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[0 Abstract—Background: Cannabinoid hyperemesis syn-
drome (CHS) is a challenging clinical disorder. CHS patients
frequently present to the emergency department and may
require treatment for intractable emesis, dehydration, and
electrolyte abnormalities. Thought to be a variant of cyclic
vomiting syndrome, CHS has become more prevalent with
increasing cannabis potency and use, as enabled by various
states having legalized the recreational use of cannabis.
Objective: This aim of this review is to investigate the path-
ophysiology of CHS and evaluate the published literature on
pharmacologic treatment in the emergency department.
This information may be helpful in providing evidence-
based, efficacious antiemetic treatment grounded in knowl-
edge of antiemetic medications’ mechanisms of action,
potentially precluding unnecessary tests, and reducing
duration of stay. Discussion: The endocannabinoid system
is a complex and important regulator of stress response
and allostasis, and it is occasionally overwhelmed from
excessive cannabis use. Acute episodes of CHS may be
precipitated by stress or fasting in chronic cannabis users
who may have pre-existing abnormal hypothalamic—pitui-
tary—adrenal axis feedback and sympathetic nervous system
response. The reasons for this may lie in the physiology of the
endocannabinoid system, the pathophysiology of CHS, and
the pharmacologic properties of specific classes of anti-
emetics and sedatives. Treatment failure with standard anti-
emetics is common, necessitating the use of mechanistically
logical sedating agents such as benzodiazepines and antipsy-
chotics. Conclusion: Despite the increasing prevalence of

Reprints are not available from the author.

CHS, there is a limited body of high-quality research. Ben-
zodiazepines and antipsychotics represent logical choices
for treatment of CHS because of their powerful sedating ef-
fects. Topical capsaicin holds promise based on a totally
different pharmacologic mechanism. Discontinuation of
cannabis use is the only assured cure for CHS. © 2017
Elsevier Inc. All rights reserved.

[0 Keywords—cannabinoid; cannabis; cyclic vomiting;
emesis; hyperemesis; marijuana

INTRODUCTION

Cannabis is the most commonly used drug in the world,
with 183 million users according to the 2017 United Na-
tions World Drug Report (1). Based on the most recent
National Survey on Drug Use and Health, an estimated
22 million Americans =12 years of age (8.3% of the pop-
ulation) in 2015 were occasional users of marijuana, and
adult past-year cannabis use more than doubled from
4.1% to 9.5% over the past decade (2). There were
456,000 emergency department (ED) visits related to
cannabis use in 2011, which represented a 21% increase
from 2009 (3). As a result of the 2016 elections, Califor-
nia, Maine, Massachusetts, and Nevada have legalized
recreational cannabis, joining Alaska, Colorado, Oregon,
and Washington. As the use and legalization of recr-
eational and medical cannabis continues to rise,
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cannabinoid hyperemesis syndrome (CHS), a variant of
cyclic vomiting syndrome (CVS), has become increas-
ingly widespread (4,5). First described in 2004 by Allen
et al., CHS is characterized by recurrent, paroxysmal
episodes of nausea, vomiting, and abdominal
discomfort in chronic cannabis users, relieved by
frequent hot bathing or showering, and followed by
symptom-free periods (6). Patients experiencing these
symptoms may visit the ED for intravenous (IV) anti-
emetics and rehydration.

Published case reports of complications from CHS have
included acute renal failure, electrolyte derangement,
esophageal injury, and pneumomediastinum (7-10).
However, standard of care antiemetics are often
ineffective for acute exacerbations, necessitating the use
of multiple doses of different, unrelated, and off-label
pharmacologic agents until control of hyperemesis is
achieved (11). The only proven treatment is complete
cessation of cannabis use (12). As a consequence, patients
with CHS may undergo multiple rounds of different anti-
emetics, many with potentially significant side effects.
They may also endure lengthy ED visits with extensive
negative workups and misdiagnoses. In this review, poten-
tial explanations for the difficulties in treating CHS are re-
ported. The function of the endocannabinoid system,
pathophysiology of CHS, and the pharmacologic proper-
ties of specific classes of antiemetics and sedatives are illu-
minating in this regard. This knowledge may be helpful to
clinicians who frequently care for CHS patients to help
direct efficacious antiemetic selection, preclude unneces-
sary laboratory testing and imaging, and reduce these pa-
tients’ duration of stay in the ED.

DISCUSSION
Pathophysiology of Nausea and Emesis

The pathophysiology of nausea and emesis is complex.
Noxious stimuli, such as gastric distention, microbial
toxins causing gastroenteritis, adverse drug reactions,
drug withdrawal, trauma, motion sickness, emotional
stress, malodor, unpleasant taste, irradiation, and toxic
pharmacologic chemotherapeutic agents, can activate
the chemoreceptor trigger zone of the medulla oblongata,
otherwise known as the area postrema (13). This structure
resides outside the blood—brain barrier and is sensitive to
blood- and cerebrospinal fluid—borne chemicals. Other
structures within the medulla comprising this “vomiting
center” include the nucleus tractus solitarius and a central
pattern generator that orchestrates the sequence of actions
leading to emesis. Emesis initiated by the chemoreceptor
trigger zone is relayed via the central pattern generator to
efferent vagus nerve fibers and represents a complex and
choreographed interplay between sensorimotor, para-

sympathetic, and sympathetic nervous systems
(Figure 1) (14). The sequence of events begins with
increased salivation, deep respiration, closure of the
glottis, relaxation of the pyloric sphincter, then retroper-
istalsis from the small intestine to the stomach. Finally,
contraction of the abdominal muscles results in emesis.
Tachycardia, tachypnea, lacrimation, and diaphoresis
occur concomitantly and may persist after emesis has
completed (13,14).

The Endocannabinoid System and CHS

Endogenous cannabinoids bind to the G protein—coupled
cannabinoid receptors CB; and CB,. Located in the cen-
tral nervous system (CNS) and in nerves throughout the
gastrointestinal tract, CB; receptors modulate gastric
secretion, motility, inflammation, and sensation (15).
The CB, receptors are localized in lymphoid tissues in
the periphery and are involved in immune system regula-
tion (11). Activation of CB; receptors by endogenous
cannabinoids results in the inhibition of the hypothalam-
ic—pituitary—adrenal (HPA) axis and sympathetic nervous
system response to stressful stimuli (16).

CHS is believed to be a variant of CVS that has been
more extensively studied for a longer period than CHS
but is still not completely understood (17). CVS usually
develops after 3 years of age and resolves by adolescence,
although it can extend into adulthood (18). No single
mechanism exists to explain the pathogenesis of CVS,
also referred to as “abdominal migraine” because of
the high prevalence of concomitant migraine symptoms
(17). Autonomic nervous system and neuroendocrine
dysfunction, genetic and endophenotypic predisposition,
affective disorders, and substance abuse have all been
cited as potential factors (18,19). Differences between
CVS and CHS include psychologic comorbidities, such
as anxiety and dysphoria, associated migraine
headaches, lack of hot water symptom relief, and higher
gastric emptying rates (11,12).

