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ABSTRACT
Although cannabinoid hyperemesis syndrome 
(CHS) was first reported more than 15 years ago, 
it still remains an unfamiliar clinical entity among 
physicians worldwide. CHS is categorized by Rome 
IV classification as a functional gastroduodenal 
disorder. It is characterized by stereotypical episodic 
vomiting in the setting of chronic, daily cannabis use, 
with cycles decreasing by the cessation of cannabis. 
CHS is also associated with abdominal pain reduced 
by hot baths and showers with comparative 
well- being between attacks. Thus, its clinical 
presentation resembles ’classic’ cyclic vomiting 
syndrome, but eliciting a cannabis history is crucial 
in diagnosing this entity. In acute attacks, parenteral 
benzodiazepines are very effective. For prevention 
and long- term management, tricyclic antidepressants 
such as amitriptyline are the mainstay of therapy 
requiring doses in the range of 50–200 mg/d to 
achieve symptom control. In addition, counseling 
to achieve marijuana cessation, accompanied by 
antianxiety medications, is necessary for sustaining 
clinical outcomes. Once the patient is in remission 
and off marijuana for a period of 6–12 months, 
then tapering the dose of amitriptyline can be 
implemented, with the goal of no therapy being 
achieved in the majority of patients over time. 
With the legalization of marijuana in many states, 
CHS will become an increasingly prevalent clinical 
entity, so educating about CHS is an important goal, 
particularly for emergency department physicians 
who generally first encounter these patients.

INTRODUCTION
For over 5000 years, cannabis and its deriva-
tives, including the compressed resin (hashish), 
have been consumed for their psychoactive 
effects. The earliest archeological evidence for 
cannabis burning was found in 3500 BC Roma-
nian kurgans, and it is believed to be used in 
ritual ceremonies.1 Israeli archeologists found 
cannabis residues from an eighth- century BC 
shrine, providing the first evidence of cannabis 
use in the ancient Jewish religion. Cannabis was 
first used in the USA for medicinal purposes 
around 400 AD.2 It was first included in the US 
Pharmacopeia in 1850, but it was deleted after 
the passage of the Marihuana Tax Act in 1937, 

which placed a federal restriction on cannabis 
use.3 In 1996, California was the first state to 
permit the legal use of cannabis for medicinal 
purposes under the Compassionate Use Act. As 
of today, 11 states have legalized recreational 
marijuana, and 33 states have legalized medical 
marijuana.

DIAGNOSTIC CRITERIA
Functional gastrointestinal (GI) disorders are 
disorders of the brain- gut axis in the absence 
of organic pathology.4 According to Rome IV, 
functional nausea and vomiting disorders are 
subclassified into 3 categories: chronic nausea 
and vomiting syndrome, cyclic vomiting 
syndrome (CVS), and cannabinoid hyperem-
esis syndrome (CHS).4 CHS is characterized by 
stereotypical episodic vomiting in the setting 
of chronic, daily cannabis use, and the relief of 
vomiting episodes by the cessation of cannabis 
use.5 6 A key feature of CHS (not emphasized in 
Rome IV) is abdominal pain, which accompanies 
the onset of vomiting and is typically located 
in the epigastrium and radiating diffusely. Both 
vomiting and abdominal pain can be relieved by 
hot showers, perhaps due to the accompanying 
relaxation and distraction. There are periods 
of well- being or remission lasting from days 
to weeks between the attacks, which tend to 
coalesce over time if the entity is not treated.7

Clinically, patients with CHS go through 3 
phases similar to ‘classic’ CVS (figure 1).
1. Prodromal phase: It is characterized by nau-

sea without emesis, anorexia, fear of vom-
iting, and abdominal discomfort. They can 
usually tolerate a liquid diet.

