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Abstract

Background: Cyclic vomiting syndrome (CVS) and cannabinoid hyperemesis syn-
drome (CHS) are both characterized by episodic, acute transitions from asympto-
matic states to highly symptomatic states of nausea, repetitive vomiting, and often
severe abdominal pain. Patients with CVS and CHS face significant challenges to
abort or mitigate episodes at home and often require emergency department (ED)-
based care.

Purpose: This paper reviews the current treatment approach to abort acute CVS and
CHS episodes at home and in ED settings. Multiple pharmacologic and nonpharma-
cologic interventions have been demonstrated to potentially abort CVS or CHS epi-
sodes. Systemic pharmacologic agents often used as abortive therapy include triptans,
antiemetics, anxiolytics, NK-1 receptor antagonists, antipsychotics, sedatives in gen-
eral, and various analgesic / anti-inflammatory medications. Nonsystemic, nonphar-
macologic approaches include reducing external stimuli (quiet room, dim lights, etc.),
and hot water bathing or the application of topical capsaicin cream. More research is
needed to develop evidence-based, individualized abortive treatment plans, as well
as to determine whether the abortive treatment for CVS requires a fundamentally
different approach than for CHS. When home-based approaches fail, all patients with
CVS or CHS should receive nonjudgmental, informed, and compassionate care in the
ED to abort their episode. Patients with more severe forms of CVS/CHS who require
more frequent ED utilization should develop care plans with their ED to assure pre-

dictable and effective treatment.
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acute care, anti-emetics, cannabis hyperemesis syndrome, care plans, cyclic vomiting
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1 | INTRODUCTION

Beyond being miserable to experience, protracted bouts of repetitive
retching and vomiting put those with cyclic vomiting syndrome (CVS)
and cannabinoid hyperemesis syndrome (CHS) at risk for immediate
complications such as acute kidney injury from dehydration, arrhyth-
mia from electrolyte disturbances, or hematemesis from Mallory-
Weiss tears. The disruption and impact of CVS and CHS on patients'
and their families' lives and livelihoods cannot be overstated. CVS and
CHS episodes are typically unpredictable, and thus often interfere
with work, education, and family activities. Furthermore, the intense
nausea and vomiting during a CVS/CHS attack and the frequent need
for ED-based care precludes any other activity. CVS and CHS are as-
sociated with significant healthcare utilization and both direct and
indirect costs on society.i'2 In the long term, the cycle of repeated at-
tacks can have devasting consequences with loss of work, education
opportunities, and strains on relationships, and about a third of CVS
patients become disabled by their condition.

Although CVS may be more easily diagnosed by expert clini-
cians, the more common experience is that the condition is poorly
recognized by most physicians. Consequently, it may take years for
patients to be given a correct diagnosis. Patients often develop im-
mense frustration and even despondency in failing to gain a clear
diagnosis or effective management plan, and patients may seek out
multiple EDs in hopes of accessing optimal care.>* A definitive di-
agnosis of CVS or CHS is often viewed by patients as a relief and
validates the patient's suffering.3’4

There is wide variation in the clinical presentations of CVS and
CHS, which may reflect distinct mechanisms that drive the episodes,
and there is no one-size-fits-all treatment. Nonetheless, it is impera-
tive that patients with CVS and CHS have access to effective treat-
ments that can potentially abort or significantly mitigate attacks at
home. Abortive therapies are more effective when taken at the ear-
liest detected onset of an episode.>”” However, even with the best
home management, many patients will still require acute medical
care in a hospital emergency department (ED).*8"%° This article sum-
marizes best practices and the current paradigm for abortive ther-
apy in patients with CVS and CHS.

1.1 | Abortive therapy in CVS treatment: The
importance of anticipatory guidance to patients and
families

An effective CVS management program hinges on taking abortive
therapy at the first “inkling” of symptom onset—ideally during the
prodrome phase before vomiting has started. Most patients with
CVS have a discernable prodrome, with symptom onset presenting
a median of ~50min prior to the transition to the emetic phase.'®
Specific prodromic symptoms can vary widely between patients but
tend to be stereotypic for a given patient. Parents may be needed to
help pediatric patients recognize early, prodrome signs of an attack
and arrange for timely therapy.

Key points

o All patients with CVS and CHS should receive abortive
therapies that can be implemented at home.

e Multiple pharmacologic and non-pharmacologic inter-
ventions can effectively abortive CVS/CHS episodes,
particularly when implemented early during the prodro-
mic period.

e Patients with CVS/CHS should access ED-based abor-
tive treatment when home-based therapy fails. Those
with frequent ED utilization benefit from developing an
ED care plan.

