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Abstract

Background: Cyclic Vomiting Syndrome (CVS) is a rare functional gastrointestinal disorder, which has a considerable
burden on quality of life of both children and their family. Aim of the study was to evaluate the diagnostic modalities
and therapeutic approach to CVS among Italian tertiary care centers and the differences according to subspecialties,
as well as to explore whether potential predictive factors associated with either a poor outcome or a response to a
specific treatment.

Methods: Cross-sectional multicenter web-based survey involving members of the Italian Society of Pediatric Gas-
troenterology, Hepatology and Nutrition (SIGENP) and Italian Society of Pediatric Neurology (SINP).
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the practice.

Results: A total of 67 responses were received and analyzed. Most of the respondent units cared for less than 20
patients. More than half of the patients were referred after 3 to 5 episodes, and a quarter after 5 attacks. We report
different diagnostic approaches among lItalian clinicians, which was particularly evident when comparing gastroen-
terologists and neurologists. Moreover, our survey demonstrated a predilection of certain drugs during emetic phase
according to specific clinic, which reflects the cultural background of physicians.

Conclusion: In conclusion, our survey highlights poor consensus amongst clinicians in our country in the diagnosis
and the management of children with CVS, raising the need for a national consensus guideline in order to standardize

Keywords: Cyclic vomiting, Management, Outcomes, Pediatric

Background

Cyclic Vomiting Syndrome (CVS) is a rare functional
gastrointestinal (GI) disorder characterized by stereo-
typical and repetitive episodes of vomiting and intense
nausea lasting between few hours and several days [1—
3]. The episodes are interspersed with periods of vari-
able duration during which the patients return to their
baseline health [1-3]. The incidence of CVS is esti-
mated at 3.2 per 100,000 subjects, whilst the prevalence
ranges between 1.9 and 2.3% [4-7]; however, the latter
could be an underestimation due to either under-ascer-
tainment or under-diagnosis of the disorder [8].

CVS has a considerable burden on quality of life of
both children and their family due to the frequent hos-
pital admissions and its repercussion on both social and
academic functioning ability [9, 10]. Moreover, the syn-
drome is associated with significant health care costs,
including regular outpatient assessment, emergency
department visits, prolonged hospital admission and
use of diagnostic investigation, advocating the need of a
cost-effectiveness management for limiting its financial
impact on healthcare system [11].

Although our understanding of the pathogenesis of
childhood CVS is still limited, several mechanisms have
been postulated, including hypothalamic-pituitary-
adrenal activation, autonomic dysfunction, polymor-
phisms of mitochondrial DNA, genetic abnormalities,
neuronal hyperexcitability, and gastric dysmotility [12].
Noteworthy, the high prevalence of both personal and
family history of migraine, the effectiveness of anti-
migraine therapy, the presence of mitochondrial DNA
polymorphisms and the frequent developmental pro-
gression from CVS to migraine later in life suggest a
common pathophysiologic process and, in turn, to con-
sider CVS as a migraine-related or migraine-equivalent
disorder [13-16]. Hence, it is not uncommon that CVS
is managed by both pediatric gastroenterologists and
pediatric neurologists.

The clinical history suffices to diagnose CVS and the
vast majority of children fulfilling the current criteria

are generally labeled as having an idiopathic form.
However, in a subgroup of children either life-threat-
ening or treatable disorders need to be excluded. As
an indiscriminate diagnostic approach is costly, time-
consuming and invasive, it is highly recommended that
the main organic causes are excluded through pinpoint
investigations according to clinical suspicion [1]. More-
over, the current therapeutic approach aims at iden-
tifying and avoiding individual triggers, aborting the
acute phase and either preventing the emetic cycles or
decreasing their frequency and intensity [17, 18]. How-
ever, given the lack of evidence regarding the effective-
ness of any specific treatment, CVS management is still
primarily based on clinical expertise and expert-opin-
ions. Therefore, the decision-making approach might
be significantly affected by the cultural background of
physicians dealing with CVS children.

The present study aimed to evaluate the diagnostic
modalities and therapeutic approach to CVS among Ital-
ian tertiary care centers and the differences according
to subspecialties, as well as to explore whether potential
predictive factors associated with either a poor outcome
or a response to a specific treatment.

