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ABSTRACT 
 
 
Background: Cyclic vomiting syndrome (CVS) is a functional disorder characterized by 
repeated episodes of sudden onset of intense vomiting that is followed by symptom-free 
periods. The diagnosis is based on the fulfillment of Rome IV criteria. The Cyclic vomiting 
syndrome shares similar features to migraine headaches. It is under-recognized and often 
misdiagnosed with significant delays in therapy. 
Aims: To evaluate the clinical characteristic of pediatric patients diagnosed with cyclic 
vomiting syndrome in our institution and their response to treatment. 
Patients and Methods:  A prospective case series of 13 pediatric patients with cyclic 
vomiting syndrome seen between period of November 2018 to November 2020 at pediatric 
gastroenterology outpatient’s clinic in Benghazi medical center. All relevant data including; 
age and sex, age of presentation, duration of symptoms, age at diagnosis, presence of aura 
or prodromal symptoms, patient or family history of headache, treatment and their response 
to treatment were collected. 
Results: The mean age for diagnosis was 112.2 ± 37.7 months.  46.2% of patients had 
recognizable prodromal symptoms. Patients with CVS had intense nausea and persistent 
vomiting that requiring hospitalization. In 44.4% of patients had stopped the episodes as a 
response to propranolol. 
Conclusion: Cyclic Vomiting Syndrome (CVS) is a functional, an under-recognized, and 
misdiagnosed episodic. The illness is characterized by stereotypical pattern of vomiting 
leading to frequent hospitalizations. 
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1. INTRODUCTION 
 
Cyclic vomiting syndrome (CVS) is an under-recognized and frequently misdiagnosed 
episodic illness. It is a chronic functional illness that can occur in both children and adults. It 
is characterized by sudden episodes of intense nausea and vomiting which last for hours to 
days, alternate with symptom-free periods which last for weeks to months [1,2]. The 
symptoms of this illness can lead to repeated emergency visits, frequent hospitalizations, 
school absenteeism, and decreased quality of life. It is often misdiagnosed due to a lack of 
diagnostic tests and the unappreciated pattern of recurrence. The incidence of CVS is 
unknown to adult patients but is cited as 3%–14% [1] and affects between 0.04% – 2% of 



 

 

pediatric patient populations [3, 4]. The recent population-based study reported a prevalence 
of up to 6.1% in children under 2 years old [5]. There is a slight predominance of girls over 
boys (86 VS 57%) [6] with a mean age of onset of 5 years[7] and the mean age at diagnosis 
is 8.2 to 9.5 years[8]. 

The etiology and pathogenesis of CVS are poorly understood, but it shares similar features 
with migraine headaches, it may be considered as a migraine variant. The International 
Classification of Headache Disorder (ICHD III beta) [9] considers CVS as a pediatric 
migraine variant. The Rome IV Criteria included CVS among the functional gastrointestinal 
illnesses [10-12]. Other several theories are under investigation, including autonomic [13] 
and hypothalamic-pituitary-adrenal axis hyper-reactivity[14], and mitochondrial 
dysfunction[15-17]. 

CVS is characterized by recurrent, stereotypic episodes of intense nausea and vomiting for a 
period ranging from hours to days, that are separated by symptom-free intervals which last 
weeks to months [18]. 'Stereotypic' episode means that each episode is similar within 
individuals as to the time of onset, intensity, duration, frequency, and associated symptoms 
and signs. CVS typically has four phases: prodromal phase (pre-emetic), emetic phase, 
recovery phase, and asymptomatic or inter-episodic phase. Several patients have an aura in 
the prodromal phase lasting for several minutes and sometimes last up to hours, frequently 
consisting of abdominal pain, lethargy, sweating, or salivation. The emetic phase usually 
consists of intense nausea associated with frequent vomiting that tends to starts in the early 
morning [19,20]. In the recovery phase, vomiting stops and appetite improves, and activity 
recovers then patients return to baseline health between episodes. 

