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Cannabinoid hyperemesis syndrome:
A result of chronic, heavy Cannabis use
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Hot showers, marijuana
cessation relieve nausea
and vomiting

annabis is the most commonly abused drug in the

United States. Since 2008, Cannabis use has signifi-

cantly increased,' in part because of legalization for
medicinal and recreational use. Cannabinoid hyperemesis
syndrome (CHS) is characterized by years of daily Cannabis
use, recurrent nausea, vomiting and abdominal pain, com-
pulsive bathing for symptom relief, and symptom resolu-
tion with cessation of use.

Prompt recognition of CHS can reduce costs associated
with unnecessary workups, emergency department (ED)
and urgent care visits, and hospital admissions.** This arti-
cle provides a review of CHS with discussion of diagnostic
and management considerations.

Nauseated and vomiting—and stoned

Mr. M, age 24, self-presents to the ED complaining of two days
of severe nausea, colicky abdominal pain, and nonbloody, non-
bilious vomiting, as often as 20 times a day. His symptoms be-
come worse with food, and he has difficulty eating and drinking
because of his vomiting. Mr. M reports transient symptom relief
when he takes hot showers, and has been taking more than 14
showers a day. He reports similar episodes, occurring every two
or three months over the last two years, resulting in several ED
visits and three hospital admissions.

Mr. M has smoked two to three joints a day for seven years;
he has increased his Cannabis use in an attempt to alleviate his
symptoms, but isn’t sure if doing so was helpful. He denies use
of tobacco and other illicit drugs, and reports drinking one to
three drinks no more than twice a month. He reports dizziness
when standing, but no other symptoms. He does not take any



medications, and medical and psychiatric
histories are unremarkable.

Physical exam reveals a thin, uncomfort-
able, young man. Vital signs were significant
for tachycardia and mild orthostatic hypo-
tension. His abdomen was diffusely tender,
soft, and nondistended. Urine toxicology is
positive for delta-9-tetrahydrocannabinol
(THC) only. Labs, including a complete blood
count (CBC), basic metabolic panel, liver
function tests, and lipase, are within normal
limits. Prior workup included abdominal
radiographs, abdominal ultrasonography,
abdominal CT, and gastric biopsy; all are nor-
mal. He has mild gastritis and esophagitis on
esophagogastroduodenoscopy and mildly
delayed gastric emptying. HIV and hepatitis
screenings are negative. Six months ago he
received antibiotic therapy for Helicobacter
pylori infection.

Mr. M is admitted to the hospital and seen
by the psychiatric consultation service. He is
treated with IV ondansetron and prochlor-
perazine, with little effect. He showers fre-
quently until his symptoms begin to abate
within 36 hours of stopping Cannabis use,
and is discharged soon after. Psychiatric clini-
cians provide brief motivational interviewing
while Mr. M is in the hospital, and refer him
to outpatient psychiatric care and Narcotics
Anonymous. Mr. M is then lost to follow up.

In 2011, 18.1 million people reported
Cannabis use in the previous month; 39%
reported use in 20 of the last 30 days.! A
high rate of use and a relatively low num-
ber of cases suggests that CHS is rare.
However, it is likely that CHS is under-
recognized and under-reported.*** CHS
symptoms may be misattributed to cyclic
vomiting syndrome,® because 50% of pa-
tients diagnosed with cyclic vomiting syn-
drome report daily Cannabis use.® There is
no epidemiological data on the incidence
or prevalence of CHS among regular
Cannabis users.”

