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Abstract

Cannabis is commonly used in cyclic vomiting syndrome (CVS) due to its antiemetic and 

anxiolytic properties. Paradoxically, chronic cannabis use in the context of cyclic vomiting has 

led to the recognition of a putative new disorder called Cannabinoid Hyperemesis Syndrome 

(CHS).  Since its first description in 2004, numerous case series and case reports have 

emerged describing this phenomenon.  Although not pathognomonic, a patient behavior called 

“compulsive hot water bathing” has been associated with CHS.  There is considerable 

controversy about how CHS is defined.  Most of the data remain heterogenous with limited 

follow-up, making it difficult to ascertain if chronic cannabis use is causal, merely a clinical 

association with CVS, or unmasks or triggers symptoms in patients inherently predisposed to 

develop CVS.  This article will discuss the role of cannabis in the regulation of nausea and 

vomiting, specifically focusing on both CVS and CHS, in order to address controversies in this 

context.  To this objective, we have collated and analyzed published case series and case 

reports on CHS in order to determine the number of reported cases that meet current Rome IV 

criteria for CHS.  We have also identified limitations in the existing diagnostic framework and 

propose revised criteria to diagnose CHS. Future research in this area should improve our 

understanding of the role of cannabis use in cyclic vomiting and help us better understand and 

manage this disorder.

Key words: Cannabis, hyperemesis, cyclic vomiting, hot water bathing, endocannabinoids, 

systematic review

KEY POINTS 

 Cannabinoid hyperemesis syndrome (CHS) presents with cyclical emetic episodes 

mimicking cyclic vomiting syndrome after long-standing cannabis use, often with 

associated pathologic bathing behaviors and, is currently diagnosed with Rome IV 

criteria.
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 A systematic review of the literature on CHS shows significant limitations due to 

incompletely characterized case series and individual cases, especially with regard to 

follow-up, and variable diagnostic criteria which preceded development of Rome criteria. 

 The limitations of the Rome IV criteria are discussed with proposed revisions to optimize 

future diagnosis of CHS.

 Future research in CHS focused on pathophysiology, clinical presentation and natural 

history is needed to ascertain if CHS is a distinct entity or a subset of CVS.

Introduction

Cyclic Vomiting Syndrome (CVS) is a chronic functional gastrointestinal disorder that is 

characterized by recurrent episodes of severe nausea and vomiting and is currently defined by 

Rome IV criteria.(1) Cannabinoid Hyperemesis Syndrome (CHS) shares many clinical features 

with CVS except for its association with chronic, heavy cannabis use.  CHS was first described 

in 2004 by Allen et al. in 9 patients.(2) This report was followed by several case series and 

individual case reports describing a similar pattern of episodic nausea and severe vomiting 

referred to as “hyperemesis”.(3, 4)  Heavy cannabis use preceded the onset of symptoms in 

these patients, suggesting that chronic cannabis use lead to hyperemesis.  A diagnostic 

framework for CHS was proposed, although there has been considerable variation in the 

diagnostic criteria used in the literature to define cases. This heterogeneity has led to significant 

controversy and uncertainty about CHS as a distinct entity.  
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The diagnosis of CHS is now made using Rome IV criteria which include stereotypical episodic 

vomiting resembling CVS occurring after prolonged, excessive cannabis use (Table 1) 

Importantly, the criteria included cessation of vomiting episodes following sustained abstinence 

from cannabis to make this diagnosis, although it lacked more specific details about the duration 

required for symptom resolution. The pathological phenomenon of ‘hot water bathing” was a 

supporting criterion despite the observation that this behavior can also be seen in ~ 50% of 

patients with CVS who do not use cannabis. We discuss the strengths and limitations of the 

Rome IV framework for diagnosis and propose revised criteria for CHS in this article. 

The prevalence of CHS in adults remains uncertain and is in large part due to the lack of 

consistent diagnostic criteria.  A recent population-based study identified only 7 cases of CHS 

when the newer Rome IV diagnostic criteria were applied.(5)  In stark contrast, another study 

reported that nearly a third of daily or near-daily cannabis users presenting to the emergency 

department were identified as having CHS.(6)  A major flaw in this particular study was that the 

authors defined CHS primarily on the reported use of hot showers/baths to relieve symptoms of 

nausea and vomiting. There were no data on the frequency of hot showers, frequency of 

vomiting, or even whether the vomiting was episodic in nature, which is a defining characteristic 

for both CVS and CHS.  Previous studies clearly demonstrate that the “compulsive hot water 

bathing” pattern that frequently accompanies CHS is also commonly seen in adult patients with 

CVS who do not have cannabis use, as well as in those with chronic nausea and vomiting.(7, 8)  

Thus, it is unlikely that all patients described in the study by Habboushe et al. had CHS, and 

more rigorous criteria will need to be applied in the future to determine the true prevalence of 

CHS.  

Gaps in knowledge about the basic features of CHS and the relationship of chronic cannabis 

use with cyclic vomiting require attention especially in light of the varied perceptions and beliefs 

of the risks and benefits of cannabis use.  In addition, the concerted medical and recreational 

movements for cannabis liberalization and legalization will likely increase cannabis use in the 

future(9, 10).  In this article, we will discuss the role of cannabis and the endocannabinoid 

system (ECS) in the regulation of nausea and vomiting, as it pertains to both CVS and CHS. We 

will then present an overview of the published literature on CHS and use this data to challenge 

the current concept that CHS is distinct from CVS. We also propose new strategies to enhance 

our understanding of CHS, and address controversies and knowledge gaps that exist. 
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Effects of cannabinoids in the regulation of nausea and vomiting  

Cannabis has been used as medicine dating back to the Neolithic period. It has been 

recently used to alleviate multiple symptoms including nausea, vomiting and pain, as well as for 

treating refractory seizures.(11-13)  The mechanism of action of cannabis was not well 

understood until the early 1990s when the endocannabinoid system (ECS) was discovered.(14) 

The ECS consists of two primary endogenous ligands, N-arachidonoylethanolamine 

(anandamide, AEA) and 2-arachidonoylglycerol (2-AG), their receptors and degrading enzymes. 

The cannabinoid receptors consist of the cannabinoid receptor type1 (CB1R) and cannabinoid 

receptor type 2 (CB2R).(15) These receptors are distributed in both the central and the 

peripheral nervous systems and are present on presynaptic nerve terminals of both inhibitory 

and excitatory neurons.(16)  Endogenous ligands are synthesized on demand during periods of 

stress and are important in the regulation and attenuation of nausea, vomiting, and stress.  AEA 

is degraded by fatty acid amide hydrolase (FAAH) and 2-AG is degraded by monoacylglycerol 

lipase (MAG-lipase).(17) ∆9-tetrahydrocannabinol (THC), the major psychoactive ingredient in 

cannabis, exerts its effects primarily by acting on CB1R. (14, 16)

Several preclinical and human studies indicate that cannabinoid receptor agonists 

(phytocannabinoids [i.e., cannabis] and endocannabinoids [ECs]) inhibit peripherally- and 

centrally-initiated emesis through their actions on CB1R.(18, 19) CB1Rs are densely distributed 

in areas of the brain such as the dorsal vagal complex, which is a critical part of the 

neurocircuitry that generates emesis.(20)  Further, CB1R antagonists can initiate or worsen 

emesis.(21) The role of CB2R in nausea and vomiting is less clear.  Studies of emesis in 

animals are particularly challenging as commonly used laboratory species such as rats and 

mice do not vomit.  Thus, other species which do vomit, such as ferrets and shrews, are often 

used.  However, most rodents exhibit “gaping” behaviors that appear to be induced by 

nauseogenic stimuli, and these behaviors are accepted surrogate markers for nausea.(22)  ∆9-

tetrahydrocannabinolic acid (THCA), a precursor of THC, reduced lithium chloride-induced 

emesis in the musk shrew and also reduced “conditioned gaping” in rats.(23)  This effect was 

reversed by administration of rimonabant, a CB1R antagonist. In contrast to humans, there were 

no psychoactive effects in rhesus monkeys with administration of THC up to 5 mg/kg, 

demonstrating different dose responses that produce anti-emetic effects vs. psychomotor 

impairment among different species.(19) 
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Human studies also indicate that the ECS is involved in mediating nausea and vomiting. 

A study by Chouker et al. showed that subjects who were prone to motion sickness had lower 

endocannabinoid levels and reduced CB1R mRNA expression during simulated parabolic flight 

versus those who did not have motion sickness.(24)  This suggests that a relative EC deficiency 

may be associated with disorders of nausea and vomiting and conversely that augmenting ECs 

may be useful in relief of vomiting.(24)  Following this, a study of the ECS and the hypothalamic-

pituitary-adrenal (HPA) axis in CVS revealed an increase in EC levels during the emetic phase 

of the illness compared to the inter-episodic phase.(25)  However, how this increase in ECs 

compares to the response in normal subjects exposed to emetic stimuli remains to be 

determined.  Also, the same study showed an increase in salivary cortisol in CVS patients who 

used cannabis compared to non-users.(25)  Whether this increase in salivary cortisol in 

cannabis users represents an adaptive or maladaptive response is unclear.