A number of CVS patients can identify the triggering conditions that can trigger the onset of 
the cycle of vomiting episodes. Triggers include negative and positive psychological stress 
or physical stress (infections, lack of sleep) the onset of menses which is also known as 
(catamenial CVS), and some food items (e.g. chocolate, cheese, monosodium glutamate) 
[19,21-23] 

The diagnosis of CVS should be made after excluding other causes of vomiting and the 
typical clinical presentation as described by the Rome IV criteria. Rome IV criteria define 
CVS as stereotypic episodes of vomiting with the following characteristics: 1) presence of at 
least two acute episodes of vomiting in the preceding six months, 2) each episode of 
vomiting persisting for less than one week, 3) at least one week of an interval between 
episodes of vomiting, and 4) an absence of vomiting between episodes [24,25]. 

There is no curative treatment for CVS. Treatment goals are to reduce the severity and 
frequency of episodes and to improve the quality of life. Treatment includes identification and 
avoids triggers. During acute episodes, supportive therapy including IV rehydration and high-
dose ondansetron is also recommended with psychological support to the patient and family. 
[24,25] 

The NASPGHAN consensus statement recommendations of prophylactic therapy include the 
use of cyproheptadine (a first-generation antihistamine) or amitriptyline a tricyclic 
antidepressant as the first line. Propranolol (a beta-blocker) is used as the second line of 
prophylactic treatment. In patients with infrequent attacks, triptans should be considered as 
an abortive agent for those more than 12 years. [26, 27] 

Many studies have suggested that anxiety and stress play a significant role in the onset and 
perpetuation of symptoms of CVS [27-29]. Our own clinical experience would suggest that 
the provision of a diagnosis and information about the CVS greatly alleviate the burden of 



 

 

illness for these children and their families. Furthermore, studies regarding cyclic vomiting 
syndrome in children are rare in Libya. The aim of this study is to describe the clinical 
characteristic of pediatric patients diagnosed with cyclic vomiting syndrome in Benghazi 
medical center and their response to treatment. 
 

2. METHODOLOGY 
 
A prospective study was conducted at the pediatric gastroenterology outpatient clinic in 
Benghazi Medical Center. in this study reviewed all patients' medical records who diagnose 
with CVS based on Rome IV criteria. During the period of November 2018 to November 
2020 was found thirteen pediatric patients fulfilling who meet the Rome IV criteria.  

 

2.1 Consent  

We contacted the head pediatric gastroenterology outpatient clinic department at Benghazi 
medical center to explain the goal of this study, and we gained permission to review the 
patients' medical records. Next, we contacted the parents whose children meet our criteria to 
explain the goal of this study. Then a consent form was signed by the parents allowing the 
use of their children's data in the study and agree to the publication of this manuscript. 

2.2 Data Collection  

Data was collected via the form created by the researcher based on previous studies [27-
29]. Thirteen of the patient medical records were reviewed and recorded data on the form. 
The form contained demographic data such as age and gender. In addition; clinical data 
such as laboratory tests were collected.)  All relevant data including age and sex, age of 
presentation, duration of symptoms, age at diagnosis, presence of aura or prodromal 
symptoms, patient or family history of headache, treatment, and their response to treatment 
were collected. 

2.3 Data Analysis  

It was executed using the Statistics Package Social Science (SPSS) program version 20. 
Continuous variables were presented as means, median, standard deviation, and range. 
Categorical variables were reported with the use of proportions and percentages. Also, 
column charts and pie charts were used to describe and compare variables.  
 
 

3. RESULTS 
 
A total of 13 patients were diagnosed with CVS during the study period. Two third of them 
were male (61.2%). Almost all of the patients were older than 5 years in age. The mean age 
at onset of symptoms was 86.6 ± 38.9 months, whereas the mean age for diagnosis was 
112.2 ± 37.7 months; as shown in Table 1. About 46% of patient reported to have 
recognizable prodromal symptoms; as shown in Table 2. 
 
  



 

 

Table 1. Characteristics of patients 
 

Variable No. % 

Gender   
Male 8 61.5% 

Female 5 38.5% 

Family History Migraine   
Yes 8 61.5% 
No 5 38.5% 

Age in months   
Mean ± SD 118 ± 34.1 

Median 120 
Minimum–maximum 66-163 

Age at onset of symptoms 
(months) 

  

Mean ± SD 86.6 ± 38.9 
Median 81 

Minimum–maximum 36-144 

Age at diagnosis (months)   
Mean ± SD 112.2 ± 37.7 

Median 120 
Minimum–maximum 63-163 

Number of previous admissions   
Mean ± SD 8.5 ± 12.3 

Median 3 
Minimum–maximum 0-40 

 
 
 
Positive family history of migraine in 8 patients (61.5%) and negative in 5 patients (38.5%). 
As Shown in Table 1 and Figure 1. 
 