Fully aborting a CVS or CHS episode means that patients recover
quickly and resume normal functioning without further treatment.
However, partially successful abortive therapy may still be clinically
useful if it mitigates episodes—either by substantially shortening the
length of the episode or the severity of symptoms during an epi-
sode. In general, patients and families are encouraged to have a low
threshold to deliver abortive treatment, as the benefits of aborting
an attack most often outweigh harms in “overtreating.” For many
patients, simply having access to an effective abortive regimen (i.e.,
a regimen that can successfully abort 75% or more of episodes) is
inherently therapeutic by reducing anticipatory anxiety and damp-
ening neurohormonal stress responses that may trigger episodes.
In some cases, simply reducing anxiety and stress may secondarily
reduce the frequency of CVS/CHS episodes in pediatric and adult

patients.'”"*?

1.2 | Home-based abortive therapy protocols

There are several approaches to home-based abortive therapy for
both CVS and CHS. The medications that have been used to abort
CVS and CHS attacks are presented in Table 1. Several nonpharma-
cologic measures may play an adjunctive role, but in general, most
patients will require more than one pharmacologic agent to abort
an episode. Systemic pharmacologic agents often used as abortive
therapy include triptans, antiemetics, anxiolytics, NK-1 receptor an-
tagonists, anti-inflammatory agents such as NSAIDs, antipsychotics,
sedatives in general, and in some cases cannabis.

Nonsystemic, nonpharmacologic approaches include reducing
external stimuli (quiet room, dim lights, etc.), relaxation therapies
(i.e., deep breathing, meditation), or hot water bathing. The appli-
cation of topical capsaicin cream has some limited evidence for effi-
cacy in CHS and mostly in ED settings, but in theory capsaicin could
be applied at home, and potentially could work in CVS.

The relative efficacy of various abortive therapies is summarized in
Table 2. More research is needed to develop evidence-based, individu-
alized abortive treatment plans, as well as to determine whether abor-
tive treatment for CVS requires a fundamentally different approach
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(Continued)

TABLE 1

Clinical considerations

Common side effects

Dosage

Mechanism of action

Medication

Setting

Abortive therapy

Analgesics/

Anti-inflammatories

Caution in those with known

renal disease

Gl upset/ulcers

400-800mg PO

COX 1/ 2 inhibitor

Ibuprofen
Ketorolac

Home
or ED

NSAIDS

Renal insufficiency

IV 30mg; may repeat 15mg

q6 hx2

Caution against frequent use to

reduce dependency

Sedation

5-10mg IV
0.2-1mg IV

Mu-opiate receptor

agonist

Morphine

ED

Opiates

Respiratory depression

Hydromorphone

Caution with use in patients
with cardiac conditions

Dissociation
Agitation

Ketamine NMDA glutamate 10-25mg IV (~0.2mg/kg)

ED

Dissociative anesthetic

receptor antagonist

Hypertension

Abbreviations: IV, intravenous; PO, per oral; PR, per rectum.
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than for CHS or other subtypes of CVS. It is also uncertain to what
extent abortive therapy for CVS subtypes of pediatric patients should
differ from adults with CVS. For example, NSAIDs may be particularly
helpful as abortive therapy for pediatric patients with a migraine-like
presentation or in adults with catamenial CVS attacks. Finally, some
adult patients find that acute cannabis use can help abort CVS at-
tacks. Such use patterns may be reasonable to continue if truly limited
in scope, but any cannabis use runs some risk of escalation to more
chronic cannabis exposure. Cannabis use is particularly problematic in
pediatric patients and young adults, where exposures exert negative
impacts on brain development and have inherent risks for dependence.

The ANMS-CVSA guidelines for the management of CVS in
adults emphasizes pharmacologic therapy using triptans as particu-
larly effective agents to abort CVS/CHS attacks.?° Triptans such as
sumatriptan may be administered either by nasal, oral, or parenteral
administration.2%=3C If nasal administration is elected, it is important
to draw attention to the package insert which recommends a “face
forward” technique rather than head backward posture used for
sinus medication administration.

The ANMS-CVSA guidelines and general clinical experience
have also focused on the use of ondansetron as a useful abortive
medication.?° This is available in sublingual formulations that may
expedite absorption. Often, a third medication, to induce some de-
gree of sedation, is needed as a component of a successful abortive
regimen. Many patients find that diphenhydramine can be helpful.
Alternatively, some patients require an anxiolytic/hypnotic medica-
tion such as a benzodiazepine. In this instance, short acting benzo-
diazepines such as alprazolam (available in pill or sublingual forms)
can be effective. Thus, a typical home-based medication regimen
may include intranasal sumatriptan, sublingual ondansetron, and a
diphenhydramine tablet.

More recently, the NK-1 inhibitor aprepitant has been identified
as especially effective in refractory CVS in both adults and chil-
dren.3'"% Although the medication is expensive, by avoiding the ED
and hospitalization and/or shortening lengths of stay, the choice of
aprepitant may be arguably cost effective for selective patents.®3
For adults, a single oral dose of 80 or 125mg can effectively abort

an episode, whereas children require lower doses.