Methods

This cross-sectional multicenter web-based survey was
conducted between October 2019 and September 2020.
A questionnaire was developed by the core group of
researchers (GDN, UR, PP, SM, RT, PQ and OB) with the
aim to assess practices in tertiary Italian centers treating
children with CVS. The concept for the survey was devel-
oped in July 2019, during the Neurogastroenterology and
Motility working group meeting of the Italian Society of
Pediatric Gastroenterology, Hepatology and Nutrition
(SIGENP), which also saw the attendance of delegates of
the Italian Society of Pediatric Neurology (SINP). After
discussion with the working group members and repre-
sentative from the leading pediatric gastroenterology and
neurology centers in Italy, the authors identified the main
controversies around the epidemiology, diagnosis and
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management of CVS, which were subsequently included
in the questionnaire. The survey was initially created by
GDN, SM, RT and PP, and then critically reviewed and
edited through 2 rounds by PQ and OB. The final ver-
sion of the questionnaire was sent electronically to all the
members of the SIGENP and SINP. Reminders were sent
every 3months via direct e-mail to ensure that the survey
was completed and being representative of major centers
scattered throughout the Italian national territory dealing
with CVS patients. The questionnaire included 14 multi-
ple-choice questions and 7 open-ended questions, with the
former made compulsory in order to achieve the successful
completion of the survey. The questionnaire is presented
in the supplementary material (Supplementary Table 1).
The survey did not require the disclosure of the respond-
er’s identity, but only the name of the hospital and the city.
The survey was distributed in accordance with standard
survey distribution policy. The study protocol conforms to
the ethical guidelines of the 1975 Declaration of Helsinki
(6th revision, 2008). The main focus was to determine cur-
rent practices in relation to the diagnosis and management
of patients with CVS in centers across Italy.

Statistical analysis

The results were evaluated by means of simple descrip-
tive analysis. Kruskal-Wallis one-way analysis of variance
by ranks, followed by Chi-square test. Likelihood Ratio
test (LR) was applied to test out the significance of asso-
ciation among the variables. The level of significance was
set as 0.05, therefore, if any p-value observed less than
0.05 was considered as statistical significance. Statistical
analysis was performed by running the Software Statis-
tical Package for Social Sciences version 21 (SPSS Inc.,
Chicago, Illinois USA).

Results
A total of 67 responses belonging to different clinics from
51 centers were received and analyzed. Figure 1 provides
the distribution of participating centers across Italy. The
majority of respondents were from the North of Italy (26,
38.8%), followed by the South (23, 34.3%, including the
isles) and the Center (18, 26.9%). The number of patients
with CVS cared among clinics was >100 patients in 1
(1.5%), between 50 and 100 patients in 3 (4.5%), between
20 and 49 patients in 4 (6%), between 10 and 19 patients
in 22 (32.8%) and less than 10 patients in 37 (55.2%).
Patients were followed-up in the gastroenterology
outpatient clinic at 41 centers (61.2%), in the neurology
outpatient clinic at 15 centers (22.4%), in the combined
neuro-gastroenterology outpatient clinic at 9 centers
(13.4%), in the headache outpatient clinic at 1 center
(1.5%) and in a specific CVS outpatient clinic at 1 center
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Fig. 1 Distribution of participating centers across Italy

(1.5%). Figure 2 depict the number of patients cared
per specific clinic. No significant difference was found
regarding number of patients cared according to specific
clinic (p =0.386, ns).

Diagnostic criteria

Rome IV diagnostic criteria were used by 41 clinics
(61.2%), the International Classification of Headache
Disorders (ICHD)-III beta criteria by 16 clinics (23.9%),
the North American Society for Pediatric Gastroenterol-
ogy, Hepatology & Nutrition (NASPGHAN) criteria by 8
clinics (11.9%), while 2 clinics (3%) applied both Rome IV
and ICHD-III beta criteria (Fig. 3). Table 1 illustrate the
criteria adopted according to specific outpatient clinic.
A statistically significant difference was found between
the adopted diagnostic criteria and the type of outpatient
service (p=0.002).