The phases of CHS involve a prodrome, hyperemesis,
and recovery. The prodromal phase is notable for early
morning nausea, anorexia, fear of vomiting, and abdom-
inal discomfort that can last for days. The hyperemetic
phase is characterized by nausea, frequent emesis, and
diffuse abdominal pain lasting =24 hours. The recovery
phase involves resolution of nausea, emesis, and anorexia
(11,12). Simonetto et al. developed diagnostic criteria
based on their case series of 98 patients with CHS
(Table 1) (20). CHS also represents a paradox, because
the major psychoactive component of marijuana,
A9-tetrahydrocannabinol, is an effective and widely
used antiemetic (21).  A-9-Tetrahydrocannabinol
activates CB; receptors, noncompetitively inhibits
emetogenic S5-hydroxytryptamine-3 (5-HT3) serotonin
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Figure 1. Potential stimuli and receptors involved in central and peripheral pathways of emesis. Adapted from medical images
freely available through creative commons license from gallery of Blausen Medical, WikiJournal of Medicine, and WikiMedia
Commons. 5-HT = serotonin; Achy = acetylcholine (muscarinic); CB1 = cannabinoid; CPG = central pattern generator;
CTZ = chemoreceptor trigger zone; D, = dopamine; ENK = enkephalinergic (opioid); GABA = gamma-aminobutyric acid;
H, = histamine; NK-1 = neurokinin; TRPV-1 = transient receptor potential vanilloid-1.

receptors, and may inhibit serotonin release via presynap-
tic CB, receptors (21). The activation of CB, receptors in
the medulla inhibits gastric motor function and proemetic
dopamine activity in the CNS (22,23). This in turn
enables the stomach to accommodate food intake,
which is helpful in patients with chronic disease states
or those undergoing chemotherapy.

Table 1. Diagnosis of Cannabinoid Hyperemesis
Syndrome: Proposed Clinical Criteria*

Essential for Diagnosis
Long-term cannabis use
Major features
Severe cyclic nausea and vomiting
Resolution with cannabis cessation
Relief of symptoms with hot showers or baths
Abdominal pain: epigastric our periumbilical
Weekly use of marijuana
Supportive features
Age <50 years
Weight loss of >5 kg
Morning predominance of symptoms
Normal bowel habits
Negative laboratory and radiographic and endoscopic test
results

* Adapted from Simonetto et al. (20).

Several theories have been proposed to explain this
paradox, such as downregulation, desensitization, or
internalization of CB; receptors in response to chronic
cannabis use (11,12). This may abnormally influence
the HPA axis and sympathetic nervous system stress
response, which may in turn induce hyperemesis (19).
Cannabinoids are highly lipophilic, possess a long half-
life, and over time accumulate in the CNS and peripheral
adipose tissue (24). Another theoretical pathophysiologic
mechanism is the metabolism or degradation of these
stored cannabinoids into proemetic compounds capable
of altering gastrointestinal motility (11,12). Genetic
differences in the cytochrome P450 system may lead to
the accumulation of cannabinoid metabolites in certain
individuals, and this may explain why many chronic
cannabis users do not experience CHS (19,25).
Sympathetic system activation from stress or fasting
results in lipolysis and release of stored cannabinoids,
which may precipitate hyperemesis (19,26). The
cannabis plant contains >400 different chemicals that
accumulate in the body over time and may be
emetogenic (24). Alternatively, cannabis withdrawal has
also been proposed as a factor in CHS (27). Potential rea-
sons for the increasing prevalence of CHS includes
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increased availability and worldwide use of cannabis
in the past decade and the development of highly
potent strains with supranormal levels of A9-
tetrahydrocannabinol, which has tripled from 4% to
12% since 1995 (28).

CHS Treatment Options

Standard antiemetics such as ondansentron and prochlor-
perazine are some of the most commonly used medica-
tions in acute care settings (14). A recent systematic
review of pharmacologic treatment of CHS concluded
that these drugs alone are frequently ineffective, and

alternative agents used off-label, such as benzodiaze-
pines, haloperidol, and topical capsaicin cream, have
the greatest efficacy based mainly on cases series and re-
ports (Table 2) (29). Another important consideration in
the ED is that the selected agents may be administered
parenterally, rectally, sublingually, or topically, because
CHS patients may be unable to tolerate oral medication
and will often require IV crystalloid hydration and elec-
trolyte correction.

Dopamine antagonists. Activation of dopamine rec-
eptors D, and D5 in the medulla is involved in the pa-
thophysiology of emesis, and antagonists such as

Table 2. Published Studies to Date of the Pharmacologic Treatment of Acute Cannabinoid Hyperemesis Syndrome*

Monotherapy Total No. of
Level of Evidence' No. of Studies Studies Subjects Successful Treatment
Dopamine antagonists
Metoclopramide IV, V 3 3 46 4
Promethazine I, IV, V 9 0 24 2
Haloperidol vV, Vv 7 0 11 9
Prochlorperazine v,V 5 0 8 N/A
Olanzapine I, v 2 0 42 1
Chlorpromazine v,V 2 0 5 N/A
Propranolol Vv 1 1 1 N/A
Chlorprothixene I} 1 0 36 N/A
Domperidone \ 1 0 1 N/A
Droperidol \Y 1 0 1 N/A
Serotonin antagonists
Ondansetron I, 1, v, v 25 7 64 4
Granisetron \ 2 0 2 N/A
Antihistamines/anticholinergics
Diphenhydramine I IV, VvV 3 0 13 1
Dimenhydrinate Vv 2 0 2 N/A
Scopolamine Vv 1 0 1 N/A
Clidinium Vv 1 0 1 N/A
Hydroxyzine I} 1 0 36 N/A
Benzodiazepines
Lorazepam I, N, v, vV 12 1 36 21
Unspecified I, 1, v 5 1 55 N/A
Diazepam \ 4 0 10 1
Alprazolam IV, vV 4 1 13 1
Clonazepam \" 1 0 2 N/A
Chlordiazepoxide \ 1 0 1 N/A
Corticosteroids
Dexamethasone \Y 2 0 2 N/A
Unspecified \Y 1 0 1 N/A
TRPV, agonists
Capsaicin v,V 5 2 22 22
Opioids
Morphine I, v, v 0 1 20 3
Hydromorphone IV, VvV 2 0 9 1
Fentanyl \Y 1 0 1 1
Tramadol Vv 1 0 1 N/A
Methadone Vv 1 0 1 1
Unspecified \" 1 0 2 N/A

N/A, not applicable (treatment unsuccessful, unclear, or not documented); TRPV4, transient receptor potential vanilloid-1.
* The small number of monotherapy articles and documented cases of successful treatment highlights the difficulty in treating this com-

plex disorder. Adapted from Richards et al. (29).

T Based on Oxford Centre for Evidence-Based Medicine levels of evidence defined as: | = properly powered and conducted randomized
clinical trial, systematic review, or meta-analysis; Il = well-designed controlled trial without randomization; prospective comparative
cohort; lll = case-control studies, retrospective cohort studies; IV = case series with or without intervention, cross-sectional studies;

V = opinion of authorities, case reports.
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metoclopramide, prochlorperazine, promethazine, and
trimethobenzamide are commonly used IV antiemetics
(14). These drugs act on the dopaminergic regulation of
the chemoreceptor trigger zone and have prokinetic ef-
fects on the motor function of the gastrointestinal tract.
Several case series and reports have described the use
of these standard dopamine antagonists for the treatment
of CHS with variable success, often necessitating the use
of several different unrelated antiemetics (7-9,25,29-55).

