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Abstract
Cannabinoid hyperemesis syndrome (CHS) is character-
ized by cyclical vomiting, frequent hot water bathing, and 
chronic cannabis use. Missed diagnosis, especially in preg-
nancy, may delay treatment and prolong extensive medi-
cal assessments. Conventional antiemetics used to con-
trol vomiting illnesses are typically ineffective in CHS and 
pharmacological treatment may be limited due to concern 
for harm to the fetus during pregnancy. This case report 
describes a 19-year-old African American female at twenty 
weeks gestation with CHS. Successful symptom relief was 
obtained with diphenhydramine, haloperidol, and dronabi-
nol. A literature search identified five case reports regard-
ing cannabinoid hyperemesis syndrome in pregnancy. This 
case report highlights the importance of recognizing com-
mon characteristics of CHS especially in pregnant women 
with a history of cannabis use. Additionally, the purpose of 
this article is to review the current literature available for the 
treatment of CHS and expand recognition of CHS as an 
increasingly prevalent condition.
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after it was first described by Allen, et al. in 2004 as 
a cyclical vomiting illness induced by chronic canna-
bis use in which symptoms were relieved by hot water 
bathing [1]. A growing body of literature has provided 
guidance in treatment of CHS, however, few articles 
discuss cases complicated by pregnancy. The purpose 
of this article is to review available literature regarding 
treatment, discuss the complications of treatment in 
pregnancy, and expand recognition of CHS to improve 
efficiency and accuracy of diagnosis.

Background
Cannabis is the most commonly used illicit drug in 

the US averaging 24 million current users ages 12 and 
older in 2016 [2]. Data from the National Survey on 
Drug Use and Health identified an increase in past-
month cannabis use during pregnancy from 2.85% to 
4.98% between the years 2002 and 2016 [3]. Expan-
sion of legalization and an increase in marijuana po-
tency have been proposed as correlating factors in the 
increase of reports of cannabis-mediated conditions 
[4,5]. Outside of recreational use, cannabinoids are 
utilized for chronic pain, chemotherapy-induced nau-
sea/vomiting, appetite stimulation, and seizure disor-
ders [6,7].

While Δ9-tetrahydrocannabinol (THC) is the prima-
ry compound in cannabis responsible for psychotropic 
effects (e.g. euphoria), cannabidiol (CBD) and cannab-
igerol (CBG) are the non-psychotropic cannabinoids 
thought to regulate emesis [8]. Two cannabinoid (CB) 
receptors have been identified. CB1 receptors are found 
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been postulated to be associated with cyclic nausea 
and vomiting [8].

The three phases of CHS are comprised of the pro-
dromal, hyperemetic, and recovery phases [4,8]. In the 
prodromal phase, patients develop nausea, abdomi-
nal discomfort, and subsequent distress [8]. Patients 
may increase use of cannabis due to its perceived an-
tiemetic effects [8]. The hyperemesis phase involves 
persistent nausea and frequent, perfuse vomiting 
accompanied by abdominal pain, weight loss and de-
hydration [8]. Patients will take long, hot showers, a 
learned compulsive behavior to relieve discomfort [8]. 
The recovery phase is defined as resolution of nausea, 
vomiting, and abdominal pain [4,8].

As there is no universally accepted diagnostic crite-
rion for CHS, it remains a diagnosis of exclusion [12]. 
Differential diagnoses should include CHS, cannabis 
withdrawal, Cyclic vomiting syndrome (CVS), and, 
in pregnant patients, Hyperemesis gravidarum (HG) 
[8,13]. Nausea and vomiting of pregnancy occurs in 
50-80% of pregnancies and typically resolves before 
the sixteenth week of gestation [14,15]. Hyperemesis 
gravidarum, affecting 0.3-3% of pregnancies, is charac-
terized by persistent vomiting, some degree of severe 
undernourishment, and weight loss [14]. Timeline of 
cannabis use is key for diagnosis of both CHS and can-
nabis withdrawal whereas CVS and HG may occur with 
or without cannabis use. Dehydration and electrolyte 
abnormalities may occur with CHS, CVS or HG. Canna-

in the central nervous system and throughout the gas-
trointestinal (GI) tract, while CB2 receptors are thought 
to be concentrated in peripheral lymphoid tissue and 
immune cells [4,8].

