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Abstract: Introduction: Designer Cannabinoids is a newly emerging drug of abuse that gained popularity among adolescent
and young adults in the past few years. These drugs are marketed as incense or potpourri under different brand names such as
spice. The potency of these drugs is variable and the range of adverse effects range from simple to severe and life threatening
adverse effects such as myocardial infarction (MI), Ischemic cerebrovasular accident (ICVA) and seizures. Case report: we
describe a 23 male patient who was admitted to the hospital several times suffering from severe side effects following spice
abuse. In his first admission, he provided spice sample that we later confirmed to have at least two different synthetic
cannabinoids. In his last admission for uncontrolled seizures he start feeling chest pain which was later diagnosed as acute MI.
This appears to be the first case report where a spice abuser develops ICVA, uncontrolled seizures and MI at the same time
with negative work up towards the etiology other than spice abuse. Discussion: the mechanism behind the possible
proconvulsant effect of synthetic marijuana is not known, but it may be due to either their effects at the cannabinoids receptor
or due to the absence of the anticonvulsant phytocannabinoids in spice products. Synthetic cannabinoids cause tachycardia and
vasospasm due to their high affinity to cannabinoid receptors and this may lead to acute MI however the deep inhalation
adopted by spice smokers increase carboxyhemoglobin concentrations and may also contribute to this atheromatous disease.
Conclusion: given the patient negative history for thromboembolization, vasculitis, and hypercoagulable state, and the multiple
admissions of this patient after smoking spice suggest an association. We hypothesize that synthetic marijuana or the herbs
mixed with it might cause the ICVA, MI and seizures in his last admission. Based on extensive review of the literature this
appears to be the first case report where a single spice abuser developed ICVA, uncontrolled seizures and MI with negative
workup towards the etiology other than spice abuse. Screening for synthetic marijuana should be warranted in all teenagers
with new onset seizure disorder. Furthermore, the possibility of MI and ICVA should be part of teenager's counseling sessions
as by now it is increasingly reported in literature.
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1. Introduction
Many ancient cultures throughout the world had used
cannabis-derived products e.g. Chinese, Indian, and Tibetan
[1]. The seeds and fruits of Cannabis sativa were used to treat
gastrointestinal disturbances, seizures, pain of childbirth,
snake bites and many more [2]. The psychoactive properties
of cannabis were also realized long ago and therefore it was

used in religious ceremonies, such as these conducted by
Tantric, Buddhists, Hindus, and ancient Shamans [2]. In
addition to medicinal and religious uses, cannabis has been
widely employed as a recreational drug for centuries [1].
Several clinically available products of either ∆9 –
tetrahydrocannabinol (∆9 – THC), the principle psychoactive
component of marijuana, or structurally related derivatives
are available for safe and efficacious treatment for several
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diseases when administered appropriately and under proper
medical supervision [3]. Unfortunately ∆9 – THC based drugs
produce both therapeutic and undesirable psychotropic
actions by activating cannabinoid receptors (CB1Rs) in the
Central Nervous System (CNS).
A number of classical cannabinoids, ∆9 – THC analogs,
have been synthesized since 1960’s [4]. “Spice” is a rapidly
emerging drug of abuse that gained popularity among
adolescence and young adults since first introduced to the
market in 2004. Spice is an umbrella term for a variety of
synthetic marijuana products [5]. Although spice products are
structurally distinct from ∆9 – THC, they contain
aminoalkylindole a non classical cannabinoids that also bind
and activate CB1Rs, in fact many of cannabnoids found in
samples of spice products have an affinity for CB1Rs that is
4-5 times greater than ∆9 – THC and have demonstrated
greater potency compared with ∆9 – THC [5]. Although spice
was declared as “incense blend which releases a rich aroma
and not for human consumption”, when smoked as “bio-
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drug”, has been reported by some users to have effects
similar to those of cannabis [6]. Spice and other herbal
products are often referred to as “legal highs” or “legal
marijuana”, in reference to their legal status and purported
natural herbal make-up [5]. Their is lack of clinical
information related to the pharmacology of the compounds
within spice in man and this lack of information presents
great concern to clinicians and public health officials. In
addition to the active ingredients, the plant material used for
manufacturing spice as well as varying product mixtures may
lead to unexpected toxic outcome [7]. Adverse clinical effects
reported with use of spice products are; anxiety, confusion,
paranoia,
tachycardia,
hypertension,
hypokalemia,
hyperglycemia, nausea, vomiting, conjunctivitis, mydriasis,
fever, and irritation [5]. More serious side effects such as
seizure and to a lesser degree ICVA[8] , rare cases of MI and
transient ischemic attacks have been reported in previously
healthy young men in their twenties who used spice
[ 7,9,10,11-18] Table 1.