The butyrophenone haloperidol is a dopamine antago-
nist marketed as an oral and intramuscular (IM) antipsy-
chotic, but it is frequently used off-label as an IV
antiemetic (56). Haloperidol is an effective sedative and
is commonly used for agitated patients in the ED (57).
Its antipsychotic effects are caused by the antagonism
of D, receptors in the mesolimbic and mesocortical path-
ways. Haloperidol has been used to terminate hypereme-
sis in CHS patients, and this may reflect its unique
pharmacology with regard to sedation relative to the other
more commonly used dopamine  antagonists
(34,36,46,54,58,59). In addition to its CNS effects,
interactions between dopamine and CB; signaling
mechanisms may be another explanation for the
efficacy of haloperidol for this indication (23,60,61).
Cannabis use may precipitate acute psychosis and
unmask  early  schizophrenia  symptoms, and
antipsychotics such as haloperidol are efficacious for
this adverse effect (62,63). It is interesting that the
other butyrophenone droperidol, unlike haloperidol, is
labeled for use as an antiemetic but has only appeared
in 1 case report to date for the treatment of CHS (42).
This may reflect restrictions upon its use from a contro-
versial 2001 U.S. Food and Drug Administration black
box warning of the drug’s potential for QT prolongation,
which was based on a handful of cases for whom
extremely large doses were administered (64). There
has not been a single case report in which droperidol at
antiemetic dosage range (=2.5 mg IV/IM) has been asso-
ciated with QT prolongation, dysrhythmias, or cardiac ar-
rest (65). It is also important to note that the black box
warning does not apply to doses <2.5 mg IV/IM (66).
Other possible adverse side effects from dopamine antag-
onists include oversedation, extrapyramidal -effects,
neuroleptic malignant syndrome, hypotension, seizures,
and agranulocytosis (14).

As mentioned earlier, sympathetic nervous system
dysfunction and altered stress response have been pro-
posed as potential contributory factors in CHS, thus mak-
ing these patients more sensitive to emetogenic signals
(16,19). The hyperemesis phase of CHS is often
accompanied by tachycardia, hypertension, hot flashes,
diaphoresis, and trembling, which are signs and
symptoms attributed to sympathetic nervous system
actuation. Patients with CHS often present to the ED in

the early morning, which suggests that circadian
variation of sympathetic nervous tone may also play a
role (17). As such, dopamine antagonists with greater
sedative properties, such as haloperidol, may be advanta-
geous. The later-generation antipsychotic olanzapine has
been reported to be an effective antiemetic for
chemotherapy-induced nausea and vomiting but has ap-
peared in only 2 articles for treatment of CHS
(36,67,68). Lipophilic, nonspecific 8-blockers may also
be useful in this regard, and propranolol has been
successfully used for the termination of CHS and CVS
(69,70).

Serotonin antagonists. Serotonin, or 5-HT, is an important
proemetic neuroendocrine transmitter (17). Enterochro-
maffin cells in the gastrointestinal tract release serotonin
in response to pressure or noxious substances, activating
afferent sensory neurons. Submucosal neurons are specif-
ically activated by 5-HTP subtype receptors, whereas
external afferent vagal neurons leading to the medulla
are activated by 5-HT; subtype receptors. Potential anti-
serotonergic agents approved for I'V use as an antiemetic
and available in the ED include 5-HT; antagonists such as
ondansetron, dolasetron, and granisetron. These have
been used to treat CHS in numerous case series and
reports, but details of efficacy are limited, and many
describe the use of multiple alternative agents to achieve
termination of hyperemesis (7,25,29-34,36,37,40,
42-45,47-49,52-54,58,59,70-82).

Other drugs with antiserotonergic properties that are
not available for parenteral use include cyproheptadine,
a serotonin antagonist and antihistamine, as well as tricy-
clic antidepressants, which have been successfully used
in the long-term treatment and prophylaxis of CVS
(30,83). In general, serotonin antagonist antiemetics
have been shown to have minimal significant side
effects, most commonly headache, diarrhea, and
fatigue. Transient elevation of hepatic enzyme levels
has also been reported, as well as asymptomatic QT
prolongation and QRS widening (14).

Antihistamines and anticholinergics. Antihistamines,
such as diphenhydramine, meclizine, and dimenhydri-
nate, antagonize the action of histamine at the H; recep-
tor. Anticholinergic agents, such as atropine and
scopolamine, are muscarinic receptor antagonists inhib-
iting the action of acetylcholine. Both antihistamines
and anticholinergics are effective for prophylaxis of mo-
tion sickness by blocking stimulation of the medullary
vomiting center via the vestibular system of the middle
and inner ear but have minimal effect on visceral stim-
ulation (13,14). Compared to other classes of
antiemetics, there are few published reports in which
antihistamines were used for CHS, and none described
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successful termination of hyperemesis using a single
agent (31,34,42,43,48,52,68). There was 1 article
detailing the use of the anticholinergic scopolamine
(43). Both classes of medication are associated with sig-
nificant CNS side effects, such as sedation, dizziness,
incoordination, fatigue, dry mouth, urinary retention,
blurred vision, and exacerbation of narrow-angle glau-
coma (14).

Benzodiazepines. Gamma-aminobutyric acid (GABA)
and its receptors are located in the CNS and the gastroin-
testinal tract, and affect motility and mucosal homeosta-
sis as well as the release of histamine, acetylcholine,
serotonin, and prostaglandins (17,84). Exogenous
cannabinoids reduce GABAminergic neurotransmission,
increase extracellular GABA, enhance dopamine
release in both the striatum and mesolimbic systems,
and decrease extracellular glutamate (85-88). These
effects may result in symptoms of paranoia, anxiety,
and tremors experienced by some cannabis users.
Abrupt cannabis cessation has led to catatonia from
GABA and dopamine D, receptor hypoactivity and
glutamate N-methyl-D-aspartate receptor hyperactivity,
which  has been  successfully treated  with
benzodiazepines (89,90). Benzodiazepines have GABA
receptor agonist-like properties with antiemetic effects
through the inhibition of medullary and vestibular
nuclei associated with nausea and emesis, and possibly
of the gastrointestinal tract as well (84). The anxiolysis
and sedation produced by benzodiazepines are also useful
in this regard, especially in the setting of abnormal sym-
pathetic nervous system response to stress. For treatment
of CHS, benzodiazepines, most commonly lorazepam,
were used in several articles (6,7,29-33,35,36,38,39,
42.,49,54,55,59,68,71,75,76,91-94). The adverse
CNS side effects with benzodiazepines include over-
sedation, hypoventilation, dizziness, confusion, and
incoordination.