2. Hyperemesis phase: It is characterized by in-
tractable vomiting and dry retching, which 
can be briefly relieved by hot showers and 
can last for many days. This phase is also 
accompanied by sympathetic overactivity 
with tachycardia, hypertension, hot flashes, 
diaphoresis, and trembling.8

3. Recovery phase: There is a resolution of 
symptoms, and patients return to base-
line.9 10

CHS is indistinguishable from ‘classic’ CVS 
in terms of the clinical presentation, which can 
lead to a debate in diagnosis and management.11 
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Both disorders affect young people with a male predomi-
nance in CHS.12–14 The behavior of hot bathing or show-
ering has been linked to CHS; however, more than 10% 
of the patients may not have this behavior.15 In a study of 
patients with CVS, 59% had rapid gastric emptying, 27% had 
normal gastric emptying, and 14% had delayed emptying.16 
Most of the patients who had delayed gastric emptying 
were given narcotics or using marijuana surreptitiously.17

CASE STUDIES
In this review article, we present 2 cases (box 1) to illustrate 
the typical clinical spectrum of CHS and then focus on the 
manifestations, pathophysiology, and management of this 
entity using our extensive experience with this entity.

EPIDEMIOLOGY
The overall prevalence of CHS in the Western world has 
been reported to be 0.1%, and it is more common in young 
adults (18–39 years).18 19 The prevalence of CHS could be as 
high as 32% in patients with cannabis use disorder (CUD), 
which is defined as the ongoing frequent use of cannabis, 
leading to clinically significant impairment manifested by 
abuse or dependence symptoms.20 The legalization of mari-
juana will result in a continuing increase in the incidence of 
CHS.21 22 As of 2016, about 41.5 million people in the USA 
(12.9% of the population) were cannabis users.23 Cannabis 
use has been reported more commonly in men and unem-
ployed individuals.24 The hospitalization rates for cannabis- 
associated intractable vomiting had increased by 28.6% 
from 2010 to 2015.25

One pattern in CHS is recreational marijuana use, often 
starting during high school or college and continuing on 
a daily basis. The symptoms of cyclic vomiting episodes 
usually start after chronic daily intake for approximately 
5 years. The amount of cannabis involved has been gener-
ally described as heavy and reported in units of blunts, 
cones, joints, and bongs. However, it is difficult to quantify 

what is considered to be a high dose of cannabis. In a study 
from Colorado, about 30% of the emergency department 
(ED) visits in patients with CUD were primarily due to 
CHS.26 The main factors that may determine who develops 

Figure 1 Criteria for diagnosis of cyclic vomiting syndrome (CVS) 
and cannabinoid hyperemesis syndrome (CHS).

Box 1 Case study

Case 1: This case highlights the classical clinical 
presentation of a patient with cannabinoid hyperemesis 
syndrome (CHS).

A man in his 40s with a history of gastroesophageal 
reflux disease (GERD), gastritis, allergic rhinitis, chronic 
marijuana, and working diagnosis of cyclic vomiting 
syndrome was referred to the gastrointestinal (GI) motility 
clinic for further assessment and management. The 
gastric emptying study was normal, showing 60% gastric 
retention at 1 h, 28% retention at 2 h, and 1% retention 
at 3 h. The esophagogastroduodenoscopy (EGD) showed 
mild gastritis with negative Helicobacter pylori testing. 
He was started on amitriptyline at 10 mg every night at 
bedtime and was uptitrated to a dose of 40 mg every 
night at bedtime. Other medications include proton pump 
inhibitors (PPI) for GERD and lorazepam for anxiety. He was 
also counseled on marijuana abstinence. With the above 
management strategy, the patient did very well clinically 
without episodes of nausea and vomiting as he continued 
to abstain from marijuana. Now he is in the process of 
tapering the amitriptyline by 10 mg every month.

Case 2: This case highlights an atypical presentation of 
CHS, exemplifying how crucial history taking is to diagnose 
CHS.

