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Adverse Reactions to Cannabis 
and Cannabinoids

Introduction 
Marijuana, or cannabis, has been used in the United States since the 1800s. 

Today, it is the most widely used illicit substance in the United States. Many 
people see the use of cannabis as a good experience, as it enhances the sense of 
physical and mental well-being (the “high”). Cannabis consumption improves 
taste responsiveness and enhances the sensory appeal of food.1 However, in 
some people, it can cause dysphoria, anxiety, and paranoia. Cannabis also 
impairs the ability to learn and memorize and impairs motor skills and cogni-
tive performance.2

Cannabis components, such as cannabidiol (CBD), also are used for medici-
nal purposes. Nausea and vomiting with chemotherapy was one of the first 
indications.3 Other conditions thought to benefit from these agents include 
glaucoma, anorexia with weight loss in AIDS,4 chronic pain,5 inflammation,6 
multiple sclerosis,7 and epilepsy in children.8

Reports of recreational synthetic cannabinoid (SC) use started appearing 
in the medical literature in the 2000s. Since then, SCs have flooded markets 
around the world. This has resulted in more calls to U.S. poison centers and 
more visits to emergency departments (EDs), particularly in the younger 
population.9 

Changes in the formulation and concentrations of Δ-9-tetrahydrocannabinol 
(THC) in marijuana products also have resulted in more frequent adverse 
effects of cannabis. SCs have broadened the profile of negative effects seen with 
the use of cannabis and cannabinoids. 

Historically, cannabis has been smoked, as a joint or a blunt (when mixed 
with tobacco), or used with a bong (a water filter). However, other forms of use 
include drinking teas, consuming edibles, vaping (inhaling the vapors of heated 
e-liquids, like using an e-cigarette), dabbing (inhaling vapors from heating 
highly concentrated forms of cannabis or hashish, such as “honey,” “budder,” or 
“shatter”), and rosin (use of the concentrated resin).9,10 

Epidemiology 
Demographic studies show increased cannabis use in the United States, 

along with increased potency of the products. Cannabis potency, defined by 
the THC content, has more than doubled in the last two decades, from 3.4% 
in cannabis tested in 1993 to 8.8% in 2008.11 Correspondingly, the concen-
tration of CBD has decreased, from 0.5% in 1995 to 0.2% in 2014.12 This is 
meaningful, as adverse effects from cannabis are related to THC content. The 
lower concentration of CBD is important as well, because CBD helps prevent 
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EXECUTIVE SUMMARY
 z Adverse effects of cannabis correlate with increasing tetrahy-

drocannabinol (THC) concentration.

 z Drugs derived from cannabis or synthetic cannabinoids are 
approved by the FDA to treat three conditions: chemotherapy-
related nausea and vomiting; anorexia and weight loss in AIDS; 
and seizures due to Lennox-Gastaut or Dravet syndrome.

 z Consider cannabis hyperemesis syndrome in patients with 
recurrent attacks of abdominal pain with severe nausea and 
vomiting.

 z Synthetic cannabinoids possess greater affinity than THC at 
the cannabinoid receptors, producing more intense effects.

 z The adverse effects of the synthetic cannabinoids vary accord-
ing to their ability to interact with other neuroreceptors.

 z Common features of a severe reaction to most synthetic can-
nabinoids include tachycardia, hyperthermia, agitation, and 
delirium.

or ameliorate some of the adverse 
effects of THC, including the risk of 
addiction.6,13,14 

Since 2012, eight states have passed 
recreational marijuana laws (RMLs). 
These RMLs allow individuals to sell, 
possess, and use cannabis without a 
medical reason or authorization.10 

In addition, the use of SCs has 
increased since their first appearance.15 
Since SCs are not detected on routine 
drug screens, many users gravitate to 
these products to avoid detection.16 

Pharmacology
The human cannabinoid system 

consists of specific receptors and their 
endogenous ligands.2 They are all 
G-protein-coupled receptors and inhibit 
the production of cAMP in the cell.17 

There are two cannabinoid recep-
tors: CB1 (cloned in 1990) and CB2 
(cloned in 1993). CB1 is found mostly 
in the brain, spinal cord, and the 
peripheral nervous system. To some 
extent, CB1 receptors also are found 
in the spleen, leukocytes, heart, and 
parts of the reproductive, gastrointes-
tinal, and urinary tracts. These recep-
tors are involved mainly in motor 
control, memory processing, and pain 
modulation via modulation of GABA 
and glutamate.2,18 CB2 receptors are 
found mainly in leukocytes, the spleen, 
and tonsils. They are involved in the 
modulation of cytokine and chemokine 
production.2,18 

Endocannabinoids

The endogenous ligands at the CB 
receptors are called endocannabinoids, 
five of which are well understood. (See 
Table 1.) They all serve as neurotrans-
mitters and neuromodulators of the 
nervous and immune systems. 

Phytocannabinoids 
About 65 cannabinoids have been 

identified in the cannabis plant. These 
are all partial agonists at the CB recep-
tors. The primary psychoactive compo-
nent in cannabis is THC, which was 
identified in 1964.19 The manufactured 
form of THC, dronabinol, is available 
for medicinal uses in the United States 
and Canada under the trade names 
Marinol™ and Syndros™ (liquid). 
Other phytocannabinoids include can-
nabigerol (CBG), cannabinol (CBN), 
and cannabidiol (CBD). (See Table 2.) 
Cannabidiol, in particular, has no psy-
choactive activity.

Synthetic Cannabinoids

Many of the SCs being used today 
were developed at Clemson University 
in the 1990s by scientists investigating 
potential medicinal uses of cannabi-
noids. There are several “series” of these 
agents: the JWH, HU, CP, and AM, 
among others. (See Table 3.) They are 
all full agonists at both the CB1 and 
CB2 receptors.20 They also have greater 
receptor affinity than THC, and some 
have receptor affinity as much as 100 
times greater.21,22 SCs also have a longer 
half-life than THC.23 All of these fac-
tors lead to higher frequency of adverse 
effects. The SCs are metabolized by the 
liver via poorly understood p450 path-
ways, resulting in active metabolites. 
Therefore, drug-drug interactions can be 
expected.24 

These synthetics began appearing in 
the medical literature as drugs of abuse 
in 2008, starting in Europe. Since then, 
more than 500 have been identified in 
the market, with steep increases seen 
in the past few years.25 They are mar-
keted under the names “spice,” “incense, 
“potpourri,” “fake weed,” or “K2.” Most 

consist of vegetable material sprayed 
with the liquid synthetic. They also are 
sold as tablets, capsules, or powder.26 
Recently, they have been found as liq-
uids that can be used in e-cigarettes 
(vaping).27 Most are manufactured by 
chemical companies based in Asia and 
are relatively inexpensive.25,28 