Taken together, these and other findings indicate that cannabinoid receptor agonists 

inhibit vomiting and that CB1 receptor antagonists initiate or potentiate vomiting.  Thus, the ECS 

is well positioned to play a major role in both CVS and CHS.  We speculate that the paradoxical 

effects of chronic cannabis may be caused by differential degrees of CB1R downregulation in 

genetically predisposed individuals.  This potential mechanism is supported by studies in the rat 

which show that CB1R downregulation occurs after prolonged and repeated exposure to 

cannabis inducing tolerance to its effects.(26)  Postmortem studies in humans also demonstrate 

CB1R downregulation in the human brain with chronic cannabis use compared to non-

users.(27)  Other reasons for the paradoxical emetic effects of chronic cannabis use could be 

the result of increasing potency of cannabis (with higher ratios of THC to cannabidiol) and 

prolonged duration of use.  It is likely that cannabis has a biphasic mechanism of action, where 

it has antiemetic effects at lower or less frequent dosing but is pro-emetic at higher or more 

sustained doses. Additionally, cannabis also has peripheral effects and affects gastric motility in 

both animal and clinical models. Delta(9)-tetrahydrocannabinol  reduced rates of gastric 

emptying in mice and rats and caused a significant delay in gastric motility when administered 

to healthy volunteers, which  may contribute to episodes of hyperemesis.(28, 29) This findings is 

of clinical importance and must be considered if gastric emptying studies are performed in 

patients with disorders of cyclic vomiting who use cannabis. 
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Cannabis use in CVS and CHS 

Although cannabis is the most commonly used illicit drug in the United States(30), the 

growing movement in support of cannabis use has led its legalization for medical purposes in 30 

states and for recreational use in ten  states and the District of Columbia. Therefore, an 

increasing number of adolescents and adults are routinely exposed to cannabis in the United 

States. Though cannabis has > 200 constituents, its psychotropic effects are primarily due to 

THC.  Another compound found in cannabis, cannabidiol (CBD), also has acute antiemetic 

effects but does not share the psychotropic effects of THC.(31-34)  Cannabis preparations 

commonly used for recreational use contain increasing amounts of THC (relative to CBD 

content), and these changes in THC:CBD ratio are thought to account for the increasing toxicity 

associated with its use.(35, 36) While cannabis preparations have been used for purported 

medical benefits as anti-emetics, recent reports have linked its use with Cannabinoid 

Hyperemesis Syndrome (CHS).(3, 10, 37, 38)  CHS is now defined by Rome IV criteria shown 

in Table 1.(1)

There are ample data showing that many CVS patients resort to alternative therapies 

like cannabis to treat their symptoms.  A study of 82 patients with CVS and functional vomiting 

showed that the use of cannabis was significantly higher in CVS (OR = 2.9 [1.2, 7.2], p =0.02), 

compared to those with functional vomiting.(8)  An internet-based study of 514 patients with 

CVS showed that 81% used cannabis for its therapeutic potential.(7)  A more recent study 

(unpublished data) used validated tools in a large cohort of CVS patients to characterize 

cannabis use patterns and to ascertain the proportion of CVS patients who could be reclassified 

as having CHS based on recent Rome IV criteria.(39)  Of 140 respondents, 41% were current 

cannabis users and 27% were regular users (defined as those using cannabis  2 times a week 

over the prior 6 months).  Amongst all cannabis users, 88% reported abstaining from cannabis 

for at least one month but only one user in this study reported subsequent resolution of CVS 

episodes.  However, this particular patient subsequently resumed using cannabis and remains 

symptom-free.(39)  Amongst this cohort, none of the patients met Rome IV criteria for CHS. 

This could be because the duration of abstinence from cannabis required for resolution of 

symptoms is greater than a month, and long-term studies will be needed to clarify this question. 

The absence of potential CHS cases in a well-characterized CVS cohort, when combined with 

the described case reports of CHS, raises important questions that warrant further investigation.  

For example:  Why does cannabis relieve vomiting in some patients but exacerbate it in others?  
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Is this phenomenon dose-related, due to a specific genetic predisposition or both?  Does 

cannabis use drive a distinct emetic disorder, or does it trigger CVS attacks, thus representing a 

subset of CVS?  It is possible that previously diagnosed cases of CHS are overestimates, and 

more systematic study will reveal the true prevalence of CHS. 

Health care utilization for cyclic vomiting following cannabis legalization

 With a growing interest in the use of cannabis for medical purposes, several studies 

have focused on health care utilization associated with cannabis use. In a retrospective cross-

sectional study of ED visits in Colorado, there was nearly a doubling of the reported rate of 

cyclic vomiting cases in the year following marijuana legalization compared to the year prior.(40)  

However, the absolute number of cases in the post-legalization period was fairly low with a 

reported cyclic vomiting rate of ~0.07% of all ED visits.  Using different methodology, a 

retrospective single center study found that the presence of cannabis abuse was associated 

with a ~1.5-fold increase in median ED visits per year for vomiting, compared to those without 

cannabis abuse.(41)  Finally, another study using the National Emergency Department Sample 

found that the rate of ED visits for vomiting among those with cannabis use disorder increased 

more than ~5.5-fold between 2006 and 2013, reaching an absolute prevalence of ~13 per 

100,000 ED visits.  During this period, the individual ED visit costs were found to have increased 

70% and the total aggregate costs for ED visits with vomiting in those with cannabis use 

disorder in 2013 was about $83 million.(42) Clearly, there is some indication that the more 

widespread use of cannabis in the population has increased the number of cannabis-related 

cyclic vomiting episodes over time, even though the overall prevalence of cyclic vomiting 

amongst those regular cannabis users is fairly low.  There also remains a possibility that the 

initial reports of CHS instigated more directed queries about cannabis use in adults who present 

to EDs with vomiting, leading to an apparent increase in related cases due an ascertainment 

bias.

 

Cannabinoid hyperemesis syndrome: Systematic Review 

Methods: We conducted a review of all cases diagnosed with CHS from January 2000 to March 

2018.  The objective of our study was to identify all articles relevant to the diagnosis of CHS and 

to determine what proportion of previously reported CHS patients would meet current Rome IV 

criteria for CHS.  We obtained articles used in the original literature search by Monte et al. using 
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MEDLINE, Ovid MEDLINE, Embase, Web of Science, and the Cochrane Library from January 

2000 through September 24, 2015.(43) Search terms included cannabinoids, cannabis, 

marijuana abuse, medical marijuana, tetrahydrocannabinol, hyperemesis, emesis, vomiting, 

cannabis addiction, medical cannabis and hyperemesis.  This search had identified a total of 

2178 articles, of which 183 articles were available for inclusion.  

A second literature search was then repeated using the same search terms in the 

timeframe of Sept 25, 2015 - March 2018 in order to capture additional articles that were 

published after the original search by Monte et al.  A total of 864 abstracts were reviewed and 

articles relevant to the diagnosis of CHS were included. Those that primarily addressed 

treatment with capsaicin, duplicate articles, studies published in non-English journals, and those 

that were not relevant to CHS were excluded from analysis.  Many patients in both the case 

series and individual reports had co-morbid diagnoses that may have contributed to refractory 

nausea and vomiting, such as hyperemesis gravidarum, and these cases were also excluded.  

Patients presenting with only a single emetic episode or with attacks which could have been 

explained by other pathogenic factors were also excluded. The quality of the data was 

heterogenous with variations in diagnostic criteria, the reporting of cannabis use and a specific 

follow-up period.

We (author TV assisted by YP) performed data abstraction on all these CHS cases 

including demographic data, cannabis-use patterns (duration and frequency of use), hot shower 

bathing patterns, and duration of follow up.  We then applied Rome IV criteria to both case 

series and individual cases to determine the number of patients who actually met the current 

Rome IV criteria for CHS.  Rome IV criteria require “sustained cessation of cannabis use 

resulting in resolution of symptoms” to make a diagnosis of CHS.  However, since the Rome IV 

criteria does not specify the minimum required duration for abstinence from cannabis, we chose 

a minimum duration of at least a month (4 weeks) of abstinence from cannabis prior to the 

resolution of symptoms to make a diagnosis of CHS. This particular duration of time was chosen 

due to the prolonged 2-3 month elimination period that results from the lipophilic storage of 

cannabis in the setting of chronic use.  Although this represented a reasonable minimum length 

of time to demonstrate improvement or resolution of symptoms following abstinence, this 

duration of time may still be insufficient as even after THC is cleared, restoration of CB receptor 

function may take even longer.  Thus, patients may need to be followed for a length of time that 
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equals at minimum 3 typical cycles or a period of 6-12 months to determine if cannabis 

cessation truly results in durable resolution of symptoms. 

Results

Our review of the literature identified a total of 25 case series (n=271) and 105 individual 

case reports of patients identified with CHS (Table 2).(2, 4, 44-171)  Most of the reported case 

series and case studies predated the publication of Rome IV criteria for CHS.  Not surprisingly, 

these earlier reports had significant heterogeneity in the criteria used to define CHS cases. 

Some authors diagnosed CHS when patients presented with cyclic vomiting in the context of 

chronic cannabis use. Others used cyclic vomiting with hot shower bathing patterns as 

pathognomonic features of CHS.

In the case series totaling 271 patients (“case series”), the mean age was 30.5 ± 7.6 

years and the majority of patients were male (186; 68.6%).  The mean duration of cannabis use 

preceding onset of symptoms was 6.6 ± 4.3 years.  Daily cannabis use was found in two-thirds 

(68%), and weekly cannabis use in about one-sixth (~16%) of patients. The frequency of 

cannabis use was not documented in 16% of the sample.  The compulsive hot water bathing 

pattern was noted in 71.5% (194) of patients, with data not available in 4 patients. The mean 

age of patients in individual case reports (“case reports”) was 29.4 ± 9 years and these 

individuals were similarly composed mostly of males (72.3%).  Duration of cannabis use among 

the case report group was 8.0 ± 8.4 years, and daily cannabis use was reported in 69.5%, very 

similar to the case series group.  The hot water bathing pattern in the case report group was 

noted to be ~ 86%.

Amongst the case series and individual case reports, only 44/271 (16.2%) and 27/105 

(25.7%) respectively had a follow-up period of at least  4 weeks. This precluded making a 

definite diagnosis of CHS (using Rome IV criteria) in the vast majority of cases series and case 

reports due to such inadequate follow up. However, among those in both groups who were 

followed for at least 4 weeks, 86% of case series patients (38/44) and 78% of case report 

patients (21/27) with a total of 59/71(83%) met Rome IV criteria for CHS. Amongst all 376 cases 

only 59 (15.7%) or approximately 1/6 of the cases of “CHS” reported in the literature met the 

Rome IV criteria for CHS.
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In summary, the case series provided fewer clinical details on the patients with proposed 

CHS than did the individual patient reports.  This was particularly evident in the larger series by 

Simonetto et al. (98 patients) and Schreck et al. (29 patients), in which details regarding the 

cannabis cessation were difficult to extract.(4, 164) Follow up of patients following abstinence 

from cannabis was also missing in most of the case series and case reports, a major limitation 

that questions the validity of the diagnosis of CHS in many of these cases.  Future reports 

describing CHS should include greater rigor in characterizing symptom improvement or 

resolution with prolonged and documented (e.g. toxicology screening for THC) cannabis 

abstinence to better understand the disorder and to avoid inappropriately invoking this diagnosis 

when other conditions may be causative of symptoms.

 In general, the low numbers of patients who fulfilled Rome IV criteria for CHS in the 

reported case series and reports resulted largely from inadequate outcome data and length of 

follow up.  These long-term outcomes data were not systematically captured in previous studies 

due to the lack of overall diagnostic framework and were admittedly difficult to capture in acute 

care settings. This likely led to an overestimate of CHS.  Transitioning to a more nuanced and 

defined diagnostic framework will enable a better understanding of the association between 

cannabis and CHS. 