In animal models, CB1 agonist activity at GI sites 
inhibits gastric acid secretion and reduces motility [8]. 
Although reduced gastric emptying promotes nausea 
and vomiting, the antiemetic effects of cannabinoids 
through CB1 activation in the dorsal vagal complex of 
the brainstem possibly override this [8]. Delayed gas-
tric emptying following use of THC and dronabinol has 
been noted in humans [8].

Exogenous cannabinoids also activate transient re-
ceptor potential vanilloid subtype 1 (TRPV1) [9]. TRPV1 
is located in the gastrointestinal tract, vagal sensory 
neurons, and the chemoreceptor trigger zone [9]. Stim-
ulation of TRPV1 receptors by cannabinoids is a possible 
mechanism for antiemetic action, however, with chron-
ic cannabinoid use, desensitization of the receptor may 
result in pro-emetic tendencies [9,10].

Although the pathophysiology of CHS is not com-
pletely understood, down-regulation and desensiti-
zation of CB1 receptors with chronic cannabinoid use 
may lead to a pro-emetic state [4,11]. In addition, THC 
has an estimated half-life of 20-30 hours with sub-
sequent accumulation and storage within body fat, 
which could be released via lipolysis during periods of 
stress possibly producing a “re-intoxication effect” [8]. 

Lastly, delayed gastric emptying and the pro-emetic 
consequences of CBG and higher doses of CBD have 

Table 1: Characteristics of Cannabinoid hyperemesis syndrome, Cyclic vomiting syndrome, Cannabis withdrawal, and Hyperem-
esis gravidarum.

Cannabinoid Hyperemesis 
Syndrome [15]

Cyclic Vomiting 
Syndrome [40]

Cannabis Withdrawal [16] Hyperemesis Gravidarum [18]

Cyclical severe nausea and 
vomiting

Cyclical severe nausea 
and vomiting

Cannabis discontinuation after 
heavy and long-term use

Continued emesis during 
pregnancy with no other 
associated cause

Minimum weekly cannabis 
use

Accompanying symptoms 
such as headache, 
photosensitivity, and/or 
vertigo

Symptoms often start 24-72 
hours after cessation

Typically at least 5% weight loss

Symptom resolution 
following cannabis cessation

Personal and/or family 
history of migraines 

Condition not ascribed to a 
separate medical problem

Laboratory abnormalities may 
be present including electrolyte, 
thyroid, and liver changes

Brief symptom resolution 
during hot bathing

Physical and 
psychological stressors 
can trigger episodes

A minimum of three of the 
following within one week of 
cessation:
- Irascibility
- Anxiousness
- Sleep problems
- Loss of appetite or weight loss
- Edginess
- Decreased mood
- A physical symptom resulting 
in distress such as headache, 
abdominal pain, tremor, 
diaphoresis, or fever

History of hyperemesis 
gravidarum is a risk factor for 
future pregnancies

Onset before the age of 50 
years

Mean age of onset 5 
years in children and 37 
years in adults

Thought to be on the spectrum of 
nausea and vomiting of pregnancy
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The proposed pharmacological treatments for CHS 
have variable safety profiles in pregnancy. Historical-
ly, teratogenic risk has been variably attributed to use 
of antipsychotics in pregnancy. However, more recent 
data suggest there is minimal to no increased risk for 
congenital malformations with these agents, including 
haloperidol [26,27]. There are reports of congenital ab-
normalities and low birth weight in women who used 
propranolol during gestation [28]. When capsaicin is 
applied topically, insignificant amounts are absorbed 
transdermally; therefore, adverse effects are consid-
ered low risk [29]. A developmental toxicity study in 
rats and rabbits found no indication that trans-capsa-
icin (found in chili peppers) should be considered of 
developmental concern [30]. Benzodiazepines may 
increase incidence of premature birth and low birth 
weights with the baby also experiencing withdrawal 
upon birth [31]. Following extrapolation of the data 
surrounding marijuana use in pregnancy, dronabinol 
should be avoided [32]. The risks versus benefits of 
choosing a treatment will depend on provider comfort 
level and thorough discussion with the mother. It is im-
portant to have a frank and open discussion with the 
patient regarding cannabis cessation.

Patient case
A 19-year-old African-American female at twenty 

weeks gestation presented to the emergency depart-
ment complaining of nausea, vomiting and upper ab-
dominal pain for 2-3 days with inability to keep food 
or water down resulting in ten pound weight loss. She 
endorsed a long history of these episodes, requiring 
hospital admissions, and prior to pregnancy and a 
history of gastritis diagnosed as a child. The patient 
received intravenous fluids for dehydration and pro-
methazine for nausea and vomiting but did not expe-
rience relief. She reported that diphenhydramine and 
hot showers were helpful.