Table 1. Cases of MI, ICVA and seizures reported in literatures in previously healthy young people who used synthetic marijuana.
Case

Age

Gender

Race

Substance

MI

ICVA

Seizure

Published

A.26 y/o

Male

Unknown

JWH-018

B.19 y/o

Female

Unknown

+ natural marijuana

No

Yes

No

Dec/13

A.22 y/o

Female

Unknown

THC + benzodiazepines

B.26 y/o

Female

Unknown

+ salicylates

No

Yes

No

Dec/13

A.19 y/o

Female

Unknown

A.Bayou Blaster

B.19 y/o

Male

unknown

B. K2 + natural marijuana

No

No

Yes

Feb/13

48 y/o

Male

unknown

JWH-018 + K2

No

No

Yes

Sep/12

K9 (JWH-018
JWH-073)+ Alcohol
JWH-018, JWH-081, JWH-250,
AM-2201

Chest pain with
–ve troponin

No

No

Sep/12

No

No

Yes

Mar/12

Freeman MJ, et al.

Bernson-Leung ME,
et al.

Harris CR, et al.
Tofighi B, et al.
Young AC, et al.

17 y/o

Male

Unknown

Schneir AB, et al.

19 y/o

Male

unknown

A.16 y/o

Male

Unknown

K2 (δ-9-THC)

Yes

No

No

B.16 y/o

Male

Unknown

K2

Yes

No

No

C.16 y/o

Male

unknown

THC

Yes

No

No

A.24 y/o
B.36 y/o

Male
Female

Unknown
Unknown

A. Funky monkey spice
B. Black mamba spice

No

No

Yes

Mir A, et al.

De Havenon, et al.

Based on extensive review of the literature we here present
a case that appears to be the first case report where a single
spice abuser develops ICVA, uncontrolled seizures and acute
MI with negative workup towards the etiology other than
spice abuse.

2. Case Description
A 23 years old African American male, who initially
presented to the hospital two years ago with sudden
expressive aphasia and generalized headache. His symptoms
started 2 hours after he inhaled spice for the first time. CT
scan of the head showed hypoattenuation of the left
frontoparietal region (Figure 1). MRI confirmed the presence
of middle cerebral artery infarct and the diagnosis of left

Dec/11

Oct/11

parietal lobe ischemic stroke was established. Upon further
questioning, he reported smoking spice and denied other
recreational drug use, the spice package that has been
provided by this patient indicates that it contains “A mixture
of dried flower petals with spice, it may contain wild lettuce,
red clover, basil, spearmint, peppermint, chamomile flowers,
hops, strawberry leaves and patchouli leaves, and it does not
contain JWH 18, JWH200, JWH73, JWH250, JWH 19, JWH
398, HU 210, HU211, CP47/497,”C8” 47/497 and that it was
“not for human consumption” (Figure 1). Toxicology
analysis was done and it showed the presence of JWH210
and AM2233 both of these are Synthetic marijuana.
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admissions.
Last time he was admitted to the hospital for seizures,
while admitted he developed pressure like chest pain
subsequently he was found to have elevated Troponin I with
EKG changes. A diagnosis of Acute MI was made. Given the
patient’s age and the absence of risk factors a thorough work
up was conducted including a comprehensive drug screen
that tests for more than 30 compounds and their metabolites,
the urine test was only positive for spice.