Diagnosis of Cannabinoid Hyperemesis Syndrome

The diagnostic criteria used for CHS has been heterogenous leading to significant confusion 

about what constitutes CHS and even whether it a separate entity. While the Rome IV criteria 

lays a framework for making a diagnosis of CHS, it has limitations and thus warrants iterative 

revision.  The CVS Guidelines Committee proposes a revised set of criteria to optimize the 

diagnostic accuracy of CHS. Our proposed revised criteria are shown below in Table 4.  There 

was consensus amongst the majority of committee members regarding the proposed revised 

criteria. These criteria provide more specific details regarding patterns of cannabis use and in 

particular the duration of follow up required for establishing the diagnosis, which are not 

adequately specified in the Rome IV criteria.  Our proposed criteria were developed following a 

review of the available literature, properties of cannabis and our cumulative knowledge of 

purported CHS. Both the case series and individual case reports support our proposed revised 

criteria. 
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Cyclic vomiting episodes following chronic cannabis use is required for a diagnosis of CHS. In 

contrast to Rome IV, we have specified that at minimum, cannabis use of > 4 times/week for at 

least a year preceding the onset of cyclic vomiting is necessary for the development of CHS.  

This is supported by current literature showing that prolonged, high-dose cannabis use 

precedes development of CHS in the majority of described cases. Most patients in both the 

case series and case reports reported daily cannabis use for more than a year.  Patients using 

< 4 times/ week are “occasional cannabis users” and should not be considered to have CHS.  

Data describing amounts, potency and routes of cannabis used were less complete and we 

propose that future data collection be standardized and comprehensive with details regarding 

cannabis use (Table 3). This will be important as there may exist thresholds for cannabis use 

(i.e. by duration, route, frequency of use and/or dosing) which can lead to hyperemesis in 

individual patients. 

Other important considerations included length of follow up after abstinence from cannabis. 

Ongoing evaluation in an outpatient setting to assess response to abstinence from cannabis, 

prior to making a diagnosis of CHS is critical given the episodic nature of the illness. For 

example, a patient who experienced 3 cycles/year while regularly using cannabis would need to 

be followed for at least one year after abstinence from cannabis to establish a diagnosis of 

CHS.  Similarly, a patient with an episode every 6 weeks would need to be followed for ~4-5 

months after cannabis cessation.  Because CHS and CVS both consist of self-limiting episodes 

of emesis, it is crucial that the clinician who encounters a patient with possible CHS recognizes 

the need to establish causality prior to ascribing this diagnosis. The exact length of time that one 

would need to abstain from cannabis before resolution/reduction of CVS episodes occurs is not 

known as this will likely depend on both the duration, quantity and potency of cannabis use and 

genetic factors that could influence the response to cannabis use in individual patients. (172, 

173) 

We acknowledge that maintaining complete abstinence from cannabis can be a challenge given 

patient perceptions and beliefs about cannabis use and its potential therapeutic benefits. A 

limitation of both the Rome IV criteria and our proposed criteria is the challenge with patients 

who cannot or are reluctant to stop cannabis due to perceived benefits. In this instance, careful 

consideration of the quantity of cannabis used (daily vs. occasional use) and screening for 

cannabis use disorder should be undertaken. A presumptive diagnosis of CHS may be 
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considered when chronic (> 1 year), daily use is encountered in the context of cyclic vomiting, 

and a failure to respond to standard prophylactic agents. Treatment for CVS with TCAs and 

ongoing care by an experienced team with counselling to reduce and ultimately stop cannabis 

use is recommended. Avoiding a confrontational and judgmental approach and establishing a 

rapport with the care team is crucial to achieving good patient care outcomes.

Future systematic studies on cannabis and its role in vomiting disorders like CVS and CHS 

should guide and inform recommendations regarding its medicinal and recreational use. Several 

important questions about the exact duration and amount of cannabis and genetic factors that 

predispose to hyperemesis are not known. Future studies involving patterns of cannabis use 

and genetic variants which potential cause or exacerbate vomiting should help us better 

understand this disorder. Such human studies are particularly important as animals such as  

rats and mice  used in preclinical studies do not vomit which makes research in this area 

challenging.

The diagnosis of CHS can not only be stigmatizing (akin to migraine sufferers mislabeled as 

acute opioid seekers) but has resulted in some providers withholding symptomatic care and 

potentially effective therapies.(174)  The significant impact that this stigma has on individual 

patients, their families and the entire health care system cannot be overemphasized. As with 

other drugs of abuse such as nicotine, research and efforts on a national scale are needed to 

educate and inform the public to achieve better outcomes. This also underscores the need for a 

multidisciplinary approach with incorporation of experts in mental health and substance abuse in 

the care team for this challenging group of patients.

Is CHS a separate entity?

Epidemiology and clinical features

The striking similarities between CVS and CHS suggests that CHS may in fact represent 

a subset of CVS rather than being a distinct disease.  To be considered separate conditions, 

CHS and CVS must affect different patient populations or exhibit differentiating clinical features, 

longitudinal courses, and/or responses to disease-specific therapies which would benefit one 

but not the other condition. The pathogenic importance of cannabis as a cause or trigger of 
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nausea and vomiting syndromes is supported by recent epidemiologic findings showing 8% 

yearly increases in hospital discharges for persistent vomiting after cannabis legalization 

compared to the pre-legalization era.(175) However, this may be due to a recognition bias, as 

the pattern of cyclic vomiting was not recognized by > 80% of the time by (ED) physicians.(176) 

Of note, the same study indicated that a treatment protocol for CVS was available to ED 

physicians only in a minority of cases. This underscores the importance of having a specific 

protocol for management of CVS in an acute care setting, which can aid ED physicians to 

streamline management of CVS in the future. It is possible that the liberalization and legalization 

of cannabis, with the concomitant media exposure, has inadvertently highlighted this previously 

unrecognized pattern of cyclic vomiting, leading to increased recognition of this pattern 

diagnosed as CHS over the last decade.

Are there clinical features that reliably distinguish CHS from CVS?  Both disorders 

commonly affect young people. Overall, there is a male predominance to CHS which reflects 

greater use of cannabis products among men. Some studies have shown that CVS is more 

common in women but there have been mixed results regarding gender predilection.(177-180)  

Abdominal pain is considered by some to be essential for CHS diagnosis, but pain is also 

reported by a substantial proportion of patients with CVS.(181) More significantly, CHS has 

been prominently linked to a pattern of hot bathing or showering to relieve symptoms.  This 

unusual behavior has been included by some as a mandatory criterion for CHS diagnosis.(4) 

One retrospective study commented that “the ability of hot water bathing and showering to 

mitigate symptoms” is the most defining characteristic of CHS while a second small series 

commented that these behaviors are “pathognomonic” for CHS.(6, 182) However, nearly 10% of 

CHS patients do not report this behavior even in articles which claim hot bathing to be essential 

for diagnosis.(4, 43, 174) The specificity of this behavior  was rejected in a recent comparison 

study in which 48% of CVS patients with no cannabis use reported symptom relief with hot 

baths or showers compared to 72% who used cannabis.(7) This hot water bathing behavior has 

been observed in preadolescent children and adolescents with no exposure to cannabis (BUK Li 

and D Fleisher, personal communication). Thus, although the majority of studies show that 

chronic cannabis use is significantly associated with hot water bathing, this association is not 

pathognomonic of cannabis use.(5)

Both CHS and CVS are characterized by episodes of severe nausea, vomiting and often 

abdominal pain that are relentless and can often be debilitating. They are typically self-limited in 
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nature with or without supportive therapy.  These and other similar clinical features support our 

hypothesis that CHS is a subset of CVS where chronic cannabis use either unmasks or 

propagates symptoms in individuals who are predisposed to develop CVS. However, many 

reports of CHS include patients presenting for the first time with vomiting (often associated with 

other potential causes of emesis like pregnancy).(45, 170) Given the limited details provided, 

these observations reflect primarily the inadequacies of the published reports.  However, they 

also raise the possibility that chronic cannabis use can cause symptoms of nausea and vomiting 

that are not episodic in pattern, and thus would clearly be distinct from CVS.  This possibility 

would need to be confirmed or refuted in future series, perhaps best addressed in a matched 

cohort study. 

Treatment options for CHS

It has been contended that patients with CHS do not respond to standard therapies used 

for CVS.(183)  One report determined that chronic cannabis users with CVS respond less often 

to prophylactic treatment with tricyclic antidepressants compared to those not on cannabis.(184)  

However, no multivariate comparisons were performed, and other known confounding factors 

(use of opioids and associated psychiatric comorbidities) that are associated with poor 

responses to TCAs were not considered.  Conversely, another case series of patients with CVS 

with high proportions of cannabis users reported >80% response rates to tricyclic 

medications.(185)  Moreover, Venkatesan et al. in another series which applied multivariate 

regression analysis did not observe differences in response rates to standard prophylactic 

agents like TCAs in patients with CVS based on cannabis use.(181) Very little rigorous study 

has been devoted to use of prophylactic treatment of CHS, with no definitive indication that CHS 

requires a specific pharmacological approach distinct from that used for CVS prophylaxis. 

Based on these observations, we recommend that patients with moderate-to-severe cyclic 

vomiting that use cannabis be offered the same prophylactic medical therapies offered to 

patients with CVS.

Limited responses to abortive antiemetic medications are often mentioned in articles on 

CHS, while others report excellent responses to parenteral benzodiazepines (GABAA agonists) 

such as lorazepam, the neuromodulator olanzapine, or the potent D2 antagonist haloperidol—an 

agent with overlapping pharmacology to many commonly used antiemetics including 

prochlorperazine and metoclopramide.(164, 183, 186)  Prior studies have proposed selective 
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benefits of topical capsaicin treatments for acute CHS attacks, potentially acting in similar 

fashion as hot baths.(162, 187) (182, 187, 188)  However, similar treatments have not been 

employed for patients with CVS without cannabis exposure, so the specificity of these benefits 

for CHS is uncertain.  Because of the paucity of investigations supporting or refuting the use of 

other CHS therapies, it is imperative that patients with possible CHS are not denied prescription 

of prophylactic or abortive treatments which benefit patients with CVS.  

The treatment of CHS has focused on cannabis cessation leading to resolution of 

symptoms. The most comprehensive series to date by Allen et al. followed patients for more 

than 2 years and given that duration we surmise that cannabis cessation did indeed result in 

resolution of vomiting episodes. However, many articles describe brief periods of abstinence 

from cannabis as short as a few days of hospitalization, which are not meaningful and challenge 

their validity in support of a diagnosis of CHS. When more stringent criteria have been applied, 

very few patients with purported CHS report symptom reduction lasting more than 3 months and 

almost no publications describe improvements for at least 2 typical cycles of episodic emesis.  