Differential diagnosis

The main organic causes of vomiting identified in patients
with suspected CVS were gastrointestinal diseases in 36
clinics (53.7%), neurologic diseases in 33 (49.2%), meta-
bolic and endocrinologic causes in 19 (28.3%), infec-
tions in 19 (28.3%), urologic causes in 3 (4.5%) and
other causes in 3 (4.5%), which included genetic causes
in 2 (3%) and appendicitis in 1 (1.5%). Supplementary
Table 2 summarizes the main organic causes identified
by clinicians according to specific outpatient clinic. No
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statistical difference was identified among the different
clinic settings excepting for gastrointestinal diseases,
which were more commonly identified by gastroenterol-
ogists (p=0.006). Among responders to the open-ended
question (27, 40.3%), pathologies identified as cause of
vomiting were: epilepsy in 8 patients (Panayiotopoulos
syndrome in 5), appendicitis in 5, food intolerance in 4,

intestinal obstruction in 5, coeliac disease in 3, congeni-
tal cytomegalovirus infection in 3, volvulus in 2, pseu-
dotumor cerebri in 2, inflammatory bowel disease in 2,
esophagitis in 2, brain tumor in 2, gastritis in 1, Helico-
bacter Pylori infection in 1, post enteritis syndrome in
1, ion channel disease in 1, superior mesenteric artery
syndrome in 1, GLUT-1 deficiency in 1, malrotation in 1,
Chiari malformation in 1.

Time to diagnosis

The majority of units (42 clinics, 62.7%) received a refer-
ral for suspected CVS after 3 to 5 acute episodes, whilst
almost one third of centers (22, 32.8%) used to receive
the referrals after more than 5 acute attacks. Three
responders (4.5%) declared to receive referrals for sus-
pected CVS only after 2 vomiting episodes. No statisti-
cal difference was found between number of attacked
recorded at the time of referral and type of outpatient
clinic (p=0.86, ns).

Comorbidities

The most common comorbidities recorded were head-
ache by 63 clinics (94%), anxiety by 34 (50.7%), sleep
disorders by 29 (43.3%), irritable bowel syndrome by 28
(41.8%); other comorbidities were recorded by 6 clinics
(9%), and in particular neurodevelopmental delay by 2
(3%), constipation by 1 (1.5%), coeliac disease by 1 (1.5%),
vertigo by 1 (1.5%) and eating disorder by 1 (1.5%). No
comorbidities were recorded by 1 clinic (1.5%). Comor-
bidities recorded among patients with CVS according
to specific outpatient clinic are summarized in Supple-
mentary Table 3. No statistical difference was identified
among the different clinic settings. Among responders
to the open-ended question (26 clinics, 38.8%), the main
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Table 1 Type of diagnostic criteria adopted according to specific outpatient clinic

Outpatient Clinic Rome IV NASPGHAN ICHD Il beta Rome
IV+ICHD
Ill beta

Gastroenterology, n (%) 33(80.5) 3(7.3) 4(9.8) 124

Neurology, n (%) 3(20) 2(133) 9 (60) 1(6.7)

Neuro-Gastroenterology, n (%) 4 (44.4) 2(222) 3(333) 0(0)

CVS, n (%) 0(0) 1(100) 0(0) 0(0)

Headache, n (%) 1(100) 0(0) 0(0) 0(0)

Abbreviations: CVS cyclic vomiting syndrome

comorbidities identified in patients with CVS were: head-
ache in 107 patients, irritable bowel syndrome in 65,
sleep disturbance in 51, anxiety in 22, migraine in 9, para-
somnia in 4, autism in 1, coeliac disease in 1, abdominal
pain in 4, delayed sleep induction in 1, vertigo in 1.

