JOURNAL OF COMMUNITY HOSPITAL INTERNAL MEDICINE PERSPECTIVES
2020, VOL. 10, NO. 4, 361-364
https://doi.org/10.1080/20009666.2020.1781349

Taylor & Francis
Taylor &Francis Group

CASE REPORT

3 OPEN ACCESS

Man vs. man-made marijuana: A case of drug-induced posterior reversible
encephalopathy syndrome (PRES) due to K2, a ynthetic cannabinoid (SCB)

Priyanka Parajuli
and Alan Deckard

, Manjari Rani Regmi

, Odalys Estefania Lara-Garcia, Ismael Abu Limon

Department of Internal Medicine, Southern Illinois University School of Medicine, Sprindfield, IL, USA

ABSTRACT

Synthetic Cannabinoids (SCB) are engineered chemical compounds that share a similar
chemical structure with the active ingredient of marijuana, delta-9-tetrahydrocanabinol.
Although the FDA has not approved the use of SCB without a prescription from a licensed
health-care provider, the cost effectiveness and availability of SCB has made it a popular
choice among recreational drug users. Manufacture of SCB as a street drug is not regulated.
These SCB are highly potent chemicals that cause various severe toxicities. In this case report,
we describe an adult who suffered from PRES after consuming K2, a synthetic cannabinoid.

1. Introduction

Synthetic cannabinoids (SCB) are man-made psyche-
delic chemicals that have a similar structure to the
active component of plant-based marijuana and act
on the same receptor in the brain cells, delta-9-tetra-
hydrocannabinol receptors [1]. SCB are also known
as ‘K2, “Spice,” ‘herbal incense,” ‘fake weed’, ‘mojo’,
‘cloud 9" and many others [1-3]. These compounds
are gaining popularity in the recent years and are
becoming a public health hazard, mostly due to
their unpredictable toxicity [4]. Consumers use it as
a popular alternative to other drugs because of its
cheaper price and lack of detection on most standard
drug screens. The most common reported toxicities
with SCB include agitation, anxiety, tachycardia,
hypertension, nausea, vomiting, seizures, tremors,
intense hallucinations, suicidal ideation, psychosis,
chest pain, and acute kidney injury [2,5]. Here, we
report a patient with no prior past medical history
who presented to us with new-onset seizure, hyper-
tensive crisis and posterior reversible encephalopathy
syndrome following abuse of synthetic cannabinoids.

2. Case presentation

A 54-year-old man presented to our institution with
two episodes of witnessed tonic-clonic seizure and
altered mental status for several hours. His prior
medical history was unremarkable. Upon admission,
his vital signs included a blood pressure of 200/
129 mmHg, heart rate of 100 beats per minute,
respiratory rate of 23 breaths per minute, and oxygen
saturation of 100% with 4 L oxygen via nasal
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cannula. Physical examination was notable for
altered mental status and severe agitation without
any focal neurologic deficits. The patient was intu-
bated for airway protection. He was treated with
intravenous lorazepam, levetiracetam and clevidi-
pine. A complete blood count, comprehensive meta-
bolic profile, serum lactate, blood culture, urinalysis
with urine culture, and urine toxicology revealed an
elevated white blood cell count of 26,000/mm® and
an elevated lactic acid at 8.1 mmol/L. Urine toxicol-
ogy was positive for cannabinoids and benzodiaze-
pines. The remainder of the laboratory studies were
normal. The patient was treated with broad-
spectrum antibiotics, antiviral agents and fluids.
Computed tomography (CT) of head was negative
for intracranial hemorrhage. Electroencephalography
(EEG) was negative for epileptic activity. Lumbar
puncture was remarkable for an increased WBC
count of 675/mm’ and protein of 152 mg/dL. An
extensive workup for bacterial, viral, and fungal
pathogens associated with central nervous system
infection was all negative. While intubated the
patient exhibited severe agitation and violent beha-
vior towards health-care providers. He required var-
ious interventions including repeated doses of
anxiolytics, antipsychotics, sedatives and physical
restraints. His severe agitation hindered his ability
to get an early brain MRI. Imaging with and without
gadolinium obtained 48 h after presentation revealed
features concerning for posterior reversible encepha-
lopathy syndrome (PRES) demonstrated in Figure 1.
On the fifth hospital day, he was extubated.
Following extubation, the patient remained
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Figure 1. MRI of the brain, Axial view, revealing Posterior reversible encephalopathy syndrome. (a) T2 FLAIR: hyperintensity in
the parietal lobes. (b) Diffusion-weighted sequence: diffusion restriction in the parietal lobes.

hemodynamically and neurologically stable and pro-
vided a clear social history. He attested to smoking
10-20 g of SCB every day for the past 11 years, and
occasional use of plant-grown cannabis. He con-
firmed the use of a ‘new batch of K2’ and almost
seven episodes of vomiting about an hour prior to
the onset of his seizures. Following extubation, the
patient expressed a desire to visit with the hospital
substance abuse rehabilitation team. However, upon
discharge he declined any treatment program for his
substance abuse, stating his desire to make changes
on his own. Following a week of hospitalization, the
patient was discharged to home on oral antihyper-
tensive medications, with a recommendation to fol-
low up closely as an outpatient. Unfortunately, the
patient never returned for a follow-up visit.