This highlights the limitation of the current CHS literature as there is an ascertainment bias and 

potential over-attribution which could call into question the CHS diagnosis in some who have 

been told they have the condition.  On the other hand, application of the Rome IV criteria could 

lead to an underestimate if follow-up is inadequate or if patients are unwilling to stop cannabis.  

Furthermore, symptom resolution following cessation of cannabis could be confounded by 

unrelated spontaneous resolution of symptoms which would muddy the apparent causal 

interpretation.  In children with CVS, after four years of illness, spontaneous resolution (i.e. off 

medication) occurs in 50%.(189)  Although continued remission off medications has been 

described in adults, how often this occurs remains unknown due to the limited long-term follow-

up data and persistent use of medication in adults with CVS.(190)  Future reports describing 

CHS should include greater rigor in characterizing symptom improvement with prolonged 

cannabis abstinence to avoid inappropriately making this diagnosis.

Conclusions

In summary, when the literature is taken as an aggregate, while there are some 

differences in the demographic profile (males vs. female predominance) there is considerable 

overlap in the acute presentations of CHS and CVS. Our review of the literature reinforces our 

proposal that CHS is a subset of CVS in which chronic cannabis use triggers symptoms in 

patients who are genetically predisposed to develop CVS.  Future studies should focus on 
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standardized collection of data including cannabis use patterns and accurate phenotyping and 

genotyping of patients with CVS and CHS. Specifically, the potency of cannabis used, and 

antecedent duration and frequency of use should be characterized to assess its impact.  

Patients with presumed CHS should be advised to abstain from cannabis and should receive 

ongoing care from a multidisciplinary team including mental-health and substance-use experts. 

These patients should concomitantly be offered standard care with prophylactic and abortive 

therapy similar to patients with CVS. This is critical given the gaps in our knowledge about the 

pathophysiology, diagnosis and management of CHS and the stigma that is associated with 

such a disorder.  Future studies should also focus on elucidating the underlying pathophysiology 

such as the role of the ECS and the HPA axis in both CVS and CHS. This should advance our 

knowledge in this area and help in the development of novel and targeted therapies. 

Government and industry sponsored funding along with participation from patient advocacy 

groups such as the Cyclic Vomiting Syndrome Association (CVSA) are vital to achieve our goals 

of better understanding and treating this debilitating disorder.

Acknowledgements: We would like to gratefully acknowledge Yasodara Priyadharsini S.S. for 

her assistance with data collection and analysis. Also, this work would not have been possible 

without Dr. Benson Massey for his counsel and serving as a liaison between the American 

Neurogastroenterology and Motility Society (ANMS) and the Cyclic Vomiting Syndrome 

Association (CVSA) and facilitating the successful completion of this work.

Funding: Funds for this work were provided by the Cyclic Vomiting Syndrome Association 

(CVSA)

Disclosures: None of the authors have any competing interests. 

Please see separate disclosure statement which is included.

Author contributions

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

TV, BL, DL, WH, SJ, ST, KA, IS, RI, ST, RS, and AM analyzed data.

CS collated and performed the literature search.

TV, BL, WH, DL wrote the paper.

All authors critically reviewed the manuscript.

References

1. Stanghellini V, Talley NJ, Chan F, et al. Rome IV - Gastroduodenal Disorders. 

Gastroenterology 2016; 150: 1380-1392.

2. Allen JH, de Moore GM, Heddle R, Twartz JC. Cannabinoid hyperemesis: cyclical 

hyperemesis in association with chronic cannabis abuse. Gut 2004; 53: 1566-1570.

3. Wallace EA, Andrews SE, Garmany CL, Jelley MJ. Cannabinoid hyperemesis syndrome: 

literature review and proposed diagnosis and treatment algorithm. South Med J 2011; 104: 659-

664.

4. Simonetto DA, Oxentenko AS, Herman ML, Szostek JH. Cannabinoid hyperemesis: a case 

series of 98 patients. Mayo Clin Proc 2012; 87: 114-119.

5. Aziz I, Palsson OS, Whitehead WE, Sperber AD, Simren M, Tornblom H. Epidemiology, 

Clinical Characteristics, and Associations for Rome IV Functional Nausea and Vomiting Disorders 

in Adults. Clin Gastroenterol Hepatol 2018.

6. Habboushe J, Rubin A, Liu H, Hoffman RS. The Prevalence of Cannabinoid Hyperemesis 

Syndrome Among Regular Marijuana Smokers in an Urban Public Hospital. Basic Clin Pharmacol 

Toxicol 2018; 122: 660-662.

7. Venkatesan T, Sengupta J, Lodhi A, et al. An Internet survey of marijuana and hot 

shower use in adults with cyclic vomiting syndrome (CVS). Exp Brain Res 2014; 232: 2563-2570.

8. Choung RS, Locke GR, 3rd, Lee RM, Schleck CD, Zinsmeister AR, Talley NJ. Cyclic vomiting 

syndrome and functional vomiting in adults: association with cannabinoid use in males. 

Neurogastroenterol Motil 2012; 24: 20-26, e21.

9. I OD. Investigations and prosecutions in states authorizing the medical use of marijuana.

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

10. Baron EP. Comprehensive Review of Medicinal Marijuana, Cannabinoids, and 

Therapeutic Implications in Medicine and Headache: What a Long Strange Trip It's Been. 

Headache 2015; 55: 885-916.

11. Stockings E, Zagic D, Campbell G, et al. Evidence for cannabis and cannabinoids for 

epilepsy: a systematic review of controlled and observational evidence. J Neurol Neurosurg 

Psychiatry 2018; 89: 741-753.

12. Baron EP. Medicinal Properties of Cannabinoids, Terpenes, and Flavonoids in Cannabis, 

and Benefits in Migraine, Headache, and Pain: An Update on Current Evidence and Cannabis 

Science. Headache 2018; 58: 1139-1186.

13. May MB, Glode AE. Dronabinol for chemotherapy-induced nausea and vomiting 

unresponsive to antiemetics. Cancer Manag Res 2016; 8: 49-55.

14. Howlett AC, Barth F, Bonner TI, et al. International Union of Pharmacology. XXVII. 

Classification of cannabinoid receptors. Pharmacol Rev 2002; 54: 161-202.

15. Pertwee RG. Pharmacology of cannabinoid CB1 and CB2 receptors. Pharmacol Ther 

1997; 74: 129-180.

16. Pertwee RG, Howlett AC, Abood ME, et al. International Union of Basic and Clinical 

Pharmacology. LXXIX. Cannabinoid receptors and their ligands: beyond CB(1) and CB(2). 

Pharmacol Rev 2010; 62: 588-631.

17. De Petrocellis L, Cascio MG, Di Marzo V. The endocannabinoid system: a general view 

and latest additions. Br J Pharmacol 2004; 141: 765-774.

18. Darmani NA. Delta(9)-tetrahydrocannabinol and synthetic cannabinoids prevent emesis 

produced by the cannabinoid CB(1) receptor antagonist/inverse agonist SR 141716A. 

Neuropsychopharmacology 2001; 24: 198-203.

19. Darmani NA. The cannabinoid CB1 receptor antagonist SR 141716A reverses the 

antiemetic and motor depressant actions of WIN 55, 212-2. Eur J Pharmacol 2001; 430: 49-58.

20. Darmani NA. Delta-9-tetrahydrocannabinol differentially suppresses cisplatin-induced 

emesis and indices of motor function via cannabinoid CB(1) receptors in the least shrew. 

Pharmacol Biochem Behav 2001; 69: 239-249.

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

21. De Vry J, Schreiber R, Eckel G, Jentzsch KR. Behavioral mechanisms underlying inhibition 

of food-maintained responding by the cannabinoid receptor antagonist/inverse agonist 

SR141716A. Eur J Pharmacol 2004; 483: 55-63.

22. Parker LA. Conditioned flavor avoidance and conditioned gaping: rat models of 

conditioned nausea. Eur J Pharmacol 2014; 722: 122-133.

23. Parker LA, Rock EM, Limebeer CL. Regulation of nausea and vomiting by cannabinoids. 

Br J Pharmacol 2011; 163: 1411-1422.

24. Chouker A, Kaufmann I, Kreth S, et al. Motion sickness, stress and the endocannabinoid 

system. PLoS One 2010; 5: e10752.

25. Venkatesan T, Zadvornova Y, Raff H, Hillard CJ. Endocannabinoid-related lipids are 

increased during an episode of cyclic vomiting syndrome. Neurogastroenterol Motil 2016; 28: 

1409-1418.

26. Romero J, Berrendero F, Manzanares J, et al. Time-course of the cannabinoid receptor 

down-regulation in the adult rat brain caused by repeated exposure to delta9-

tetrahydrocannabinol. Synapse 1998; 30: 298-308.

27. Villares J. Chronic use of marijuana decreases cannabinoid receptor binding and mRNA 

expression in the human brain. Neuroscience 2007; 145: 323-334.

28. Shook JE, Burks TF. Psychoactive cannabinoids reduce gastrointestinal propulsion and 

motility in rodents. The Journal of pharmacology and experimental therapeutics 1989; 249: 444-

449.

29. McCallum RW, Soykan I, Sridhar KR, Ricci DA, Lange RC, Plankey MW. Delta-9-

tetrahydrocannabinol delays the gastric emptying of solid food in humans: a double-blind, 

randomized study. Aliment Pharmacol Ther 1999; 13: 77-80.

30. Results from the 2015 National Survey on Drug Use and Health: Detailed Tables, 

SAMHSA, CBHSQ. http://wwwsamhsagov/data/sites/default/files/NSDUH-DetTabs-

2015/NSDUH-DetTabs-2015/NSDUH-DetTabs-2015htm Accessed October 11, 2016

. A
u
th

o
r 

M
a
n
u
s
c
ri
p
t

http://wwwsamhsagov/data/sites/default/files/NSDUH-DetTabs-2015/NSDUH-DetTabs-2015/NSDUH-DetTabs-2015htm
http://wwwsamhsagov/data/sites/default/files/NSDUH-DetTabs-2015/NSDUH-DetTabs-2015/NSDUH-DetTabs-2015htm


Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

31. Bhattacharyya S, Morrison PD, Fusar-Poli P, et al. Opposite effects of delta-9-

tetrahydrocannabinol and cannabidiol on human brain function and psychopathology. 

Neuropsychopharmacology 2010; 35: 764-774.