Corticosteroids. Corticosteroids, such as dexamethasone
and methylprednisolone, have been used as antiemetics
for chemotherapy-induced nausea and emesis for several
decades, but their mechanisms of action are still unknown
(14). Some theories include antagonism of 5-HTj5 recep-
tors, inhibition of serotonin and endogenous opioid
release, activation of glucocorticoid receptors in the nu-
cleus tractus solitarius, and inhibition of prostaglandin
synthesis (17). The use of corticosteroids for the treat-
ment of CHS appears in only 3 articles in which multiple
agents were administered (44,45,95). Adverse short-term
side effects include elevated blood glucose and psychosis,
and long-term side effects include adrenal suppression,
immunosuppression, delayed wound healing, and
gastritis (14).

Capsaicin.  Capsaicin, or  8-methyl-N-vanillyl-6-
nonenamide, is a chemical found in several species of
chili pepper that binds to transient receptor potential
vanilloid-1 (TRPV/) receptors. TRPV1 receptors are
found throughout the body, often in proximity to CB; re-
ceptors, which suggests a functional interaction (96).
These areas include the gastrointestinal tract and medul-
lary vomiting center. TRPV | receptors are activated by
low pH and high temperature and may regulate release
of substance P, an important mediator of nausea and
emesis, from sensory nerves (97). As such, TRPV | recep-
tors have a theoretical role in the efficacy of hot showers/
baths for symptomatic relief of CHS (98). Capsaicin is
available as a topical cream that produces a sensation of
heat on contact with skin. A small number of CHS cases
treated with topical capsaicin in the ED have been re-
ported (99-102). Side effects of capsaicin are most
commonly skin irritation and blistering at the site of
application. The neurokinin-1 (NK1) receptor antagonist
aprepitant has been used as an antiemetic in children with
CVS (103). The NK1 receptor is the endogenous receptor
for substance P. Aprepitant is only available in oral form,
and it has not appeared in any published articles for treat-
ment of CHS to date.

Opioids. The endogenous opioid system consists of u, 0,
and « opioid receptors and associated ligands, such as en-
kephalins and endomorphins, which are found widely
throughout the body, including the gastrointestinal tract
(104). Nausea and emesis are common side effects of opi-
oids, and the mechanism is not completely understood
(105). Some theories include opioid receptor activation
in the chemoreceptor trigger zone, enhanced sensitivity
of the vestibular system, and delayed gastric emptying
(104). Opioid receptor antagonists, such as naloxone
and alvimopan, have been studied for their antiemetic
properties (104,105). However, these drugs reverse
centrally mediated analgesia from both exogenous and
endogenous sources. As such, opioid antagonists are
inappropriate for patients with CHS, who frequently
have concomitant abdominal discomfort. Opioids have
been used in the treatment of CHS in several cases in
which multiple agents were used (25,31,32,49,55,
58,71,72,75,76,93,95,106-108). Because there is the
potential to worsen hyperemesis and promote addictive
behavior over multiple acute care visits, opioids should
be used with caution in the treatment of CHS.

Hot shower or bath. Although not a pharmacologic or
routine ED treatment, hot showers and bathing were
mentioned in most articles regarding CHS as universally
effective at abating CHS. Several theories have been sug-
gested to explain this mechanism. One theory is the dose-
dependent hypothermic effect of cannabinoids binding to
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CB; receptors of the hypothalamus, the thermoregulatory
center of the brain (19,98). “Cutaneous steal” syndrome
is another putative mechanism in which cutaneous
vasodilation from hot water alters core temperature and
splanchnic circulation, thus lessening abdominal
discomfort (11,94). Another possibility is that the
dysphoria and anxiety associated with CHS may be
subjectively relieved with hot showering or bathing
(19,98).

Cessation and rehabilitation. Cessation of cannabis
should be emphasized by the treating clinician as the
only proven cure for CHS (109). Patients may be sur-
prised to learn that the root cause for their episodic hyper-
emesis is long-term cannabis use, which may prevent
future attempts at self-treatment with more cannabis
(110). A discussion of how these patients integrate
cannabis into their daily routine and social structure
may be revealing with regard to cessation strategies. In-
formation regarding local rehabilitation programs or spe-
cialists focusing on cannabis addiction should be
provided if possible. Psychiatric treatment may be indi-
cated if there is evidence of affective disorder, psychosis,
or if the patient expresses interest in long-term treatment
with benzodiazepines or tricyclic antidepressants, which
may have efficacy. However, cannabis avoidance is the
least risky way forward. Abstinence leading to sobriety
is the best option to prevent recurrence.

CONCLUSION

As the legalization and availability of high-potency
cannabis continues to increase, ED visits and hospital ad-
missions for CHS and other cannabis-related disorders
will likely rise in parallel. Despite the increasing preva-
lence of CHS, there is a limited body of high-quality
research involving its pathophysiology and best pharma-
cologic treatment. Although standard antiemetics may be
tried initially, treatment failure should be anticipated, as
suggested by the large number of case studies and reports
in which multiple unrelated agents were required. Paren-
teral benzodiazepines represent a logical choice for treat-
ment of CHS, because hyperemesis may be precipitated
by stress in patients with pre-existing abnormal HPA
axis feedback and sympathetic nervous system response
from chronic cannabis use. Haloperidol has been used
off-label as an antiemetic in several case reports and
may be advantageous because of its powerful sedating ef-
fects. Droperidol represents another potential agent,
because it has been approved by the U.S. Food and
Drug Administration as an antiemetic at doses to which
the black box warning does not apply. Topical capsaicin
also holds promise based on an entirely different pharma-
cologic mechanism.

Future studies are greatly needed to further define the
etiology of CHS, which in turn should help define tar-
geted pharmacologic treatment. Recognition of CHS
and its resistance to standard antiemetic therapy will
obviate extensive and futile diagnostic testing and irrele-
vant treatment in the ED and hospital wards, reduce
morbidity, and decrease health care costs. Clinicians car-
ing for CHS patients willing to consider cessation should
also provide them with appropriate resources, because
discontinuation of cannabis use is curative.

REFERENCES

1. United Nations Office on Drugs and Crime. World Drug Report
2017. Available at. https://www.unodc.org/wdr2017/field/Book
let_3_Plantbased_drugs.pdf. Accessed September 12, 2017.

2. Azofeifa A, Mattson ME, Schauer G, McAfee T, Grant A,
Lyerla R. National estimates of marijuana use and related indica-
tors — National Survey on Drug Use and Health, United States,
2002-2014. MMWR Surveill Summ 2016;65(SS-11):1-25.

3. Substance Abuse and Mental Health Service Administration.
Highlights of the 2011 Drug Abuse Warning Network (DAWN)
findings on drug-related emergency department visits. Available
at. www.samhsa.gov/data/sites/default/files/DAWN127/DAWN1
27/sr127-DAWN-highlights.pdf. Accessed September 12, 2017.

4. Wilkinson ST, Yarnell S, Radhakrishnan R, Ball SA, D’Souza DC.
Marijuana legalization: impact on physicians and public health.
Annu Rev Med 2016;67:453-66.

5. Kim HS, Anderson JD, Saghafi O, Heard KJ, Monte AA. Cyclic
vomiting presentations following marijuana liberalization in Col-
orado. Acad Emerg Med 2015;22:694-9.