3. Discussion

Figure 1. CT head taken to the patient in his first admission showing left
parietal lobe ischemic stroke

Figure 2. back of the packet of the synthetic marijuana provided by the
patient in his first admission.

The patient was started on Aspirin and Statins and
discharged to follow up with speech therapist and was
counseled extensively against the use of spice but he did not
comply.
After this incident and in the span of two years he was
admitted to the hospital three times with uncontrolled
seizures. He had no past history of convulsions nor was he on
any medication. There was a chronological correlation
between his seizures and spice abuse in all of these

The use of spice is widespread among teenagers and young
adults in the US. In 2012, a report estimated that 11% of high
school seniors have experienced this substance in the past
year [19]. The currently used rapid urine immunoassay does
not detect spice and abusers can pass undetected on regular
basis, this may be a large part of the products appeal.
Little data are available about the pharmacokinetics and
pharmacodynamics of the synthetic cannabinoids, they have
primarily studied in vitro and their clinical effects in humans
are limited [20]. The cardiac risks such as MI may be
attributed to the relatively large amount of carbon monoxide
absorbed when smoking spice. The deep inhalation and the
long inspiratory times adopted by spice smokers may
increase carboxyhemoglobin concentrations that may cause
this atheromatous disease [21], or may be that the toxicity of
the synthetic cannabinoids, the plant matter, or the unknown
adulterants used in the production of spice causes side effects
which are not typically encountered following marijuana use
[22].
Another possible cause of cardiac risks is that some of the
synthetic cannabinoids may cause tachycardia and vasospasm
due to their nearly 4 fold increased affinity to CB1R and 10
fold increased affinity to CB2R (cannabinoid receptor 2)
present mainly on immune system [6,23].
The mechanism linking synthetic cannabinoids to seizures
is currently unclear. It may be due to the synthetic
cannabinoids themselves or due to another substance present
within the synthetic cannabinoid product. Marijuana and its
active ingredients possess anticonvulsant effects in animal
model and humans and it has been used as treatment for
epilepsy before the development of anti-epilepsy drugs [24,
25]. When spice is extensively tested, spice products have
been found to have multiple synthetic cannabinoids, but not
co-existant phytocannabinoids (∆9 – THC, cannabinol,
cannabidiol and ∆9 – tetrahydrocannabivarin ), cannabidiol
and its derivatives have been shown to be consistently
anticonvulsant in animal models [26-28], and in limited
human trials [29,30]. ∆9 – tetrahydrocannabivarin was also
recently demonstrated to exert anticonvulsant properties [31].
The absence of phytocannabinoids in synthetic cannabinoid
products may result in an increased risk of seizures in users
[32]. Although we did not specifically exclude the presence
of the anticonvulsant phytocannabinoids in the product used
by our patient, however the confirmed absence of ∆9 – THC
would make their presence seem extremely unlikely.
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It has also been found that cannabinoids decrease both
glutamate and γ-aminobutyric acid (GABA) synaptic
transmission in the brain [33]. Decreasing the excitatory
neurotransmitter glutamate decreases seizure susceptibility,
while decreasing the inhibitory neurotransmitter GABA
increases seizure susceptibility. When wild-type mice
administered a synthetic cannabinoids, GABA synaptic
transmission decreased, while CB1R knochout mice showed
no decrease in GABA synaptic transmission. Besides, there
was a decrease in glutamate synaptic transmission in both the
wild-type and the knockout mice. This suggests that a novel
cannabinoids-sensitive receptor is responsible for the
inhibition of glutaminiergic neurotransmission [22]. The
synthetic cannabinoids are full agonists of the CB1R and
their full agonism of the GABA CB1R may lead to a more
potent epileptogenic decrease in GABA synaptic
transmission without the concurrent effects of the novel
cannabinoid-sensitive glutamate receptors [34, 35].
The diagnosis of spice encephalopathy with ICVA or
seizure can be challenging because it may mimic some
aspects of serotonin syndrome and neuroleptic malignant
syndrome and does not have a simple laboratory test to make
the diagnosis compared to other drug screens. Therefore, this
disorder requires a high index of suspicion in making the
clinical diagnosis and spice use should be considered in
patients who mimic the triad of serotonin-like syndrome, like
autonomic (tachycardia, hypertension), neuromuscular
(asterixis or myoclonus), and CNS (seizures, encephalopathy)
findings. In a previous report of two siblings who developed
ischemic stroke after smoking spice, authors suggested that
the ischemic stroke is of cardioembolic etiology, because
smoking spice has been associated in the medical literature
with MI [36].
Chemical analysis of the spice sample provided by our
patient in his first admission indicates the presence of two
synthetic cannabinoids; JWH 210 and AM2233. JWH 210 is
a potent cannabimimetic alkylindole that has been identified
in extracts from herbal blends. JWH 210 N-(5-hydroxypentyl)
metabolite is an expected metabolite of JWH 210, and is
detectable in the serum and urine. Comparison of the
synthetic cannabinoids confirmed in biological samples from
seizure patients (with no prior history of seizures) with the
presence of synthetic cannabinoids in the product, suggest
that JWH-210 and other synthetic marijuana like JWH-018,
JWH-122, AM-2201 may have an involvement in lowering
seizure thresholds [37].
Adverse cardiovascular effects associated with JWH-210
use are largely limited to changes in resting heart rate and
changes in blood pressure [38], the lowest serum
concentration to induce changes to the blood pressure was
0.2 ng/mL of JWH-210, and the highest serum concentration
was 190 ng/mL of JWH-210.
AM-2233
(1-[(N-methylpiperidin-2-yl)
methyl]-3-2iodobenzoyl) indole) is a drug that acts as a highly potent full
agonist to CB1R. AM-2233 was developed for use as a
selective radioligand for mapping the distribution of the
CB1R in the brain; recently, however, AM2233 has received
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attention as a cannabimimetic acquired for recreational use as
a “legal high” replacement for restricted substances [39]. The
European Monitoring Center for Drugs and Drug Addiction
(EMCDDA) in their Early Warning System Report 2011
reported seizure in Finland after AM-2233 abuse [40].
The patient presented in this paper has been admitted to
the hospital several times after having serious side effects due
to spice abuse during the period of two years, whether the
development of more severe side effects is related to chronic
use or due to different substances that are present in different
batches of spice needs further investigation.