DEA and Drug Scheduling
In 1970, the Drug Enforcement 

Administration (DEA) classified can-
nabis as a Schedule I drug, which is 
a drug that has no medical uses and 
high abuse potential. Rules in the 
United States have been changing 
since 1996, with states developing both 
recreational and medicinal marijuana 
laws (RMLs and MMLs, respectively). 
Because of the 1970 DEA classifica-
tion, users in states with MMLs and 
RMLs still could be prosecuted under 
federal law. As a result of this dis-
crepancy, in 2009, and subsequently 
in 2011 and 2013, the U.S. Attorney 
General issued memoranda that clari-
fied the federal government’s position 
on states’ MMLs.29 

MMLs all permit the possession 
and use of cannabis for the treatment 
of medical conditions after the user 
has obtained medical authorization. 
However, they vary in which medical 
conditions are allowed, how the can-
nabis is dispensed, and what amounts 
are permitted per patient.10,30 California 
was the first state to have MMLs, and 
since then, 29 states, the District of 
Columbia, and two U.S. territories have 
followed suit.10 In Canada, marijuana 
has been legal since 2001.31 

Medical Uses 
Several pharmaceuticals that are 

either marijuana derivatives or SCs 
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now are available. Three conditions 
have been listed as FDA-approved 
indications for marijuana-derived 
drugs: nausea/vomiting related to 
cancer treated with chemotherapy; 
anorexia associated with weight 
loss in AIDS; and seizures due to 
Lennox-Gastaut syndrome or Dravet 
syndrome.32-34 Although some report 
benefits for other conditions, such as 
glaucoma, pain, and multiple sclerosis, 
no cannabinoids are FDA-approved 
for these indications in the United 
States.

Nausea and Vomiting With 
Chemotherapy

In 1985, both dronabinol 
(Marinol™) and nabilone (Cesamet™) 
received FDA approval for nausea/
vomiting related to cancer treated with 
chemotherapy. In 2017, dronabinol 
also was approved in a liquid form, 
known by the trade name Syndros™. 
In a 2008 meta-analysis, dronabinol 
showed better control of nausea and 
vomiting than conventional antiemet-
ics.35 In another study from 2015, 
researchers noted that both dronabinol 
and nabilone demonstrated statistically 
significant improvement in nausea and 
vomiting compared to placebo, but did 
not achieve significance compared to 
other agents.36

Anorexia and Weight Loss With 
AIDS

The FDA approved dronabinol for 
the additional indication of “treatment 
for anorexia associated with weight 
loss in AIDS” in 1991. A systematic 

review and meta-analysis found some 
evidence that dronabinol is associated 
with increased weight gain and possibly 
increased appetite, body fat, and func-
tional status. The authors of this analysis 
commented that the reviewed studies 
were at high risk for bias.36 

Seizures

In June 2018, the FDA approved the 
drug Epidiolex™, which is isolated can-
nabidiol, for the treatment of seizures 
due to Lennox-Gastaut syndrome or 
Dravet syndrome.32 Seizures with these 
syndromes are difficult to control. It 
is unclear precisely how cannabidiol 
controls seizures in these two condi-
tions. Studies have shown a statistically 
significant decrease in convulsive seizure 
frequency with treatment of either con-
dition with CBD.37-39

Non-FDA Approved Uses

Nabiximols (Sativex™) is a combina-
tion CBD/THC product available in 
Canada and many other countries. It is 
approved by agencies outside the United 
States for treatment of spasticity related 
to multiple sclerosis and neuropathic 
pain related to cancer. This product has 
not received FDA approval for use in 
the United States.

Dose Adjustment

Patients taking dronabinol and 
nabilone can experience a sense of 
disorientation or euphoria similar 
to the high described with smok-
ing marijuana. It is recommended to 
decrease the dose if these effects are 
experienced.33,40 

Adverse Reactions  
to Cannabis

Although in general marijuana is 
safer than other recreationally used 
Schedule I agents, there are some 
immediate and long-term undesirable 
effects. Problems include issues after 
prenatal and early childhood exposures, 
a decline in educational and occu-
pational performance in the younger 
population, motor vehicle collisions 
(MVCs) from driving while impaired, 
cannabis use disorders (CUD), can-
nabis withdrawal, and psychiatric 
comorbidities.10,41 Of note, there are 
no documented deaths from cannabis 
overdose. 

Impairment

Cannabis is the most commonly 
detected illicit drug in persons involved 
in MVCs.42 THC impairs the cognitive 
and motor functions needed for safe 
driving.43 A contributing factor may 
be the association between THC use 
and failure to use seat belts.44 Unlike 
with ethanol consumption, there are no 
tests or devices that can be used in the 
field to measure serum concentration of 
THC.10 For now, behavioral testing has 
been used to detect impairment.45 To 
date, two states with RMLs have set the 
legal THC blood limit for driving under 
the influence (DUI) at 5 ng/mL, as lev-
els above 10 ng/mL have been shown to 
impair motor function.46 

Cannabis Use Disorders  
and Withdrawal

The etiology of CUD is complex, 
and not all cannabis users will develop 
CUD. Like many disorders associ-
ated with substance use, CUD involves 
genetic and societal/environmental 
factors.47,48 In general, the incidence of 
CUD will increase proportionally to the 
incidence of heavy and frequent users of 
THC.10 (See Table 4.)

Approximately 19.5% of lifetime 
THC users meet DSM-V criteria 
for CUD.49 About a quarter of those 
with CUD will have the severe form 
(six or more symptoms), and about 
half of those are not functioning in 
any major social roles, such as work.49 
Therefore, CUD is neither rare nor 
inconsequential.10 

Table 1. Endocannabinoids

Family/Series Other Names and 
Characteristics

N-Arachidonyl-ethanolamide (anandamide) 
2-arachidonylglycerol (2-AG) 
2-arachydonyl-glyceryl ether (noladin ether) 
O-arachidonyl-ethanolamine (virodhamine) 
N-arachidonyl-dopamine (NADA)