32. Englund A, Morrison PD, Nottage J, et al. Cannabidiol inhibits THC-elicited paranoid 

symptoms and hippocampal-dependent memory impairment. J Psychopharmacol 2013; 27: 19-

27.

33. Hindocha C, Freeman TP, Schafer G, et al. Acute effects of delta-9-tetrahydrocannabinol, 

cannabidiol and their combination on facial emotion recognition: a randomised, double-blind, 

placebo-controlled study in cannabis users. Eur Neuropsychopharmacol 2015; 25: 325-334.

34. Schubart CD, Sommer IE, van Gastel WA, Goetgebuer RL, Kahn RS, Boks MP. Cannabis 

with high cannabidiol content is associated with fewer psychotic experiences. Schizophr Res 

2011; 130: 216-221.

35. 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: 613-619.

36. Burgdorf JR, Kilmer B, Pacula RL. Heterogeneity in the composition of marijuana seized 

in California. Drug Alcohol Depend 2011; 117: 59-61.

37. Abell TL, Adams KA, Boles RG, et al. Cyclic vomiting syndrome in adults. 

Neurogastroenterol Motil 2008; 20: 269-284.

38. Van Sickle MD, Oland LD, Ho W, et al. Cannabinoids inhibit emesis through CB1 

receptors in the brainstem of the ferret. Gastroenterology 2001; 121: 767-774.

39. Venkatesan T RL, Banerjee A, Hillard C, Lisdahl KM. . Patterns of Cannabis use and 

Effects on Symptoms in Patients with Cyclic Vomiting Syndrome Gastroenterology; 154: S-16.

40. Kim HS, Anderson JD, Saghafi O, Heard KJ, Monte AA. Cyclic vomiting presentations 

following marijuana liberalization in Colorado. Acad Emerg Med 2015; 22: 694-699.

41. Gubatan J, Staller K, Barshop K, Kuo B. Cannabis Abuse Is Increasing and Associated with 

Increased Emergency Department Utilization in Gastroenterology Patients. Dig Dis Sci 2016; 61: 

1844-1852.

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

42. Bollom A, Austrie J, Hirsch W, et al. Emergency Department Burden of Nausea and 

Vomiting Associated With Cannabis Use Disorder: US Trends From 2006 to 2013. J Clin 

Gastroenterol 2018; 52: 778-783.

43. Sorensen CJ, DeSanto K, Borgelt L, Phillips KT, Monte AA. Cannabinoid Hyperemesis 

Syndrome: Diagnosis, Pathophysiology, and Treatment-a Systematic Review. J Med Toxicol 

2017; 13: 71-87.

44. Achanta L, Kelkhoff AJ. Cannabinoid hyperemesis--is it more common than we think? 

The Journal of the Arkansas Medical Society 2013; 109: 158.

45. Alaniz VI, Liss J, Metz TD, Stickrath E. Cannabinoid hyperemesis syndrome: a cause of 

refractory nausea and vomiting in pregnancy. Obstetrics and gynecology 2015; 125: 1484-1486.

46. Alfonso Moreno V, Ojesa F, Moreno-Osset E. [Cannabinoid hyperemesis]. 

Gastroenterologia y hepatologia 2006; 29: 434-435.

47. Aljomah G, Hutchings R. Cyclic vomiting syndrome (CVS): a management challenge 

across the ages.  AMERICAN JOURNAL OF GASTROENTEROLOGY: NATURE PUBLISHING GROUP 

75 VARICK ST, 9TH FLR, NEW YORK, NY 10013-1917 USA, 2011: S401-S401.

48. Bagdure S, Smalligan RD, Sharifi H, Khandheria B. Waning effect of compulsive bathing 

in cannabinoid hyperemesis. The American journal on addictions 2012; 21: 184-185.

49. Bajgoric S, Samra K, Chandrapalan S, Gautam N. Cannabinoid hyperemesis syndrome: A 

guide for the practising clinician. BMJ Case Reports 2015; 2015.

50. Baron M, Haymann JP, Wolfromm A, Rondeau E, Mesnard L. The Case mid R: The 

smoker and the nephrologist. Kidney international 2011; 79: 1385-1386.

51. Basaviah P, Liao C, Ramsey M. IN HOT WATER: CANNABINOID HYPEREMESIS.  JOURNAL 

OF GENERAL INTERNAL MEDICINE: SPRINGER 233 SPRING ST, NEW YORK, NY 10013 USA, 2010: 

521-521.

52. Beech RA, Sterrett DR, Babiuk J, Fung H. Cannabinoid Hyperemesis Syndrome: A Case 

Report and Literature Review. Journal of oral and maxillofacial surgery : official journal of the 

American Association of Oral and Maxillofacial Surgeons 2015; 73: 1907-1910.

53. Bick BL, Szostek JH, Mangan TF. Synthetic cannabinoid leading to cannabinoid 

hyperemesis syndrome. Mayo Clin Proc 2014; 89: 1168-1169.

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

54. Boeckxstaens GE. [Cannabinoid hyperemesis with the unusual symptom of compulsive 

bathing]. Nederlands tijdschrift voor geneeskunde 2005; 149: 1468-1471.

55. Bonnet U. An Overlooked Victim of Cannabis: Losing Several Years of Well-being and 

Inches of Jejunum on the Way to Unravel Her Hyperemesis Enigma. Clin Neuropharmacol 2016; 

39: 53-54.

56. Bourke MG, McCormack O. Response to "Desperate for a hot shower". Ir Med J 2014; 

107: 258-259.

57. Brenna O, Aasarod K, Gustafsson BI. A man in his 30s with recurrent vomiting and 

abdominal pain relieved by hot showers. Tidsskrift for den Norske laegeforening : tidsskrift for 

praktisk medicin, ny raekke 2011; 131: 2134-2136.

58. Brewerton TD, Anderson O. Cannabinoid hyperemesis syndrome masquerading as an 

eating disorder. The International journal of eating disorders 2016; 49: 826-829.

59. Budhraja V. Confirming the diagnosis of cannabinoid hyperemesis.  Mayo Clinic 

Proceedings: Elsevier, 2009: 483.

60. Canseco Navarro M, Canccino Botello M, Machado Vera MM, Hernández Sánchez JM, 

Molina López F. Cannabis and cyclical vomiting. European Psychiatry 2016; 33: S292-S293.

61. Carhill A, Wiese J. Your stomach on drugs: cyclic vomiting in association with chronic 

cannabis abuse.  JOURNAL OF GENERAL INTERNAL MEDICINE: SPRINGER 233 SPRING STREET, 

NEW YORK, NY 10013 USA, 2007: 255-255.

62. Cha JM, Kozarek RA, Lin OS. Case of cannabinoid hyperemesis syndrome with long-term 

follow-up. World journal of clinical cases 2014; 2: 930-933.

63. Chen J, McCarron RMJCP. Cannabinoid hyperemesis syndrome: a result of chronic, 

heavy cannabis use. 2013; 12: 48-54.

64. Cheng F-K, Robinson T, Domingo C, Ally M, Kim CH, Itzkowitz S. Spicing up the 

differential for cyclic vomiting: a case of synthetic-cannabinoid induced hyperemesis syndrome.  

AMERICAN JOURNAL OF GASTROENTEROLOGY: NATURE PUBLISHING GROUP 75 VARICK ST, 9TH 

FLR, NEW YORK, NY 10013-1917 USA, 2012: S268-S269.

65. Chepyala P, Olden KW. Cyclic vomiting and compulsive bathing with chronic cannabis 

abuse. Clin Gastroenterol Hepatol 2008; 6: 710-712.

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

66. Cheung E, Ng C, Foote JJCFP. A hot mess: a case of hyperemesis. 2014; 60: 633-637.

67. Cox B, Chhabra A, Adler M, Simmons J, Randlett D. Cannabinoid hyperemesis syndrome: 

case report of a paradoxical reaction with heavy marijuana use. Case Rep Med 2012; 2012: 

757696.

68. Braver O, Leibman Y. Cannabinoid hyperemesis syndrome: Descriptive overview of an 

under-recognized diagnosis. Israel Medical Association Journal 2015; 17: 324-325.

69. De Herdt C, Pen J. Cyclic vomiting in the cannabis user. Acta Clinica Belgica: 

International Journal of Clinical and Laboratory Medicine 2016; 71: 26.

70. Deane C, Egan B. ''Listen to your patient, he is telling you the diagnosis''; a case of 

cannabinoid hyperemesis syndrome. Irish Journal of Medical Science 2016; 185: S241.

71. Desjardins N, Jamoulle O, Taddeo D, Stheneur C. Cannabinoid Hyperemesis Syndrome in 

a 17-Year-Old Adolescent. The Journal of adolescent health : official publication of the Society 

for Adolescent Medicine 2015; 57: 565-567.

72. Dosani KA, Alhosh R. 16-year-old male with recurrent vomiting diagnosed with 

cannabinoid hyperemesis syndrome. Journal of Investigative Medicine 2018; 66: 63.

73. Enuh HA, Chin J, Nfonoyim J. Cannabinoid hyperemesis syndrome with extreme 

hydrophilia. International journal of general medicine 2013; 6: 685-687.

74. Figueroa-Rivera IM, Estremera-Marcial R, Sierra-Mercado M, Gutiérrez-Núñez J, Toro 

DHJCrigm. Cannabinoid hyperemesis syndrome: a paradoxical cannabis effect. 2015; 2015.

75. Fleig S, Brunkhorst R. Hyperemesis and a high water bill. Zeitschrift fur 

Gastroenterologie 2011; 49: 1479-1481.

76. Gallo M, Eleftheriou G, Butera R, Bacis G. An unusual case of cannabinoid hyperemesis 

syndrome. Clinical Toxicology 2016; 54: 406.

77. Gammeter WB, Duke KA, Soundy TJ. Case Report of Intractable Vomiting and Abdominal 

Pain Related to Heavy Daily Cannabis Use. South Dakota medicine : the journal of the South 

Dakota State Medical Association 2016; No: 60-63.

78. Gebreselassie A, Ankrah NK. Cannabinoid hyperemesis syndrome coinciding with 

menstrual cycle. American Journal of Gastroenterology 2017; 112: S967-S968.

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

79. Gessford AK, John M, Nicholson B, Trout RJWVMJ. Marijuana induced hyperemesis: a 

case report. 2012; 108: 20-23.

80. Gill B, Barawi M, Jafri SM. Don't forget the social history: Intractable vomiting in a young 

female. American Journal of Gastroenterology 2015; 110: S539.

