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Abstract

Background: Cyclic vomiting syndrome (CVS) is a chronic functional gastrointestinal disorder. It is characterized by recurrent
episodes of vomiting typically separated by periods of symptom-free or baseline health. The present study aimed at evaluating
the effectiveness of propranolol and the relapse rate of clinical symptoms after stopping treatment in children suffering from CVS.
Methods: Records of 504 patients below the age of 18 years with CVS who were treated with propranolol from March 2008 to
March 2018 were reviewed. The duration of follow-up was 10 years.

Results: The average age of CVS affliction was 4.3 years and the average age at the diagnosis was 5.8 years. All subjects were
treated with propranolol (for an average of 10 months). 92% of treated subjects were cured, causing a dramatic decrease in the
rate of vomiting (P<0.001). Only an average of 10.5% of the studied subjects (53 people) showed a relapse of symptoms after
stopping the treatment. The results of a 10-year follow-up period of the patients showed that 24 had abdominal migraine and 6
had migraine headaches, all of whom lacked the symptoms of disease relapse (prognostic evaluation).

Conclusion: The findings of this investigation show that the duration of treating CVS with propranolol could be shortened to 10
months with a low percent of symptoms relapse and this shortening may be effective in preventing the undesirable side effects of
the drug. The presence of abdominal migraine and migraine headaches in patients after treatment accomplishment and the lack
of disease relapse can be prognostic measures for this disease, which require intensive attention.
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Introduction
Cyclic vomiting syndrome (CVS) is a chronic functional
gastrointestinal disorder with sudden and relapsing
episodes of severe emesis and vomiting, followed by
asymptomatic episodes.'®

At the present, CVS diagnosis is based on clinical
criteria and there is no available specific diagnostic
test or biomarker. The strategy of the North American
Society for Gastroenterology, Hepatology, and Nutrition
(NASPGHAN) was designed for CVS diagnosis in
children, which insisted on a stereotypic pattern and an
asymptomatic inter-episodic period. Diagnostic criteria
for CVS, based on NASPGHAN strategies include at
least five attacks during any time interval or at least
three attacks during six months; disease attacks appear
as sudden vomiting with high severity, lasting from one
hour to 10 days and at least a one-week interval, unique
stereotypical symptoms for each patient; occurrence of
vomiting in each attack at least four times in an hour
and lasting at least for one hour; patient’s baseline level
between attacks, and lack of symptoms compatibility with
other disorders.”®

CVS is a disorder with unknown etiology and

pathophysiology and its acute symptoms are disabling
and often require medical care. If acute CVS symptoms
are not prevented, it can negatively affect patients’ lives.
However, the types of different treatments and treatment
duration are very controversial.’ It is thought that CVS
is a type of abdominal migraine '° and often leads to
migraine headaches since a familial history of migraine
headaches has been usually observed.""'? Therefore,
anti-migraine drugs could prevent CVS." Propranolol
is usually administered to avoid CVS attacks.'* Previous
studies with propranolol have proven that this drug
should be considered a prophylactic agent to control the
symptoms and prevent attacks.”” On the other hand, this
drug is mostly used in children, and comparison with the
other treatment available has shown a moderate response
rate in several studies including high numbers of patients
treated. No patient stopped the treatment because of
unwanted side effects.’>'® Meanwhile, efficiency rate, lack
of disease symptoms relapse after stopping treatment, and
treatment duration (especially in children) are among
important and unclear problems in previous reports and
studies, which are the focus of the present study. Duration
of the treatment period in children with CVS can also
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be useful in determining the duration of the effective
treatment period, the prognosis of migraine headaches,
and disease progression in older ages.

Materials and Methods

This was a retrospective study on 504 patients under 18
years old with CVS, who were referred to the Pediatric
Gastroenterology Clinic affiliated with Shiraz University
of Medical Sciences during 2008-2018. Medical history
of motion sickness and familial history of migraine
headaches and abdominal migraine were queried and
the diagnosis was made by a pediatric gastroenterologist
according to the NASPGHAN criteria and clinical
symptoms without any additional diagnostic paraclinical
methods such as radiography, ultrasonography,
endoscopy, and so on.

Patients with risk factors indicative of other diagnoses
different from CVS (such as severe headaches, neurological
symptoms, altered level of consciousness, gastrointestinal
bleeding, abdominal tenderness, progressive weight loss,
biliary vomiting, etc.) were excluded from the study.

All patients were treated with a 1 mg/kg/d of
propranolol and written consents were filled in by
patients’ parents. The study was approved by the official
inspective committee of our research center before the
subjects’ participation. Patients” records were collected
using their histories and cases and followed up through
the serial follow-up method. The patients who did not
refer for follow-ups were excluded from the study. The
duration of follow-up was 10 years.