Allen and colleagues first described this
syndrome in 2004.* Since then, CHS has
been documented in a growing number of
case reports and reviews,>*>” yet it con-
tinues to be under-recognized. Many CHS
patients experience delays in diagnosis—
often years—resulting in prolonged suffer-

ing, and costs incurred by frequent ED and
urgent care visits, hospital admissions,
and unnecessary workups.?*”

Clinical characteristics

CHS is characterized by recurrent, hyper-
emetic episodes in the context of chronic,
daily Cannabis use.* The average age of
onset is 25.6 years (range: 16 to 51 years).?
Ninety-five percent of CHS patients used
Cannabis daily, for, on average, 9.8 years
before symptom onset.> The amount of
Cannabis used, although generally high,
is difficult to quantify, and has been de-
scribed as heavy and hourly in units of
blunts, cones, joints, bongs, etc. Patients
are most likely to present during acute hy-
peremetic episodes, which occur in a cyclic
pattern, every four to eight weeks,® inter-
spersed with symptom-free periods. Three
phases have been described:

¢ prodromal or pre-emetic phase

* hyperemetic phase

¢ recovery phase.*!?

Many patients report a prodromal
phase, with one or two weeks of morning
nausea, food aversion, preserved eating
patterns, possible weight loss, and occa-
sional vomiting. The acute, hyperemetic
phase is characterized by severe nausea,
frequent vomiting, abdominal pain, and
compulsive bathing for temporary symp-
tom relief. In the recovery phase, symptom
improvement and resolution occur with
cessation of Cannabis use.*'* Symptom im-
provement can occur within 12 hours of
Cannabis cessation, but can take as long as
three weeks.®* Patients remain symptom-
free while abstinent, but symptoms rap-
idly recur when they resume use.>*

Cannabis is used as an antiemetic and
appetite stimulant for chemotherapy-
associated nausea and for anorexia in
HIV infection. The pathogenesis of para-
doxical hyperemetic symptoms of CHS
remain unclear, but several mechanisms
have been proposed. The principle ac-
tive cannabinoid in Cannabis is the highly
lipophilic compound THC, which binds
to cannabinoid type 1 (CB1) and type 2
(CB2) receptors in the CNS and other tis-
sues. It is thought that the antiemetic and
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Findings associated with
cannabinoid hyperemesis
syndrome

Key features

® Recurrent episodes of severe nausea
and intractable vomiting

* Abdominal cramping

e Current, heavy Cannabis use for at least 3
months

® Learned behavior of compulsive bathing?
with symptom relief

e Symptom resolution with cessation
of Cannabis use

Possible associated features

¢ Polydipsia

¢ Mild leukocytosis

* Low grade pyrexia

¢ Hypokalemia, hypochloremia
e Elevated (salivary) amylase

* Weight loss

e Mild gastritis on
esophagogastroduodenoscopy

* Delayed gastric emptying during acute
episodes

* Antiemetics generally are ineffective

aCompulsive bathing with symptom relief should be
considered pathognomonic

Source: References 2-4,7,8

appetite-stimulating effects of Cannabis
are mediated by CB1 receptor activation
in the hypothalamus. Nausea and vom-
iting are thought to be mediated by CBl1
receptor activation in the enteric nervous
system, which causes slowed peristalsis,
delayed gastric emptying, and splanchnic
vasodilation.***

In sensitive persons, chronic heavy
Cannabis use can cause THC to accumu-
late to a toxic level in fatty tissues, causing
enteric receptor binding effects to override
the CNS receptor-binding effects.* This is
supported by case studies describing se-
vere vomiting with IV injection of crude
marijuana extract.’® Nearly 100 different
THC metabolites have been identified.
The Cannabis plant contains more than 400
chemicals, with 60 cannabinoid structures,
any of which could cause CHS in toxic con-
centrations.*” Among them, cannabidiol,
a 5-HT1A partial agonist, was shown to

cause vomiting at higher doses in animal
studies.*”

Mechanisms of action

Cannabis has been used for centuries, so it
is unclear why CHS is only recently being
recognized. It may be because of higher
THC content through selective breeding of
plants and a more selective use of female
buds that contain more concentrated THC
levels than leaves and stems.> Alternately,
CHS may be caused by exogenous sub-
stances, such as pesticides, additives,
preservatives, or other chemicals used in
marijuana preparation, although there is
little evidence to support this.?