1.3 | Emergency department issues in CVS and
CHS: The patient experience

Despite the best attempts to abort episodes at home, most CVS and
CHS patients will seek ED treatment at some point. Repeated ED visits
can be frustrating for patients and providers. Stigmatization and the
perceived patient-blaming of those in a vulnerable state can amplify an
already frustrating and complex patient experience. It is worth consid-
ering the treatment environment and the processes of care that occur
in the ED. There are certainly some Emergency or Urgent Care Centers
that offer a calm, reassuring environment in which staff acknowledge a
CVS/CHS diagnosis and initiate effective treatments. However, this is
not always what the patient or families experience.* Despite the best
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TABLE 2 Synthesized evidence of pharmacologic intervention for acute attacks of CVS. Adapted from.?°

Response rate

Treatment No. of Studies No. of PTS 100% 50%-100% Total responders
Sumatriptan (Subcutaneous) 3 51 4/51 (8%) 31/51 (61%) 35/51 (69%)
Sumatriptan (Nasal spray) 2 40 1/5 (20%) 23/40 (58%) 24/40 (60%)
Ondansetron (Intravenous) 3 97 NR 57/97 (59%) 57/97 (59%)
Ondansetron (Oral) 1 85 NR 56/85 (66%) 56/85 (66%)
Dextrose (Intravenous) 2 60 NR 35/60 (58%) 35/60 (58%)
Phenothiazine (e.g., Promethazine) 3 63 NR 13/63 (21%) 13/63 (21%)
Prokinetic agents (Cisapride) 1 40 NR 8/40 (20%) 8/40 (20%)
Isometheptene 1 13 NR 4/13 (31%) 4/13 (31%)
Aprepitant 1 25 3/25 (12%) 16/25 (64%) 19/25 (76%)

efforts of staff, Emergency Departments are the last resort for many
of the ills of the healthcare system. The typical ED may be harshly lit,
noisy, frightening, unresponsive, or impersonal. Care may not occur
for many hours after an initial assessment. Patients who are judged
to have non-life-threatening status simply are given a lower prior-
ity than those with active bleeding, trauma, or other more dramatic
presentations due to the nature of limited resources and the need for
triage. The consequence is that patients and families often find the
ED experience frustrating, and this may delay presentation to the ED
well into the course of their episode when symptoms may have be-
come more refractory to simpler interventions. 7811 Lastly, patients
with CVS may use cannabis intermittently, many times even specifi-
cally to abort an episode, whereas CHS patients have patterns of more
chronic and/or heavy use of cannabis.®* Unfortunately, in many cases,
patients suspected of CHS (often in error, based on the patient's ad-
mission of occasional cannabis use) do not receive appropriate care
and are informed that “nothing can be done” other than to quit can-
nabis. Current efforts are underway to educate physicians about CVS
and CHS. All patients, whether CVS or CHS, deserve to be treated with
abortive therapy in the ED.

1.4 | ED Management of CVS and CHS

In the best cases, a patient with an established CVS or CHS diagnosis
should be identified and treated using order sets which are commonly
used in many other chronic medical conditions.3>3¢ Children and other
patients with a migraine-like pattern will often respond well to existing
ED migraine order sets / care plans. An example of a CVS-specific ED
order set is shown in Table 3. While CVS patients tend to have stereo-
typical attacks, the challenge for the ED is that different subsets of CVS
and CHS patients (i.e., those with migraines, or anxiety predominant
presentations, or hyperadrenergic variants) may require individualized
programs. One patient may respond to ondansetron and intravenous
ketorolac, whereas another may have a history of a superior response
to triptans. Anxiolytic medications may be more important for older
adolescent and adult patients than in children. Special considerations
for the patient with CHS are discussed below. Providing care which

has previously proven effective for a particular patient is especially chal-
lenging in an environment in which there is no “continuity of care” due
to rotating shifts of ED physicians and staff who have variable degrees
of familiarity of with CVS and CHS.

Several of the abortive medical therapies listed in Table 1 are re-
served for intravenous administration in a monitored, ED setting. A se-
quence of escalating interventions, as needed, is the typical paradigm
for ED management as shown in Table 3. Intravenous ondansetron is
often used as first line therapy for both pediatric and adult CVS/CHS
patients who are actively vomiting.!>?° If ondansetron has failed to
quell vomiting, other elements of the treatment program are offered.
For example, intravenous 150 mg fosaprepitant (intravenous prodrug
of aprepitant) can be quite effective.’’” Most adult patients have fa-
vorable responses to sedating medications such as benzodiazepines.

Finally, most patients with CVS or CHS attacks experience sig-
nificant abdominal pain with their episodes. Some form of analge-
sic is often needed as a part of the ED abortive care plan, and best
practice is to avoid narcotics, if possible, to reduce the likelihood of
dependency. In addition to their analgesic effects, NSAIDs may have
a particular ability to abort CVS attacks in those with migraine-like
presentations. If vomiting precludes taking oral NSAID doses, intra-
venous doses of NSAIDs such as ketorolac are standard practice.?°
Finally, there is an emerging role of opiate-sparing approaches such
as ketamine to help treat pain and abort CVS/CHS episodes.>®%?

