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Abstract

The cyclic vomiting illness known as cannabinoid hyperemesis syndrome (CHS) is linked to cannabis
consumption. Our goal is to compile the information that is currently accessible on the pathogenesis,
diagnosis, and therapy of CHS. After being first reported in 2004, cannabinoid hyperemesis syndrome
(CHS) is still a clinical condition that affects chronic heavy marijuana users but is not well understood.
Treatment for the hyper emetic phase includes supportive therapy, fluid resuscitation, and antiemetic
medicines; this phase usually ends in 48 hours. Individuals frequently exhibit the acquired habit of taking
frequent hot baths, which results in a brief improvement in nausea, vomiting, and abdominal pain.
Furthermore, research on humans and animals indicates that prolonged cannabis use may be necessary
for the degree of emesis rather than being a requirement for the induction of vomiting.
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1. Introduction

Cannabinoid hyperemesis is characterized as excessive marijuana usage along with cyclical
vomiting and gastrointestinal pain. It was first reported by Allenl in a 2004 case study
including nine individuals in Australia [!l. Patients with cannabinoid hyperemesis syndrome
(CHS), a paradoxical side effect of cannabis usage, frequently come with cyclical nausea,
vomiting, and abdominal discomfort without any other apparent cause. As a result, they are
discharged from the hospital with a variety of incorrect diagnoses 2. After alcohol and
tobacco, cannabis is the third most widely used narcotic and has been used recreationally for
millennia ). Cannabis offers many medicinal benefits, such as hunger stimulation, pain relief,
and anti-emesis. Due to these benefits, cannabis is now being used by patients who suffer from
severe peripheral neuropathy, AIDS-related cachexia, chemotherapy-induced nausea and
vomiting, and multiple sclerosis-related muscle spasms . According to the Rome 1V criteria,
CHS is defined as stereotyped episodic vomiting that resolves with a sustained cannabis
cessation following protracted, excessive cannabis usage with symptom onset more than six
months 1. As of June 2023, adult non-medical cannabis use is legal in 23 states, 2 territories,
and DC; medicinal cannabis use is permitted in 38 states, 3 territories, and DC [°l. Over the
past few years, an increasing number of publications detailing suspected occurrences of
Cannabinoid Hyperemesis Syndrome (CHS) have been published globally. Patients with
chronic cannabis usage who experience recurrent vomiting without a clear organic reason are
said to have CHS U1, According to UN estimates, 277 million people worldwide roughly 4.9%
of the entire population have used cannabis . Both the general people and the medical
community typically believe that marijuana has anti-emetic qualities. Because so few medical
professionals are familiar with CHS, it is uncommon to draw the link between persistent
marijuana use and cyclical vomiting. Before the connection between extensive marijuana use
and CHS is discovered, patients with the condition frequently endure years of suffering
through multiple invasive procedures and medical tests ). Cannabis is FDA-approved for
treating chemotherapy-related nausea and vomiting in cases where conventional therapy is
ineffective. It has long been used as an appetite stimulant and antiemetic medication. It affects
the gastrointestinal tract in a number of ways, including motility, secretions, appetite
stimulation, and inflammatory modulation [%. Previously believed to be uncommon,
cannabinoid hyperemesis syndrome (CHS) is now observed nearly every day. Though the
precise cause of the symptoms is unknown, the GI tract's endocannabinoid receptors are likely
to be the culprit.
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Those who smoke 20 or more times a month, or heavy users,
are most frequently impacted '), Considering the widespread
use of cannabis globally, the relatively recent identification of
CH, and the dearth of research on the subject, it seems
probable that this illness is not well understood and
underdiagnosed. Patients and doctors may become frustrated
because of intrusive and expensive diagnostic tests brought on
by a lack of knowledge about the illness. To increase
awareness and comprehension of this illness, we carried out
the largest patient case series to date, Identified as having CH
at our facility (121,

1.1 The classic features of CHS are the following: [3].

e Heavy, ongoing cannabis use,

e Frequent bouts of intense nausea and uncontrollably
vomiting,

e  Pain in the abdomen,

e  Short-term symptom alleviation from hot baths or
showers,

e The issue is resolved if cannabis use is ceased. There are
milder forms of the disease, and a case without traits 3
and 4 has been reported.