All serve as neurotransmitters and 
neuromodulators

Source: Data partially from: U.S. Department of Justice, Drug Enforcement Administration, National 
Forensic Laboratory Information System. Special Report: Synthetic Cannabinoids and Synthetic 
Cathinones Reported in NFLIS, 2013-2015. Available at: https://www.nflis.deadiversion.usdoj.gov/
DesktopModules/ReportDownloads/Reports/NFLIS-SR-SynthCannabinoidCathinone.pdf. Accessed 
Sept. 25, 2018.
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Cannabis withdrawal causes anxiety, 
myalgias, chills, and anorexia. It is most 
intense the first week and can persist 
for up to a month.50,51 It can be severe 
enough to cause significant impair-
ment.52 Up to one-third of regular 
cannabis users report withdrawal, and 
the number can be as high as 95% 
in heavy users.53-55 Like CUD, with-
drawal has both genetic and societal/
environmental etiologies, so not every 
patient with CUD will develop with-
drawal.56 Cannabis withdrawal rarely 
presents to the ED. The treatment is 
mainly supportive.57 

Hyperemesis

Cannabis hyperemesis syndrome 
produces severe nausea, vomiting, and 
diffuse abdominal pain. Patients are 
typically healthy young males with 
chronic cannabis use. A unique observa-
tion about this syndrome is that patients 
find that hot showers help reduce symp-
toms, so those afflicted may compul-
sively shower. The symptoms usually last 
24-48 hours, but have been described to 
last as long as 10 days. The symptoms 
can be refractory to the usual anti-
emetics and analgesics.58 Although the 
pathophysiology is not well understood, 
the current thinking is that it is because 
of dysregulation of the endogenous can-
nabinoid system by desensitization or 
downregulation of its receptors.59 

Patients with cannabis hyperemesis 
frequently visit the ED and undergo 
extensive workups and procedures, which 
often are negative or show only signs of 
dehydration.60 In the ED, it is important 
to try to identify the syndrome.

The San Diego Emergency Medicine 
Oversight Commission identified a 
series of evidence-based ED interven-
tions. Fluids and electrolyte replacement 
are to be used as indicated for dehy-
dration and electrolyte derangements. 
Capsaicin cream (0.075%) should 
be a first-line agent.61-63 The effect of 
capsaicin is mediated by activation 
of the TRPV1 receptor, a capsaicin 
receptor that also interacts with the 
endogenous cannabinoid system. The 
cream is applied three times per day to 
the abdomen or the back of the arms. 
Gloves should be worn when apply-
ing the cream, and the hands should be 
washed thoroughly after application. 

Prioritize capsaicin application to areas 
of the body where hot showers produce 
symptom relief if the patient can iden-
tify those areas. Capsaicin should not be 
applied over areas of sensitive or broken 
skin, and the area should not be covered 
with occlusive dressings.62 

Haloperidol (5 mg intravenous [IV]/
intramuscular [IM]) and olanzapine 
(5 mg IV/IM/orally disintegrating 
tablet [ODT]) are the best antiemet-
ics.62 Ondansetron, metoclopramide, 
diphenhydramine, and promethazine also 
have been used, with mixed results.62,64 
Opioids to treat abdominal pain should 
be avoided and actually may exacerbate 
the symptoms.58,65 These patients often 
undergo repeat imaging, endoscopies, 
and even surgery, all with the potential 
to result in complications. Cannabis 
cessation is the only intervention that 
will result in complete resolution of the 
symptoms.58,62 Therefore, education, reas-
surance, and referral are important ED 
interventions. It is helpful to document 
clearly in the medical record to assist 
colleagues, as these patients are likely to 
present multiple times for care.62

Psychiatric Comorbidities

There are strong associations between 
CUD and other substance abuse disor-
ders (in particular ethanol and nicotine 
use dependence) and with other psychi-
atric conditions, such as mood disorders, 
anxiety disorders, personality disorders, 
and post-traumatic stress disorder 
(PTSD).49,66,67  

Some studies have shown a causal 
relationship between the use of THC 
and the development of psychosis 
(termed cannabis-induced psychotic 

disorder) and schizophrenia.46,68-71 
Up to half of the patients with 
cannabis-induced psychotic disorder 
are diagnosed later with primary schizo-
phrenia.72 Cannabis use also changes 
the trajectory of the disease by advanc-
ing the time of a first psychotic episode 
by two to six years and by precipitating 
exacerbations in stable patients.13 Most 
studies support that heavier cannabis 
use leads to increased disease risk.73 

In the ED, patients with symptoms of 
psychosis can be treated with antipsy-
chotics, preferably oral atypical agents 
such as olanzapine and risperidone. 
Symptoms of anxiety and agitation can 
be treated with benzodiazepines. The 
patients must be kept in a safe environ-
ment until the symptoms resolve and 
psychiatric care is delivered.46,74,75

Pulmonary Complications

Unlike tobacco, cannabis has not been 
associated with the development of lung 
cancer.76,77 However, many THC users 
also use nicotine and tobacco, which 
makes an association very difficult to 
establish. 

Cannabis smoking causes upper 
airway inflammation, increases upper 
airway resistance, and causes lung 
hyperinflation.77 The effect is more 
pronounced when cannabis is smoked 
“wet,” that is, with the addition of phen-
cyclidine (PCP), sometimes known as 
“embalming fluid.”78 Cannabis smokers 
also report bronchitis and pneumonia 
more often than nonsmokers.79 

Cardiovascular Events

THC increases sympathetic tone and 
decreases parasympathetic activity.80.,81 It 

Table 2. Phytocannabinoids

Family/Series Other Names and Characteristics

THC (tetrahydrocannabinol) The primary psychoactive component of the 
cannabis plant

Cannabidiol (CBD) No psychoactive activity

Cannabigerol (CBG), cannabinol (CBN)

Source: Data partially from: U.S. Department of Justice, Drug Enforcement Administration, National 
Forensic Laboratory Information System. Special Report: Synthetic Cannabinoids and Synthetic 
Cathinones Reported in NFLIS, 2013-2015. Available at: https://www.nflis.deadiversion.usdoj.gov/
DesktopModules/ReportDownloads/Reports/NFLIS-SR-SynthCannabinoidCathinone.pdf. Accessed 
Sept. 25, 2018.
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also results in premature atherosclerosis. 
Cannabis has been shown to have a pro-
coagulant effect and to cause platelet 
activation.81 

Various atrial and ventricular arrhyth-
mias have been associated with the 
use of cannabis and cannabinoids in 
both adult and pediatric patients.81-83 

Hypokalemia has been demonstrated, 
which can further increase the risk of 
these arrhythmias.84 Acute coronary 
events, myocardial infarction (MI), 
and sudden cardiac death have been 
reported after the use of cannabis, 
although their incidence seems to 
be higher with the use of synthetic 
cannabinoids.81 

Stroke

There are case reports and epidemio-
logic studies showing an association 
between cerebrovascular disease and 
stroke with the use of cannabis.85-87 In 
a case series of 17 patients, 53% of the 
strokes were in the posterior circula-
tion territory.88 Most reported cases 
in a recent review article were in men 
(80%), and the mean age was 32 years.86 
Half of the patients in this review had 
concomitant risk factors.86 The prin-
cipal mechanism seems to be multifo-
cal reversible cerebrovascular spasm 
(RCVS), although other mechanisms 
also are implicated.81,89-91 

Arteritis

Rare cases of cannabis vasculopathy 
have been described.92 The arteritis, sim-
ilar to thromboangiitis obliterans, can 
lead to limb ischemia and gangrene.

