The patient's family reported that he smoked
"Mr. Nice guy" as a "joint" half-an-hour before his arrival. After
smoking the SCs he complained of severe chest pain, radiating to

GC-MS analysis
and 5f-ADB (smoked potpourri)

Abbreviations: Synthetic Cannabinoids (SC's), chromatography-mass spectrometry (GC-MS)

7.1 Case 1
A 50-year-old male with no significant underlying medical conditions and without risk factors for ischemic heart disease and family
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the left arm following which he collapsed. Emergent intubation
was performed upon his presentation at once with CPR. Cardiac
monitor demonstrated VT and VF. The CPR included unsynchronized bi-phasic 200 joule electric shocks, 3 doses of intravenous
(IV) 1 mg adrenaline, IV 300 mg amiodarone and IV magnesium
2 mg. After 20 minutes of CPR the patient had signs of Return of
Spontaneous Circulation (ROSC) and was hemodynamically stable, without need for vasopressors support. However, he was not
responding with dilated pupils and was admitted to the cardiac intensive care unit. Laboratory tests included 0.27 ng/ml troponin T
levels (0-0.03 ng/ml) and 2121 U/L creatine phosphokinase (39308 U/L), initial electrolyte levels were within normalthe normal
range. He underwent echocardiogram indicating diffuse motion
abnormality of the left ventricle reflecting the cardiac severe injury by ischemia. During his hospitalization he was diagnosed with
subarachnoid hemorrhage following the appearance of seizures.
Subsequently, he was treated with antiepileptics and did not have
any indication for neurosurgical intervention as the hemorrhage
was stable. . Four days after this reported ingestion of the SC. the
patient developed bradycardia and asystole, and later demised after
developing bradycardia and asystole. On the patient's arrival to ED
urine tests were sent for standard toxic screen immunoassay which
was negative. The patient’s family provided us with the herbal material he smoked which was analyzed using GC-MS. The analysis
identified ADB FUNINACA, AMB -FUBINACA and 5f-ADB in
the mixture (Figure 4,2,3).

Case Report

8. Discussion
While synthetic cannabinoids with an indazole core have appeared
in the drug market as early as 2013, substances such as FUB-AMB,
5F-ADB and ADB-FUBINACA have only been recently controlled
in schedule I of the Controlled substance act). AB-FUBINACA
was permanently placed in scheduled I in September 2016. Indazole-carboxamides, such as 5F-ADB and ADB-FUBINACA and
their derivatives were scheduled in the Israeli drug ordinance as
early as April 2014 [32].
In the cardiovascular system, cannabinoid receptors are located on
the myocardium, vascular endothelial and smooth muscle cells, as
well as circulating blood cells. CBR-1 are also present in the peripheral nervous system, including vagal afferent neurons [33] and
thus may affect cardiovascular responses on various levels. The activation of cardiovascular CBR-1 signaling may result in endothelial dysfunction, pro-inflammatory effects, increase oxidative stress,
and myocardial cell death [33].
The exact function of CBR-1 is unknown, but several studies have
shown the receptors relevance to cardiovascular function and
health. In one study CBR-1 blockade in mice reduced plaque development and cholesterol levels [34]. In healthy persons, CBR1
recept or lead to changes such as bradycardia, tachycardia, hypotension and arrhythmias on the usage of SC [35]. CBR-2 receptors
have apparently a cardioprotective role by limiting inflammation
and injury in many cardiovascular disease [35].
The two patients presented in these reports had clinical manifestations of AMI (suggested by acute tight chest pain radiating to
the left arm) and ventricular arrhythmia complicating AMI. The
clinical presentation taking place shortly after smoking SC supports the assumption of a relationship between SC consumption
and cardiac manifestations including fatal cardiac arrhythmia. The
association between the use of the cannabis plant, containing the
active cannabinoid THC and AMI was first described in 1979 [36].
Dozens of cases of AMI associated with marijuana usage have been
reported since. These reports usually involve marijuana smoking
by young patients with normal coronary arteries. It was suggested
that the risk for AMI increases 4.8 -fold one hour after consumption of marijuana and decreases to 1.7 times between 1 to 2 hours
after consumption [37].
The connection between AMI to SC is less established, some researchers postulated that similar high proportion of AMI with
marijuana is also demonstrated with SC consumption [35]. AMI
involvement with indazole compounds usage reports is lower than
other SC. Only a few cases of proven fatal cardiac toxicity involving
the use of newer indazole and indazole-based SC that have been
analytically confirmed have been previously reported. However,
these reports, along with the one presented here suggest that cardiac complications should become more common as these compounds of increased potency and popularity continue circulating
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in the drug market [35].

pean Drug Report 2018: Trends and Developments. Luxembourg:

In one of our patients, lidocaine was identified in the herbal mixture provided by the family of the deceased. We assumed that lidocaine had been mixed with the SC as it was neither used in resuscitation in the ER nor pre-hospitalization. Lidocaine is a well-known
adulterant of inhaled drugs such as cocaine [36, 37] due to its easy
absorption on mucus membranes and nasal mucosa and pain
numbing properties [38, 39]. Serum levels above 10 mcg/mL are
considered extremely toxic and are associated with convulsions, respiratory arrest, coma and cardiovascular collapse [40]. The primary cardiovascular side effects of lidocaine include reduced cardiac
contractility, vasodilatation, sinus rhythm slowing, QRS widening,
hypotension, shock, asystole, atrioventricular block and ventricular arrhythmias [41, 42]. Lidocaine has been detected in smoke
condensates after pyrolysis of freebase cocaine [43], though it is
questionable if at effective levels. Hence, it is unlikely that smoking lidocaine contributed to the descendant's death, as cardiotoxicity is considered an adverse effect of high serum concentrations
achieved through I.V or S.C administration of lidocaine [40],
which are doubtful to have been achieved by SC smoking

Publications Office of the European Union; 2018.

Our two cases demonstrate that fatal cardiovascular manifestations can be associated with a variety of indazole compounds that
may not be detected by standard urine toxic screen. Furthermore,
in nearly all the case reports and studies of fatal cardiovascular
manifestations following cannabinoid consumption, patients were
adolescences and young adults [21, 24, 27, 29]. Our cases present
two men at their fifties, with history of smoking, demonstrating
that SC’s severe cardiovascular intoxication should be in adults. A
high level of suspicion warrants further toxicological analysis, in
addition to the use of standard immunoassay kits for all common
substances. The combinations of indole and indazole based-compounds in one mixture, which resulted in the patient's death is also
exceptional, and might have contributed to increased cardiac toxicity.
9. Conclusions
Cases suggest that clinicians should consider the possibility of
synthetic cannabinoid toxicity in scenarios involving patients of
all ages, and of all health statuses presenting to the ED with AMI
or unexplained life-threatening arrhythmia, and despite negative
bedside immunoassay screening for recreational drug. Patients
should be aware that consumption of synthetic cannabinoids can
be fatal and be avoided.
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