Physical exam and vitals were normal except for 
heart rate of 106 beats per minute and blood pressure 
of 163/75 mmHg. Her comprehensive metabolic panel 
revealed normal liver function, lipase, thyroid stimulat-
ing hormone, serum creatinine, and electrolytes except 
for a mildly low sodium level of 132 mmol/L. Ultrasound 
was normal apart from the presence of small gallblad-
der stones and sludge. Abdominal X-ray showed normal 
bowel gas pattern. Extensive lab work and imagining 
ruled out ectopic pregnancy and appendicitis. The pa-
tient reported daily cannabis use until one week prior 
to presentation, consistent with the urine drug screen 
positive for THC.

During admission, the patient often unhooked her 
lines to lie in the shower. With ongoing emesis, she 
developed hypokalemia and hypomagnesaemia which 
necessitated supplementation. Haloperidol was ini-
tiated which provided some control. After evaluation 
by gastroenterology and psychiatry, patient was diag-

bis withdrawal is more likely to present with irritabili-
ty, anxiety or depressed mood [16] (Table 1).

CHS treatment
Evidence supports cessation of cannabis use as pri-

mary treatment of CHS [4,7,17]. However, patients 
frequently continue or resume cannabinoid use in 
belief of its antiemetic properties [8,18]. Convention-
al antiemetic such as metoclopramide, ondansetron, 
prochlorperazine, and promethazine have consistent-
ly been ineffective or shown minimal symptom relief 
[4,8,19,20]. Haloperidol has been utilized off-label for 
its antiemetic properties in treatment of CHS and does 
have successful case reports at recommended doses of 
2.5-5 mg intravenously although none of the patients 
were pregnant [18,21-23]. Olanzapine and droperidol 
have been investigated although to a much lesser de-
gree [19].

Tricyclic antidepressants (TCAs) have been studied 
with some efficacy for “long-term” CHS treatment, al-
though this evidence is taken from trials utilizing TCAs 
for CVS in which several participants were noted to 
have concurrent cannabis use [19]. Although sever-
al patients either decreased or ceased cannabis use, 
which may have precipitated symptom improvement, 
a subset of cannabis users did have symptom improve-
ment with a TCA and ongoing cannabis use [19].

Propranolol has been used successfully in one case 
report with a patient experiencing emesis termination 
after administration of two doses of propranolol 1 mg 
intravenously [24]. In a recent review, benzodiazepines, 
primarily lorazepam, were noted to be “effective” in five 
case reports and “helpful” in six case series [19]. Antihis-
tamine agents lack evidence for use with the exception 
of a few reports that did not demonstrate success with 
monotherapy [4].

Dronabinol, a schedule III synthesized variant of 
Δ9- THC, has been proposed as a treatment for CHS to 
taper patients off cannabis [23]. However, Bonnet, et 
al. presented a case where CHS symptoms were exac-
erbated by dronabinol [25].

Hot water bathing is a learned compulsive behav-
ior of CHS and has displayed consistent symptom re-
lief, mediated through hot water activation of TRPVI 
[4,9,11,20]. Due to the impracticality of high frequen-
cy bathing, other pharmacological treatments such as 
topical capsaicin has been investigated. Capsaicin also 
activates TRPV1 and has been shown to be an effective 
treatment in over twenty case reports [4,9,10]. Heat 
and capsaicin are proposed to temporarily increase 
cutaneous TRPV1 firing resulting in antiemetic effects 
[9]. In an expert consensus treatment guideline, topi-
cal capsaicin 0.075% applied three times daily to the 
back of the arms or abdomen is recommended as a 
reasonable first-line treatment [17].
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tures consistent with CHS. The patient showed mini-
mal relief with antiemetics such as promethazine and 
diphenhydramine but was able to obtain moderate 
relief with addition of haloperidol and dronabinol. 
Dronabinol was utilized in this patient to “taper off” 
recently discontinued cannabis, although mechanisti-
cally, dronabinol could worsen nausea and vomiting 
in addition to concerns related to use in pregnancy 
[23,25,37]. If the patient had been undergoing can-
nabis withdrawal, dronabinol could have relieved the 
symptomatology, although DSM-5 criteria was not met 
[16,23] (Table 1).