Adverse Effects of 
Synthetic Cannabinoids

As discussed earlier, SCs are high-
affinity, full agonists at both CB recep-
tors.28 Some SCs also have been shown 
to interact with other receptors, such 
as potassium, nicotinic, and serotonin 
receptors.93 These unpredictable inter-
actions provide a basis for the various 
clinical responses observed after the use 
of SCs. 

Minor adverse effects include nau-
sea, vomiting, tachycardia, and mild 
agitation. Severe symptoms include 
extreme agitation, delirium, psychosis, 
arrhythmias, MI, hyperthermia, rhabdo-
myolysis, seizures, coma, and death.28,94 

Table 3. Synthetic Cannabinoids

Family/Series Other Names and Characteristics

Dronabinol • Synthetic form of THC (Marinol, Syndros)

Nabilone • Cesamet; available in other countries, similar profile as THC 

CT-3 • Ajulemic acid

JWH series
JWH-018
JWH-030
JWH-073
JWH-081
JWH-210
JWH-122
JWH-250
JWH-307
JWH-398

• Named after investigator John W. Huffman
• The aminoalkylindoles or first-generation SCs
• The SC most commonly detected in samples
• JWH-018 is the first one to be abused

HU series
HU-210

• Developed in the 1960s at Hebrew University by Raphael 
Mechoulam 

• Also called classic cannabinoids

CP series
CP-47,497
CP-55, 940
CP-47, 497 C-8 homolog

• Developed by Pfizer in the 1970s 
• Also called non-classical cannabinoids or cyclohexylphenols
• CP-47, 497 is popular, as it is both powerful and easy to 

synthesize

AM series
AM-2201
AM-2233

• Developed by Alexandros Makriyannis 
• The indole-derived cannabinoids

AB-CHMINACA
MAB-CHMINACA
ADB-CHMINACA
MDMB-CHMICA

• Associated with agitation
• Third-generation SCs
• Associated with more severe clinical toxicity

XLR-11 • Associated with acute kidney injury

AB-PINACA
5F-AB-PINACA
5-ADB-PINACA
5F-AMB
5F-ADB

• Indazole carboxamides
• 5F-AMB and 5F-ADB have been associated with catalepsy and 

muscle rigidity

AMB-FUBINACA
ADB-FUBINACA
ADBICA
5F-ADBICA
PB-22

• Implicated in ST elevation myocardial infarction
• Carboxamide derivatives
• PB-22 associated with seizures

UR-144 • Associated with acute kidney injury

BB-22
PB-22

• Associated with seizures

MAM-2201
AM-2232

• Naphthoyl indoles

AKB-48 (APINACA) • Adamantylindazoles

AB-001
APICA

• Adamantylindoles

QUPIC
QUCHIC

• Quinolinyl carboxylates

5F-PB-22
FUB-PB-22
NM-2201

• Quinolynil ester indole
• Associated with catalepsy and muscle rigidity

Source: Data partially from: U.S. Department of Justice, Drug Enforcement Administration, National 
Forensic Laboratory Information System. Special Report: Synthetic Cannabinoids and Synthetic 
Cathinones Reported in NFLIS, 2013-2015. Available at: https://www.nflis.deadiversion.usdoj.gov/
DesktopModules/ReportDownloads/Reports/NFLIS-SR-SynthCannabinoidCathinone.pdf. Accessed 
Sept. 25, 2018.
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Although tachycardia and agitation are 
more common findings at presentation, 
cases of bradycardia and central nervous 
system (CNS) depression also have been 
observed.95 

This highlights the difficulty in iden-
tifying SC use in patients presenting to 
the ED. The adverse effects of SCs have 
been shown to be much more frequent 
and severe than those of cannabis, spe-
cifically in regard to neurotoxicity and 
cardiotoxicity.96 

Adverse Neurologic Effects

Agitation is the most common 
adverse neurologic effect associated with 
the use of SCs.97,98 The most extreme 
form of agitation is excited delirium 
syndrome, which has been associated 
more with the use of cocaine, the syn-
thetic cathinones (bath salts), and other 
sympathomimetics. However, there are 
reports implicating the use of SCs as a 
trigger for excited delirium syndrome.99 
Seizures are common, and there have 
been several reports of ischemic stroke 
as well.100 The spectrum of CNS effects 
also includes CNS depression, loss of 
consciousness, and coma.100 

Agitation. Agitation associated with 
the use of SCs is unpredictable and 
depends on which SC was consumed, 
its potency, and the dose involved. 
Coingestants and contaminants are 
common and further complicate the 

clinical presentations. It is possible that 
some SCs are associated more closely 
with agitation and delirium than others. 

In addition to the acute delirium and 
agitation that are seen commonly with 
the use of SCs, there are reports of new-
onset psychosis after use. In the litera-
ture, some authors have coined the term 
“spiceophrenia” to describe the syn-
drome.101 Psychosis seems to be associ-
ated more with heavy and prolonged use 
of SCs and with certain SCs, such as 
the JWH series.101 In vulnerable indi-
viduals, SC use can exacerbate psychosis 
in stable patients with schizophrenia.102 
The symptoms of SC-induced psycho-
sis and schizophrenia are very similar. 
However, it has been observed that 
patients with psychosis secondary to SC 
use have higher rates of suicidal ideation 
compared to those with psychosis of 
other etiologies.103 As mentioned in the 
cannabis section, anxiety and agitation 
can be managed with benzodiazepines, 
while atypical antipsychotics are pre-
ferred when psychosis predominates.46 

Seizures. Seizures are another rela-
tively common neurologic complication 
associated with SC use. Reports range 
between an incidence of 3.8% (using 
poison center data) and 14% (Centers 
for Disease Control [CDC] case 
series).104,105 In a pediatric case series, 
the reported incidence was 15%.106 
Seizures may be immediate or delayed, 

and patients can present with new-
onset refractory status epilepticus.107 
The biochemical link between the use 
of SCs and seizures remains unknown. 
Although marijuana is thought to 
increase the seizure threshold, SCs 
are thought to lower the threshold.95 
Seizures and status epilepticus are 
treated with benzodiazepines as first-
line agents.

