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Letter to the Editor
“K2/Spice”: Have You Updated  
Your Differentials? A Case Report

To the Editor: Recreational drug users have recently 
begun using herbal marijuana alternatives (HMAs). Two such 
compounds that have gained popularity in the United States are 
“Spice” and “K2.” We present the case of a man who experienced 
symptoms of panic, agitation, paranoia, and delirium after using 
K2.

Case report.  Mr A, a 29-year-old  white, mildly obese veteran, 
had a history of alcohol dependence and current marijuana 
dependence in early partial remission and was on treatment with 
sertraline 100 mg daily for DSM-IV major depressive disorder, 
recurrent without psychotic features. He came to the emergency 
department after he had a panic attack followed by an episode of 
agitation. He reported that his panic attack lasted about 15 minutes. 
During the attack, he had feelings of choking, palpitations, a 
“feeling as if he was going to die,” dizziness, shortness of breath, 
and abdominal pain. His panic attack had abated when he came 
to the emergency department. Mr A was aggressive and hostile in 
the emergency department and seemed paranoid. He seemed to 
be responding to external stimuli when brought in.

The patient was given a 2-mg intramuscular injection of 
lorazepam while in the emergency department, after which he 
was less agitated. Upon arousal, Mr A still seemed paranoid. On 
physical examination, he had conjunctival injection in both eyes. 
His pulse rate was 110 bpm. Lungs were clear to auscultation, 
and no rhonchi or wheezing was detected. Heart sounds S1 and 
S2 were heard and evidenced no abnormalities, and no murmurs 
were noted. On chest x-ray, no infiltrates were observed. A head 
computed tomography scan showed no acute hemorrhages. 
Most laboratory results were within normal limits, except  blood 
hemoglobin level was 12.1 g/dL and serum sodium level was 131 
mmol/L. Urine drug screen was negative, blood alcohol level was 
less than 0.03%, and white blood cell count was 10.2 × 109/L. His 
complete blood count, basic metabolic panel, and liver function 
were completely within normal limits, and his urinalysis revealed 
no abnormalities. Salicylate and acetaminophen levels were 
within the therapeutic range. Blood cultures and urine cultures 
were negative.

All organic and other causes of delirium were ruled out. He 
was admitted to the psychiatric unit. He was given lorazepam 2 
mg orally every 8 hours as needed for his anxiety. During the next 
2 days, the patient’s mental status improved. Mr A admitted to 
using K2, the synthetic marijuana. He reported using marijuana 
in the past but that he had not used it in the previous 2 months. 
He reported substituting K2 for the marijuana, as he was trying 
to wean himself from his addiction.

Marijuana has been used medicinally for a long time in many 
countries around the world. Tetrahydrocannabinol (THC) and 
structurally related compounds are present in marijuana, and they 
are responsible for the psychoactive properties of marijuana.1,2 
Marijuana and its derivatives act on cannabinoid receptor type 
1 (CB1R) and type 2 (CB2R). The CB1R receptors are located 
in the central nervous system (CNS) and in the peripheral 
nervous system. In the CNS, they are predominantly located 
in the hippocampus, basal ganglia, and cerebellum.3 Agonists 
at these receptors, including THC, produce the psychoactive 
properties seen in marijuana use. Very few CB1Rs are present 
in the brainstem, and hence toxicity is rare with the agonists at 
these receptors except at very high doses.4 CB2Rs are located 
on the periphery, outside the CNS. CB2Rs are involved with 
immune function and in a healthy human being are virtually 
absent in the CNS.5 Tetrahydrocannabinol also acts on the CB2Rs. 
CB2Rs are not known to cause any psychoactive effects as seen 

with CB1R agonism. These receptors are mostly involved in 
immunosuppressive effects.6

Many pharmaceutical companies have prepared synthetic 
THC compounds called cyclohexylphenols (or CP compounds).7 
J. W. Huffman, a scientist, also invented other compounds 
initialed after his name as JWH compounds. JWH compounds 
would also bind to the CB1Rs and the CB2Rs with varying 
affinities. It was postulated that JWH-018 and JWH-073 bind to 
both the CB1Rs and the CB2Rs with varying affinities whereas 
JWH-015 binds only to the CB2Rs.8,9 The JWH compounds and 
the CP compounds have higher potency at the CB1Rs.

Recreational drug users have recognized and misused 
cannabinoids that have effect through the CB1Rs, selecting 
the ones that are not regulated through the existing statutes 
and that are not detectable by the regular urine drug screens,10 
including K2/Spice. These substances are sold as “herbal incense” 
or “potpourri” and labeled “not for consumption.”11 These have 
been adulterated with synthetic cannabinoid receptor agonists.12 
Some of the synthetic agonists seen are JWH-018, JWH-073, and 
CP-47,497, all of which act on the CBR1s. JWH-015, which acts 
on the CBR2s and lacks psychoactive properties, never appears 
in these adulterations, which specifies that these products are 
adulterated to be sold for their psychoactive properties.7

Since 2011, the US Drug Enforcement Administration 
(DEA) gave Schedule I status to JWH-018, JWH-073, JWH-
200, CP-47,497, and CP-47,497C8 homolog.13 Psychotropic 
manifestations that have been reported in the literature include 
anxiety, avoidance of eye contact, paranoid delusions, and 
agitation.12,15 Physical manifestations that can be seen with 
the HMAs are tachycardia, diaphoresis, conjunctival injection, 
xerostomia, and mild hypokalemia.12 There have been reports of 
myocardial infarction as well.15 Synthetic marijuana cannot be 
detected by the regular immunoassay tests targeted toward THC. 
They can be detected by gas chromatography mass spectrometry 
(GC-MS).16 Hence, the evaluating clinicians should consider 
HMAs in differential diagnosis for new-onset psychosis and ask 
about them during evaluation since they are undetectable on 
standard urine assays.

There is no specific antidote recognized for treatment 
after HMA use. Any patient with physical and psychological 
manifestations should be provided medical care. Poison control 
should be called when HMA use is suspected. It is recommended 
that supportive care along with benzodiazepine treatment should 
be provided for agitation and anxiety.11
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