The patient did obtain relief from frequent hot wa-
ter bathing similar to other patients in the literature. 
She had also been abstinent from marijuana for one 
week and appeared to understand the importance of 
continued abstinence. Moderate relief was obtained 
with haloperidol and dronabinol, neither of which has 
published case reports of use in CHS complicated by 
pregnancy. The patient was educated on the potential 
risks of dronabinol in pregnancy prior to its initiation, 
including a correlation between cannabis use during 
pregnancy with low birth weights and compromised 
executive functioning such as impulse control, visual 
memory, and attention [38,39].

Topical capsaicin has limited absorption and the 
possibility of adverse effects is considered low [29,30]. 
Use of topical capsaicin is even considered a reason-
able first-line option by one expert consensus panel 
[17]. Its safety profile lends credence to its use as a 
treatment option in pregnant patients. CHS is fre-
quently misdiagnosed particularly in pregnancy, and 
the risks versus benefits of pharmacological treat-
ments should be discussed with the patient. Capsaicin 
could have been considered as a viable alternative al-
though it is unknown if this was considered by gastro-
enterology.

Conclusion
It is important to recognize the common character-

istics of CHS and ask about all forms of cannabis use. 
Education is of highest priority and cannabis cessation 

nosed with CHS based on chronic daily cannabis use, 
cyclic vomiting symptoms, and relief of symptoms with 
hot showers. Patient denied any previous psychiatric 
history or current mental health concerns. She was ini-
tiated on dronabinol 2.5 mg twice a day to “taper” off 
cannabis by gastroenterology. She was educated on 
cannabis cessation for ultimate treatment and com-
plete relief of symptoms. Table 2 details pharmacolog-
ic agents utilized over the three-day admission. After 
improvement, the patient was discharged home on a 
two-week supply of dronabinol and promethazine. The 
patient was unable to be contacted for follow-up after 
several attempts.

Discussion
Five case reports of CHS in pregnancy have been 

published at time of writing, in addition to two possible 
misdiagnosed cases of hyperemesis gravidarum [1]. In 
2011, Schmid, et al. reported on a 26-year-old woman 
at ten weeks gestation [33]. After the patient’s bathing 
habits were observed coupled with her reported daily 
cannabis use, a diagnosis of CHS was made. With can-
nabis cessation, symptoms completely resolved after 
two weeks [33]. Swanson, et al. reported a case of a 
33-year-old woman at seven weeks gestation with cy-
clical vomiting [34]. The patient’s symptoms improved 
and she was able to tolerate oral liquids three days 
following cannabis discontinuation [34]. In one report, 
a 24-year-old woman at 26 weeks gestation was fluid 
resuscitated and symptoms resolved with scheduled 
metoclopramide, 5-6 hot showers daily, additional an-
tiemetics, and cannabis cessation [11]. Manning Meur-
er, et al. reported a case of CHS, originally diagnosed as 
hyperemesis gravidarum, associated with preeclampsia 
and a Helicobacter pylori infection. At thirty weeks ges-
tation, a CHS diagnosis was made following a positive 
urine drug screen for THC [35]. Alaniz, et al. reported 
a patient who reduced her cannabis use to once daily 
from an initial report of up to sixteen times daily with 
subsequent symptom resolution after an unknown time 
frame [36].

The patient in this case report demonstrated fea-

Table 2: Administered medications during hospitalization.

Day One: Day Two: Day Three:
•	 Pantoprazole 40 mg IV Push 
•	 Diphenhydramine 25 mg IV Push × 1
•	 Promethazine 12.5 mg IV Piggyback 

× 1
•	 Sucralfate 1 g suspension PO ACHS 
•	 Sodium chloride 0.9% Bolus
•	 Famotidine 20 mg IV Push × 1
•	 Metoclopramide 10 mg IV Push × 1
•	 Promethazine 25 mg IM × 1
•	 Ketorolac 30 mg IV Push × 1

•	 Pantoprazole 40 mg IV Push 
•	 Diphenhydramine 25 mg IV Push × 4
•	 Promethazine 12.5 mg IV Piggyback 

× 3
•	 Sucralfate 1 g suspension PO 

ACHS 
•	 Sodium chloride 0.9% Bolus
•	 Haloperidol 3 mg SQ × 1
•	 Fentanyl 50 mcg IV Push × 3
•	 Dronabinol 2.5 mg PO BID 

•	 Pantoprazole 40 mg IV Push 
•	 Diphenhydramine 25 mg IV Push × 4
•	 Promethazine 12.5 mg IV Piggyback 

× 3
•	 Sucralfate 1g suspension PO ACHS 
•	 Haloperidol 3 mg SQ × 1
•	 Fentanyl 50 mcg IV Push × 3
•	 Dronabinol 2.5 mg PO BID 

ACHS: Before meals and at bedtime; BID: Twice daily; IM: Intramuscular; IV: Intravenous; PO: By mouth; SQ: subcutaneous.
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Med Sci 15: 6.