4. Conclusion
Given
the
patient
negative
history
for
thromboembolization, vasculitis, and hypercoagulable state,
the multiple admissions of this patient after smoking spice,
and the positive drug screen test for spice, we hypothesize
that synthetic marijuana or the herbs mixed with it might
cause the ICVA, MI and seizures in his last admission.
In general there is lack of information about problems
related to chronic spice use and this paper gives an insight
that devastating and more severe side effects may take place
after chronic use, or may be the severe side effects that this
patient encounter in the last admission related to higher dose
of the toxic substance or different substance within the spice
batch that he used.

5. Limitations
Laboratory analysis for synthetic cannabnoids and
interpretation of results is complicated, most laboratories
cannot test for these agents because the development of
standards is slow, and of the laboratories that offer testing,
they assess for less than 20 of the available synthetic
cannabnoids [41,42]. Another limitation in our case report;
we were unable to obtain spice sample from patient in every
admission, this makes it difficult to know the active
ingredients in spice sample that led to the signs and
symptoms the patient present with in each admission.

Recommendation
This paper aims toward raising awareness of the medical
society about the danger and the life threatening
consequences after synthetic marijuana abuse. Besides
youngsters needs to be informed about the real dangers of
spice use, and awareness campaigns should be started in high
schools and colleges. Finally the legislative authorities
should be urged to legally ban those compounds all together
(not one by one!)
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