The use of opiates as a component of ED-based abortive ther-
apeutic regimens can be quite problematic. On one hand, these
medications not only offer pain relief but also can abort an attack
in a subset of patients. On the other hand, the frequent reliance on
opiate medications in recurrent ED-based CVS/CHS care is a setup
for psychological and physical dependence and may even ultimately
confound the clinical presentation in cases of opiate withdrawal.
Opiate administration should be considered only for those patients
with extremely severe cases; it is not recommended for most CVS/
CHS patients that are seen in the ED. It is imperative that if opi-
ates are used in an ED-based abortive regimen that such use oc-
curs in a comprehensive care model in which opiate exposures are
tracked and patients are connected to psychological and/or addic-

tion resources.
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TABLE 3 Cyclic vomiting ED order set—Adapted from.?°

Sample ED ADULT CVS Protocol

Operational definition

* A recurring pattern of discrete episodes of severe vomiting,
accompanied by profound nausea and/or severe abdominal pain

* Patient returns to usual health status between episodes (may have
interepisodic nausea and or dyspepsia)

*In some patients, CVS episodes resemble a migraine attack

* Patients may be restless, anxious, and distressed

* Patients are not customarily dehydrated until late in the episode

Therapeutic goal

Rapid recognition and intervention may decrease severity of the
attack and promote prompt resolution of symptoms

ED management

1. Clinical assessment: Pulse/Temp/BP/Weight, consciousness, and
hydration

2. Laboratories/evaluation:

CBC, urea, creatinine, LFT's, lipase, glucose, and electrolytes

EKG

Urine analysis

Diagnostic imaging at discretion of attending physician

Treatment

1. Intravenous fluids
a. IV saline bolus if clinically dehydrated
b. IV D5NS at 100%-150% maintenance (suggested rate is
200cc/h for a 70kg adult.)
2. For vomiting and nausea
a. IV ondansetron 8 mg IV x 1—may repeat q 4-6h if ondansetron
is ineffective
b. Consider diphenhydramine 50 mg IV and metoclopramide
10mg IV
c. Consider IV fosaprepitant 150 mg if available
3. For sedation
a. IV lorazepam 1-2mg and b. IV diphenhydramine 50 mg for
additional sedation
4. For migraine-like presentation
a. Sumatriptan nasal 20 mg (head forward technique) or
b. Sumatriptan subcutaneous injection 6mg/0.5mL
5. For pain
a. IV ketorolac 30 mg if >60min from onset; may repeat 15mg q
6hx2 (maximum 60mg/d)
b. Opioids may be considered as part of an ongoing treatment
plan only in the most refractory patients
Reassess
1. Treatment failure—intensify treatment as indicated above or
admit patient
2. Positive treatment response—discharge
a. Continue ondansetron (soluble tablets) g 6-8hx24-48h if
initially effective
b. Continue lorazepam x 24-48h if initially effective
c. Continue NSAIDs for pain as needed

1.5 | Developing an individualized ED care plan

An individualized care plan should be developed for patients who
have frequent utilization of the ED to abort CVS or CHS attacks.
For some patients, care could be provided with standing orders at
an outpatient infusion center or even in a home care setting. For

most patients, however, it is more feasible to organize a predictable

care plan at a community or academic hospital ED. The ideal time to
discuss and implement such a plan is during the interepisodic phase,
informed by past responses to specific medical therapies. Process
discussions to implement a care plan most often occur with the re-
sponsible medical administrator, who likely is the ED nurse manager.
Hospitals adopting computerized medical records can increasingly
trigger individualized treatment protocols for conditions such as
CVS. These care plans relieve the patient of the effort to educate
medical and nursing staff at every visit, as well as reassure ED staff
against the idea of drug seeking behavior when requesting medica-
tions such as benzodiazepines. Ideally, these care plans should be
developed by a patient's primary care physician or specialist and ED
representatives, with the final care plan approved by the patient.
An example of an individualized ED care plan for CVS is shown in
Table 4. Physicians often find that the care plan simplifies decision-
making and patients particularly find relief in experiencing predict-
able, effective care. Although data is lacking, anecdotal experience
has shown that admission rates are lower in CVS or CHS patients
whose care adheres to the ED care plans. This may reflect the fact
that the care plan is informed by previously effective regimens,

rather than reliant on a trial-and-error approach.