6. Allen JH, de Moore GM, Heddle R, Twartz JC. Cannabinoid hy-
peremesis: cyclical hyperemesis in association with chronic
cannabis use. Gut 2004;53:1566-70.

7. Cadman PE. Hypophosphatemia in users of cannabis. Am J Kid-
ney Dis 2017;69:152-5.

8. de Moore GM, Baker J, Bui T. Psychogenic vomiting complicated
by marijuana abuse and spontaneous pneumomediastinum. Aust N
Z J Psychiatry 1996;30:290—4.

9. Habboushe J, Sedor J. Cannabinoid hyperemesis acute renal fail-
ure: a common sequela of cannabinoid hyperemesis syndrome.
Am J Emerg Med 2014;32:690.e1-2.

10. Alaniz VI, Liss J, Metz TD, Stickrath E. Cannabinoid hyperemesis
syndrome: a cause of refractory nausea and vomiting in pregnancy.
Obstet Gynecol 2015;125:1484-6.

11. Darmani NA. Cannabinoid-induced hyperemesis: a conundrum-
from clinical recognition to basic science mechanisms. Pharma-
ceuticals (Basel) 2010;3:2163-77.

12. Galli JA, Sawaya RA, Friedenberg FK. Cannabinoid hyperemesis
syndrome. Curr Drug Abuse Rev 2011;4:241-9.

13. Hornby PJ. Central neurocircuitry associated with emesis. Am J
Med 2001;111(suppl 8A):106S-12.

14. Hendren G, Aponte-Feliciano A, Kovac A. Safety and efficacy of
commonly used antiemetics. Expert Opin Drug Metab Toxicol
2015;11:1753-67.

15. Abalo R, Vera G, Lopez-Pérez AE, Martinez-Villaluenga M, Mar-
tin-Fontelles MI. The gastrointestinal pharmacology of cannabi-
noids: focus on motility. Pharmacology 2012;90:1-10.

16. Carvalho AF, Van Bockstaele EJ. Cannabinoid modulation
of noradrenergic circuits: implications for psychiatric disor-
ders. Prog Neuropsychopharmacol Biol Psychiatry 2012;38:
59-67.

17. Bashashati M, McCallum RW. Neurochemical mechanisms and
pharmacologic strategies in managing nausea and vomiting related
to cyclic vomiting syndrome and other gastrointestinal disorders.
Eur J Pharmacol 2014,722:79-94.

Downloaded for Anonymous User (n/a) at MERCY HOSPITAL ST LOUIS from ClinicalKey.com by Elsevier on December 18, 2019.
For personal use only. No other uses without permission. Copyright ©2019. Elsevier Inc. All rights reserved.


https://www.unodc.org/wdr2017/field/Booklet_3_Plantbased_drugs.pdf
https://www.unodc.org/wdr2017/field/Booklet_3_Plantbased_drugs.pdf
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref2
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref2
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref2
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref2
http://www.samhsa.gov/data/sites/default/files/DAWN127/DAWN127/sr127-DAWN-highlights.pdf
http://www.samhsa.gov/data/sites/default/files/DAWN127/DAWN127/sr127-DAWN-highlights.pdf
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref4
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref4
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref4
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref5
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref5
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref5
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref6
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref6
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref6
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref7
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref7
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref8
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref8
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref8
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref9
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref9
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref9
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref10
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref10
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref10
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref11
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref11
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref11
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref12
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref12
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref13
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref13
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref14
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref14
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref14
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref15
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref15
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref15
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref16
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref16
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref16
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref16
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref17
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref17
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref17
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref17

Cannabinoid Hyperemesis Syndrome

361

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Levinthal DJ. The cyclic vomiting syndrome threshold: a frame-
work for understanding pathogenesis and predicting successful
treatments. Clin Transl Gastroenterol 2016;7:¢198.

Richards JR. Cannabinoid hyperemesis syndrome: a disorder of
the HPA axis and sympathetic nervous system? Med Hypotheses
2017;103:90-5.

Simonetto DA, Oxentenko AS, Herman ML, Szostek JH. Cannabi-
noid hyperemesis: a case series of 98 patients. Mayo Clin Proc
2012;87:114-9.

Parker LA, Rock EM, Limebeer CL. Regulation of nausea and
vomiting by cannabinoids. Br J Pharmacol 2011;163:1411-22.
May MB, Glode AE. Dronabinol for chemotherapy-induced
nausea and vomiting unresponsive to antiemetics. Cancer Manag
Res 2016;8:49-55.

Bloomfield MA, Ashok AH, Volkow ND, Howes OD. The effects
of A(9)-tetrahydrocannabinol on the dopamine system. Nature
2016;539:369-717.

Atakan Z. Cannabis, a complex plant: different compounds and
different effects on individuals. Ther Adv Psychopharmacol
2012;2:241-54.

Soriano-Co M, Batke M, Cappell MS. The cannabis hyperemesis
syndrome characterized by persistent nausea and vomiting,
abdominal pain, and compulsive bathing associated with chronic
marijuana use: a report of eight cases in the United States. Dig
Dis Sci 2010;55:3113-9.

Beech RA, Sterrett DR, Babiuk J, Fung H. Cannabinoid hyperem-
esis syndrome: a case report and literature review. J Oral Maxillo-
fac Surg 2015;73:1907-10.

Izzo AA, Camilleri M. Emerging role of cannabinoids in gastroin-
testinal and liver diseases: basic and clinical aspects. Gut 2008;57:
1140-55.

ElSohly MA, Mehmedic Z, Foster S, Gon C, Chandra S,
Church JC. Changes in cannabis potency over the last 2 decades
(1995-2014): analysis of current data in the United States. Biol
Psychiatry 2016;79:613-9.

Richards JR, Gordon BK, Danielson AR, Moulin AK. Pharmaco-
logic treatment of cannabinoid hyperemesis syndrome: a system-
atic review. Pharmacotherapy 2017;37:725-34.

Namin F, Patel J, Lin Z, Sarosiek I, Foran P, Esmaeili P,
McCallum R. Clinical, psychiatric and manometric profile of cy-
clic vomiting syndrome in adults and response to tricyclic therapy.
Neurogastroenterol Motil 2007;19:196-202.

Venkatesan T, Zadvornova Y, Raff H, Hillard CJ. Endocannabi-
noid-related lipids are increased during an episode of cyclic vom-
iting syndrome. Neurogastroenterol Motil 2016;28:1409-18.
Chang YH, Windish D. Cannabinoid hyperemesis relieved by
compulsive bathing. Mayo Clin Proc 2009;84:76-8.

Nicolson SE, Denysenko L, Mulcare JL, Vito JP, Chabon B.
Cannabinoid hyperemesis syndrome: a case series and review of
previous reports. Psychosomatics 2012;53:212-9.

Witsil JC, Mycyk MB. Haloperidol, a novel treatment for cannabi-
noid hyperemesis syndrome. Am J Ther 2017;24:e64-7.