81. Gregoire P, Tau M, Robertson D. Cannabinoid hyperemesis syndrome and the onset of a 

manic episode. BMJ case reports 2016; 2016.

82. Gupta N, Ojo O, Muruthettuwegama K. Cannabinoid Hyper-emesis Syndrome: An 

Enigma. Indian journal of psychological medicine 2013; 35: 405-406.

83. Habboushe J, Sedor J. Cannabinoid hyperemesis acute renal failure: a common sequela 

of cannabinoid hyperemesis syndrome. Am J Emerg Med 2014; 32: 690.e691-692.

84. Heard K, Marlin MB, Nappe T, Hoyte CO. Common marijuana-related cases encountered 

in the emergency department. American Journal of Health-System Pharmacy 2017; 74: 1904-

1908.

85. Heise L. Cannabinoid hyperemesis syndrome. Advanced emergency nursing journal 

2015; 37: 95-101.

86. Hickey JL, Witsil JC, Mycyk MB. Haloperidol for treatment of cannabinoid hyperemesis 

syndrome. Am J Emerg Med 2013; 31: 1003.e1005-1006.

87. Hinton KL, Chui JS, McWhorter KA, Jallad RH, Siple JF. Cannabinoid Hyperemesis 

Syndrome: A Paradoxical Case. Ann Pharmacother 2016; 50: 1071-1072.

88. Hopkins CY, Gilchrist BL. A case of cannabinoid hyperemesis syndrome caused by 

synthetic cannabinoids. The Journal of emergency medicine 2013; 45: 544-546.

89. Hermes-Laufer J, Del Puppo L, Inan I, Troillet FX, Kherad O. Cannabinoid Hyperemesis 

Syndrome: A Case Report of Cyclic Severe Hyperemesis and Abdominal Pain with Long-Term 

Cannabis Use. Case reports in gastrointestinal medicine 2016; 2016: 2815901.

90. Iacopetti CL, Packer CD. Cannabinoid hyperemesis syndrome: a case report and review 

of pathophysiology. Clinical medicine & research 2014; 12: 65-67.

91. Ishaq S, Ismail S, Ghaus S, Roop EZ, Rostami K. Cannabinoid hyperemesis should be 

recognised as an effect of chronic cannabis abuse. Gastroenterology and hepatology from bed 

to bench 2014; 7: 173-176.

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

92. Kraemer RR, La Hoz RM, Willig JH. Some like it hot: erythema ab igne due to cannabinoid 

hyperemesis. J Gen Intern Med 2013; 28: 1522.

93. Krishnan SK, Khaira H, Ganipisetti VM. CANNABINOID HYPEREMESIS SYNDROME-TRULY 

AN OXYMORON!  JOURNAL OF GENERAL INTERNAL MEDICINE: SPRINGER 233 SPRING ST, NEW 

YORK, NY 10013 USA, 2014: S328-S328.

94. Kumar ST, Nazli A, Vadada D, Kalman J, Yiachos C, Prakash S. A rare case of gastric 

emphysema secondary to cannabinoid hyperemesis syndrome. American Journal of 

Gastroenterology 2016; 111: S1105-S1106.

95. Leemans G, De Bliek E, Poradosú S, Lacor P. A 30-year-old female patient with cyclic 

vomiting and epigastric colicky pain. Tijdschrift voor Geneeskunde 2015; 71: 1506-1509.

96. Lemaire N, Douillart C, Deheul S, Bordet R, Gautier SJF, Pharmacology C. cannabis-

induced hyperemesis: unusual symptoms associated with chronic cannabis abuse: 468. 2010; 

24: 96-97.

97. López-Romeo S, Ledesma-Iparraguirre G. Cannabinoid hyperemesis syndrome. European 

Psychiatry 2016; 33: S306-S307.

98. Louie RK, Lee JC. Psychiatric interventions for cannabinoid-induced hyperemesis 

syndrome in a diabetic patient.  AMERICAN JOURNAL ON ADDICTIONS: WILEY-BLACKWELL 111 

RIVER ST, HOBOKEN 07030-5774, NJ USA, 2015: 59-60.

99. Luther V, Yap LJAM. A hot bath to calm what ails you: the Cannabis Hyperemesis 

Syndrome. 2012; 11: 23-24.

100. Mahmad AI, Jehangir W, Littlefield JM, 2nd, John S, Yousif A. Cannabis hyperemesis 

syndrome: A case report review of treatment. Toxicology reports 2015; 2: 889-890.

101. Mattens V, Aerts M, Mana F, Urbain DJAg-eB. Daily cannabis use and the digestive tract: 

an underrecognized relationship. 2010; 73: 403-405.

102. Mohammed F, Panchoo K, Bartholemew M, Maharaj D. Compulsive showering and 

marijuana use - the cannabis hyperemisis syndrome. The American journal of case reports 2013; 

14: 326-328.

103. Morris R, Fisher M. Cannabinoid hyperemesis syndrome: a specific cause of cyclical 

vomiting. International journal of adolescent medicine and health 2014; 26: 153-156.

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

104. Muschart X, Flament J. A non-classical cannabinoid syndrome. Acta clinica Belgica 2015; 

70: 299-300.

105. Nogi M, Fergusson D, Chiaco JM. Mid-ventricular variant takotsubo cardiomyopathy 

associated with Cannabinoid Hyperemesis Syndrome: a case report. Hawai'i journal of medicine 

& public health : a journal of Asia Pacific Medicine & Public Health 2014; 73: 115-118.

106. Nour SA, Nour HA, Byrd R, Mehta J, Roy T. Bath time: an unusual etiology for 

hypovolemic shock in a young patient.  CRITICAL CARE MEDICINE: LIPPINCOTT WILLIAMS & 

WILKINS 530 WALNUT ST, PHILADELPHIA, PA 19106-3621 USA, 2012: U308-U308.

107. Ochoa-Mangado E, Jimenez Gimenez M, Salvador Vadillo E, Madoz-Gurpide A. [Cyclical 

hyperemesis secondary to cannabis abuse]. Gastroenterologia y hepatologia 2009; 32: 406-409.

108. Ormachea O, Bernasconi E, Pons M, Fusi-Schmidhauser T. Recurring abdominal pain, 

nausea, and warm baths - a new triad? Praxis 2017; 106: 595-597.

109. Oruganti V, Ward L. Mid-Atlantic regional resident award winner: reverse munchies: a 

case of cannabinoid hyperemesis.  JOURNAL OF GENERAL INTERNAL MEDICINE: SPRINGER 233 

SPRING ST, NEW YORK, NY 10013 USA, 2009: 378-379.

110. Padula D, Lenti MV, De Quarti A, Miceli E, Corazza GR. The shower is not warm enough! 

Digestive and Liver Disease 2016; 48: e144.

111. Pandey TS, Salim T. CLINICAL VIGNETTES" I. AM ALWAYS IN THE HOT SHOWER." 

CANNABINOID HYPEREMESIS SYNDROME-A CASE REPORT.  JOURNAL OF GENERAL INTERNAL 

MEDICINE: SPRINGER 233 SPRING ST, NEW YORK, NY 10013 USA, 2014: S262-S262.

112. Parekh JD, Wozniak SE, Khan K, Dutta SK. Cannabinoid hyperemesis syndrome. BMJ case 

reports 2016; 2016.

113. Parikh M, Gould M. Cyclical vomiting syndrome: is pot really at the bottom of the pot?  

AMERICAN JOURNAL OF GASTROENTEROLOGY: NATURE PUBLISHING GROUP 75 VARICK ST, 9TH 

FLR, NEW YORK, NY 10013-1917 USA, 2010: S363-S363.

114. Phillips HR, 3rd, Smith DA. A patient with a curious case of cyclical vomiting. JAAPA : 

official journal of the American Academy of Physician Assistants 2017; 30: 1-3.A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

115. Price SL, Fisher C, Kumar R, Hilgerson A. Cannabinoid hyperemesis syndrome as the 

underlying cause of intractable nausea and vomiting. The Journal of the American Osteopathic 

Association 2011; 111: 166-169.

116. Qipo A, DeLorme J, Anis K, Acharya A, Ansari N. Cannabinoid hyperemesis syndrome 

(CHS) versus uremia in a patient with end stage renal disease.  AMERICAN JOURNAL OF KIDNEY 

DISEASES: WB SAUNDERS CO-ELSEVIER INC 1600 JOHN F KENNEDY BOULEVARD, STE 1800, 

PHILADELPHIA, PA 19103-2899 USA, 2014: A92-A92.

117. Raja M, Patel D, Chemitiganti R, Burks J. Cannabinoid hyperemesis syndrome: a 

consideration in patients with refractory emesis.  JOURNAL OF INVESTIGATIVE MEDICINE: 

LIPPINCOTT WILLIAMS & WILKINS 530 WALNUT ST, PHILADELPHIA, PA 19106-3621 USA, 2012: 

313-314.

118. Ramadurai S, Gopalan S, Arthur P. Cannabinoid hyperemesis syndrome as an unusual 

cause of cyclic vomiting. Indian journal of psychiatry 2016; 58: 234-235.

119. Ramos S, Rodrigues R, Almeida N, Sá J, Fonseca LJP, Psychosomatics. cannabinoid 

hyperemesis syndrome: 327. 2013; 82: 90.

120. Rashid S, Dahl K, Moise D, Subramani K, Rizvon K, Mustacchia PJAJoG. cannabinoid 

Hyperemesis Syndrome-An Obscure Clinical Diagnosis: 997. 2009; 104: S366.

121. Richards JR, Dutczak O. Propranolol Treatment of Cannabinoid Hyperemesis Syndrome: 

A Case Report. J Clin Psychopharmacol 2017; 37: 482-484.

122. Robinson TL, Cheng F-KF, Domingo CA, Kim CH, Ally MT, Itzkowitz SLJTAjog. Spicing up 

the differential for cyclical vomiting. 2013; 108: 1371.

123. Roca-Pallin JM, Lopez-Pelayo H, Sugranyes G, Balcells-Olivero MM. Cannabinoid 

hyperemesis syndrome. CNS neuroscience & therapeutics 2013; 19: 994-995.

124. Roche E, Foster PN. Cannabinoid hyperemesis: not just a problem in Adelaide Hills. Gut 

2005; 54: 731.

125. Wilson O, Lutton S, Doherty K. Diagnosing and treating cannabinoid hyperemesis. 

Emergency nurse : the journal of the RCN Accident and Emergency Nursing Association 2015; 

23: 22-25.