1.2 Clinically there are three phases of CHS: ['4],

1. Prodromal phase: In this phase patient presents with
nausea without vomiting, anorexia, abdominal
discomfort.

2. Hyperemesis phase: This phase can last for many days
and is characterized by intractable vomiting, flushing,
diaphoresis, abdominal pain. Weight loss is common. Hot
showers are believed to relieve the symptoms. It is in this
phase that more ED visits occur.

3. Recovery phase: Complete resolution of symptoms
occurs during this phase and patient returns to baseline.

Cannabinoid
hyperemesis syndrome

Common symptoms of
cannabinoid hyperemesis syndrome include:

Intense

Persistent nausea. abdominal pain.

.

Loss of appetite. Repeated vomiting.

Fig 1: Common symptoms of CHS 1]

2. Causative agent

Cyclic vomiting syndrome, or CHS, is a largely unknown
condition that affects long-term cannabis users. Patients are
mostly male, have used cannabis for more than a year, and
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use it at least once a week, with daily users being most
prevalent [16],

Fig 2: Cannabis (marijuana) '],

3. Adverse Effect

Panic attacks are the emergency brought on most frequently

by marijuana consumption. Dizziness, dry mouth, nausea,

euphoria, disorientation, confusion, drowsiness, elevated heart
rate, and breathing difficulties are among the most frequent
side effects linked to marijuana usage.

1. Marijuana usage is linked to acute reversible psychotic
responses and is responsible for 24% of newly diagnosed
cases of psychosis in teenagers. Moreover, it has been
shown to increase the likelihood of psychotic illnesses
and exacerbate symptoms or cause relapses in people
who already have psychotic disorders ['#],

2. A number of research point to a link between marijuana
inhalation and spontaneous pneumothorax as well as an
increased risk of lung cancer from the drug. Furthermore,
connected to bullous emphysema and chronic obstructive
pulmonary disease consequences, such as increased
wheezing, coughing, and phlegm production, are these
conditions 1],

3. Chronic marijuana usage has also been linked to
periodontal disease, a higher chance of preterm delivery
if used before 20 weeks of pregnancy, and a higher
frequency of pain episodes in sickle cell patients ['®!,

4. While drowsiness is a common side effect, cannabinoid
formulations that just include CBD have less potential to
trigger behavioural reactions. Since CBD is a CYP3A4
inhibitor, it may cause toxicities and medication
interactions in substances that the CYP3A4 system
metabolizes [,

5. The benefits of topical capsaicin cream have been shown
to be similar to those of hot water hydrotherapy. It is
thought to reroute blood flow from the gastrointestinal
system to the skin when applied to the belly. But the only
way to completely alleviate the symptoms of hyperemesis
is to stop using cannabis %],

6. Another negative effect or side effect linked to long-term
cannabis use is a motivational syndrome, which is
clinically similar to depression plus a lack of motivation.
There is a link between indifference and cannabis
abusers, according to a new large-scale study '],

4. Pathophysiology

Many theories that make use of cannabis pharmacokinetics
and pharmacodynamics have been put forth to explain the
pathophysiology of CHS. First, the primary active ingredient
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in cannabis, delta 9-tetrahydrocannabinol (THC), tends to
sequester in fat and slowly diffuse back into the serum P!,
Because THC binds to CB1 receptors in the central nervous
system (CNS), which regulate sensory, somatic, and cognitive
perception, it has impacts on emesis, appetite, and pain 9.
Preclinical research indicates that at least two G-protein-
coupled cannabinoid receptors exist, CB1 and CB2, the
functions of which are still being fully understood. CB2 is
primarily found in peripheral lymphoid tissues, whereas CB1
is expressed in neurons of the central nervous system (CNS)
(221, At least 66 different cannabinoids have been identified in
cannabis, with delta-9 tetrahydrocannabinol (THC) being the
primary active component. In human tissues, THC binds to
cannabinoid type 1 (CB1) and type 2 (CB2) receptors. The
CB2 receptor is typically present outside the central nervous
system, in immune tissues like the spleen, thymus, and
different types of immune cells. The CBI1 receptor is
primarily restricted to neuronal tissue [,