Demographic data such as patients’ age at the time
of symptoms, age at the time of diagnosis, sex, patients’
weight before and after the beginning of treatment, and
recurrence rate of symptoms in the patients investigated
were gathered and recorded on specific forms and then
were statistically analyzed by Statistical Package for the
Social Sciences for Windows, version 16 (SPSS Inc.,
Chicago, Ill., USA). The correlation between statistical
information and clinical characteristics of patients
was analyzed using inferential statistics by two-sample
independent t test, Chi-square test, and Pearson and
Spearman correlation coefficients with a significance level
less than 0.05.

Ethical considerations were respected according to the
ethical codes of Shiraz University of Medical Sciences.
Patients’ information and results of the investigation were
archived confidentially.

Results

Analysis of demographic data of 504 children with CVS
showed that 234 patients (46.4%) were female and 270
(53.6%) were male. On average, the time interval from
the presence of disease symptoms to diagnosis was 17.04
months with a minimum of 6 months and a maximum
of 121 months. The average age of CVS affliction was
52 months (4.3y) and the average age at the diagnosis
was 69.9 months (5.8y). The highest prevalence and
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CVS diagnosis rates were in the age group under 6 years
old (Table 1). Analysis showed that from a total of 504
children, 116 (23%) had motion sickness, 320 (63.5%)
had a family history of migraine headaches, and 22 (4.4%)
had a familial history of abdominal migraine. Also, most
subjects had the onset of disease symptoms at midnight
(61.9%), followed by early morning (32.9%). The lowest
frequency of symptoms onset was during the daytime
(5.2%). The distribution of the disease symptoms by sex
is presented in Figure 1.

All patients in the present study were treated with 1
mg/kg of propranolol for an average of 10 months (with a
minimum of six months and a maximum of 24 months).
No side effect of the drug was observed. Examination
and follow-up of patients were also indicative of an
87% positive response to 1 mg/kg of propranolol. In the
remaining patients, the drug dosage was then elevated
to 2 mg/kg, which resulted in total curing of 92%, and
the remaining patients were treated with a second-line
drug (amitriptyline or cyproheptadine). The average
recurrence time was 11 months after stopping treatment.
It was also observed that the proportion of patients with
vomiting markedly decreased. treatment with the drug
(10.5% in comparison with 92%, P<0.001).

The data analysis results showed that relapsing disease
symptoms occurred only in 10.5% of subjects studied (53
subjects, 29 male and 24 female), of which emesis and
vomiting (53 subjects, 100%), abdominal pain (20 subjects,
37.7%), headache (5 subjects, 9.4%), diarrhea (6 subjects,
11.3%), and fever (2 subjects, 3.7%) could be mentioned.
282 patients with positive responses to propranolol
treatment had a familial history of migraine headaches
and 169 patients lacked a familial history of migraine
headaches. This was a significant difference (P<0.001).
While there was no significant correlation between mean
recurrence and duration of treatment, there was also
no significant association between recurrence and sex
(P>0.05) (Table 1).

Ten-year follow-up results for patients showed that six
subjects (1.3%) had migraine headaches and 24 (4.7%)
had abdominal migraine, all of whom lacked symptoms
indicative of previous disease relapse (Table 2).

Table 1. Age- and sex-categorized frequency of symptoms recurrence after
stopping treatment

Parameters Number  Percent
Recurrence 26 10
<6 years old
Total 260 100
Age- R .
: ecurrence 24 0.9
categorized 6-12 years old
symptoms Total 221 100
recurrence
Recurrence 3 13
<12 years
Total 23 100
Recurrence 29 10.7
Sex- Male
categorized Total 270 100
symptoms Recurrence 24 10.3
recurrence Female
Total 234 100
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Figure 1. Frequency distribution of disease symptoms in the subjects studied

Table 2. frequency distribution of abdominal pain and migraine headache in
the 10-year follow-up of the patients studied

Symptoms Number Percent

Abdominal migraine 24 4.7

Migraine headache 6 1.3
Discussion

CVS is a functional gastrointestinal disorder. It remains
a disorder of unknown etiology and pathogenesis,
characterized by recurrent episodes of vomiting typically
separated by periods of symptom-free or baseline health.
This disease usually affects children and younger adults
and because of insufficient awareness about the disease,
there is a remarkable delay in diagnosis. On the other
hand, patients are subject to extensive examination and
even unnecessary surgeries. This syndrome imposes
dramatic damage on patients and their families.* Timely
diagnosis and treatment with propranolol have been
suggested in several studies.”> "’

All of the 504 children had emesis and vomiting, which
consistent with other studies in the field, is characteristic
of the disease.'"®” The results indicated that the average
incidence age was 52 months (4.3 years) and the average
age at diagnosis was 69.9 months (5.8 years). The highest
frequency of CVS patients concerning incidence and
diagnosis ages was related to the group under 6 years old.
Similar to our results, Fitzpatrick and colleagues in their
study on the Irish population reported an average CVS
diagnosis age of 7.42 years (ranging from 1.8 to 15 years).
The average age at the CVS onset was 4 years (ranging
from 0.4 to 14 years).” Through examination of school-
age children in Aberdeen City, Scotland, Abu-Arafeh and
Russell reported that children suffering from CVS were
9.6 years old on average and the average age of symptoms
onset was 5.3 years (ranging from 1 to 13 years).*!