A woman in her 60s with a medical history of type 2 
diabetes mellitus (DM), chronic back pain, chronic opioid 
use disorder, chronic obstructive pulmonary disease 
(COPD), and generalized anxiety disorder was referred to 
a GI clinic for assessment of frequent episodes of nausea 
and vomiting. She reported daily nausea with frequent 
cycles of vomiting episodes, which has resulted in multiple 
emergency department (ED) visits over more than 30 
y. Associated symptoms include some restlessness and 
agitation. She was initially diagnosed with gastroparesis 
2 y ago with a gastric emptying study and was treated 
with metoclopramide daily and ondansetron as needed 
for nausea. However, she continued to be symptomatic 
and hence referred to our GI motility clinic for a second 
opinion. On further questioning, she admitted that she 
has been smoking marijuana for more than 40 y. She 
was also on opioids for chronic back pain since she failed 
other interventional management, such as multiple spinal 
injections. This explained the interpretation of the previous 
gastric emptying study as delayed. We finally diagnosed her 
with CHS and counseled her about her diagnosis. She had 
an unproven history of an allergic reaction to amitriptyline, 
so she was started on doxepin 10 mg once daily, with 
instructions to uptitrate the dose by 10 mg every week. 
She was also prescribed lorazepam 0.5 mg as needed for 
her anxiety in addition to her buspirone 30 mg two times 
per day. Now 4 mo later, she has achieved a dose of 30 mg 
doxepin at night, has completely stopped all marijuana 
intake, and has only very infrequent episodes of nausea.
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CHS among chronic marijuana users include genetic P450 
polymorphisms, the type/purity of marijuana, and under-
lying ‘stress’.9

The prevalence of ‘classic’ CVS symptoms in adults 
referred for unexplained nausea and vomiting is 3%–14%.27 
About 42%–53% of the patients diagnosed with CVS 
reported marijuana use.12 A subgroup of these patients are 
now identified as having CHS, which is now incorporated 
as a separate entity within Rome IV.5 6 Patients with CHS 
may have multiple ED visits, and the diagnosis is often 
missed mainly due to normal laboratories and diagnostic 
imaging and hiding the history of marijuana. There is no 
specific diagnostic test, and it is the constellation of the 
history and the ‘pattern’ of the vomiting with accompanying 
abdominal pain, which eventually leads to the diagnosis. 
Physicians in the ED settings are typically not experienced 

with this syndrome, usually making a working diagnosis of 
gastroenteritis or food poisoning or ‘pain medicine seeking 
behavior’, and hence the recurrent ED visits continue to 
occur. The average time taken to establish a diagnosis of 
CHS is 4 years.28

EXPERIENCE AT OUR ACADEMIC CENTER
At our academic GI motility referral center, we reviewed 
18 patients who met the criteria for CHS and compared 
them with 27 patients with ‘classic’ CVS (table 1). The 
patients answered a 20- minute questionnaire addressing the 
onset of symptoms, treatment, quality of life, employment, 
ability to return to social activities, and resume hobbies.29 
These patients were managed personally with long- term 
follow- up by one of the authors (RMC) at Texas Tech 

Table 1 The demographic and clinical profile of patients with cyclic vomiting syndrome and cannabinoid hyperemesis syndrome at 
Texas Tech University Health Sciences Center

Characteristics
CHS
n=18

CVS
n=27 P value

Median age (IQR) 35 (26, 43) 41 (33, 54) 0.86

Race

  White 6 (33.3) 9 (33.3) 1.00

  Black 1 (5.6) 0 (0) 0.40

  Hispanic 10 (55.6) 18 (66.7) 0.54

  Asian 1 (5.6) 0 (0) 0.40

Median years of symptoms before diagnosis 4.5 (2.8, 10.8) 3 (2, 6) 0.76

Etiology

  Cannabis only 5 (27.8) 0 (0) <0.001

  Stress 13 (72.2) 23 (85.2) <0.448

  Migraine 0 (0) 2 (7.4) <0.001

  Diabetes mellitus 0 (0) 1 (3.7) <0.001

  Unknown 0 (0) 1 (3.7) <0.001

Current treatment 0.79

  None 1 (5.6) 2 (7.4) 1.00

  Amitriptyline 8 (44.4) 13 (48.1) 1.00

  Doxepin 3 (16.7) 2 (7.4) 0.36

  Multiple 6 (33.3) 7 (25.9) 0.74

  Nortriptyline 0 (0) 1 (3.7) 1.00

  Dicyclomine 0 (0) 1 (3.7) 1.00

  Unknown 0 (0) 1 (3.7) 1.00

Currently on treatment* 17 (94.4) 22 (81.5) 0.37

Improvement in symptoms on treatment 18 (100) 27 (100) 1.00

Mean improvement in pain scale (%) 70 80 0.8

Decreased hospitalizations 17 (94.4) 27 (100) 0.40

Symptoms manageable 17 (94.4) 27 (100) 0.40

Last hospitalization (y)