Braver O, Leibman Y. Cannabinoid hyperemesis syndrome:
descriptive overview of an under-recognized diagnosis. Isr Med
Assoc J 2015;17:324-5.

Contreras Narvaez C, Mola Gilbert M, Batlle de Santiago E, Bigas
Farreres J, Giné Serven E, Caifiete Crespillo J. Cannabinoid hyper-
emesis syndrome. A report of six new cases and a summary of pre-
vious reports. Adicciones 2016;28:90-8.

Boeckxstaens GE. Cannabinoid hyperemesis with the unusual
symptom of compulsive bathing. Ned Tijdschr Geneeskd 2005;
149:1468-71.

Alfonso Moreno V, Ojesa F, Moreno-Osset E. Cannabinoid hyper-
emesis. Gastroenterol Hepatol 2006;29:434-5.

Chepyala P, Olden KW. Cyclic vomiting and compulsive bathing
with chronic cannabis abuse. Clin Gastroenterol Hepatol 2008;6:
710-2.

Sannarangappa V, Tan C. Cannabinoid hyperemesis. Intern Med J
2009;39:777-8.

Sontineni SP, Chaudhary S, Sontineni V, Lanspa SJ. Cannabinoid
hyperemesis syndrome: clinical diagnosis of an under recognized

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

manifestation of chronic cannabis abuse. World J Gastroenterol
2009;15:1264-6.

Price SL, Fisher C, Kumar R, Hilgerson A. Cannabinoid hyperem-
esis syndrome as the underlying cause of intractable nausea and
vomiting. ] Am Osteopath Assoc 2011;111:166-9.

Fleig S, Brunkhorst R. Hyperemesis and a high water bill. Z Gas-
troenterol 2011;49:1479-81.

Lieb M, Palm U, Nicolaus M, Reibke R, Baghai TC. Cannabinoid-
induced hyperemesis. Psychiatr Prax 2011;38:147-9.

Schmid SM, Lapaire O, Huang D]J, Jiirgens FE, Giith U. Cannabi-
noid hyperemesis syndrome: an underreported entity causing
nausea and vomiting of pregnancy. Arch Gynecol Obstet 2011;
284:1095-7.

Bonnet U, Chang DI, Scherbaum N. Cannabis hyperemesis syn-
drome. Fortschr Neurol Psychiatr 2012;80:98-101.

Chen J, McCarron. Cannabinoid hyperemesis syndrome: a result
of chronic, heavy cannabis use. Curr Psychiatry 2013;12:48-54.
Lam PW, Frost DW. Nabilone therapy for cannabis withdrawal
presenting as protracted nausea and vomiting. BMJ Case Rep
2014;2014. pii:bcr2014205287.

Swanson M, Epperly T. Vomiting, abdominal pain, compulsive
bathing—Dx? J Fam Pract 2014;63:257-9.

Andrews KH, Bracero LA. Cannabinoid hyperemesis syndrome
during pregnancy: a case report. J] Reprod Med 2015;60:430-2.
Bajgoric S, Samra K, Chandrapalan S, Gautam N. Cannabinoid
hyperemesis syndrome: a guide for the practising clinician. BMJ
Case Rep 2015;2015. pii: ber2015210246.

Desjardins N, Jamoulle O, Taddeo D, Stheneur C. Cannabinoid hy-
peremesis syndrome in a 17-year-old adolescent. J Adolesc Health
2015;57:565-7.

Hinton KL, Chui JS, McWhorter KA, Jallad RH, Siple JF. Canna-
binoid hyperemesis syndrome: a paradoxical case. Ann Pharmac-
other 2016;50:1071-2.

Jones JL, Abernathy KE. Successful treatment of suspected canna-
binoid hyperemesis syndrome using haloperidol in the outpatient
setting. Case Rep Psychiatry 2016;2016:3614053.

Woods JA, Wright NJ, Gee J, Scobey MW. Cannabinoid hyperem-
esis syndrome: an emerging drug-induced disease. Am J Ther
2016;23:e601-5.

Yazbeck-Karam VG, Siddik-Sayyid SM, Barakat HB, Korjian S,
Aouad MT. Haloperidol versus ondansetron for treatment of estab-
lished nausea and vomiting following general anesthesia: a ran-
domized clinical trial. Anesth Analg 2016;124:438-44.

Powney MJ, Adams CE, Jones H. Haloperidol for psychosis-
induced aggression or agitation (rapid tranquillisation). Cochrane
Database Syst Rev 2012;11:CD009377.

Hickey JL, Witsil JC, Mycyk MB. Haloperidol for treatment of
cannabinoid hyperemesis syndrome. Am J Emerg Med 2013;31:
1003.e5-6.

Srihari P, Liu M, Punzell S, Shebak SS, Rea WS. Cannabinoid hy-
peremesis syndrome associated with compulsive showering and
acute kidney injury. Prim Care Companion CNS Disord 2016;18.
Schulze DR, Carroll FI, McMahon LR. Interactions between dopa-
mine transporter and cannabinoid receptor ligands in rhesus mon-
keys. Psychopharmacology 2012;222:425-38.

Desai RI, Thakur GA, Vemuri VK, et al. Analysis of tolerance and
behavorial/physical dependance during chronic CB1 agonist treat-
ment: effects of CB1 agonists, antagonists and noncannabinoid
drugs. J Pharmacol Exp Ther 2013;344:319-28.

D’Souza DC, Braley G, Blaise R, et al. Effects of haloperidol on
the behavioral, subjective, cognitive, motor, and neuroendocrine
effects of delta-9-tetrahydrocannabinol in humans. Psychophar-
macology (Berl) 2008;198:587-603.

Wilson RP, Bhattacharyya S. Antipsychotic efficacy in psychosis
with co-morbid cannabis misuse: a systematic review. J Psycho-
pharmacol 2016;30:99-111.

Richards JR, Schneir AB. Droperidol in the emergency depart-
ment: is it safe? J Emerg Med 2003;24:441-7.

Nuttall GA, Malone AM, Michels CA, et al. Does low-dose dro-
peridol increase the risk of polymorphic ventricular tachycardia
or death in the surgical patient? Anesthesiology 2013;118:382-6.