1.6 | Cannabinoid hyperemesis (CHS)

Unlike in CVS, the management of cannabinoid hyperemesis may be
complicated by the implicit assumption that the patient has brought
their misfortune on themselves. Most adult patients with CHS use
cannabis in the belief that it is an effective antiemetic.* In an ED set-
ting, the admission to previous use of cannabis tends to translate into
overgeneralizations that any bout of protracted vomiting is the result
of conscious overconsumption of a recreational psychoactive drug.
This attitude becomes problematic as care can become compromised
by moral judgment on the part of providers. Thus, it is incumbent on
caregivers to be particularly careful in taking the medical history of the
nature of cannabis exposure. The true nature of CHS is still murky due
to factors which include stigma of nonmedical use, uncertainty of the
concentration of THC in unregulated products and drug level achieved
through different routes of drug ingestion.‘”’47

CHS may be more resistant to ED treatments than conventional
CVS. While most patients will be given ondansetron or even aprep-
itant, anxiolytic medication or antidopaminergics such as prochlor-
perazine or haloperidol play a more prominent role in the CHS
patient group.48 Several studies suggest efficacy of topical capsaicin
may be particularly helpful, implying a central mechanism dependent
on TRPV1 receptor signaling in cutaneous dermal receptors.**>°
Indeed, CHS was first identified in a cohort of patients reporting the
use of habitual hot showers and chronic cannabis use,”* leading to
experimentation with the use of topical capsaicin as agonists for the
cutaneous “heat sensor” ion channel. There are several special con-
siderations in the administration of topical capsaicin. It is imperative
that the caregiver wear gloves while administering topical capsaicin
to prevent the caregiver and patient from inoculating their own eyes
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TABLE 4 Example of an individualized ED CVS care plan of a
patient with severe CVS.

Patient: John Doe Date: 5/12/24
DOB: 3/23/1983

“This care plan was developed to help improve compliance with
treatment and promote better outcomes of care. All patients
presenting to the Emergency Department receive a screening
medical examination and have their emergency medical condition,
if present, stabilized. All care is rendered with respect for patient
privacy and dignity. No part of this care plan is intended to interfere
with the clinical decision making of the treating physician.”

Medical History: Cyclic vomiting syndrome
Emergency Department Care Plan:

If acute problem is exacerbation or recurrence of abdominal pain,
nausea, vomiting:

a. Diagnostics per ED.

b. Recommend the regimen below for symptom management:
IV fluids (D5 % NS)

Ondansetron 8 mg IV

Diazepam 5-10mg IV x 1

Toradol 15mg IVx 1

Pantoprazole 40mg IVx 1

Diphenhydramine 25mg PO x1 after cessation of vomiting

Hydromorphone 0.3-0.5mg IV q30 min prn x2 if insufficient
response from regimen above

c. If no acute pathology found, recommend discharge for outpatient
follow up with her regular providers. Prescription for opioid or other
controlled medications should not be provided unless extenuating
circumstances are present.

Note: ED management is ultimately determined at the discretion of the
emergency department physician.

or other sensitive areas.*”>° Furthermore, capsaicin applied to the
patients' trunk and back is more effective than when it is applied to
the arms or legs.

Though temporarily effective in reducing anxiety, habitual use of
cannabis as a form of self-medication may have unanticipated con-
sequences. These concerns include the development of cannabis use
disorder, which may be particularly problematic in the adolescent
population. Emergency departments can at most serve to identify and
refer patients for appropriate assessment and treatment for canna-
bis use disorder. The provision of a detailed discharge plan for those
suspected of cannabis use disorder and CHS should include patient
education, a continuing home medication protocol, specialist referral

and referral to a drug counseling program.2%:47:50:52.53

1.7 | Future directions in abortive therapy for
CVS/CHS

The development of abortive therapies for CVS and CHS is limited
by a lack of understanding of the pathophysiological basis of these
disorders. Thus, there has been a largely empiric, rather than mecha-
nistic, foundation for the abortive therapies discussed in this article.
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Future research into pathophysiological mechanisms that operate
in CVS and CHS will be critical to develop the next generation of
abortive therapies. For example, as has been well described in mi-
graine, the calcitonin gene-related peptide (CGRP) system may simi-
larly be important for CVS and/or CHS. If so, then CGRP inhibitors
could have great potential use as novel abortive therapy for these

conditions.

2 | CONCLUSION

CVS and CHS are highly impactful conditions that severely affect
patients' quality of life. Patients can become demoralized by re-
peated attacks, and the frequent use of emergency department
services poses burdens for the healthcare system. Medical treat-
ment plans based on previously effective approaches for the indi-
vidual patient are essential to abort attacks. In the best situations,
patients learn to activate individualized rescue plans in the home,
and when required, there is continuity of treatment in a local emer-

gency department.

AUTHOR CONTRIBUTIONS

David J. Levinthal: Literature review, manuscript preparation, ap-
proval of final manuscript, agreement to be accountable for all
aspects of the work. Blynda Killian: Literature review, manuscript
preparation, approval of final manuscript, agreement to be account-
able for all aspects of the work. Robert M. Issenman: Literature
review, manuscript preparation, approval of final manuscript, agree-

ment to be accountable for all aspects of the work.

FUNDING INFORMATION
No funding or external material support was provided to the authors

in the preparation of this manuscript.

CONFLICT OF INTEREST STATEMENT
DJL is a consultant for Takeda Pharmaceuticals and Mahana
Therapeutics. RMI has served on a Drug Safety Monitoring Board

for Takeda Pharmaceuticals. BK has no conflicts to disclose.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from
the corresponding author upon reasonable request.