Family history

A family history of migraine was detected by 58 clinics
(86.6%), functional GI disorders by 30 (44.8%), child-
hood periodic syndromes (including benign paroxysmal
torticollis, benign paroxysmal vertigo, and abdominal
migraine) by 20 (29.9%), cyclic vomiting syndrome by 10
(14.9%). Supplementary Table 4 depicts the family history
of diseases detected among patients with CVS according
to specific outpatient clinic. No statistical difference was
identified among the different clinic settings excepting
for childhood periodic syndromes (p=0.046). Among
responders to the open-ended question (22 clinics,
32.8%), a family history of migraine was identified in 206
patients, functional GI disorders in 37, CVS in 7, irritable
bowel syndrome in 2, benign paroxysmal vertigo in 1.

Triggers

Stress was the most common trigger encountered
among patients and it was reported by 77.6% (52) of the
responders, followed by sleep deprivation by 27 (40.3%),
excessive excitement by 22 (32.8%), infections by 20
(30%), menstrual cycle by 9 (13.4%), physical exercise and
foods by 6 (9%), and other factors by 3 (4.5%), including
fever, sunlight exposure and car traveling. Supplementary
Table 5 describes main triggers identified among patients
according to specific outpatient clinic. No statistical dif-
ference was identified among the different clinic settings
excepting for foods, who were more commonly identi-
fied by gastroenterologists and neuro-gastroenterologists
(p=0.019).

Among responders to the open-ended question (18
clinics, 26.9%), stress was a trigger factor in 105 patients,
infection in 22, excessive excitement in 6, sleep depriva-
tion 5 patients, menstrual cycle in 4.

Screening tests

Almost all survey responders (63, 94%) performed base-
line testing toward identifying organic causes, including
full blood count, C-reactive protein, electrolytes, gly-
cemia, creatinine, uremia, aspartate aminotransferase,
alanine aminotransferase, gamma-glutamyl transferase,
amylase, lipase and urine analysis; 48 respondents
(71.6%) performed blood gas analysis; 45 (67.2%) coe-
liac screening; 35 (52.2%) ammonia and lactic acid levels;
25 (37.3%) upper GI series; 23 (34.3%) ultrasound of the
abdomen and pelvis; 24 (35.8%) electroencephalogram
(EEG); 16 (23.9%) brain magnetic resonance imaging; 5
(7.5%) upper GI endoscopy with biopsies; 2 (3%) other
investigations, such as urinary organic acids and serum
amino acids, ophthalmology consultation and child neu-
ropsychiatry consultations. Two respondents (3%) did
not perform any investigation. Supplementary Table 6
summarizes screening tests performed according to spe-
cific outpatient clinic. No statistical difference was iden-
tified among the different clinic settings excepting for
ammonia and lactic acid levels, which were more com-
monly performed by gastroenterologists (p =0.015).

Treatment

During the prodromal phase, the most widely used drug
was the ondansetron (35 clinics, 52.2%), followed by
sedatives, such as lorazepam and midazolam (11 clinics,
16.4%), sumatriptan (8, 11.9%), and aprepitant (6, 9%).
Other drugs, such as anticonvulsants, analgesics, vitamin
B6, steroids, and a combination of indomethacin, caf-
feine and prochlorperazine were also used (6 clinics, 9%).
Twenty-three (34.3%) responders did not use any drug
during the prodromal phase.

Ondansetron was the most commonly used medication
during the emetic phase (56 clinics, 83.6%), together with
supportive cares, such as decrease stimulation in a dark,
quiet, private room (41, 61.2%), intravenous (IV) infu-
sion of 10% glucose (35, 52.2%), or IV infusion of saline
solution (14, 20.9%). Proton pump inhibitors were used
during emetic phase by 17 clinics (25.4%), H,-receptor
antagonists by 5 (7.5%), sedatives by 17 (26.9%),
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non-steroidal anti-inflammatory analgesics by 7 (10.4%),
and other treatments, such as paracetamol, steroids, and
oral rehydration, by 7 (9%).

Lifestyle changes and reassurance were promoted for
the interictal period by 43units (64.2%). Prophylactic
pharmacotherapy commonly used was cyproheptadine
by 34 (50.7%), pizotifen by 17 (25.4%), amitriptyline by 17
(25.4%), mitochondrial supplements by 10 (14.9%), anti-
convulsants by 7 (10.4%), aprepitant 4 (6%), propranolol
4 (6%). Other treatments used by 8 units (11.9%) included
flunarizine, 5-hydroxytryptophan, proton pump inhibi-
tors, paracetamol, magnesium supplementation.