  <1 7 (38.9) 11 (40.7) 1.00

  1–3 10 (55.5) 15 (55.5) 1.00

  4–6 1 (5.6) 1 (3.7) 1.00

Currently on narcotics 4 (22.3) 1 (3.7) 0.14

Stress reduced 14 (77.8) 23 (85.2) 0.69

On counseling 6 (33.3) 9 (33.3) 1.00

Returned to social activities 13 (72.2) 24 (88.9) 0.24

Happier than before 16 (88.9) 27 (100) 0.16

*All 18 patients (100%) in the CHS group either stopped or decreased the marijuana intake.
CHS, cannabinoid hyperemesis syndrome; CVS, cyclic vomiting syndrome.
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University Health Science Center in El Paso. Among the 
patients with CHS, 55% were Hispanic, with an average 
age of 35 years (IQR 26–43). Prior to CHS diagnosis, 39% 
(7/18) of patients had symptoms between 4 and 10 years, 
and 11% of patients (2/18) had symptoms for more than 10 
years. The follow- up time was 4.2 years (SD±3.03). When 
patients with CHS were compared with the patients with 
classic ‘CVS’, there was no significant difference in the base-
line demographics and disease characteristics apart from the 
chronic daily use of marijuana.

In the CHS group, about two- thirds reported having 
coexisting ‘stress’ when compared with 85% in the CVS 
group. The most common long- term preventive medication 
used in both groups was amitriptyline (44.4% vs 48.1%, 
p=1.00). All the patients in both groups reported improve-
ment in pain, with a 70% improvement in the CHS group 
and an 80% improvement in the CVS group (p=0.86). In 
patients with CHS, 61% did not have any hospitalizations 
within the past year. Most patients in both groups reported 
reduction of stress (77.8% vs 85.2%, p=0.69), ability to 
participate in social activities (72.2% vs 88.9%, p=0.24), 
and improvement in their mood (88.9% vs 100%, p=0.16). 
All respondents who previously indicated they were 
employed prior to diagnosis were able to return to work. 
These data reaffirm that both these entities are responsive 
to appropriate treatment, and CHS is essentially reversible 
and ‘curable’ over time when marijuana is minimized or 
stopped.

PATHOPHYSIOLOGY
The endocannabinoid system (EBS) consists of the ligands 
(anandamide and 2- arachidonoyl glycerol), their biosyn-
thesis and degradation enzymes, and their receptors canna-
binoid-1 (CB1) and cannabinoid-2. The EBS is present on 
the vagus nerve, brainstem, and the enteric nervous system 
(figure 2). There is a crosstalk between the enteric nervous 
system and the vagus nerve, which transmits sensory signals 
to the brain. The sensation of nausea is through the stimu-
lation of area postrema in the brainstem or chemoreceptor 
trigger zone by the vagus nerve or the chemical stimuli in 
the blood, which in turn stimulates the vomiting center. 
In addition, the stimulatory effects of cannabinoids on 
the pituitary- adrenal axis are centrally mediated through 
corticotropin- releasing hormone, along with inputs from 
stress- responsive limbic nuclei.30

However, for CHS, other considerations are also 
involved. The antiemetic effects of ligands like tetrahydro-
cannabinol (THC) happen by stimulation of the cannabi-
noid receptors in both the central nervous system (CNS) 
and GI system. For ‘classic’ CVS, the underlying concept 
is a dysregulation of central neural pathways and neuro-
endocrine mediators involved in the brain- gut pathways. 
The contributing factors to the pathophysiology of CHS 
are still not well defined, but the cumulative dose of mari-
juana, genetic factors, underlying psychological ‘stress’ 
including a background of post- traumatic stress disorder or 
a history of physical and/or sexual abuse are all considered 
possible ‘triggers’ for activating a cascade of negative feed-
back on the normal antiemetic property of THC. THC is 
also known to delay gastric emptying, which could confuse 
the interpretation of a scintigraphic gastric emptying study 

if the patient smoked before the study, generally unknown 
to the physicians.31 32 THC is highly lipophilic and can 
accumulate to high concentrations in fat cells of the brain, 
with a long half life. It has been postulated that cannabi-
noids normally exert their antiemetic properties via central 
cannabinoid receptors in the area postrema and dorsal 
vagal complex and exert emetic properties via peripheral 
enteric receptors.31 One could speculate that the predom-
inant effect could also be related to the dose of cannabi-
noids, with lower doses having antiemetic effects and 
higher doses causing emesis.