3. Discussion

Synthetic marijuana is a street drug sold under var-
ious names at various convenient stores, tobacco
stores and through the internet. SCB are mostly
smoked or inhaled while some use it as an additive
to herbal teas or food [6]. The major engineered
compound in SCB mimics the active constituent,
delta-9-tetrahydrocanabinol (THC), of marijuana
that binds to the G protein-coupled cannabinoid
receptors (CB), cannabinoid receptor 1 (CB1) and
cannabinoid receptor 2 (CB2) [2,7,8]. SCB can con-
tain multiple active ingredients and little is known
about the metabolism of those compounds [8,9].
Nonetheless, multiple studies have revealed more
toxicity associated with SCB compared to marijuana
due to the higher potency of the synthetic ingredients
[2,8,10,11]. This increased toxicity is mostly

explained by the full agonism of synthetic com-
pounds towards CB compared to the partial agonism
of THC to CB [10].

The Food and Drug Administration (FDA) has
thus far approved three different cannabis-related
drug products including dronabinol (oral and liquid
formulations), and nabilone [12]. Similarly, there is
only one cannabis-derived drug product approved by
the FDA, known as cannabidiol [12]. All of the four
aforementioned cannabis-like substances are available
only by prescription from a licensed health-care pro-
vider. Any other form of SCB, such as the one con-
sumed by our patient named K2 (unknown active
ingredient), is not approved by FDA for consump-
tion. The unregulated SCB are sold with a disclaimer
on the package, ‘not for human consumption.’
[10,13] The packages of SCB available in the market
have various quality and quantity of ingredients.
Type and concentration of SCB present between
batches of SCB as well as packets of same brand-
named SCB can also be variable [6,14].

Although CBs are found predominantly in central
nervous system (CB1 receptors) and peripherally in the
immune cells (CB2 receptors), both these receptors
have also been reported in various other tissues includ-
ing peripheral nervous system, cardiovascular system,
gastrointestinal tract, liver, adipose tissue, bone, and
reproductive system [15-17]. Many of the serious
adverse effects of SCB toxicity can, therefore, be
explained by the presence of CB receptors throughout
the body. Table 1 shows various adverse effects of SCB
toxicity affecting multiple organs.

SCB intoxication can present as a clinical conun-
drum. The constellation of clinical effects can range
from behavioral abnormalities to more serious conse-
quences including various organ system dysfunction as
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Table 1. Most frequently reported adverse effects of SCB in
the literature [2,4,7,8,10,11,18-35].

System Reported side effects of SCB

Neurological Generalized tonic-clonic seizures, ischemic
stroke, acute cerebral ischemia,
generalized seizure, status epilepticus,
drowsiness, confusion, dizziness, vertigo

Psychiatric Psychosis, paranoia, self-harm/suicidal

ideation, agitation, irritability,
hallucination, delusion, catatonia, self-
mutilation behaviors, depersonalization,
dissociation

Inhalation injury, pneumomediastinum,
pneumothorax

Myocardial infarction, emboli, tachycardia,
arrythmia, chest pain, hypotension,
hypertension, bradycardia

Nausea, hyperemesis, appetite changes

Coagulopathy, intracranial hemorrhage

Respiratory

Cardiovascular

Gastrointestinal
Hematology

Musculoskeletal Rhabdomyolysis

Renal Acute kidney injury, acute tubular necrosis,
acute interstitial nephritis, acute renal
failure

Others including
withdrawal
symptoms

Death, drug craving, elevated blood
pressure, nausea, tremor, diaphoresis,
nightmares

described in Table 1. There is no known antidote for
SCB intoxication, making supportive care the primary
treatment. Standard urine toxicology does not detect
SCB, therefore obtaining a detailed history about the
recreational use of these substances becomes
a paramount to solving the diagnostic dilemma of
SCB intoxication. In this case, we believe that the
chemicals present in the new packets of K2 caused
him to become hypertensive, and rapidly progressed
to PRES manifesting as altered mental status and sei-
zures. To our knowledge, this is the first case reporting
SCB induced posterior reversible encephalopathy syn-
drome (PRES). In our patient’s case, although com-
mon viral etiology as a cause of his clinical
manifestations was eliminated, the presence of uncom-
mon viruses was not tested and remains a limitation of
our study. Further, patient’s urine toxicology upon
admission revealed benzodiazepine, yet he refused
the use of any other substance except cannabis and
SCB. In this setting, the use of any other substance,
undisclosed by the patient, cannot be totally excluded.
Further, since SCB consumption is a growing public
health issue with little understanding of dose-related
toxicity future studies on dose-related severity of
adverse effects of SCBs are warranted to understand
the SCB toxicity better.

4. Conclusion

SCB intoxication can present as a clinical conun-
drum. One of the serious consequences of SCB intox-
ication can be PRES encephalopathy. A thorough
social history including specific drug histories is para-
mount to the diagnosis of patients with SCB intox-
ication. Supportive care remains the standard of care
for such patients.
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