126. Sadiq MJJoAM. Cannabis hyperemesis syndrome. 2013; 7: E3.

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

127. Sadowski DC. Skin discoloration from compulsive bathing in a patient with hyperemesis 

syndrome. Clinical Gastroenterology and Hepatology 2011; 9: A22.

128. Sannarangappa V, Tan C. Cannabinoid hyperemesis. Internal medicine journal 2009; 39: 

777-778.

129. Schmid SM, Lapaire O, Huang DJ, Jurgens FE, Guth U. Cannabinoid hyperemesis 

syndrome: an underreported entity causing nausea and vomiting of pregnancy. Archives of 

gynecology and obstetrics 2011; 284: 1095-1097.

130. Shah S, Gilbert C, Toth J, Reed MJC. Cannabanoid Hyperemesis Syndrome Causing 

Pneumomediastinum and Pneumorachis. 2014; 146: 328A.

131. Sharma A, Hoffman R. Cyclical hyperemesis associated with frequent marijuana use: a 

case report.  CLINICAL TOXICOLOGY: INFORMA HEALTHCARE 52 VANDERBILT AVE, NEW YORK, 

NY 10017 USA, 2008: 394-394.

132. Singh E, Coyle W. Cannabinoid hyperemesis. Am J Gastroenterol 2008; 103: 1048-1049.

133. Sontineni SP, Chaudhary S, Sontineni V, Lanspa SJ. Cannabinoid hyperemesis syndrome: 

clinical diagnosis of an underrecognised manifestation of chronic cannabis abuse. World J 

Gastroenterol 2009; 15: 1264-1266.

134. Srihari P, Liu M, Punzell S, Shebak SS, Rea WS. Cannabinoid Hyperemesis Syndrome 

Associated With Compulsive Showering and Acute Kidney Injury. The primary care companion 

for CNS disorders 2016; 18.

135. Swanson M, Epperly T. Vomiting, abdominal pain, compulsive bathing--Dx? The Journal 

of family practice 2014; 63: 257-259.

136. Traver F, Edo S, Haro G. Cyclic Hyperemesis Secondary to Chronic Consumption of 

Cannabis: A Reconceptualization of Psychogenic Vomiting. 2009; 8: 175-184.

137. Ukaigwe A, Karmacharya P, Donato A. A Gut Gone to Pot: A Case of Cannabinoid 

Hyperemesis Syndrome due to K2, a Synthetic Cannabinoid. Case reports in emergency 

medicine 2014; 2014: 167098.

138. Vujasinović M, Ivartnik M, Tretjak M. Cannabinoid hyperemesis syndrome–case report. 

Slovenian Medical Journal 2012; 81.

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

139. Wallace D, Martin AL, Park B. Cannabinoid hyperemesis: marijuana puts patients in hot 

water. Australasian psychiatry : bulletin of Royal Australian and New Zealand College of 

Psychiatrists 2007; 15: 156-158.

140. Warner B, Cairns S, Stone A. A rare case of cannabis hyperemesis syndrome relieved by 

hot water bathing. Clinical medicine (London, England) 2014; 14: 86-87.

141. Watts M. Cannabinoid hyperemesis presenting to a New Zealand hospital. The New 

Zealand medical journal 2009; 122: 116-118.

142. Welder J. Some like it hot: a case of cannabinoid hyperemesis syndrome. J Gen Intern 

Med 2012; 27: S480-481.

143. Wild K, Wilson H. Cannabinoid hyperemesis. BMJ case reports 2010; 2010.

144. Wilson L. Recurrent vomiting and 60-lb weight loss in a 17-year-old girl. Pediatrics in 

Review 2016; 37: 264-266.

145. Woods JA, Wright NJ, Gee J, Scobey MWJAjot. Cannabinoid hyperemesis syndrome: an 

emerging drug-induced disease. 2016; 23: e601-e605.

146. Sofka S, Lerfald N. Cannabinoid hyperemesis syndrome: A case series. W V Med J 2013; 

109: 20-23.

147. 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-

3119.

148. Chang YH, Windish DM. Cannabinoid hyperemesis relieved by compulsive bathing. Mayo 

Clin Proc 2009; 84: 76-78.

149. Donnino MW, Cocchi MN, Miller J, Fisher J. Cannabinoid hyperemesis: a case series. The 

Journal of emergency medicine 2011; 40: e63-66.

150. Nicolson SE, Denysenko L, Mulcare JL, Vito JP, Chabon B. Cannabinoid hyperemesis 

syndrome: a case series and review of previous reports. Psychosomatics 2012; 53: 212-219.

151. Patterson DA, Smith E, Monahan M, et al. Cannabinoid hyperemesis and compulsive 

bathing: a case series and paradoxical pathophysiological explanation. J Am Board Fam Med 

2010; 23: 790-793.

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

152. Manuballa V, Co M, Cappell M. Cannabis Hyperemesis Syndrome: A Clinical Diagnosis in 

Patients with Chronic Cannabis Use.  AMERICAN JOURNAL OF GASTROENTEROLOGY: NATURE 

PUBLISHING GROUP 75 VARICK ST, 9TH FLR, NEW YORK, NY 10013-1917 USA, 2011: S369-S369.

153. Martinez AMC, Singh E. Marijuana: anti-emetic or pro-emetic?  AMERICAN JOURNAL OF 

GASTROENTEROLOGY: NATURE PUBLISHING GROUP 75 VARICK ST, 9TH FLR, NEW YORK, NY 

10013-1917 USA, 2012: S281-S281.

154. Masri KR, Moussa R, Licke H, El Haddad BJJoG, Research H. Chronic cannabis use with 

hyperemesis, epigastric pain and conditioned showering behavior. 2012; 1: 107-110.

155. Miller JB, Walsh M, Patel PA, et al. Pediatric cannabinoid hyperemesis: two cases. 

Pediatric emergency care 2010; 26: 919-920.

156. Oruganti V, Sachdeva P, Fisher RS, Parkman HP. M1324 Cyclic Vomiting Syndrome in 

Adults: Relationship to Cannabis use, Migraine Headaches, and Intervening Symptoms. 

Gastroenterology 2010; 138: S-380.

157. Perrotta G, Miller J, Stevens T, Chauhan A, Musunuru H, Salciccioli JJAEM. Cannabinoid 

hyperemesis: relevance to emergency medicine. 2012; 19: S286-S287.

158. Sawni A, Vaniawala VP, Good M, Lim WY, Golec AS. Recurrent Cyclic Vomiting in 

Adolescents. Clinical Pediatrics 2015; 55: 560-563.

159. Torka P, Sharma R. Cannabinoid and hyperemesis. Mayo Clin Proc 2012; 87: 502-503; 

author reply 503.

160. Williamson JE, July M, Gonzalez LM, Amin HH, Chaudhari S. Cannabinoid hyperemesis 

syndrome: cyclical vomiting behind the cloud of smoke. The American journal of medicine 2014; 

127: e1-2.

161. Marillier M, Batisse A, Edel Y, et al. Cannabinoid Hyperemesis Syndrome (CHS): A 

Parisian Case Series. J Clin Psychopharmacol 2017; 37: 739-743.

162. Pelissier F, Gandia P, Franchitto N. Cannabis hyperemesis syndrome: How to make the 

diagnosis in an emergency department. Toxicologie Analytique et Clinique 2017; 29: 337-342.

163. Ruffle JK, Bajgoric S, Samra K, Chandrapalan S, Aziz Q, Farmer AD. Cannabinoid 

hyperemesis syndrome: An important differential diagnosis of persistent unexplained vomiting. 

European Journal of Gastroenterology and Hepatology 2015; 27: 1403-1408.

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

164. Schreck B, Wagneur N, Caillet P, et al. Cannabinoid hyperemesis syndrome: Review of 

the literature and of cases reported to the French addictovigilance network. Drug Alcohol 

Depend 2018; 182: 27-32.

165. Soota K, Lee YJ, Schouweiler K, Keeney M, Nashelsky M, Holm A. Cases of death 

secondary to cannabinoid hyperemesis syndrome. American Journal of Gastroenterology 2016; 

111: S1063.

166. Bertolino J, Abdo L, Khau D, et al. Cannabinoid hyperemesis syndrome: About 6 cases. 

Revue de Medecine Interne 2015; 36: 694-697.

167. J.  Andrew  Woods NJDW, Jonathan  Gee, Martin  W.  Scobey, . Cannabinoid  

Hyperemesis  Syndrome:  An  EmergingDrug-Induced  Disease. Amer J of Therapeutics 2014.

168. Jerry W. Swanson FMC. Cannabis use masquerading as cyclic vomiting syndrome. 

Cephalalgia 2005; 25: 902.

169. Julie Caplow DJA. New on the differential forkidney failure: Cannabinoid Hyperemesis 

Syndrome. Gen Int Med 2015.

170. Manning L. ES. CHS in pregnancy. 2012.

171. S. K. Unusual case of nausea, vomiting and abdominal pain. J Gen Intern Med 2012; 27: 

S497-S498.

172. Ketcherside A, Noble LJ, McIntyre CK, Filbey FM. Cannabinoid Receptor 1 Gene by 

Cannabis Use Interaction on CB1 Receptor Density. Cannabis Cannabinoid Res 2017; 2: 202-209.

173. American Gastroenterological A, Bharucha AE, Dorn SD, Lembo A, Pressman A. American 

Gastroenterological Association medical position statement on constipation. Gastroenterology 

2013; 144: 211-217.

174. Jensen AD. Challenges With Acute Care and Response to Treatment Among Adult 

Patients With Cyclic Vomiting Syndrome. Gastroenterol Nurs 2015; 38: 469-476.

175. Al-Shammari M, Herrera K, Liu X, et al. Effects of the 2009 Medical Cannabinoid 

Legalization Policy on Hospital Use for Cannabinoid Dependency and Persistent Vomiting. Clin 

Gastroenterol Hepatol 2017; 15: 1876-1881.

176. Venkatesan T, Tarbell S, Adams K, et al. A survey of emergency department use in 

patients with cyclic vomiting syndrome. BMC Emerg Med 2010; 10: 4.

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

177. Abu-Arafeh I, Russell G. Cyclical vomiting syndrome in children: a population-based 

study. J Pediatr Gastroenterol Nutr 1995; 21: 454-458.

178. Sagar RC, Sood R, Gracie DJ, et al. Cyclic vomiting syndrome is a prevalent and under-

recognized condition in the gastroenterology outpatient clinic. Neurogastroenterol Motil 2018; 

30.

179. Hejazi RA, McCallum RW. Review article: cyclic vomiting syndrome in adults--

rediscovering and redefining an old entity. Aliment Pharmacol Ther 2011; 34: 263-273.