The other hypotheses in CHS are (A) downregulation 
of the cannabinoid receptors in the brain due to chronic 
cannabis use, (B) degradation of the cannabis ingredients 
into emetic metabolites, and (C) contamination with other 
toxins which could exert emetogenic properties.7 33–35

MANAGEMENT OF CHS
Abortive therapy
When patients with CHS go to ED, they undergo extensive 
blood work and imaging evaluations. The complications 
from CHS include acute renal failure, hypokalemia, hypo-
phosphatemia, esophageal injury, including Mallory- Weiss 
tear, and pneumomediastinum.36 37 Intravenous hydration 
and electrolyte corrections are the initial goals. Parenteral 
narcotic administration to treat abdominal pain is not 
recommended since narcotics can worsen hyperemesis and 
promote addictive behavior. Repeated abdominal imaging 
studies, as well as extensive laboratory studies, are most 
often unremarkable.

Figure 2 The endocannabinoid network, central nervous 
system, and enteric nervous system pathways in nausea and 
vomiting. Cannabinoid receptor 1 (green leaf) and receptor 2 
(red leaf) are present in the enteric nervous system as well as the 
enteric mucosa. These receptors are also present in the central 
nervous system (CNS), including the brainstem, which is the 
main center for controlling nausea and vomiting. The brainstem 
also receives signals from upper CNS centers which are involved 
in the processing of nausea and vomiting and are affected by 
endocannabinoid signaling. Activation of the cannabinoid-1 (CB1) 
and cannabinoid-2 (CB2) receptors alleviates nausea and vomiting 
through central and peripheral mechanisms. In cannabinoid 
hyperemesis syndrome (CHS), mechanisms related to dysregulation 
of central neural pathways and neuroendocrine mediators 
involved in the afferent and efferent brain- gut pathways result 
in the induction of periodic nausea and vomiting attacks. CTZ, 
chemoreceptor trigger zone in area postrema.
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Conventional antiemetics
Standard antiemetics, such as ondansetron and prometh-
azine, are most commonly used in acute care settings.8 A 
systematic review by Richards et al concluded that conven-
tional antiemetics alone are frequently ineffective, while 
intravenous benzodiazepines have better efficacy.38

Benzodiazepines
Benzodiazepines such as lorazepam have been successfully 
used in the acute management of CHS.34 38–40 In the ED, 
intravenous lorazepam (1–2 mg) is given every 4–6 hours 
as needed. At discharge, lorazepam is typically prescribed 
as oral tablets in the dose of 0.5–1 mg every 6–8 hours. 
Benzodiazepines are gamma- aminobutyric acid (GABA) 
agonists with antiemetic effects through the inhibition of 
medullary and vestibular nuclei.41 The benzodiazepines also 
have anxiolytic and sedative properties, which are helpful 
in the setting of the abnormal sympathetic nervous system 
response to stress—the sedation results in no vomiting and 
loss or no awareness of ongoing pain. In the pediatric liter-
ature, there are recommendations to essentially ‘comatose’ 
patients in the intensive care unit setting. GABA exerts 
its effect in the CNS and GI tract and affects the motility, 
mucosal hemostasis, and release of chemical substances 
such as histamine, prostaglandin, acetylcholine, and sero-
tonin.7 41 Cannabinoids acting via the cannabinoid receptor 
inhibit the GABA- mediated neurotransmission, which 
decreases the negative inhibition on the dopaminergic 
neurons and enhances the dopamine release in both the 
striatum and mesolimbic systems and decreases extracel-
lular glutamate.42–45 These result in symptoms of anxiety, 
tremors, and paranoia in some cannabis users. In addition, 
abrupt cannabis cessation can cause catatonia from GABA 
and dopamine D2 receptor hypoactivity, and glutamate 
N- methyl- D- aspartate receptor hyperactivity, which can 
be treated with benzodiazepines.46 47 The adverse effects 
of benzodiazepines include oversedation, hypoventilation, 
dizziness, confusion, and incoordination.