Supplementary Table 7 summarizes treatments applied
in patients with CVS according to specific outpatient
clinic. No statistical difference was encountered among
the different clinic settings excepting for H,-receptor
antagonists (p =0.004) and sedatives (p=0.03).

Outcomes

Regarding the most common long-term outcomes, pro-
gression to migraine was reported by 25 (37.3%), the per-
sistence of symptoms with prolonged well-being phase by
21 responders (31.3%), complete resolution by 20 (29.9%),
progression to other functional GI disorders by 6 (9%), and
persistence of symptoms with the same characteristics by
4 (6%). Supplementary Table 8 depicts the long-term out-
comes identified according to specific outpatient clinic.
In particular, significant difference was reported among
clinics regarding progression to migraine (p<0.001) and
persistence of symptoms with prolonged well-being phase
(p=0.024). No statistical correlation was found between
the family history of disease or prophylactic therapy pref-
erentially adopted and long-term outcomes.

Study limitations

Although to our knowledge the present study represents
the most extensive data collection on current national
practice concerning the diagnosis and management of
patients with CVS, we have to acknowledge some limi-
tations: the survey was designed to be rapid and easy to
complete to involve a large number of centers, although
the collected data lacked in precision; therefore, it does
not guarantee the reliability of the results. Moreover,
despite the large adhesion, we cannot be sure that all the
centers that care for patients with CVS responded to the
questionnaire. However, the aforementioned wide geo-
graphical distribution and the high response rate is likely
to be a reliable national representation.

Discussion

This web-based national survey involving all members of
the SIGENP and SINP evaluate attitudes and practices of
Italian tertiary care Centers regarding the management of
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children with CVS. The geographical distribution (16/20
regions) and the high response rate suggest that the pre-
sent data collection might be a reliable representative pic-
ture. Most of the respondent units cared for less than 20
patients (88%). Moreover, more than half of the patients
were referred after 3 to 5 episodes, and a quarter after 5
attacks. Considering the difficulty in distinguishing CVS
from other organic pathologies, a multidisciplinary team
approach is desirable to detect minor abnormalities and
guide the baseline screening investigations. However, only
a limited number of combined neuro-gastroenterology
outpatient clinic and only 1 specialized CVS clinic are
available in Italy, and patients were mainly followed-up by
either pediatric gastroenterologists or neurologists alone.

Interestingly, the diagnostic approach recorded was
different among units and the relationship between
diagnostic criteria adopted and the type of outpatient
service resulted statistically significant in our report. In
particular, Rome IV criteria [2, 3] were adopted by 80.5%
of gastroenterologist, while only 20% of neurologist; con-
trariwise, ICHD-III beta criteria [19] were used by 60%
of neurologists and 10% of gastroenterologists. Although
widely used, many differences exist among these criteria:
the peculiarity of the Rome IV criteria [2, 3] is the higher
sensitivity at the expense of a lower specificity, as only
two typical episodes are required to formulate the diag-
nosis, while at least five for both ICHD-III beta [19] and
NASPGHAN criteria [1]. Moreover, the former accepts
the possibility of some mild inter-episodic symptoms,
such as irritable bowel syndrome, nausea, and dyspepsia.
Therefore, the type of diagnostic criteria adopted might
affect the diagnostic process.

Differently from other functional GI disorders, CVS
should not be diagnosed based solely on diagnostic cri-
teria as a careful assessment of symptoms is needed and
many organic causes should be ruled out. In facts, sev-
eral multidisciplinary organic diseases emerged from our
survey, highlighting a critical point often emphasized in
literature regarding the vast differential diagnosis that
should be examined in patients with CVS, which might
contribute to the diagnostic delay [1, 2, 20-23]. Thereby,
currently available consensus guidelines [1] recommend
a baseline screening including routine blood tests and
upper GI series, although other investigations are fos-
tered in the presence of specific alarm features, such as
abdominal signs (i.e., bilious vomiting), abnormal neu-
rological examination (i.e., papilledema, confusion), trig-
gering factors (i.e., high fat or protein meal, prolonged
fasting) and a changing pattern or worsening of vomiting
episodes.