Downloaded for Anonymous User (n/a) at MERCY HOSPITAL ST LOUIS from ClinicalKey.com by Elsevier on December 18, 2019.
For personal use only. No other uses without permission. Copyright ©2019. Elsevier Inc. All rights reserved.


http://refhub.elsevier.com/S0736-4679(17)31176-9/sref18
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref18
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref18
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref19
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref19
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref19
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref20
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref20
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref20
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref21
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref21
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref22
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref22
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref22
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref23
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref23
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref23
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref24
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref24
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref24
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref25
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref25
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref25
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref25
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref25
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref26
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref26
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref26
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref27
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref27
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref27
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref28
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref28
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref28
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref28
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref29
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref29
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref29
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref30
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref30
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref30
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref30
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref31
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref31
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref31
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref32
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref32
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref33
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref33
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref33
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref34
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref34
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref35
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref35
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref35
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref36
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref36
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref36
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref36
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref37
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref37
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref37
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref38
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref38
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref39
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref39
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref39
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref40
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref40
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref41
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref41
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref41
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref41
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref42
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref42
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref42
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref43
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref43
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref44
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref44
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref45
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref45
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref45
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref45
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref46
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref46
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref47
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref47
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref48
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref48
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref48
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref49
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref49
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref50
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref50
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref51
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref51
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref51
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref52
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref52
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref52
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref53
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref53
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref53
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref54
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref54
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref54
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref55
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref55
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref55
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref56
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref56
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref56
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref56
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref57
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref57
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref57
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref58
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref58
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref58
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref59
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref59
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref59
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref60
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref60
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref60
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref61
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref61
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref61
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref61
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref62
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref62
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref62
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref62
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref63
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref63
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref63
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref64
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref64
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref65
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref65
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref65

362 J. R. Richards
66. Richards JR, Richards IN, Ozery G, Derlet RW. Droperidol anal- 89. Caudron M, Rolland B, Deheul S, Geoffroy PA, Thomas P,
gesia for opioid-tolerant patients. J Emerg Med 2011;41:389-96. Amad A. Catatonia and cannabis withdrawal: a case report. Subst

67. Yang T, Liu Q, Lu M, Ma L, Zhou Y, Cui Y. Efficacy of olanzapine Abus 2016;37:188-9.
for the prophylaxis of chemotherapy-induced nausea and vomit- 90. Sienaert P, Dhossche DM, Vancampfort D, De Hert M, Gazdag G.
ing: a meta-analysis. Br J Clin Pharmacol 2017;83:1369-79. A clinical review of the treatment of catatonia. Front Psychiatry

68. Dines AM, Wood DM, Galicia M, et al. Presentations to the emer- 2014;5:1-8.
gency department following cannabis use—a multi-centre case se- 91. Bertolino J, Abdo L, Khau D, et al. Cannabinoid hyperemesis syn-
ries from ten European countries. ] Med Toxicol 2015;11:415-21. drome: about 6 cases. Rev Med Interne 2015;36:694-7.

69. Richards JR, Dutczak O. Propranolol treatment of cannabinoid hy- 92. Sawni A, Vaniawala VP, Good M, Lim WY, Golec AS. Recurrent
peremesis syndrome: a case report. J Clin Psychopharmacol 2017; cyclic vomiting in adolescents: can it be cannabinoid hyperemesis
37:482-4. syndrome? Clin Pediatr (Phila) 2016;55:560-3.

70. Lee LY, Abbott L., Mahlangu B, Moodie SJ, Anderson S. The man- 93. Bonnet U, Stratmann U, Isbruch K. No opiates against cannabis
agement of cyclic vomiting syndrome: a systematic review. Eur J hyperemesis syndrome [in German]. Dtsch Med Wochenschr
Gastroenterol Hepatol 2012;24:1001-6. 2014;139:375-7.

71. Lee LY, Abbott L, Moodie S, Anderson S. Cyclic vomiting syn- 94. Figueroa-Rivera IM, Estremera-Marcial R, Sierra-Mercado M,
drome in 28 patients: demographics, features and outcomes. Eur Gutiérrez-Nunez J, Toro DH. Cannabinoid hyperemesis syn-
J Gastroenterol Hepatol 2012;24:939-43. drome: a paradoxical cannabis effect. Case Rep Gastrointest

72. Sullivan S. Cannabinoid hyperemesis. Can J Gastroenterol 2010; Med 2015;2015:405238.

24:284-5. 95. Bonnet U. An overlooked victim of cannabis: losing several years

73. Wild K, Wilson H. Cannabinoid hyperemesis. BMJ Case Rep of well-being and inches of jejunum on the way to unravel her hy-
2010;2010. pii:bcr0120102605. peremesis enigma. Clin Neuropharmacol 2016;39:53—4.

74. Wilson O, Lutton S, Doherty K. Diagnosing and treating cannabi- 96. Yang F, Zheng J. Understand spiciness: mechanism of TRPV1
noid hyperemesis. Emerg Nurse 2015;23:22-5. channel activation by capsaicin. Protein Cell 2017;8:169-77.

75. Argamany JR, Reveles KR, Duhon B. Synthetic cannabinoid hy- 97. 1zzo AA, Sharkey KA. Cannabinoids and the gut: new develop-
peremesis resulting in rhabdomyolysis and acute renal failure. ments and emerging concepts. Pharmacol Ther 2010;126:21-38.
Am J Emerg Med 2016;34:765.e1-2. 98. Richards JR, Lapoint JM, Burillo-Putze G. Cannabinoid hyperem-

76. Cox B, Chhabra A, Adler M, Simmons J, Randlett D. Cannabinoid esis syndrome: potential mechanisms for the benefit of capsaicin
hyperemesis syndrome: case report of a paradoxical reaction with and hot water hydrotherapy in treatment. Clin Toxicol (Phila)
heavy marijuana use. Case Rep Med 2012;2012:757696. 2018;56:15-24.

77. Hopkins CY, Gilchrist BL. A case of cannabinoid hyperemesis 99. LapointJ. Case series of patients treated for cannabinoid hyperem-
syndrome caused by synthetic cannabinoids. J Emerg Med 2013; esis syndrome with capsaicin cream (abstract). Clin Toxicol 2014;
45:544-6. 52:707.

78. Achanta L, Kelkhoff AJ. Cannabinoid hyperemesis—is it more 100. Biary R, Oh A, Lapoint J, Nelson LS, Hoffman RS, Howland MA.
common than we think? J Ark Med Soc 2013;109:158. Topical capsaicin cream used as a therapy for cannabinoid hyper-

79. Enuh HA, Chin J, Nfonoyim J. Cannabinoid hyperemesis syn- emesis syndrome (abstract). Clin Toxicol 2014;52:787.
drome with extreme hydrophilia. Int J Gen Med 2013;6:685-7. 101. Roman F, Llorens P, Burillo-Putze G. Topical capsaicin cream in

80. Iacopetti CL, Packer CD. Cannabinoid hyperemesis syndrome: a the treatment for cannabinoid hyperemesis syndrome [in Span-
case report and review of pathophysiology. Clin Med Res 2014; ish]. Med Clin (Barc) 2016;147:517-8.