Stroke. Although less commonly 
reported, there are case reports involving 
patients experiencing cerebral infarction 
after the consumption of SCs.108 Most 
reported cases involve younger patients 
with no identifiable risk factors. As with 
cannabis, the mechanism for cerebral 
infarction is multifactorial but most rel-
evantly involves RCVS.81,109,110 

Adverse Cardiovascular Effects

Numerous adverse cardiovascular 
effects are associated with the use of 
SCs, including tachycardia and brady-
cardia, hypertension and hypotension, 
chest pain, arrhythmias, and even MI 
and stress cardiomyopathy.81,83,111,112 
Although tachycardia and hypertension 
are among the most prominent adverse 
effects, there also have been cases of 
patients presenting with marked bra-
dycardia and profound hypotension 
requiring fluid resuscitation and even 
vasopressors.113,114 Some SC samples 
have been tainted with clenbuterol, a 
beta-2 adrenergic agent that can con-
tribute to the tachycardia.115

Arrhythmias. Numerous electrocar-
diographic abnormalities and arrhyth-
mias have been reported in association 
with the use of SCs, including atrial 
fibrillation, supraventricular tachycardia, 
QT interval prolongation, atrioventricu-
lar block, and even ventricular fibril-
lation.81,116-118 The mechanism behind 
the pro-arrhythmic effects of SCs is 
unknown but may involve interaction 
with sodium, potassium, and calcium 
channels. 

Acute Myocardial Infarction. There 
are reports of patients presenting with 
MI, including ST-elevation MI, after 
consumption of SCs. It is thought 
that SCs can cause coronary artery 
vasospasm, which could lead to plaque 
rupture from irritation at a plaque site. 
Both cannabis and SCs contribute to an 
increased risk of early coronary artery 

Table 4. Symptoms of Cannabis Use Disorder

Use of cannabis for at least one year with significant impairment in functioning 
and at least two of the following symptoms: 
• Lack of control: using larger amounts of the drug over a longer period than 

intended
• Inability to stop: repeated failed efforts to discontinue or reduce the amount 

of cannabis used
• Inordinate amount of time spent acquiring, using, or recovering from the 

effects of cannabis
• Cravings or desires to use cannabis
• Continued use of cannabis despite adverse social and interpersonal 

consequences from its use
• Use of cannabis supersedes other important activities in life, such as work, 

school, hygiene, and responsibility to family and friends 
• Use of cannabis in situations that are potentially dangerous, such as driving a 

motor vehicle
• Use of cannabis continues despite adverse physical or psychological effects
• Tolerance develops, requiring progressively larger amounts of cannabis to 

obtain the psychoactive effect experienced when first used
• Withdrawal develops when stopped
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disease.119,120 Therefore, it is difficult to 
attribute MI to use of SCs in patients 
who regularly use both substances. 
Patients with prior atherosclerotic dis-
ease are additionally at risk due to the 
increased oxygen demand and cardiac 
workload associated with the sympa-
thetic activation exhibited by SCs.81,121 
However, there have been reports of 
MIs in patients with no known cardiac 
risk factors and with unremarkable 
coronary angiograms.122-124 

Sudden Cardiac Death. Sudden 
cardiac death also has been associated 
with the use of SCs and may be the 
complication of acute MI or arrhyth-
mias. Autopsies are available from sev-
eral patients who died suddenly after 
SC use. In some cases, coronary artery 
atherosclerosis with acute superimposed 
thrombosis was described.125 However, 
the cause of death in other cases 
remains elusive.126 

Adverse Renal Effects

In 2012, the CDC released a report 
regarding the association between SC use 
and acute kidney injury (AKI). The initial 
episode started in Wyoming, where three 
patients presented with nausea, vomit-
ing, and flank or abdominal pain shortly 
after SC use. Public health officials were 
able to identify additional cases through-
out the nation, for a total of 16 cases 
to review. Twelve of these patients had 
abdominal, flank, or back pain; all but 
one had nausea and vomiting. Peak creat-
inine among these patients ranged from 
3.3-21 mg/dL. Many patients recovered, 
but five required hemodialysis. It could 
not be determined whether the renal tox-
icity was due to an SC, an SC metabolite, 
or a contaminant. In some samples avail-
able, XLR-11 was identified.127 

Other causes of AKI in the setting of 
SC use include cannabinoid hyperemesis 
syndrome. Vomiting may lead to volume 
depletion and ultimately an AKI.128 
AKI associated with SC use also may 
be secondary to rhabdomyolysis.129 The 
psychomotor agitation that often accom-
panies SC use likely is responsible for the 
elevated creatine kinase and rhabdomy-
olysis seen in some patients.130,131

Coagulopathy and Bleeding

Bleeding is the most recent adverse 
effect identified with SC use. In 

March 2018, the Illinois Department 
of Public Health reported several 
cases of unexplained bleeding in 
patients who had used SCs. Since that 
time, just more than 200 total cases 
have been reported, with five deaths. 
Testing of available drug and biologi-
cal samples revealed the presence of 
brodifacoum, a long-acting vitamin 
K-dependent antagonist, or “super-
warfarin,” used as a rodenticide. It is 
hypothesized that the brodifacoum 
is a contaminant mixed with the SC 
used by these patients. The signs and 
symptoms seen in these patients are 
those seen with any coagulopathy: 
easy bruising, epistaxis, menorrhagia, 
hematemesis, hemoptysis, hema-
turia, bleeding gums, etc.132 Some 
patients have been asymptomatic 
with a numerical coagulopathy inci-
dentally discovered on laboratory 
testing. Given these new findings, it 
is important to suspect coagulopathy 
in patients with SC use, especially if 
they are symptomatic. International 
normalized ratio (INR) is the most 
valuable test in this scenario, with 
confirmatory brodifacoum testing if 
available.132 

Conclusions 
Cannabis use is on the rise, along 

with the percentage of THC content 
and the ratios of THC:CBD in the 
available products. As a result, there is 
an increase in the number of adverse 
events and complications from what is 
otherwise a relatively safe Schedule I 
drug. The advent of RMLs and MMLs 
has begun to change the landscape of 
patients’ perceptions regarding cannabis 
use, as access to cannabis and cannabis-
containing products increases. 