 

                   
 

Fig. 1. Family History Migraine 
 



 

 

The episodes of CVS were stereotypic among all patients with vomiting episodes for each 
patient last the same duration every time and each episode recurred at same interval each 
time in the same patient. Among our patients, interval between episodes of cyclic vomiting 
was 8.3 ± 5.7 months. The mean duration of each episode was 4.7 ± 1.3 days (Table 2). 

Four patients (30.7%) had infrequent episodes of CVS and they received supportive 
management only and they didn’t receive any prophylactic treatment. Nine patients (69.2%) 
had too frequent CVS episodes, a prophylactic treatment with propranolol have been started 
for them. Only one patient (11.1%) didn’t respond the prophylactic treatment with propranolol 
and shifted to topiramate, 4 patients (44.4%) the episodes stopped and 4 patients (44.4%) 
the frequency of the cycles reduced. As shown in Table 2 and Figure 2. 
 
 
Table 2. Clinic data of patients 
 

Variable No. % 

Prodrome symptoms   
Yes 6 46.2% 
No 7 53.8% 

Symptoms during prodrome   
Salivation 1 7.7% 

Abdominal pain 7 53.8% 
Abdominal pain and headache 5 38.5% 

Prophylactic   
No treatment 4 30.7% 

Propranolol 9 69.2.% 
Response to treatment for 9 patients   

Cycles stopped 4 44.4% 
Cycles frequency decreased 4 44.4.% 

Not respond to propranolol 
( other treatment) 

1 11.2% 

delay DX (months)   
Mean ± SD 25.6 ± 17.7 

Median 24 
Minimum–maximum 2-48 

Duration of episode (days)   
Mean ± SD 4.7 ± 1.3 

Median 5 
Minimum–maximum 3-7 

Inter-episode interval (months)   
Mean ± SD 8.3 ± 5.7 

Median 8 
Minimum–maximum 2-24 

 
 
 
 
 
 
 



 

 

 
 

Fig. 2. Response to propranolol treatment 
 
 
 
 
 



 

 

4. DISCUSSION 
 
A total of 13 patients were diagnosed with CVS during the study period. Two third of them 
were male (61.2%) which is opposite to other studies that showed female were more 
affected than male [27,28,29]; the discrepancy between our study result and result's in 
literature may be due to the small sample size in our study. Almost all of the patients in our 
study were older than 5 years in age which is consistent with other studies in different 
population [28,29,30]. 

The mean age at onset of symptoms was 86.6 ± 38.9 months (7.2± 3.2 years) which was 
similar to that reported by Khalil and Liao et al, [27, 29], whereas the mean age for diagnosis 
was 112.2 ± 37.7 months (9.3 ± 3.1 years). The mean interval from onset of symptoms to the 
accurate diagnosis was 25.6 ± 17.7 months (2.1 ± 1.4 years), which was comparable with 
that reported by Liao et al. [29] 

46.2% of patient reported to have recognizable prodromal symptoms which was more than 
that reported in patients of other studies (25–38%), [31, 28] and less than reported by Khalil 
(two third of patients). [27] 

Prodromal symptoms that reported were abdominal pain in 7 patients (53.8%), headache 
with abdominal pain reported by 5 patients (38.5%) and excessive salivation reported by one 
patient (7.7%). 

Positive family history of migraine in 8 patients (61.5%) which seemed higher than that 
reported by Ertekin et al. and Ziqing et al. (29.2% and 11.9%) [28, 30]; the discrepancy 
between our study result and result's in literature may be due to the small sample size in our 
study. 