12:65-7. 102. Dezieck L, Hafez Z, Conicella A, et al. Resolution of cannabis hy-

81. Nogi M, Fergusson D, Chiaco JM. Mid-ventricular variant Takot- peremesis syndrome with topical capsaicin in the emergency
subo cardiomyopathy associated with cannabinoid hyperemesis department: a case series. Clin Toxicol (Phila) 2017;55:908-13.
syndrome: a case report. Hawaii J Med Public Health 2014;73: 103. Cristofori F, Thapar N, Saliakellis E, et al. Efficacy of the
115-8. neurokinin-1 receptor antagonist aprepitant in children with

82. Ukaigwe A, Karmacharya P, Donato A. A gut gone to pot: a case of cyclical vomiting syndrome. Aliment Pharmacol Ther 2014;40:
cannabinoid hyperemesis syndrome due to K2, a synthetic canna- 309-17.
binoid. Case Rep Emerg Med 2014;2014:167098. 104. Sobczak M, Sataga M, Storr MA, Fichna J. Physiology, signaling,

83. Hejazi RA, Reddymasu SC, Namin F, Lavenbarg T, Foran P, and pharmacology of opioid receptors and their ligands in the
McCallum RW. Efficacy of tricyclic antidepressant therapy in gastrointestinal tract: current concepts and future perspectives. J
adults with cyclic vomiting syndrome: a two-year follow-up study. Gastroenterol 2014;49:24-45.

J Clin Gastroenterol 2010;44:18-21. 105. Porreca F, Ossipov MH. Nausea and vomiting side effects with

84. Singh P, Kuo B. Central aspects of nausea and vomiting in GI dis- opioid analgesics during treatment of chronic pain: mechanisms,
orders. Curr Treat Options Gastroenterol 2016;14:444-51. implications, and management options. Pain Med 2009;10:654—

85. Maldonado R, Berrendero F, Ozaita A, Robledo P. Neurochemical 62.
basis of cannabis addiction. Neuroscience 2011;181:1-17. 106. Torka P, Sharma R. Cannabinoid and hyperemesis. Mayo Clin Proc

86. Hoffman AF, Lupica CR. Mechanisms of cannabinoid inhibition 2012;87:502-3.
of GABA(A) synaptic transmission in the hippocampus. J Neuro- 107. Fabries P, Ribaud N, Puidupin A, Coton T. Cannabinoid hyperem-
sci 2000;20:2470-9. esis syndrome. Presse Med 2013;42:1531-3.

87. Nyiri G, Cserep C, Szabadits E, Mackie K, Freund TF. CB1 canna- 108. Mohammed F, Panchoo K, Bartholemew M, Maharaj D. Compul-
binoid receptors are enriched in the perisynaptic annulus and on sive showering and marijuana use - the cannabis hyperemisis syn-
preterminal segments of hippocampal GABAergic axons. Neuro- drome. Am J Case Rep 2013;14:326-8.
science 2005;136:811-22. 109. Budney AJ, Roffman R, Stephens RS, et al. Marijuana dependence

88. Deshpande LS, Blair RE, DeLorenzo RJ. Prolonged cannabinoid and its treatment. Addict Sci Clin Pract 2007;4:4-16.
exposure alters GABA(A) receptor mediated synaptic function 110. Singh E, Coyle W. Cannabinoid hyperemesis. Am J Gastroenterol

in cultured hippocampal neurons. Exp Neurol 2011;229:264-73.

2008;103:1048-9.

Downloaded for Anonymous User (n/a) at MERCY HOSPITAL ST LOUIS from ClinicalKey.com by Elsevier on December 18, 2019.
For personal use only. No other uses without permission. Copyright ©2019. Elsevier Inc. All rights reserved.


http://refhub.elsevier.com/S0736-4679(17)31176-9/sref66
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref66
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref67
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref67
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref67
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref68
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref68
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref68
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref69
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref69
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref69
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref70
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref70
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref70
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref71
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref71
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref71
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref72
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref72
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref73
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref73
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref74
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref74
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref75
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref75
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref75
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref76
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref76
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref76
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref77
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref77
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref77
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref78
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref78
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref79
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref79
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref80
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref80
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref80
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref81
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref81
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref81
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref81
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref82
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref82
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref82
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref83
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref83
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref83
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref83
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref84
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref84
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref85
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref85
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref86
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref86
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref86
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref87
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref87
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref87
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref87
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref88
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref88
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref88
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref89
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref89
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref89
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref90
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref90
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref90
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref91
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref91
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref92
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref92
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref92
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref93
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref93
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref93
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref94
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref94
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref94
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref94
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref95
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref95
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref95
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref96
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref96
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref97
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref97
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref98
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref98
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref98
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref98
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref99
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref99
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref99
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref100
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref100
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref100
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref101
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref101
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref101
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref102
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref102
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref102
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref103
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref103
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref103
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref103
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref104
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref104
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref104
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref104
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref104
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref105
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref105
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref105
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref105
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref106
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref106
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref107
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref107
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref108
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref108
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref108
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref109
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref109
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref110
http://refhub.elsevier.com/S0736-4679(17)31176-9/sref110

Cannabinoid Hyperemesis Syndrome 363

ARTICLE SUMMARY
1. Why is this topic important?

Cannabis is used daily by millions of Americans.
Cannabinoid hyperemesis syndrome (CHS) is becoming
more prevalent as cannabis legalization, use, and potency
increases. Emergency physicians should be aware of this
complex clinical problem and its treatment options.

2. What does this review attempt to show?

This review provides a concise exploration of the phys-
iology and pathophysiology that underlies the nausea and
emesis of CHS (much of which is theoretical), and the best
evidence linking drugs’ mechanism of actions with phar-
macological treatment of acute episodes of CHS in the
emergency department.

3. What are the key findings?

Standard antiemetics often fail to terminate hypereme-
sis in CHS patients, who may have disordered hypotha-
lamic—pituitary—adrenal axis and sympathetic nervous
system responses to stress. As such, sedating agents
such as benzodiazepines and antipsychotics appear to be
the most efficacious. Topical capsaicin may also be effec-
tive based on entirely different pharmacodynamics.

4. How is patient care impacted?

Patients with CHS may be misdiagnosed and subjected
to extensive and unnecessary laboratory testing, imaging,
and procedures. This increases risks to the patient, dura-
tion of stay, and total health care costs to society. Ques-
tions regarding chronic cannabis use and frequent hot
showering are facile methods to identify these patients
in the emergency department to initiate appropriate
directed care. Patients with emesis refractory to standard
antiemetic agents should be queried about recent mari-
juana or other cannabinoid use, and potentially evaluated
by screening for common drugs of abuse to detect
cannabis use when CHS is suspected.

Downloaded for Anonymous User (n/a) at MERCY HOSPITAL ST LOUIS from ClinicalKey.com by Elsevier on December 18, 2019.
For personal use only. No other uses without permission. Copyright ©2019. Elsevier Inc. All rights reserved.



	Cannabinoid Hyperemesis Syndrome: Pathophysiology and Treatment in the Emergency Department
	Introduction
	Discussion
	Pathophysiology of Nausea and Emesis
	The Endocannabinoid System and CHS
	CHS Treatment Options
	Dopamine antagonists
	Serotonin antagonists
	Antihistamines and anticholinergics
	Benzodiazepines
	Corticosteroids
	Capsaicin
	Opioids
	Hot shower or bath
	Cessation and rehabilitation


	Conclusion
	References