As Americans adjust to increased 
access to marijuana, the U.S. govern-
ment continues to fight against the 
spread of SCs. Given that SC use 
emerged very recently and that SCs are 
a diverse group of drugs, preventing 
their manufacture, distribution, and use 
has proven to be difficult. The result 
is an increased toxicity and, therefore, 
more ED visits. This presents emer-
gency physicians with the challenge 
of identifying potential SC use as a 
contributing factor to their patients’ 
presentations.  
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CME/CE Questions
1. A 26-year-old male is brought 

in by EMS for agitation. Friends 
on scene reported that he had 
smoked “spice” one hour prior. In 
the emergency department, he is 
yelling incoherently. The physician 
enters the room, and the patient 
is intermittently cooperative but 
noted to be very anxious and con-
stantly moving. There is no history 
of psychiatric illness. The patient 
does not seem to be hallucinating. 
Vital signs are: heart rate 118, blood 
pressure 150/78, respiratory rate 20, 
SpO2 100% on room air, and tem-
perature 37.8°C. What is the best 
first-line treatment for this patient’s 
agitation?
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a. First-generation antipsychotic
b. Second-generation antipsychotic
c. Benzodiazepine 
d. Naloxone

2. A 30-year-old female presents to 
the emergency department for med-
ical clearance prior to psychiatric 
evaluation for suicidal ideation. She 
is cooperative and reports no past 

medical history. She has a history 
of depression and a remote suicidal 
attempt as a teenager by superficially 
cutting her wrists. She also endorses 
daily marijuana use, although she 
reports that lately she has been 
using “spice” since it is cheaper. 
Vitals are within normal limits. On 
exam, bruising is noted throughout 

several parts of the body, with no 
history of trauma to the affected 
areas. You suspect contamination of 
the synthetic cannabinoid she has 
been smoking. What test will help 
confirm your suspicion?
a. Complete blood count
b. Partial thromboplastin time
c. Prothrombin time/international 

normalized ratio 
d. Urine toxicology

3. For which of the following condi-
tions has FDA approved treatment 
with a cannabinoid?
a. Glaucoma
b. Multiple sclerosis
c. Anorexia and weight loss in 

AIDS
d. Chronic pain

4. A 23-year-old male presents to 
the emergency department with 
incessant vomiting. This is his fifth 
similar presentation in the past 
month. On the last three visits, your 
colleagues found a urine drug screen 
positive for THC. What is the rec-
ommended first-line agent to help 
with symptom control?
a. Capsaicin cream 0.075% 
b. Hot showers
c. Ondansetron 4 mg IV
d. Olanzapine 5 mg IV

5. The adverse effects of cannabis cor-
relate with the THC:CBD ratio.
a. True
b. False

PS Form 3526, July 2014 (Page 2 of 4)

Extent and Nature of Circulation Average No. Copies 
Each Issue During 
Preceding 12 Months

No. Copies of Single 
Issue Published 
Nearest to Filing Date

13. Publication Title

15.

14. Issue Date for Circulation Data Below

b. Paid
Circulation
(By Mail
and
Outside
the Mail)

d. Free or
Nominal
Rate
Distribution
(By Mail
and
Outside
the Mail)

a. Total Number of Copies (Net press run)

Mailed In-County Paid Subscriptions Stated on PS Form 3541 (Include paid  
distribution above nominal rate, advertiser’s proof copies, and exchange copies)

Mailed Outside-County Paid Subscriptions Stated on PS Form 3541 (Include paid 
distribution above nominal rate, advertiser’s proof copies, and exchange copies)

(1)

(2)

(4) Paid Distribution by Other Classes of Mail Through the USPS 
(e.g., First-Class Mail®)

Paid Distribution Outside the Mails Including Sales Through Dealers and Carriers, 
Street Vendors, Counter Sales, and Other Paid Distribution Outside USPS®(3)

Free or Nominal Rate In-County Copies Included on PS Form 3541

Free or Nominal Rate Outside-County Copies included on PS Form 3541(1)

(2)

(4) Free or Nominal Rate Distribution Outside the Mail (Carriers or other means)

Free or Nominal Rate Copies Mailed at Other Classes Through the USPS 
(e.g., First-Class Mail)(3)

c. Total Paid Distribution [Sum of 15b (1), (2), (3), and (4)]

Total Distribution (Sum of 15c and 15e)f.

Total Free or Nominal Rate Distribution (Sum of 15d (1), (2), (3) and (4))e.

Copies not Distributed (See Instructions to Publishers #4 (page #3))g.

Total (Sum of 15f and g)h.

Percent Paid
(15c divided by 15f times 100)

i.

* If you are claiming electronic copies, go to line 16 on page 3. If you are not claiming electronic copies, skip to line 17 on page 3.

DocuSign Envelope ID: B73D162B-7383-4B43-AA11-C1CE9F0A4F97

PS Form 3526, July 2014 (Page 3 of 4)

Statement of Ownership, Management, and Circulation
(All Periodicals Publications Except Requester Publications)

Average No. Copies 
Each Issue During 
Preceding 12 Months

No. Copies of Single 
Issue Published 
Nearest to Filing Date

16. Electronic Copy Circulation

a. Paid Electronic Copies

I certify that 50% of all my distributed copies (electronic and print) are paid above a nominal price.

I certify that all information furnished on this form is true and complete. I understand that anyone who furnishes false or misleading information on this form 
or who omits material or information requested on the form may be subject to criminal sanctions (including fines and imprisonment) and/or civil sanctions 
(including civil penalties).

18. Signature and Title of Editor, Publisher, Business Manager, or Owner Date

If the publication is a general publication, publication of this statement is required. Will be printed 

in the ________________________ issue of this publication.

17. Publication of Statement of Ownership

Publication not required.

b. Total Paid Print Copies (Line 15c) + Paid Electronic Copies (Line 16a)

c. Total Print Distribution (Line 15f) + Paid Electronic Copies (Line 16a)

d. Percent Paid (Both Print & Electronic Copies) (16b divided by 16c  100)

PRIVACY NOTICE: See our privacy policy on www.usps.com.

DocuSign Envelope ID: B73D162B-7383-4B43-AA11-C1CE9F0A4F97

Interested in reprints or posting an 
article to your company’s site? There 
are numerous opportunities for you to 
leverage editorial recognition for the 
benefit of your brand. 
Call us: (800) 688-2421
Email us: reprints@reliasmedia.com

Discounts are available for group 
subscriptions, multiple copies, site-
licenses, or electronic distribution. 
For pricing information, please con-
tact our Group Account Managers at 
groups@reliasmedia.com or  
(866) 213-0844. 