The episodes of CVS were stereotypic among all patients with vomiting episodes for each 
patient last the same duration every time and each episode recurred at same interval each 
time in the same patient. Among our patients, interval between episodes of cyclic vomiting 
was 8.3 ± 5.7 months. The duration of attack ranged from 3 to 7 days (median: 5 days) 
which was similar to that reported by Ertekin et al. [28] 

Patients with CVS had intense nausea and persistent vomiting that requiring hospitalization, 
among our patient mean of admission to the hospital was 8.5 ± 12.3 times. 4 patients 
(30.7%) had infrequent episodes of CVS and they received supportive management only 
and they didn’t receive any prophylactic treatment. Nine patients (69.2%) had too frequent 
CVS episodes, a prophylactic treatment with propranolol have been started for them. Only 
one patient (11.1%) didn’t respond the prophylactic treatment with propranolol and shifted to 
topiramate, 4 patients (44.4%) the episodes stopped and 4 patients (44.4%) the frequency of 
the cycles reduced. Khalil AF reported that the response rate to propranolol was 90.1% and 
similarly Haghighat et al in a large series reported that the response rate to propranolol was 
92% without significant adverse effects [27, 31,32]. 
 
Limitations: This study had some limitations, firstly the smaller number of patients who 
diagnose with CVS based on Rome IV criteria. And information on the outcome of CVS in 
children is limited. Also, The limited research about cyclic vomiting syndrome in children in 
Libya. 

 
 

5. CONCLUSION 



 

 

 
Cyclic Vomiting Syndrome (CVS) is a functional, an under-recognized and misdiagnosed 
episodic illness characterized by stereotypical pattern of vomiting leading to frequent 
hospitalizations, multiple comorbidities, and poor quality of life. The treatment of CVS 
remains challenging. Pediatricians should be aware to this under-recognized illness and 
consider it in the differential diagnosis of recurrent episodic vomiting in children. 
 

CONSENT  
 
All respondents' parents who agreed to participate in the study were required to initialize the 
informed consent form.  
 

ETHICAL APPROVAL  
 
The principle of Medical Research Ethics guidelines from the Faculty of Medicine, University 
of Benghazi, were observed during this study. 
 

ACKNOWLEDGEMENT 
The authors would like to thank the staff of the medical records department at Benghazi 
Medical Center for their assistance in the study.  
 

 
REFERENCES 
 

1. Stanghellini V, Chan FK, Hasler WL, et al. Gastroduodenal disorders. 
Gastroenterology. 2016;150(6):1380–1392. 

2.  Li BU, Misiewicz L. Cyclic vomiting syndrome: a brain-gut disorder. Gastroenterol 
Clin N Am. 2003;32(3):997–1019. 

3.  Li BUK Cyclic vomiting syndrome and abdominal migraine. Int Semin Pediatr 

Gastroenterol. 2000; 9:1–9. 

 
4. Abu-Arafeh I, Russel G. Cyclical vomiting syndrome in children: a population based 

study. J Pediatr Gastroenterol Nutr. 1995; 21:454–8. 
5. Chogle A, Velasco-Benitez CA, Koppen IJ, Moreno JE, Ramírez Hernández CR, 

Saps M. A population-based study on the epidemiology of functional gastrointestinal 
disorders in young children. J Pediatr. 2016; 179:139–43. 

6. Lin YP, Ni YH, Weng WC, Lee WT. Cyclic vomiting syndrome and migraine in 
children. J Formos Med Assoc. 2011;110(6):382–7    

7. Li BU, Murray RD, Heitlinger LA, Robbins JL, Hayes JR. Heterogeneity of diagnoses 
presenting as cyclic vomiting. Pediatrics. 1998;102(3 Pt 1):583–7. 

8. Lagman-Bartolome AM, Lay C. Pediatric migraine variants: a review of 
epidemiology, diagnosis, treatment, and outcome. Curr Neurol Neurosci Rep. 
2015;15(6):34.    

9. Headache Classification Committee of the International Headache Society (IHS). 
The International Classification of Headache Disorders, 3rd edition (beta version). 
Cephalalgia. (2013) 33:629–808. 

10. Benninga MA, Faure C, Hyman PE, St James Roberts I, Schechter NL, Nurko S. 
Childhood functional gastrointestinal disorders: neonate/toddler. Gastroenterology. 
(2016) 130:1519–26. doi: 10.1053/j.gastro.2005.11.065 

11. Hyams JS, Di Lorenzo C, Saps M, Shulman RJ, Staiano A, van Tilburg M. 
Functional disorders: children and adolescents. Gastroenterology. (2016) 150:1456–
68. 