180. Fleisher DR, Matar M. The cyclic vomiting syndrome: a report of 71 cases and literature 

review. J Pediatr Gastroenterol Nutr 1993; 17: 361-369.

181. Kumar N, Bashar Q, Reddy N, et al. Cyclic Vomiting Syndrome (CVS): is there a difference 

based on onset of symptoms--pediatric versus adult? BMC Gastroenterol 2012; 12: 52.

182. Graham J, Barberio M, Wang GS. Capsaicin Cream for Treatment of Cannabinoid 

Hyperemesis Syndrome in Adolescents: A Case Series. Pediatrics 2017; 140.

183. Contreras Narvaez C, Mola Gilbert M, Batlle de Santiago E, Bigas Farreres J, Gine Serven 

E, Canete Crespillo J. Cannabinoid hyperemesis syndrome. A report of six new cases and a 

summary of previous reports. Adicciones 2016; 28: 90-98.

184. Hejazi RA, Lavenbarg TH, Foran P, McCallum RW. Who are the nonresponders to 

standard treatment with tricyclic antidepressant agents for cyclic vomiting syndrome in adults? 

Aliment Pharmacol Ther 2010; 31: 295-301.

185. Hejazi RA, Reddymasu SC, Namin F, Lavenbarg T, Foran P, McCallum RW. Efficacy of 

tricyclic antidepressant therapy in adults with cyclic vomiting syndrome: a two-year follow-up 

study. J Clin Gastroenterol 2010; 44: 18-21.

186. Shusen  Sun AEZ. Cannabinoid  Hyperemesis  Syndrome. Hosp  Pharm 2013; 48: 650–

655.

187. Moon AM, Buckley SA, Mark NM. Successful Treatment of Cannabinoid Hyperemesis 

Syndrome with Topical Capsaicin. ACG Case Rep J 2018; 5.

188. Dezieck L, Hafez Z, Conicella A, et al. Resolution of cannabis hyperemesis syndrome with 

topical capsaicin in the emergency department: a case series. Clin Toxicol (Phila) 2017; 55: 908-

913.

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

189. Li BU, Balint JP. Cyclic vomiting syndrome: evolution in our understanding of a brain-gut 

disorder. Adv Pediatr 2000; 47: 117-160.

190. Prakash C, Staiano A, Rothbaum RJ, Clouse RE. Similarities in cyclic vomiting syndrome 

across age groups. Am J Gastroenterol 2001; 96: 684-688.
A

u
th

o
r 

M
a
n
u
s
c
ri
p
t



Cannabis use in cyclic vomiting 

This article is protected by copyright. All rights reserved

Table 1: Rome IV Criteria for Cannabinoid Hyperemesis Syndrome

• Stereotypical episodic vomiting resembling (CVS) in terms of onset, duration, and 

frequency

• Presentation after prolonged, excessive cannabis use

• Relief of vomiting episodes by sustained cessation of cannabis use

Supportive remarks:

•  May be associated with pathologic bathing behavior (prolonged hot baths or showers).

Criteria fulfilled for the last 3 months, symptom onset at least 6 months before diagnosis
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Table 2:  Review of case series and individual case reports of Cannabinoid Hyperemesis 

Syndrome

Article n
Age (mean 

± SD)

Gender/ 

Male

n(%)

Years of 

cannabis 

use prior to 

onset of 

CVS 

symptoms

(mean ± 

SD)

Cannabis use 

patterns

Hot 

water 

bathing

No. of 

patients 

with 

follow up 

of at 

least 1 

month

n (%)

Duration 

of follow 

up

(in 

months)

No. who 

met 

Rome IV 

criteria

n (%)

1.
Allen 

(2004)
9 NA 7 (77.8%) 8.9 ± 8.6 Daily=100%

8

(88.%)
7(77.8%) 20.6 ± 

4.7

7(77.8%)

2. Swanson 

(2005)
2 37.5 ± 17.7 2 (100%) NA NA NA 1(50%)

3.0 #

1(50%)

3. Chang & 

Windish 

(2009)

2 24 ± 1.4 1 (50%) 4.5 ± 3.5 Daily:100% 100% NA NA 0(0%)

4. Soriano 

(2010)
8 32.4 ± 4.1 5 (62.5%) 16.4 ± 4.0 Daily:100% 100% 4(50%)

3.3 ± 2.6
4(50%)

5.
Patterson 

(2010)
4 30.3 ± 9.6 4 (100%) 9.8 ± 10.4 Daily:100% 100% 2(50%)

7.0 ± 7.0

1(25%)

6. Miller 

(2010)
2 17.5 ± 0.7 1 (50%) 1.0 ± 1.4 Daily=100% 100% 2(100%)

1.5 ± 0.7
2(100%)

7. Oruganti 

(2010)
20 19-65 14 (70%) NA NA

17/20

(85%)
NA

NA
0(0%)

8.
Donnino 

(2011)
3 32 ±1 6.5 3 (100%)

1.5 ± 0.7 

One patient: 

data NA

Daily:100% One 

patient : data NA
100% 2 (66.7%) 7.0 ± 2.8 2(66.7%)

9. Manuballa 

(2011)
4 46 ± 3.4 3 (75%) NA Daily:100% 100% NA

    NA
0(0%)

10.

.

Simonetto 

(2012)
98 32.3 ± 9.9 66 (67%)

≤1:32%

2-5:44%

6-10:11%

≥11:13%

≤ 1 time/week:5%,

1-3 times/week:20%,              

4-6 times/week:16%, 

Daily:59%

57

 (58%)

10 

(10.2%)

1-3 

(range)
6 (6.1%)

11. Nicolson 

(2012)
4 23.3 ± 3.0 2 (50%) 4.3 ± 3.9 Daily:100% 100% 1(25%)

3 #
1(25%)

12. Martinez 

(2012)
9 30 8 (88%) NA Daily:88% 56%

No follow 

up

NA
0(0%)

13. Masri 

(2012)

4 26.2 ± 5.6 4 (100%)

6.0 ± 4.2

(2 patients: 

Daily=50% 100% No follow 

up NA

0(0%)
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# STD is not reported in cases where data is available for only a single patient in this case series

*represents the cumulative synthesis of individual case reports, NA – not available

data NA)

14. Torka 

(2012)
2 34.5 ± 20.5 2(100%) 1.1 ± 1.2 Weekly=100% 100%

No follow 

up

NA
0(0%)

15. Perrotta 

(2012)
20 30 ± 10 10(50%) NA Daily:100% 70%

No follow 

up

NA
0(0%)

16. Sofka 

(2013)
4 26.2 ± 3.5 3 (75%) 8.4 ±1.9 Daily:100% 100% NA

NA
0(0%)

17. Williamson 

(2014)
2 29±14.1 2(100%) 8.0 ± 8.5 Daily=100% 100%

No follow 

up

NA
0(0%)

18. Braver 

(2015)
2 39 ± 7.1 2(100%) NA Daily:100% 100% NA

NA
0(0%)

19.

Sawni 

(2015)
2 15.5 ± 0.7 0(0%) NA

One patient : 2 to 3 

times/week

other patient: data 

NA

100% NA
NA

0(0%)

20.
Bertolino 

(2015)
6 35.2 ± 6.2 3(50%)

8.6 ± 6.2

One patient: 

data NA

Daily=100% 100% 5 (83.3%) 4.2 ± 2.3 4 (66.7%)

21. Ruffle 

(2015)
10

27 ( 

median)
5(50%)

3.5 

(median)
NA 80%

10 

(100%)

9.5 

(median)

10 

(100%)

22.
Soota K. 

Lee (2016)
2 44.5 ± 4.9 2( 100%)

Patient 1: 

10 ; Patient 

2: data NA

NA NA

Not 

applicabl

e

Not 

applicabl

e

0(0%)

23. Marillier 

(2017)
19 29.8 16 (84.2%) 8.5 ± 6.8 Daily=100% 89.5% NA

NA
0(0%)

24. Pelisser 

(2017)
4

23.5 

(median)
3 (75%) NA NA 75% NA

NA
0(0%)

25.
Schreck 

(2018)
29 25.8 18( 62%) 2 Daily=100%  55.2% NA NA 0(0%)

Case 

reports*

105

29.4±9.09;

4 patients, 

data NA

76 (72.3%)

63 patients= 

8.02 ± 8.42;

42 patients= 

data NA

73/105 patients had 

daily cannabis use= 

69.5%;

3 patients had 

weekly cannabis use;

29 patients, data NA

90/105 

patient= 

86%;

9 

patients: 

data NA

27 

(25.7%)

73 

patients: 

data NA

5 

patients: 

< 4 

weeks of 

follow-up

8.2 ± 

18.9

73 

patients: 

data NA

Total 

number 

of 

patients 

who met 

Rome IV 

criteria= 

21/105; 
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Table 3:  Proposed data collection sheet for Cannabinoid Hyperemesis Syndrome

1 Demographics

2 Vomiting episodes 

a) date of onset, 

b) frequency of vomiting episodes over the previous 12 months and since   

    onset of symptoms

c) duration of typical episode, presence of symptoms including headache 

abdominal pain

d. hot water bathing patterns and symptomatic response 

d) duration of coexistent inter-episodic quiescent intervals

3 Cannabis use:  

            a) duration of cannabis use preceding onset of symptoms

b) frequency of cannabis use 

c) type and potency (when available) of cannabis products

d) routes of use (smoked, oral, vaping etc.)

4 Comorbid conditions –

           a. anxiety 

           b. depression

           c. panic

           d. migraine

5 Prior treatment and efficacy

6 Follow-up periods defined by absolute time (i.e. at least 6 months) or by a duration of 

time defined by patient cycle length (i.e. at least 3 successive cycles in an individual 

patient).

7 Periods of abstinence measured by number of weeks and monitoring with urine 

toxicology screens when feasible 
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Table 4. Proposed new diagnostic criteria for Cannabinoid Hyperemesis Syndrome (CHS)

Clinical features Stereotypical episodic vomiting resembling CVS in terms of onset, and 

frequency 3 episodes a year

Cannabis use 

patterns

Duration of use > 1 year preceding onset of symptoms

Frequency of use > 4 times a week on average

Cannabis cessation *Resolution of symptoms should follow a period of cessation from 

cannabis for a minimum of 6 months or at least equal to a duration that 

spans 3 typical cycles in an individual patient

*patients unwilling or unable to abstain from heavy cannabis use pose a diagnostic challenge 

and may be considered to have presumed CHS
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