To reproduce any part of Relias Media 
newsletters for educational purposes, 
please contact The Copyright 
Clearance Center for permission:

Email: info@copyright.com
Website: www.copyright.com
Phone: (978) 750-8400



SUBSCRIBER INFORMATION 

CUSTOMER SERVICE: (800) 688-2421

Customer Service Email Address:  
customerservice@reliasmedia.com

Editorial Email Address:  
mmark@relias.com

Online:  
ReliasMedia.com

SUBSCRIPTION PRICES

1 year with 72 ACEP/72 AMA/36 AAFP  
Category 1/Prescribed credits: $564

1 year without credit: $419  
Add $19.99 for shipping & handling

 MULTIPLE COPIES: 
Discounts are available for group subscriptions, 
multiple copies, site-licenses, or electronic 
distribution. For pricing information, please 
contact our Group Account Managers at 
groups@reliasmedia.com or (866) 213-0844.

ACCREDITATION
Relias LLC is accredited by the Accreditation Council for Continuing Medical Education 
(ACCME) to provide continuing medical education for physicians.

Relias LLC designates this enduring material for a maximum of 3 AMA PRA Category 
1 Credits™. Physicians should claim only credit commensurate with the extent of their 
participation in the activity.

Approved by the American College of Emergency Physicians for a maximum of 3 hour(s) of 
ACEP Category I credit.

This Enduring Material activity, Emergency Medicine Reports, has been reviewed and is 
acceptable for credit by the American Academy of Family Physicians. Term of approval 
begins 01/01/2018. Term of approval is for one year from this date. Physicians should claim 
only the credit commensurate with the extent of their participation in the activity. Approved 
for 3 AAFP Prescribed credits.  

The American Osteopathic Association has approved this continuing education activity for 
up to 2.5 AOA Category 2-B credits.  

Relias LLC is accredited as a provider of continuing nursing education by the American 
Nurses Credentialing Center’s Commission on Accreditation. Contact hours [3] will be 
awarded to participants who meet the criteria for successful completion. California Board of 
Registered Nursing, Provider CEP#13791.

This is an educational publication designed to present scientific information and opinion 
to health professionals, to stimulate thought, and further investigation. It does not provide 
advice regarding medical  diagnosis or treatment for any individual case. It is not intended 
for use by the  layman. Opinions expressed are not  necessarily those of this publication. 
Mention of products or services does not constitute endorsement. Clinical, legal, tax, and 
other comments are offered for general guidance only; professional counsel should be 
sought for specific situations.

This CME/CE activity is intended for emergency and family physicians and nurses. It is in 
effect for 36 months from the date of the publication.

EMERGENCY MEDICINE REPORTS™ 
(ISSN 0746-2506) is published semimonthly 
by Relias Learning, 111 Corning Road, Suite 
250, Cary, NC 27518-9238. Periodicals 
postage paid at Cary, NC, and additional 
mailing offices. POSTMASTER: Send 
address changes to Emergency Medicine 
Reports, Relias Learning, 111 Corning Road, 
Suite 250, Cary, NC 27518-9238.

Executive Editor: Shelly Morrow Mark
Executive Editor: Leslie Coplin
Editorial Group Manager:  
Terrey L. Hatcher
Senior Accreditations Officer:  
Lee Landenberger

GST Registration No.: R128870672

© 2018 Relias LLC. All rights reserved. Reproduction, 
distribution, or translation without express written 
permission is strictly prohibited.

Back issues: $30. Missing issues will be fulfilled 
by customer service free of charge when contacted 
within one month of the missing issue’s date.

EDITORS

Sandra M. Schneider, MD
Professor, Emergency Medicine
Hofstra North Shore–LIJ  

School of Medicine
Manhasset, New York
John Peter Smith Hospital 
Fort Worth, Texas

J. Stephan Stapczynski, MD
Clinical Professor of Emergency Medicine
Scholarly Projects Advisor
University of Arizona College of Medicine 

- Phoenix
Emergency Department, Maricopa 

Integrated Health System

NURSE PLANNER

Andrea Light, BSN, RN, EMT, TCRN, 
CEN

Trauma Program Manager
Mt. Carmel West
Columbus, Ohio

EDITORIAL BOARD

Paul S. Auerbach, MD, MS, FACEP, 
FAWM

Redlich Family Professor
Department of Emergency Medicine
Stanford University School of Medicine
Stanford, California

William J. Brady, MD, FACEP, FAAEM
Professor of Emergency Medicine and 

Medicine, Medical Director, Emergency 
Preparedness and Response, University 
of Virginia Operational Medical 
Director, Albemarle County Fire Rescue, 
Charlottesville, Virginia; Chief Medical 
Officer and Medical Director, Allianz 
Global Assistance

Michael L. Coates, MD, MS
Professor Emeritus
Department of Family and Community 

Medicine
Wake Forest University School 

of Medicine
Winston-Salem, North Carolina

Alasdair K.T. Conn, MD
Chief of Emergency Services
Massachusetts General Hospital
Boston, Massachusetts

Charles L. Emerman, MD
Chairman
Department of Emergency Medicine
MetroHealth Medical Center
Cleveland Clinic Foundation
Cleveland, Ohio

Chad Kessler, MD, MHPE
National Director of Emergency 

Medicine, VHA
Professor, Medicine
Duke University School of Medicine
Durham, North Carolina

Kurt Kleinschmidt, MD, FACEP, FACMT
Professor of Surgery/Emergency 

Medicine
Director, Section of Toxicology
The University of Texas Southwestern 

Medical Center and Parkland Hospital
Dallas, Texas

Frank LoVecchio, DO, FACEP
Vice-Chair for Research
Medical Director, Samaritan Regional 

Poison Control Center
Emergency Medicine Department
Maricopa Medical Center
Phoenix, Arizona

Larry B. Mellick, MD, MS, FAAP, FACEP
Vice Chairman for Academic Affairs
Interim Section Chief of Pediatric 

Emergency Medicine
Assistant Residency Director
Professor of Emergency Medicine
University of South Alabama
Mobile, Alabama

Paul E. Pepe, MD, MPH, FACEP, FCCM, 
MACP

Professor of Medicine, Surgery, 
Pediatrics, Public Health and Chair, 
Emergency Medicine

The University of Texas Southwestern 
Medical Center and Parkland Hospital

Dallas, Texas

Charles V. Pollack, MA, MD, FACEP
Chairman, Department of Emergency  

Medicine, Pennsylvania Hospital
Associate Professor of Emergency  

Medicine
University of Pennsylvania School of  

Medicine
Philadelphia, Pennsylvania

Robert Powers, MD, MPH
Professor of Medicine and Emergency 
Medicine
University of Virginia
School of Medicine
Charlottesville, Virginia