 

 

12. Doi.Brezin F, Wiedemann A, Feillet F. Cyclic vomiting syndrome in children. Arch 
Pediatr. (2017) 24:1129–36. doi: 10.1016/j.arcped.2017.08.010 

13. Rashed H, Abell T L, Familoni B O. et al Autonomic function in cyclic vomiting 
syndrome and classic migraine. Dig Dis Sci 199944(8 Suppl)74S–78S.  

14. Tache Y. Cyclic vomiting syndrome: the corticotropin‐releasing‐factor hypothesis. 
Dig Dis Sci 199944(8 Suppl)79S–86S.  

15. Rinaldo P. Mitochondrial fatty acid oxidation disorders and cyclic vomiting syndrome. 
Dig Dis Sci 199944(8 Suppl)97S–102S.  

16. Boles R G, Williams J C. Mitochondrial disease and cyclic vomiting syndrome. Dig 
Dis Sci 199944(8 Suppl)103S–107S.  

17. Boles R G, Chun N, Senadheera D. et al Cyclic vomiting syndrome and 
mitochondrial DNA mutations. Lancet 1997350(9087)1299–1300.  

18. Gee S. On fitful or recurrent vomiting. St Bartholomew's Hospital Rep. 1882; 18:1–6. 
19. Fleisher DR, Gornowicz B, Adams K, Burch R, Feldman EJ. Cyclic vomiting 

syndrome in 41 adults: the illness, the patients, and problems of management. BMC 
Med. 2005; 3:20. 

20. Levinthal DJ, Bielefeldt K. Adult cyclical vomiting syndrome: a disorder of allostatic 
regulation? Exp Brain Res. 2014;232(8):2541–2547. 

21. Prakash C, Staiano A, Rothbaum RJ, Clouse RE. Similarities in cyclic vomiting 
syndrome across age groups. Am J Gastroenterol 2001; 96(3): 684-688 

22. Pareek N, Fleisher DR, Abell T. Cyclic vomiting syndrome: what a gastroenterologist 
needs to know. Am J Gastroenterol 2007; 102(12): 2832-2840. 

23. Chepyala P, Svoboda RP, Olden KW. Treatment of cyclic vomiting syndrome. Curr 
treat options gastroenterol 2007; 10(4): 273-282.                                                                                                                                                            

24. Zeevenhooven J, Koppen IJ, Benninga MA: The new Rome IV criteria for functional 
gastrointestinal disorders in infants and toddlers. Pediatr Gastroenterol Hepatol Nutr. 
2017, 20:1-13. 10.5223/pghn.2017.20.1.1 

25. Li BUK, Lefevre F, Chelimsky GG, Boles RG, Nelson SP, Lewis DW 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; 47:379–393 

26. Donnet A, Redon S. Cyclic vomiting syndrome in children. Curr Pain Headache Rep 
2018; 22:3 

27. Khalil AF. Cyclic vomiting syndrome in children: a single-center experience. Alex J 
Pediatr 2020; 33:64-73 

28. Ertekin V, Selimoğlu MA, Altnkaynak S. Prevalence of cyclic vomiting syndrome in a 
sample of Turkish school children in an urban area. J Clin Gastroenterol 2006; 
40:896–898 

29. Liao KY, Chang FY, Wu LT, Wu TC. Cyclic vomiting syndrome in Taiwanese 
children. J Formos Med Assoc 2011; 110:14–18  

30. Ye Z, Xue A, Huang Y, Wu Q. Children with cyclic vomiting syndrome: phenotypes, 
disease burden and mitochondrial DNA analysis. BMC Gastroenterol 2018; 18:104                                                                                                                                                                                     

31. Haghighat M, Rafie SM, Dehghani SM, Fallahi GH, Nejabat M. Cyclic vomiting 
syndrome in children: experience with 181 cases from southern Iran. World J 
Gastroenterol. 2007;13(12):1833-1836. 

32. Hilly M, Adams ML, Nelson SC. A study of digit fusion in the mouse embryo. Clin 
Exp Allergy. 2002;32(4):489-98. 

 