The mechanism of symptom relief with
hot bathing also is unclear. Patients report
consistent, global symptom improvement
with hot bathing.® Relief is rapid, transient,
and temperature dependent.* CB1 recep-
tors are located near the thermoregulato-
ry center of the hypothalamus. Increased
body temperature with hot bathing may
counteract the thermoregulatory dysregu-
lation associated with Cannabis use.* It has
been proposed that splanchnic vasodila-
tion might contribute to CHS symptoms.
Thus, redistribution of blood from the gut
to the skin with warm bathing causes a
“cutaneous steal syndrome,” resulting in
symptom relief."!

Diagnostic approach
Four key features should be present when
making a diagnosis of CHS:

® heavy marijuana use

e recurrent episodes of severe nausea,

vomiting, and abdominal cramping

* compulsive bathing for transient

symptom relief

e resolution of symptoms with cessa-

tion of Cannabis use.>*#

Compulsive, hot bathing for symptom
relief was described in 98% of all reported
cases,’ and should be considered pathogno-
monic.? CHS patients can present with other
symptoms, including polydipsia, mild fever,
weight loss, and orthostasis.> Although lab
studies usually are normal, mild leukocyto-
sis, hypokalemia, hypochloremia, elevated
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Initial workup of suspected cannabinoid hyperemesis syndrome®

History

¢ Obtain a complete substance use history: clarify onset, frequency, amount, and
duration of regular Cannabis use

e Establish temporal relationships

Physical exam e Vital signs with orthostatics

¢ Abdominal exam: diffusely tender, benign
~ » Signs and symptoms of dehydration, mild fever

Initial studies

. * Basic labs: urine toxicology screen, complete blood count, basic metabolic

. panel, liver function tests, amylase, lipase, pregnancy test, urinalysis
. ¢ Imaging: plain abdominal radiograph

aMore extensive workup should be guided by clinical suspicion

Source: References 2,4,7

salivary amylase, mild gastritis on esopha-
gogastroduodenoscopy, and delayed gastric
emptying have been described during acute
episodes (Table 1).>47%

Diagnosis starts with a history and
physical exam, followed by a basic work-
up geared towards ruling out other causes
of acute nausea and vomiting.?” Establish
temporal relationships between symp-
toms, Cannabis use (onset, frequency,
amount, duration), and bathing behaviors.
A positive urine toxicology screen supports
a CHS diagnosis and can facilitate discus-
sion of Cannabis use.? If you suspect CHS,
rule out potentially life-threatening causes
of acute nausea, vomiting, and abdominal
pain, such as intestinal obstruction or per-
foration, pancreaticobiliary disease, and
pregnancy. The initial workup should in-
clude a CBC, basic metabolic panel, liver
function tests, amylase, lipase, pregnancy
test, urinalysis, urine toxicology screen,
and abdominal radiographs (Table 2).2*7
The differential diagnosis of recurrent
vomiting is broad and should be consid-
ered (Table 3, page 52).*7¢ Further workup
can proceed non-emergently, and should
be prompted by clinical suspicion.>”

Supportive treatment, education

Treatment of acute hyperemetic episodes
in CHS primarily is supportive; address
dehydration with IV fluids and electro-
lyte replenishment as needed.?*” Standard
antiemetics, including 5-HT3 receptor an-
tagonists, D2 receptor antagonists, and H1

receptor antagonists, are largely ineffec-
tive.>® Although narcotics have been used
to treat abdominal pain, use caution when
prescribing because they can exacerbate
nausea and vomiting.” Case reports have
described symptom relief with inpatient
treatment with lorazepam'? and self-medi-
cation with alprazolam,* but more evidence
is needed. A recent case report described
prompt resolution of symptoms with IV
haloperidol.”® Treating gastritis symptoms
with acid suppression therapy, such as a
proton pump inhibitor, has been suggest-
ed.” Symptoms abate during hospitaliza-
tion regardless of treatment, marking the
progression into the recovery phase with
abstinence. There are no proven treatments
for CHS, aside from cessation of Cannabis
use. Treatment should focus on motivating
your patient to stop using Cannabis.