ORCID
David J. Levinthal
Robert M. Issenman

https://orcid.org/0000-0001-8453-8382
https://orcid.org/0000-0002-1411-3925

REFERENCES

1. ChenYlJ, Song X, Winer |, et al. Healthcare resource use and associ-
ated costs of cyclic vomiting syndrome (CVS) in the United States.
Gastro Hep Advances. 2022;1:963-973.

2. Song X, Chen YJ, Perry A, et al. Productivity loss and indirect bur-
den of cyclic vomiting syndrome in the United States. Gastro Hep
Advances. 2022;1:954-962.

95UB917 SUOWIWOD SAIIER1D 3|qeal|dde au Aq peusAob ae sefoie YO 8sn J0 SN 1o} ATeiq 18Ul U AS]IM UO (SUONIPUOI-pUe-SWLB) W0 A3 | 1M Aleld U1 |UO//:SdiL) SUOIPUOD Pue SWiS 1 8U) 385 *[9202/v0/6T] U0 Aeld18uljuO AB1IM ‘TO6KT OWU/TTTT OT/I0P/L0D A8 | IM ARelq1BulUO//:SANY WO} papeojumoq S ‘G20g ‘Z862S9ET


https://orcid.org/0000-0001-8453-8382
https://orcid.org/0000-0001-8453-8382
https://orcid.org/0000-0002-1411-3925
https://orcid.org/0000-0002-1411-3925

8of 9
27 | WiLE Y-

3.

10.

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

LEVINTHAL ET AL.

Jensen AD. Challenges with acute care and response to treatment
among adult patients with cyclic vomiting syndrome. Gastroenterol
Nurs. 2015;38:469-476.

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.

Frazier R, Li BUK, Venkatesan T. Diagnosis and management of
cyclic vomiting syndrome: a critical review. Am J Gastroenterol.
2023;118(7):1157-1167.

Li BU, Lefevre F, Chelimsky GG, et al. North American Society for
pediatric gastroenterology, hepatology, and nutrition consensus
statement on the diagnosis and management of cyclic vomiting
syndrome. J Pediatr Gastroenterol Nutr. 2008;47(3):379-393.
Abdulkader ZM, Bali N, Vaz K, Yacob D, di Lorenzo C, Lu PL.
Predictors of hospital admission for pediatric cyclic vomiting syn-
drome. J Pediatr. 2021;232:154-158.

Li BUK. Treating cyclic vomiting syndrome in the emergency de-
partment sooner appears better. J Pediatr. 2021;232:12-14.

Lee LYW, Abbott L, Mahlangu B, Moodie SJ, Anderson S. The man-
agement of cyclic vomiting syndrome: a systematic review. Eur J
Gastroenterol Hepatol. 2012;24:1001-1006.

Gui S, Patel N, Issenman RM, Kam AJ. Acute management of pe-
diatric cyclic vomiting syndrome: a systematic review. J Pediatr.
2019;214:158-164.e4.

Beals L, Sarjinsky S, Faltyn M, Issenman RM, Kam AJ. Cyclic vom-
iting syndrome in the emergency department: a 10-year review
of clinical presentation and management. Pediatr Emerg Care.
2022;38:1578-e1583.

Chen YJ, Princic N, Winer I, et al. Epidemiology, comorbidities, and
treatment of cyclic vomiting syndrome in the United States. The
American journal of gastroenterology 2024. Am J Gastroenterol.
2024;119(5):965-976.

Issenman R. A recurrent theme: a Nationwide analysis of
hospitalization for cyclic vomiting syndrome. Dig Dis Sci.
2017;62:1844-1846.

Shankar N, Bashashati M, Silvina T, McCallum RW, Sarosiek I.
Frequent flyers in emergency departments: why should we un-
derstand and care about cyclic vomiting syndrome patients?
Gastroenterology. 2017;152:5742.

Bhandhari S, Venkatesan T. Clinical characteristics, co-morbidities
and hospital outcomes in hospitalizations in cyclic vomiting syn-
drome: a nationwide analysis. Dig Dis Sci. 2017;62:2035-2044.
Issenman RM. Role of the emergency Department in Cyclic
Vomiting Syndrome and Cannabinoid Hyperemesis Care. In:
Hasler WH, Levinthal D, Venkatesan T, eds. Cyclic Vomiting
Syndrome and Cannabinoid Hyperemesis Academic Press;
2022:241-251.

Levinthal DJ, Romutis S, Rajalaban A, et al. Greater intolerance to
uncertainty predicts poorer quality of life in adults with cyclic vom-
iting syndrome. Neurogastroenterol Motil. 2021;33(12):e14159.
Fleisher DR, Gornowicz B, Adams K, Burch R, Feldman EJ. Cyclic
vomiting syndrome in 41 adults: the iliness, the patients, and prob-
lems of management. BMC Med. 2005;3:20.