19. Richards JR, Gordan BK, Danielson AR, Moulin AK (2017) 
Pharmacologic treatment of cannabinoid hyperemesis 
syndrome: A systematic review. Pharmacotherapy 37: 725-
734. 

20. Kast KA, Gershengoren L (2018) Cannabinoid hyperemesis 
syndrome and the consulting psychiatrist: A case study 
of diagnosis and treatment for an emerging disorder in 
psychiatric practice. J Psychiatr Pract 24: 51-55. 

21. Hickey JL, Witsil JC, Mycyk MB (2018) Haloperidol for 
treatment of cannabinoid hyperemesis syndrome. Am J of 
Emerg Med 1003: 5-6. 

22. Witsil JC, Mycyk MB (2018) Haloperidol, a novel treatment 
for cannabinoid hyperemesis syndrome. Am J Ther 24: 64-
67.

23. Ghouri YA, Chouhan J, Hoffman L, Guha S (2015) Case 
series and a review of cannabinoid hyperemesis syndrome. 
J Gastroeneterol 1: 1002-1006. 

24. Richards JR, Dutczak O (2017) Propranolol treatment of 
cannabinoid hyperemesis syndrome: A case report. J 
ClinPsychopharmacol 37: 482-483.

25. Bonnet U (2016) An overlooked victim of cannabis: Losing 
several years of well-being and inches of jejunum on the way 
to unravel her hyperemesis engima. Clin Neuropharmacol 
39: 53-54. 

26. Huybrechts KF, Hernandez-Diaz S, Patorno E, Desai RJ, 
Mogun H, et al. (2016) Antipsychotic use in pregnancy and 
the risk for congenital malformations. JAMA Psychiatry 73: 
938-946. 

27. Diav-Citrin O, Shechtman S, Ornoy S, Arnon J, Schaefer 
C, et al. (2005) Safety of haloperidol and penfluridol in 
pregnancy: a multicenter, prospective, controlled study. J 
Clin Psychiatry 66: 317-322.

28. (2018) Propranolol. Hudson (OH): Lexi-Comp Inc.

29. Lalkhen A, Grady K (2008) Non-obstetric pain in pregnancy. 
Rev Pain 1: 10-14. 

30. Chanda S, Sharper V, Hoberman A, Bley K (2006) 
Developmental toxicity study of pure trans-capsaicin in rats 
and rabbits. Int J Toxicol 25: 205-217.

31. Iqbal MM, Sobhan T, Ryals T (2002) Effects of commonly 
used benzodiazepines on the fetus, the neonate, and the 
nursing infant. Psychiatr Serv 53: 39-49. 

32. Adashi EY (2019) Brief commentary: Marijuana use during 
gestation and lactation-harmful until proved safe. Ann 
Intern Med 170: 122-123.

33. Schmid SM, Lapaire O, Huang DJ, Jurgens FE, Guth 
U (2011) Cannabinoid hyperemesis syndrome: An 
underreported entity causing nausea and vomiting of 
pregnancy. Arch Gynecol Obstet 284: 1095-1097. 

34. Swanson M, Epperly T (2014) Vomiting, abdominal pain, 
compulsive bathing-dx? J Fam Pract 63: 257-259.

35. Manning MM, Chakrala K, Gowda D, Burns C, Kelly R, et 
al. (2018) A case of cannabinoid hyperemesis syndrome 
with Heliobacter pylori and preeclampsia during pregnancy. 
Subst Abus 39: 9-13. 

36. Alaniz VI, Liss J, Metz TD, Stickrath E (2015) Cannabinoid 
hyperemesis syndrome: A cause of refractory nausea and 
vomiting in pregnancy. Obstet Gynecol 125: 1484-1486. 

should be emphasized, regardless of pregnancy status. 
As more literature becomes available, it is the hope 
that increased knowledge of CHS will prompt quicker 
recognition and diagnosis leading to improved patient 
outcomes.
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