CBI1 receptors are found in the basal ganglia, hippocampal
regions, anterior cingulate gyrus, hypothalamus, and cerebral
cortex of the brain. CB1 receptors are present on intrinsic and
extrinsic neurons in the gastrointestinal tract, with the enteric
nervous system acting as the primary site of action %1, As an
antagonist to the same chemoreceptor trigger zone in the
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brainstem  that suppresses the vomiting reflex,
metoclopramide is an antiemetic medication 4. According to
some research, hyperemesis may be caused by a slowdown in
stomach motility caused by disruption of peripheral
cannabinoid receptors in the enteric neurons 3. The
mechanism of cannabinoid hyperemesis is unknown.
Marijuana, whether taken as a pill or smoked, has been used
to treat chemotherapy-induced nausea and vomiting,
glaucoma, anorexia, anxiety, and for purposes of muscle
relaxation. Some known adverse reactions include altered
sensorium, blurred vision, decreased coordination, dry mouth
and eyes, hypotension or hypertension, sedation, somnolence,
rash, urinary retention, and nausea and vomiting 1261,

Heat and capsaicin activate the non-selective cation channel
known as transient receptor potential vanilloid 1 (TRPV1).
This receptor can be found in several sensory neurons, enteric
neurons in the myenteric plexus, and gastric mucosal
epithelial cells throughout the gastrointestinal tract [7),
Additionally, the central nervous system contains it,
particularly in the postrema region, which is also referred to
as the chemoreceptor trigger zone. The strong antiemetic
action of activating this receptor is believed to be mediated by
substance P being depleted from neuronal circuits that route
to the nucleus tractus. Individuals without a job 27,

. . Nociceptive -
Capsaicin Cennabinoids 4 Prolonged exposure to

cannabinoids inactivates
the TRPV1receptor.

4. Cutaneous heator
capsaicin exposure
normalizes gastric

motility via activation
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Fig 3: Diagrammatic representation of the pathophysiology of cannabinoid hyperemesis syndrome (CHS), TRPV1, transient receptor potential
vanilloid 1281,

Uncertainty surrounds the pathophysiology of uncontrollably
vomiting with CUD. The compulsive hot bathing habit
observed in CHS patients may be explained by one of two
possible processes. The patient may be forced to take hot
showers because of the cannabinoid's ability to first induce a
dose-dependent disequilibrium of the hypothalamic digestive
and thermoregulatory systems. Secondly, this behavior may
be the consequence of a rise in body temperature at the core
combined with a fall in skin temperature, which triggered the
hypothalamus and caused the patient to take frequent hot
showers 121,

5. Diagnosis

CHS has typically been defined as the presence of
Hyperemesis is related to chronic cannabis use. with
abnormal hot bathing behavior. Nonetheless, there has

Previous studies have shown significant heterogeneity when
categorizing patients with this diagnosis. CHS involves three
phases: prodromal, hyperemetic, and recovery. The prodromal
phase involves nausea, stomach discomfort, and anxiety about
vomiting Pl. Sustained monitoring of patients following
cessation of cannabis use might aid in a precise diagnosis 3%,
An important characteristic of CHS that is not highlighted in
Rome IV is abdominal pain that usually originates in the
epigastrium and radiates widely. It also usually occurs with
the commencement of vomiting. Hot showers can help with
both vomiting and stomach pain, maybe because they are
relaxing and distracting. In between assaults, there are times
of wellbeing or remission that might continue for days or
weeks. If the entity is not treated, these periods of well-being
eventually converge P!, Even if there is no life-threatening
diagnosis, the healthcare provider should ask the patient if his
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or her symptoms of nausea, vomiting, and abdominal

https://www.florajournal.com

discomfort improve after having a hot bath or shower B2,

Patient presents with nausea and vomiting.
Signs and symptons suggest severe underlying medical cause.

lwo

Do symptoms improve while

NO

taking a hot shower or bath?

2!

Is bathing compulsive?

~
”.

NO

A

Consider other

a

YES l

/

Does the patient currently use

diagnoses, while
remaining

suspicious
about CHS.

cannabis daily or almost daily
for at least the past one year?

YES l

Presumptive diagnosis of CHS.

!

Does the patient have signs or

s

_ Check urine —THC
drug screen. +THC

... Inform patient of positive drug
screen for THC and ask patient
again about cannabis use.

Provide cannabis cessation
counseling, resources, and
follow-up.

symptoms of volume depletion or can NO h
the patient not tolerate oral hydration? »/ Encourage ora
hydration and
provide cannabis
YES cessation
= - T . counseling,
(  Provide intravenous hydration and resources, and
\_  cannabis cessation counseling. / follow-up.
YES vly
( Is there symptom improvement? )
" ]
YES

( Is patient still using cannabis? )

No |

e e prar ‘lmoﬂ ahatona -
\_ treatment for conditions other than CHS.