Nevertheless, we report different diagnostic approaches
among Italian clinicians, which was particularly evident
when comparing gastroenterologists and neurologists,
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with the former more prone in prescribing metabolic
tests, such as ammonia and lactic acid, while the latter
EEG tests. Interestingly, significant higher rates of gas-
trointestinal illness were identified among patients with
suspected CVS by gastroenterologists, compared to other
clinicians. Two units stated to perform no investigations
test before the diagnosis, which underlies the need for
more widespread and uniform information about the
diagnostic process.

Almost all the responders recognized headache as
frequent comorbidity in patients with CVS, and three
quarters reported a family history of migraine; this
endorsing the link between CVS and migraine [24]. In
fact, several analogies have been recognized between the
two, concerning demographic, trigger, and relieving fac-
tors and associated clinical features [25]. Moreover, two
mitochondrial polymorphisms were found to be highly
associated with both conditions [26]. Potential com-
mon pathophysiology in CVS and migraine was recently
demonstrated by Ellingsen et colleagues [27], who firstly
reported altered insular connectivity with the sensorimo-
tor network at functional magnetic resonance imaging
in both the pathologies compared to healthy controls.
Another common comorbidity recorded was anxiety,
which was reported by half of the responders. Analo-
gously to other functional GI disorders [28, 29], the risk
of anxiety is increased in children with CVS [30], and it
seems to affect the quality of life more than the disease
characteristics do, such as frequency and duration of the
attacks [31]. Noteworthy, improvement of CVS symp-
toms was reported in a child using cognitive behavioral
therapy and heart rate variability biofeedback, pointing
out the potential clinical impact of screening for psychi-
atric symptoms as part of the medical evaluation of chil-
dren with CVS [32]. This aspect is particularly relevant,
as stress can trigger CVS episodes [33]. Our report dis-
tinguished the negative stress from the excitement, and
78% of respondents recognized the former as a common
trigger, while only 31% recognized the latter. Sleep depri-
vation was another common trigger (43%), hence proper
sleep hygiene should also be emphasized.

Our survey confirmed the wide variety of therapeu-
tic strategies used in patients with CVS. In the absence
of large clinical trials, optimal treatment remains unde-
termined, and therapeutic indications are mostly driven
in pediatrics by the NASPGHAN consensus guidelines,
mainly based on expert opinion [1]. Because treatment
responses are variable, it is plausible that clinicians
often have to navigate between different medications
[34]. However, our survey demonstrated a predilection
of certain drugs during emetic phase according to spe-
cific clinic, which reflects the cultural background of
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physicians (gastroenterologists vs neurologists). No sig-
nificant differences were observed regarding the man-
agement approach during the other phases of the illness.
Ondansetron was the most prescribed medication during
prodromal phase. Strong evidence is available regarding
the effectiveness of ondansetron in terminating the vom-
iting episodes [13, 30, 35, 36], but its role in the prodro-
mal phase needs further evaluation [37].

In line with literature data [12], our study demon-
strated that the natural history of CVS is largely variable:
neurologists reported significantly more frequently a
progression to migraine, while gastroenterologists a per-
sistence of symptoms with prolonged wellbeing phase;
only a minority of the responders (7.5%) reported persis-
tence of symptoms with unvaried features.

Conclusions

In conclusion, our survey highlights poor consensus
amongst clinicians in our country in the diagnosis and
the management of children with CVS. Although this
survey reports a generally appropriate referral timing to
tertiary level centers, the small number of patients fol-
lowed-up per center compared to that from other coun-
tries supports the need for a wider dissemination among
Italian pediatricians, because CVS is probably an under
recognized condition that, when considered, is not hard
to diagnose. There was no uniform opinion concern-
ing the diagnostic and therapeutic algorithm, raising
the need for a national consensus guideline in order to
standardize the practice. A multicenter prospective study
evaluating medical history, clinical features, laboratory
and instrumental tests and their possible correlation with
response to treatment and long-term outcomes might
help identify specific disease phenotypes that might
direct the diagnosis and therapy in children with CVS.
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