Haloperidol
Haloperidol is frequently used as an off- label antiemetic.48 
Haloperidol is commonly used to treat the agitated patient, 
and it is an effective sedative at the dose of 2–10 mg intrave-
nously as needed up to 30 mg/d.49 Its mechanism of action 
is by D2 receptors antagonism in the mesolimbic and meso-
cortical pathways. Due to these sedative and antiemetic 
properties, haloperidol has been used to treat hyperemesis 
in patients with CHS, usually at the dose of 0.5–2 mg intra-
venously every 6 hours as needed.50–52 In addition, the inter-
actions between dopamine and CB1 signaling mechanisms 
may play a role in the efficacy of haloperidol in CHS.53 54 
There are anecdotal data supporting the successful role of 
haloperidol (5 mg daily oral) in the management of CHS, 
even in outpatient settings.50 Some of the most important 
adverse reactions with haloperidol include extrapyramidal 
reactions, parkinsonism, dystonia, and QTc prolongation.55 
Intravenous haloperidol is associated with dose- dependent 
QT prolongation at doses >2 mg.56 Furthermore, it has 
been reported that long QT syndrome occurs in 513 per 
100,000 cases of teenage cannabis users.48

Capsaicin
Capsaicin is found in chili pepper, and it binds to transient 
receptor potential vanilloid-1 (TRPV1) receptors. TRPV1 
receptors are found throughout in GI tract and medul-
lary vomiting center, often in proximity to CB1 receptors, 
which suggests a functional interaction.57 TRPV1 receptors 
are involved in the transmission and modulation of pain. 
Capsaicin is applied as a topical cream on the abdomen that 
produces a sensation of heat on contact with the skin and 
thus counteracts the abdominal pain.58 Recently, the Food 
and Drug Administration (FDA) approved an 8% capsaicin 
patch for the treatment of diabetic peripheral neuropathic 
pain in the foot.59 This may be potentially applicable to 
treat abdominal pain in CVS or CHS. Side effects are skin 
irritation and blistering at the site of application.

Other agents
Although other agents will be reviewed, once the hyper-
emesis phase starts, the efficacy of these antiemetics is 
limited. The over- riding recommendation is to concur-
rently induce sedation and/or sleep through the approaches 
already addressed. Medications such as aprepitant, olan-
zapine, and triptans are considered as potential future 
therapeutic targets for treating CVS or CHS. Aprepitant 
is a neurokinin-1 receptor antagonist that has been recom-
mended in moderate- severe CVS as an alternate prophy-
lactic medication.60 So far, there has been 1 open- label trial 
of aprepitant used to treat CVS in children and adoles-
cents refractory to conventional treatment.60 Olanzapine 
is a second- generation antipsychotic with an off- label use 
for chemotherapy- induced nausea or vomiting.61 Its effi-
cacy is mediated through combined antagonism of dopa-
mine and serotonin type 2 receptors. So far, there are some 
case series that have reported its benefit in treating CHS.38 
Sumatriptan is an antimigraine medication with serotonin 
agonistic action that has been used as an abortive therapy 
in migraine- related CVS.62 So far, there are no published 
reports of its use in CHS.

Prophylactic approach
The long- term management in CHS is a ‘prophylactic’ 
concept, focused on reducing and preventing future hyper-
emesis episodes.11