Fig 4: Identification of cannabis hyperemesis syndrome and its treatment protocol. Acute liver disease, adrenal insufficiency, bowel perforation,
bowel obstruction, cholangitis, cholecystitis, diverticulitis, ectopic pregnancy, gastroparesis, myocardial infarction, nephrolithiasis, pancreatitis,
pelvic inflammation, pregnancy, and ruptured or dissecting aortic aneurysm are among the diagnoses to take into consideration when a patient

presents with nausea (321,

A patient may be diagnosed with CHS if they have used

cannabis for a long time and have any of the following

symptoms: 331,

1. Feeling queasy or throwing up

2. Having stomach discomfort

3. Having symptoms that go away when you take a hot bath
or shower

4. Having symptoms that go away when you stop using
cannabis

Table 1: Proposed new diagnostic criteria for cannabinoid hyperemesis syndrome

5. Using cannabis at least once a week.

The following features have also been proven to be useful:

1. Being under 50 years of age

2. At least 5 kg of weight reduction combined with
symptoms

3. Symptoms in the morning

Regular procedures for the bowels

5. Negative test findings from radiography, endoscopy, and
laboratories.

&

B4

Clinical features

Stereotypical episodic vomiting resembling CVS in terms of onset and frequency >3 episodes a year

Cannabis-use
patterns.

Duration of use >1 y 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 more at least equal to a
duration that spans three typical cycles in an individual patient
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Fig 5: Three characteristics strongly point to the diagnosis of CHS:
frequent (and frequently heavy) marijuana uses over an extended
period of time; episodes of nausea and vomiting that are intractable
and last for hours or days and do not improve with standard
antiemetic therapy; and relief from symptoms from extremely hot
baths or showers 221,

6. Management/Treatment

Problematic use of another substance (i.e., alcohol use)
significantly increased the risk for cannabis use problems.
Future work could usefully consider these clinically relevant
findings when developing treatment for cannabis users; such
considerations may help inform more personalized treatment
and increase treatment efficacy [3°l. Numerous therapeutic
approaches have been investigated to address symptoms and
manage the illness. Intravenous hydration, electrolyte
replacement, and antiemetics are first used for symptom
alleviation in the ED context. This helps CHS patients who
repeatedly vomit to correct their volume and electrolyte
deficiencies. Ondansetron, promethazine, prochlorperazine,
and metoclopramide are examples of antiemetics that are
regularly used; however, they are rarely successful in
reducing CHS patients' nausea and vomiting [3¢]. Antiemetic,
amnestic, and anxiolytic characteristics of lorazepam have
made it useful in treating anticipated nausea and vomiting that
occurs in chemotherapy patients. The therapy of cyclic
vomiting syndrome has also been proposed to use lorazepam
1371, Other effective treatments mentioned only once included,
fentanyl, promethazine, methadone, nabilone,
levomepromazine, piritramide, and pantoprazole. hot showers
and bathing were mentioned either by the authors or patients
in all level-4 and -5 articles as universally effective at
ameliorating CHS [B®. The care of CHS is not well
understood, other from treating the consequences of frequent
vomiting, which call for fluid resuscitation. The greatest
alleviation from symptoms is obtained by taking a hot bath,
how youever this is frequently impractical and has transient
effects. In CHS, antiemetics have not demonstrated
significant effectiveness, while not being discouraged [,
This systematic review identified low-quality evidence from
case reports, case series, and abstracts to suggest that
capsaicin may be an effective treatment for CHS B9, A
documented limitation of capsaicin use is the patient’s insight
and compliance to capsaicin application. It is reportedthat
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some patients could not relate their relief of symptoms to the

use of topical capsaicin 1,

Treatment of the acute phase of nausea and vomiting: 12,

e Intravenous application of lorazepam, alprazolam or
(second line) haloperidol

e Intravenous application of sodium chloride 0.9% (1-2
bolus followed by 150-200 ml/h for 24-48 h)

e Intravenous application of proton pump inhibitors

e Cannabis cessation in patients with chronic marijuana
abuse

Follow-up treatment of patients suffering from CVS: 121,

e Application of preventive medication, e.g. amitriptyline,
propranolol, sumatriptane

e Application of medication capable to abort an episode
during the prodromal phase, e.g. metoclopramide,
ondansetron, lorazepam, oxycodone

e Psychosocial care

e Help identify and avoid trigger-factors

Follow-up treatment of patients suffering from CHS: 2],

e Primary treatment goal: cure due to cannabis cessation

e Provide access to psychiatric treatment for cannabis
cessation

e Consider follow-up treatment as recommended for
patients suffering from CVS in case of insufficient
resolution of symptoms after cannabis cessation or if the
patient refuses cannabis cessation.