Acute, hyperemetic episodes are ideal
teachable moments because of the acuity
of symptoms and clear association with
Cannabis use. However, some patients may
be skeptical about CHS because of the bet-
ter-known antiemetic effects of Cannabis.
For such patients, provide informational
materials describing CHS and take time to
address their concerns or doubts.

Motivational interviewing
provoke behavior change by exploring

can help

patient ambivalence in a directive, patient-
focused manner. Randomized controlled
trials have documented significant reduc-
tions in Cannabis use with single-session
motivational interviewing, with greater
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Differential diagnosis of recurrent vomiting

Diagnosis

Key features

Cannabinoid
hyperemesis syndrome

e Current, heavy Cannabis use, for at least 3 months
- » Compulsive bathing with symptom relief
- ® Resolution of symptoms with cessation of use

Psychogenic vomiting

e Descriptive term for vomiting closely tied to a specific psychiatric

diagnosis, such as: anxiety, depression, somatizing, factitious disorder,
or malingering

Bulimia

e Fear of weight gain, body image concerns
- ® Binging/purging

Cyclic vomiting

¢ Paroxysms of vomiting in a cyclical pattern, unrelated to substance use
. ® Psychological stressors
- ® Personal or family history of migraines

Migraines e Unilateral headache
- ® Aura, photophobia, phonophobia
CNS: e Headache

Tumor, elevated
intracranial pressure?

- ® Neurological findings
- ® Imaging findings

Pancreatitis

* Elevated lipase and amylase
- ® Pain radiating to the back

Biliary disease?

e Abnormal liver function tests
- ® Right upper quadrant pain associated with eating
- ® Imaging findings

Bowel obstruction?
Bowel perforation?

* Acute onset
. ® +/- Prior abdominal surgery
- ® Imaging findings

Nephrolithiasis

e Severe flank pain, radiating to groin
. ® Gross/microscopic hematuria
- ® Imaging findings

Pyelonephritis

* Flank pain, with costovertebral angle tenderness
- » Signs of infection: fever, leukocytosis
- ® Dirty urinalysis, urine culture

Acute intermittent
porphyria

e Severe, steady, poorly localized abdominal pain
. ® +/- Peripheral neuropathy, psychiatric symptoms
- ® Elevated porphobilinogen

Addison’s disease

* Hypotension
- ® Hyperpigmentation
. ® Hyponatremia and hypokalemia

Diabetic gastroparesis

~ » Poorly controlied diabetes
- ® +/- Neuropathy, nephropathy, retinopathy

Hyperemesis? gravidarum ¢ Pregnancy

Alcohol use ¢ Chronic alcohol use
Opioid use e Chronic opioid use
Chemotherapy e Chemotherapy treatment
Drug seeking * Drug seeking behaviors

- @ History of drug abuse/dependence

aEmergent causes that should be ruled out

Source: References 2,4,7,16

effect among heavy users."” Single-session
motivational interviewing showed results
comparable to providing drug informa-
tion and advice, suggesting that education
and information are useful interventions.'
Although these single-session studies ap-

pear promising, they focus on younger us-
ers who have not been using Cannabis as
long as typical CHS patients. Multi-session
interventions may be needed to address
longstanding, heavy Cannabis use in adult
CHS patients.



Cognitive-behavioral therapy. In a se-
ries of randomized controlled trials,
motivational enhancement training and
cognitive-behavioral therapy (CBT) were
effective for Cannabis use cessation and
maintenance of abstinence.?

Although these interventions take more
time—six to 14 sessions for CBT and one
to four sessions for motivational enhance-
ment training—they should be considered
for CHS patients with persistent use.
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Bottomline
Cannabinoid hyperemesis syndrome (CHS) is characterized by years of daily, heavy
Cannabis use, cyclic nausea and vomiting, and compulsive bathing. Symptoms
resolve with Cannabis cessation. Workup of suspected CHS should rule out life-
threatening causes of nausea and vomiting. Acute hyperemetic episodes should be

managed supportively. Motivational enhancement therapy or cognitive-behavioral
therapy should be considered for persistent Cannibis use.
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