McRonald FE, Fleisher DR. Anticipatory nausea in cyclical vomiting.
BMC Pediatr. 2005;5(1):3.

Venkatesan T, Levinthal DJ, Tarbell SE, et al. Guidelines on man-
agement of cyclic vomiting syndrome in adults by the American
Neurogastroenterology and motility society and the cyclic vomit-
ing syndrome association. Neurogastroenterol Motil. 2019;31 Suppl
2(Suppl 2):e13604.

Lin B, Zhou Z, Venkatesan T. Sumatriptan as abortive treatment in
cyclic vomiting syndrome: a cross-sectional study. Cephalalgia Rep.
2020;3.

Li BU, Murray RD, Heitlinger LA, Robbins JL, Hayes JR. Is
cyclic vomiting syndrome related to migraine? J Pediatr.
1999;134(5):567-572.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Abu-Arafeh |, Hershey AD, Diener HC, Tassorelli C, Clinical Trials
Standing Committee and the Child and Adolescent Standing
Committee of the International Headache Society. Guidelines of
the international headache society for controlled trials of preven-
tive treatment of migraine in children and adolescents, 1st edition.
Cephalalgia. 2019;39(7):803-816.

Sharaf RN, Venkatesan T, Shah R, et al. Management of cyclic vom-
iting syndrome in adults: evidence review. Neurogastroenterol Motil.
2019;31 Suppl 2(Suppl 2):e13605.

Strauss LD, Yugrakh MS, Kaplan KE, Minen MT. Headache infusion
centers: a survey on treatments provided, infusion center opera-
tions and barriers to developing new infusion centers. Headache.
2021;61:1364-1375.

Fuseau E, Petricoul O, Moore KH, Barrow A, Ibbotson T. Clinical
pharmacokinetics of intranasal sumatriptan. Clin Pharmacokinet.
2002;41(11):801-811.

Hershey AD, Powers SW, LeCates S, Bentti AL. Effectiveness
of nasal sumatriptan in 5- to 12-year-old children. Headache.
2001;41(7):693-697.

Kakisaka Y, Wakusawa K, Haginoya K, et al. Efficacy of sumatrip-
tan in two pediatric cases with abdominal pain-related functional
gastrointestinal disorders: does the mechanism overlap that of mi-
graine? J Child Neurol. 2010;25(2):234-237.

Hikita T, Kodama H, Kaneko S, et al. Sumatriptan as a treat-
ment for cyclic vomiting syndrome: a clinical trial. Cephalalgia.
2011;31(4):504-507.

Moran JA. Adult abdominal migraine and sumatriptan: a case re-
port. Ir Med J. 1998;91(6):215-216.

Massaro AM, Lenz KL. Aprepitant: a novel antiemetic for
chemotherapy-induced nausea and vomiting. Ann Pharmacother.
2005;39(1):77-85.

Cristofori F, Thapar N, Saliakellis E, et al. Efficacy of the
neurokinin-1 receptor antagonist aprepitant in children
with cyclical vomiting syndrome. Aliment Pharmacol Ther.
2014;40(3):309-317.

Patel M, Partovi O, Mooers H, Kovacic K, Garacchi Z, Venkatesan
T. Efficacy of aprepitant as a prophylactic medication in adults
with cyclic vomiting syndrome. Neurogastroenterol Motil.
2023;35(4):e14530.

Venkatesan T, Hillard CJ, Rein L, Banerjee A, Lisdahl K. Patterns
of cannabis use in patients with cyclic vomiting syndrome. Clin
Gastroenterol Hepatol. 2020;18(5):1082-1090.e2.

Pope D, Fernandes CM, Bouthillette F, Etherington J. Frequent
users of the emergency department: a program to improve care and
reduce visits. CMAJ. 2000;162(7):1017-1020.

Kercsmar CM, Myers TR. Clinical pathways in treatment of asthma.
Curr Opin Allergy Clin Immunol. 2002;2(3):183-187.

Ruhlmann CH, Herrstedt J. Fosaprepitant for the prevention of
chemotherapy-induced nausea and vomiting. Expert Rev Anticancer
Ther. 2012;12(2):139-150.

Valdovinos EM, Frazee BW, Hailozian C, Haro DA, Herring AA.
A nonopioid, nonbenzodiazepine treatment approach for intrac-
table nausea and vomiting in the emergency department. J Clin
Gastroenterol. 2020;54(4):327-332.

Ahuja AC, Kingsley MJ, Diable C, Binion DG, Levinthal DJ. Su1641-
ketamine as a novel abortive therapy for cyclic vomiting syndrome
attacks. Gastroenterology. 2018;154(6):S-558.

Hernandez JM, Paty J, Price IM. Cannabinoid hyperemesis syn-
drome presentation to the emergency department: a two-year
multicentre retrospective chart review in a major urban area. Can J
Emerg Med. 2018;20(4):550-555.