David J. Robinson, MD, MS, MMM, 
FACEP

Professor and Vice-Chairman of 
Emergency Medicine

University of Texas Medical School at 
Houston

Chief of Emergency Services, LBJ General 
Hospital, Harris Health System

Houston, Texas

Barry H. Rumack, MD
Professor Emeritus of Pediatrics and 

Emergency Medicine
University of Colorado School of Medicine
Director Emeritus
Rocky Mountain Poison and Drug Center
Denver, Colorado

David Sklar, MD, FACEP
Professor of Emergency Medicine
Associate Dean, Graduate Medical 

Education
University of New Mexico School of 

Medicine
Albuquerque, New Mexico

Gregory A. Volturo, MD, FACEP
Chairman, Department of Emergency 

 Medicine
Professor of Emergency Medicine and 

 Medicine
University of Massachusetts Medical 

School
Worcester, Massachusetts

Steven M. Winograd, MD, FACEP
Attending Physician
Mt. Sinai Queens Hospital Center
Assistant Clinical Professor of Emergency 

Medicine, Mt. Sinai Medical School, 
Jamaica Queens, New York

Allan B. Wolfson, MD, FACEP, FACP
Program Director,
Affiliated Residency in Emergency 

Medicine
Professor of Emergency Medicine 
University of Pittsburgh
Pittsburgh, Pennsylvania

CME Question Reviewer

Roger Farel, MD
Retired
Newport Beach, CA

© 2018 Relias LLC. All rights reserved. 



Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Adverse Reactions to Cannabis and Cannabinoids

Endocannabinoids

Family/Series Other Names and 
Characteristics

N-Arachidonyl-ethanolamide (anandamide) 
2-arachidonylglycerol (2-AG) 
2-arachydonyl-glyceryl ether (noladin ether) 
O-arachidonyl-ethanolamine (virodhamine) 
N-arachidonyl-dopamine (NADA)

All serve as neurotransmitters and 
neuromodulators

Source: Data partially from: U.S. Department of Justice, Drug Enforcement Administration, National 
Forensic Laboratory Information System. Special Report: Synthetic Cannabinoids and Synthetic 
Cathinones Reported in NFLIS, 2013-2015. Available at: https://www.n� is.deadiversion.usdoj.gov/
DesktopModules/ReportDownloads/Reports/NFLIS-SR-SynthCannabinoidCathinone.pdf. Accessed 
Sept. 25, 2018.

Synthetic Cannabinoids

Family/Series Other Names and Characteristics

Dronabinol • Synthetic form of THC (Marinol, Syndros)

Nabilone • Cesamet; available in other countries, similar pro� le as THC 

CT-3 • Ajulemic acid

JWH series
JWH-018
JWH-030
JWH-073
JWH-081
JWH-210
JWH-122
JWH-250
JWH-307
JWH-398

• Named after investigator John W. Hu� man
• The aminoalkylindoles or � rst-generation SCs
• The SC most commonly detected in samples
• JWH-018 is the � rst one to be abused

HU series
HU-210

• Developed in the 1960s at Hebrew University by Raphael 
Mechoulam 

• Also called classic cannabinoids

CP series
CP-47,497
CP-55, 940
CP-47, 497 C-8 homolog

• Developed by P� zer in the 1970s 
• Also called non-classical cannabinoids or cyclohexylphenols
• CP-47, 497 is popular, as it is both powerful and easy to 

synthesize

AM series
AM-2201
AM-2233

• Developed by Alexandros Makriyannis 
• The indole-derived cannabinoids

AB-CHMINACA
MAB-CHMINACA
ADB-CHMINACA
MDMB-CHMICA

• Associated with agitation
• Third-generation SCs
• Associated with more severe clinical toxicity

XLR-11 • Associated with acute kidney injury

AB-PINACA
5F-AB-PINACA
5-ADB-PINACA
5F-AMB
5F-ADB

• Indazole carboxamides
• 5F-AMB and 5F-ADB have been associated with catalepsy and 

muscle rigidity

AMB-FUBINACA
ADB-FUBINACA
ADBICA
5F-ADBICA
PB-22

• Implicated in ST elevation myocardial infarction
• Carboxamide derivatives
• PB-22 associated with seizures

UR-144 • Associated with acute kidney injury

BB-22
PB-22

• Associated with seizures

MAM-2201
AM-2232

• Naphthoyl indoles

AKB-48 (APINACA) • Adamantylindazoles

AB-001
APICA

• Adamantylindoles

QUPIC
QUCHIC

• Quinolinyl carboxylates

5F-PB-22
FUB-PB-22
NM-2201

• Quinolynil ester indole
• Associated with catalepsy and muscle rigidity

Source: Data partially from: U.S. Department of Justice, Drug Enforcement Administration, National 
Forensic Laboratory Information System. Special Report: Synthetic Cannabinoids and Synthetic 
Cathinones Reported in NFLIS, 2013-2015. Available at: https://www.n� is.deadiversion.usdoj.gov/
DesktopModules/ReportDownloads/Reports/NFLIS-SR-SynthCannabinoidCathinone.pdf. Accessed 
Sept. 25, 2018.
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 Symptoms of Cannabis Use Disorder

Use of cannabis for at least one year with signi� cant impairment in functioning 
and at least two of the following symptoms: 
• Lack of control: using larger amounts of the drug over a longer period than 

intended
• Inability to stop: repeated failed e� orts to discontinue or reduce the amount 

of cannabis used
• Inordinate amount of time spent acquiring, using, or recovering from the 

e� ects of cannabis
• Cravings or desires to use cannabis
• Continued use of cannabis despite adverse social and interpersonal 

consequences from its use
• Use of cannabis supersedes other important activities in life, such as work, 

school, hygiene, and responsibility to family and friends 
• Use of cannabis in situations that are potentially dangerous, such as driving a 

motor vehicle
• Use of cannabis continues despite adverse physical or psychological e� ects
• Tolerance develops, requiring progressively larger amounts of cannabis to 

obtain the psychoactive e� ect experienced when � rst used
• Withdrawal develops when stopped

Phytocannabinoids

Family/Series Other Names and Characteristics

THC (tetrahydrocannabinol) The primary psychoactive component of the 
cannabis plant

Cannabidiol (CBD) No psychoactive activity

Cannabigerol (CBG), cannabinol (CBN)

Source: Data partially from: U.S. Department of Justice, Drug Enforcement Administration, National 
Forensic Laboratory Information System. Special Report: Synthetic Cannabinoids and Synthetic 
Cathinones Reported in NFLIS, 2013-2015. Available at: https://www.n� is.deadiversion.usdoj.gov/
DesktopModules/ReportDownloads/Reports/NFLIS-SR-SynthCannabinoidCathinone.pdf. Accessed 
Sept. 25, 2018.
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