Treatment of CUD
It is of paramount importance that the patient stops using 
cannabis to treat CHS. The involvement of the patient’s 
family can provide additional history, therapeutic support, 
assist in monitoring the patient’s progress and adherence to 
treatment. The recommended first- line strategy is psycho-
social interventions such as cognitive–behavioral therapy 
(CBT) or motivational enhancement therapy.63 The goal is 
to enhance motivation to stop cannabis use, improve social 
skills, improve interpersonal functioning, manage painful 
feelings, and education about the consequences of cannabis 
use. If the patient does not have access to these struc-
tured psychotherapy interventions, they can be referred 
to addiction counseling and mutual- help groups such as 
Marijuana Anonymous.64 For patients who failed psycho-
social interventions, a trial of adjunctive gabapentin can be 
used in adults and N- acetylcysteine in adolescents.65 66 An 
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important issue to consider is withdrawal symptoms after 
the patient stops using cannabis, especially in heavy users.67 
These might be the reasons for the patient’s resistance to 
stopping or result in recidivism. The withdrawal symptoms 
can be severe enough to interfere with daily life, including 
loss of appetite, insomnia, anxiety, depression, and physical 
tension.67 The use of tricyclic antidepressant (TCA) regimen 
is effective in reducing and stopping THC.

TCAs for initiating and sustaining THC withdrawal
Most of the data on the effectiveness of TCAs are based 
on the research conducted by our group with amitriptyline 
as the pharmacoprophylactic agent of choice in the long- 
term management of patients with ‘classic’ CVS.11 38 Other 
TCAs such as nortriptyline and doxepin can be used as 
second- line and third- line agents, respectively, due to side 
effects or intolerance to amitriptyline, specifically excessive 
tiredness, intermittent palpitations and nightmares.27 TCA 
decreases cholinergic neurotransmission and modulating 
alpha-2- adrenoreceptors, thereby reducing the sympathetic 
nervous system and brain- gut autonomic dysfunction.13 68 69 
Amitriptyline is initially started at a very low dose of 10 
mg at night, and the dose is incrementally titrated up by 
10 mg doses every 1–2 weeks to titrate to the desired ther-
apeutic effect.27 The rationale behind this slow uptitration 
of the amitriptyline dose allows adaption by the body so as 
to minimize the anticholinergic effects such as dry mouth, 
somnolence, constipation, postural hypotension, palpita-
tions, chronic fatigue, blurred vision, nightmares and mild 
hallucinations.27 The goal is to achieve the prevention of 
vomiting cycles at the lowest possible dose. Typically, the 
patients achieve symptom control at a dose ranging from 
50 to 200 mg/d.27 Amitriptyline needs to be used with 
care in patients with cardiac arrhythmias, recent myocar-
dial infarction, mania, and severe liver disease.70 With our 
dosing recommendations for amitriptyline in CHS, specif-
ically incremental and slow increases in dose, we have not 
observed clinically significant arrhythmias. Amitriptyline is 
listed as a category C drug in pregnancy by the FDA and, 
therefore, is not recommended during pregnancy.

The patients should be simultaneously counseled to 
taper the cannabis use with a goal to achieve abstinence 
from cannabis within 3–6 months. Unwillingness to taper 
and stop marijuana can sabotage the amitriptyline therapy. 
Once the patient is in remission with no attacks of CHS 
for a period of 6–12 months on amitriptyline therapy, 
the dose can be tapered by 10 mg/mo decrements, and in 
approximately 1 year, amitriptyline can be stopped entirely. 
Nortriptyline and doxepin are reported to have less adverse 
events, but still with good therapeutic benefits.27

Adjunctive measures
Management of mood disorders
Background anxiety and depression are commonly asso-
ciated with patients with CHS.71 The stereotypic but 
unpredictable symptoms in CHS, especially during the 
hyperemesis phase, can mimic panic disorder. This is 
supported by the fact that the patients with CHS respond 
well to benzodiazepines during acute attacks. Between the 
attacks, importance should be given to address the under-
lying mood disorders. The commonly used anxiety rating 

tool is the Hamilton Rating Scale for Anxiety, and the 
Zung Depression Inventory is used to assess the severity of 
depression.72 73

The treatment of anxiety has been shown to reduce health-
care utilization and reduce attacks in patients with CVS.74 The 
psychotherapies that are most effective include CBT and inter-
personal psychotherapy.75 Mind- body focused modalities such 
as mindfulness meditation, hypnotherapy, biofeedback, and 
movement- based therapies (yoga, Pilates) are helpful in building 
resilience to stressors.76 The classes of antidepressants used 
to treat mood disorders include selective serotonin reuptake 
inhibitors, serotonin- norepinephrine reuptake inhibitors 
(SNRIs), atypical antidepressants, and TCAs. Antidepressants 
such as duloxetine (SNRI) and mirtazapine (atypical) are more 
commonly used. Buspirone is effective in generalized anxiety 
disorder, and it may take up to 4–6 weeks to achieve maximal 
efficacy.77 Lorazepam is typically usually used as adjunctive 
therapy.78 For the treatment of anxiety or depression, a combina-
tion of pharmacotherapy and psychotherapy has been found to 
be more effective than either of these treatments alone.79 Most 
of the patients with CHS attribute the vomiting cycles to stress 
and anxiety. Hence, it is of paramount importance to address 
the stress and anxiety component while reducing the THC use.