One of the biggest challenges in managing CHS is its
traditional resistance to standard antiemetic medications like
metoclopramide and ondansetron, which are used in both
emergency and general care settings. Over the past few years,
a range of medical treatments have been recommended by
case studies and reviews; these include short-term
benzodiazepines, long-term  tricyclic  antidepressants,
antiepileptics like levetiracetam, and antipsychotics like
haloperidol. However, the recommendations are based on
small case studies 3. Admission is not necessary for the
majority of adult cannabis toxicity patients, who recover on
their own with observation and minimal intervention. To
ensure safety in the home, pediatric patients, however, could
need more time for monitoring and assistance, as well as the
engagement of social services 4],

There are currently no consistently successful treatment plans,
including traditional antiemetics, for CHS patients who refuse
to give up cannabis use. Studies on pharmacology suggest that
haloperidol may alleviate nausea, vomiting, and abdominal
pain by acting indirectly on CB1 receptors. Case reports from
the emergency department setting align with our case study
findings ™. Furthermore, splanchnic vasodilation, which
results in the redistribution of blood from the gut to the skin
and the development of "cutaneous steal syndrome," may be
induced by hot bathing and potentially alleviate CHS
symptoms 6],
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Cannabinoid Hyperemesis (CHS)

Treatment of CHS and CVS

(SA9) s3npy uj Bupjwiop 211949

Fig 6: Patients often have severe nausea, vomiting, and stomach pain when they first arrive 4?1

About half of the patients exhibit mandatory bathing behavior
because taking a hot shower relieves their symptoms. It is
necessary to overuse marijuana continuously to suspect CHS.
When a vomiting episode is promptly and appropriately
treated, recovery time is shortened and the inter-episodic
period of relative wellbeing is extended. Intravenous
lorazepam, proton pump inhibitors, and sodium chloride
solution are used to treat the acute phase. comprehensive
details on recommended treatments and diagnostic standards
[42]

The compulsive “hot bath (shower) behavior” has also been
implicated in cannabinoid hyperemesis syndrome and has
been suggested to occur via “disequilibrium of the
thermoregulatory system of the hypothalamus™” which could
settle with hot baths or showers have suggested that the desire
for hot showers is either to counteract the cannabis-induced
decrease in core body temperature or is a direct response to
CB1 receptor activation in the hypothalamus. In fact, the
medial pre optic/anterior hypothalamic area (POA) is the
primary thermo sensitive site of the CNS ¥, These
modalities can be effective treatment of the symptoms
associated with cannabis hyperemesis syndrome; however,
the best cure would be complete abstinence from cannabis
use. Another theory of the relief brought on by hot showers is
the concept of peripheral vasodilation and redistribution of
blood flow from the splanchnic circulation to muscle that has
been demonstrated during exercise and warm bathing [“81. The
goal of CHS treatment has been to help patients stop using
cannabis so that their symptoms will go away. Since patients
in Allen et al.'s most extensive series were monitored for over
two years, we can assume that stopping cannabis use did, in
fact, cause the vomiting episodes to stop. Nevertheless, a lot
of studies discuss brief cannabis-free periods that are as short
as a few days spent in the hospital. These accounts are
meaningless and call into question the reliability of the data
used to establish a CHS diagnosis 1.

The focus of treatment is typically on helping the patient stop
using marijuana. A common reason for using intravenous
fluids is dehydration from vomiting. Antiemetics such 5-HT3
(ondansetron, for example), D2 (prochlorperazine, for
example), Hl (promethazine), or neurokinin-1 receptor
antagonists (aprepitant, for example) can be used, however
these treatments are frequently unsuccessful. As the patient is
able, the diet might be increased. It may be necessary to
utilize proton pump inhibitors or H2 blockers since many

patients have minor gastritis. Since marijuana is the only
medication that has been proven to provide long-lasting relief
from the hyper emetic phase, extensive counselling on
quitting is required 5%,
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