Disease symptoms included emesis and vomiting
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(100%), and abdominal pain (45.6%). 63.5% of subjects had
a family history of migraine headaches and 23% suffered
from motion sickness. The examined symptoms are among
the common complaints of sufferers and the symptoms
observed in studies related to this field. Emesis and
abdominal pain are among the most common complaints
reported in some studies.'"*** By examining 214 children
with CVS, Li et al proved that based on either criterion
of familial migraine history or progression after migraine
headaches, 82% of subjects had migraine-associated CVS.
Common symptoms such as abdominal pain, headache,
social withdrawal, photophobia, physical fatigue, and
motion sickness were also observed.' In a study on school-
age children with CVS in Turkey (2006), Ertekin and
colleagues reported that all subjects had weakness and
anesthesia.”* In a regional study in Ireland and Taiwan, it
was demonstrated that 71% of patients had abdominal pain
as the main complaint.*** The studies in Scotland * and
Turkey > suggest that migraine prevalence in children with
CVS is 21% and 25%, respectively. Hadibarhaghtalab and
colleagues also reported that 44.2% of patients with CVS
in southern Iran had headaches and 11.6% suffered from
abdominal migraine.? In our study in 2007, 23% of patients
had a history of motion sickness, which was compatible
with the results of the present study."

Data analysis for the time of symptoms onset showed
that for most of the subjects, this had occurred at midnight
(61.9%), followed by early morning (32.9%). Fleisher and
Matar indicated that the common times of attack bursts
were between midnight to early morning.?” Following our
findings, Shin et al also reported that repeated vomiting
usually began late at night and was associated with severe
epigastric pain.”® Tack et al reported similar findings with
vomiting commonly beginning during the night or early
morning.”

From the total of 504 children studied, all were treated
with a 1 mg/kg dose of propranolol for an average of 10



months (minimum of 6 and maximum of 24 months)
with no drug-originated side effects. Follow-ups of
patients indicated an 87% positive response to 1 mg/kg
of propranolol. Drug dosage was then elevated to 2 mg/kg
with a total curative rate of 92% in the subjects. The ratio of
patients with vomiting decreased significantly after drug
therapy. Based on NASPGHAN’s guidelines, propranolol
is a second-line agent for preventing CVS.® However, the
efficiency of this drug was very high in the present study.
It is while in our other study on 181 CVS patients, 94%
of patients had an acceptable response after propranolol
administration.” Our previous studies on 206 patients
with CVS in 2017 also established that as a prophylactic
agent, propranolol had an acceptable response in 92.2% of
such patients.'” These results are comparable with those of
other studies. In NASPGHAN Announcement it has been
stated that propranolol has a moderate efficiency (35-
75%) for CVS treatment in children.® Sunku also reported
an efficiency rate of 52-65% in 2009.%° In an investigation
by Sezer and Sezer in 2016, 82% of the propranolol group
showed a positive response to the treatment."

Analysis of data gathered in the present work showed
that only an average of 10.5% of the subjects (53 subjects)
showed disease symptoms relapse after stopping the
treatment and the sex had no effect on the drug’s effect
on these symptoms. Long-term follow-ups of patients in a
1- to 10-year time interval indicated that 24 subjects had
abdominal migraine and 6 had migraine headaches of
whom, all lacked symptoms of disease relapse. In another
report, we followed up on 31% of patients with at least
five years of drug withdrawal, and symptomatic relapses
were observed in only 3.8% of subjects.”” In another
study, we also showed that during 9 months of treatment
with propranolol, only 7.8% of subjects suffering from
CVS had symptomatic relapses.”” Therefore, noticing
the successful treatment results with propranolol in our
study and the lack of reports about effective remediation
with propranolol, it is suggested that this drug can be
administered for 8 to 10 months.

Our results recommend that the highest frequency
of disease incidence and diagnosis was in the age group
under 6 years old and preschool ages. CVS treatment
period could also shorten via propranolol administration,
which would be along with helpfulness in preventing
from drug’s side effects. The occurrence of abdominal
migraine and migraine headache symptoms in patients
after full healing and lack of disease relapse can act as a
prognostic agent for this disease, which requires paying
more attention.

Our data about relapse need further studies. The recent
guidelines recommend other drugs for the prophylaxis of
CVS, but the availability and low cost of propranolol and
experiences with propranolol can be beneficial in some
cases with CVS.

Study limitations
Single center study, patents incompliance, and loss of
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some data during follow up.
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