Nutrition during acute episodes
In hospitalized patients with CHS during the hyperemesis 
phase, they are kept in the nothing by mouth status until their 
symptoms improve. During recovery, they are started with clear 
liquids and then slowly advanced back to the regular diet. If 
they are managed at home, then they are encouraged to drink 
plenty of liquids that contain glucose and electrolytes, such as 
broths or oral rehydration solutions, between the attacks of 
vomiting to keep them hydrated. Overall, patients with CHS 
do not lose weight because of the cyclical nature of the entity, 
which means that there are many asymptomatic weeks where 
oral intake makes up for the days of vomiting attacks.

Other aspects of management
Non- response to the standard therapies can occur in approx-
imately 15% of the patients.12 The main risk factors for non- 
response to amitriptyline are psychiatric disorder, chronic 
narcotic, and ongoing surreptitious marijuana use. These issues 
may require comanagement with a psychologist or psychiatrist 
and focus on more aggressive treatment of depression.

LONG-TERM OUTCOME
We have observed 2 treatment patterns during long- term 
follow- up. One group of patients requires a further slow 
increase in their maintenance dose to achieve stability over 
time since they have developed dose tolerance resulting in 
‘breakthrough’ vomiting cycles. Once stability is achieved with 
patients on TCA therapy and their symptoms are controlled 
with no ED visits for at least 1 year, then we have been able to 
successfully taper to a lower dose or even stop amitriptyline 
usually over a period of 1 year. An extra motivation for female 
patients to taper off amitriptyline is for planning a pregnancy. 
Our extensive experience indicates more than 40% of the 
patients can actually stop all treatments over time.29

FUTURE TREATMENT OPTIONS
Synthetic delta-9- tetrahydrocannabinol agents such as Marinol 
(dronabinol) are used in the ‘detox’ program, and they have 
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a more controlled antiemetic effect than smoking cannabis. 
Psychotherapies and meditation, as well as incorporating the 
new treatment concept of virtual reality, may be of benefit in 
CHS.80

MANAGEMENT PEARLS FOR LONG-TERM SUCCESS
The crux of long- term management depends on physician 
commitment, availability, and coordinating organized follow- up 
visits. A strong working relationship, trust, and rapport between 
the patient and the physician are of utmost importance.81 These 
are ‘old school’ principles of medical practice that are crucial in 
determining successful outcomes in these patients. Studies show 
that when patients trust their physicians, they will be more likely 
to disclose all of their health- related behaviors, including stig-
matizing or shameful behaviors, and are more likely to follow 
their physician’s recommendations.82 In addition, the patient 
will accept the diagnosis of CHS when no other physician has 
proposed this and, in turn, will not continue ‘searching’ for the 
‘right’ diagnosis and incur unnecessary medical expenses and 
inappropriate diagnoses and treatments.

CONCLUSIONS
The 2 entities of ‘classic’ CVS and CHS are comparable in their 
clinical presentation and response to pharmacologic thera-
pies and outcomes. As the use of illicit and medical cannabis 
increases, we can expect the prevalence of CHS to rise as well as 
increased healthcare utilization. It has been more than 15 years 
since CHS was first reported, but it still remains an unfamiliar 
and under- reported clinical entity among physicians world-
wide. The contribution of cannabis has to be elicited in a thor-
ough history to establish a crucial piece of diagnostic evidence. 
In the future, there will be a greater understanding of the EBS, 
thus leading to better strategies and therapies for CHS. In the 
meantime, education and awareness are the keys to impacting 
this entity, and physicians in the ED should be the focus of this 
approach.
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