Venkatesan T, Sengupta J, Lodhi A, et al. An internet survey of mar-
ijuana and hot shower use in adults with cyclic vomiting syndrome
(CVS). Exp Brain Res. 2014;232:2563-2570.

Choung RS, Locke GR 3rd, Lee RM, Schleck CD, Zinsmeister AR,
Talley NJ. Cyclic vomiting syndrome and functional vomiting in

95UB917 SUOWIWOD SAIIER1D 3|qeal|dde au Aq peusAob ae sefoie YO 8sn J0 SN 1o} ATeiq 18Ul U AS]IM UO (SUONIPUOI-pUe-SWLB) W0 A3 | 1M Aleld U1 |UO//:SdiL) SUOIPUOD Pue SWiS 1 8U) 385 *[9202/v0/6T] U0 Aeld18uljuO AB1IM ‘TO6KT OWU/TTTT OT/I0P/L0D A8 | IM ARelq1BulUO//:SANY WO} papeojumoq S ‘G20g ‘Z862S9ET



LEVINTHAL ET AL.

43.

44,

45.

46.

47.

48.

49.

adults: association with cannabinoid usein males. Neurogastroenterol
Motil. 2012;24:20-e1.

El Sohly 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.

Venkatesan T, Hillard CJ, Rein L, Banerjee A, Lisdahl K. Patterns
of Cannabis Use in Patients With Cyclic Vomiting Syndrome. Clin
Gastroenterol Hepatol. 2020;18:1082-1090.e2.

Kim HS, Anderson JD, Saghafi O, Heard KJ, Monte AA. Cyclic vom-
iting presentations following marijuana liberalization in Colorado.
Acad Emerg Med. 2015;22:694-699.

Gubatan J, Staller K, Barshop K, Kuo B. Cannabis abuse is increas-
ing and associated with increased emergency department utiliza-
tion in gastroenterology patients. Dig Dis Sci. 2016;61:1844-1852.
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.

Wallace EA, Andrews SE, Garmany CL, Jelley MJ. Cannabinoid hy-
peremesis syndrome: literature review and proposed diagnosis and
treatment algorithm. South Med J. 2011;104(9):659-664.

Moon AM, Buckley SA, Mark NM. Successful treatment of canna-
binoid hyperemesis syndrome with topical capsaicin. ACG Case Rep
J.2018;5:e3.

50.

51.

52.

53.

9 of 9
TG \V [ LEY

Dezieck L, Hafez Z, Conicella A, et al. Resolution of cannabis hyper-
emesis syndrome with topical capsaicin in the emergency depart-
ment: a case series. Clin Toxicol (Phila). 2017;55:908-913.

Allen JH, de Moore GM, Heddle R, Twartz JC. Cannabinoid hyper-
emesis: cyclical hyperemesis in association with chronic cannabis
abuse. Gut. 2004;53:1566-1570.

Zue JW, Gonsalves N, Issenman RM, Kam AJ. diagnosis and acute
Management of Cannabinoid Hyperemesis Syndrome in pediatrics:
a systematic review. J Adolesc Health. 2021;68(2):246-254.

Leveille CF, Issenman RA, Kam AJ. Case of cannabinoid hypereme-
sis syndrome highlighting related key paediatric issues. Paediatrics
and child health. Paediatr Child Health. 2020;25(Suppl 1):57-S9.

How to cite this article: Levinthal DJ, Killian B, Issenman RM.
Acute care of cyclic vomiting syndrome and cannabinoid
hyperemesis syndrome in the home and emergency
department. Neurogastroenterology & Motility.
2025;37:€14901. doi:10.1111/nmo.14901

95UB917 SUOWIWOD SAIIER1D 3|qeal|dde au Aq peusAob ae sefoie YO 8sn J0 SN 1o} ATeiq 18Ul U AS]IM UO (SUONIPUOI-pUe-SWLB) W0 A3 | 1M Aleld U1 |UO//:SdiL) SUOIPUOD Pue SWiS 1 8U) 385 *[9202/v0/6T] U0 Aeld18uljuO AB1IM ‘TO6KT OWU/TTTT OT/I0P/L0D A8 | IM ARelq1BulUO//:SANY WO} papeojumoq S ‘G20g ‘Z862S9ET


https://doi.org/10.1111/nmo.14901

	Acute care of cyclic vomiting syndrome and cannabinoid hyperemesis syndrome in the home and emergency department
	Abstract
	1  |  INTRODUCTION
	1.1  |  Abortive therapy in CVS treatment: The importance of anticipatory guidance to patients and families
	1.2  |  Home-based abortive therapy protocols
	1.3  |  Emergency department issues in CVS and CHS: The patient experience
	1.4  |  ED Management of CVS and CHS
	1.5  |  Developing an individualized ED care plan
	1.6  |  Cannabinoid hyperemesis (CHS)
	1.7  |  Future directions in abortive therapy for CVS/CHS

	2  |  CONCLUSION
	AUTHOR CONTRIBUTIONS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES


