
ment of CVS. The prognosis of CVS is variable. More 
insight into the pathogenesis of this disorder as well as 
role of non-pharmacological therapy is needed.
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Core tip: Cyclical vomiting syndrome (CVS) is a func-
tional childhood disorder which has been increasingly 
reported in recent years. Much of its pathogenesis 
remains unknown. Diagnosis may be delayed if not 
considered by paediatricians. Management of CVS still 
remains a challenge.
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INTRODUCTION
Cyclical vomiting syndrome (CVS) is a functional disor-
der in childhood which is increasingly being recognised. 
It is characterised by discrete episodes of  recurrent pro-
fuse vomiting which are self-limiting and with periods of  
well-being between the attacks. Each episode is often ste-
reotypical for the individual, in terms of  onset, duration 
and symptoms but may vary between different individu-
als. The vomiting can be profuse, with bilious content 
occurring in most cases, and associated with extreme 
nausea and lethargy. Each attack can be debilitating as the 
child often spends days being hospitalised for intravenous 
hydration. Several guidelines have been written in recent 
years to clarify the diagnostic process of  CVS and rule 
out other conditions that may have similar presentation.
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Abstract
Cyclical vomiting syndrome (CVS) is a functional, de-
bilitating disorder of childhood frequently leading to 
hospitalization. Affected children usually experience a 
stereotypical pattern of vomiting though it may vary 
between different individuals. The vomiting is intense 
often bilious, and accompanied by disabling nausea. 
Identifiable precipitating factors for CVS include psy-
chosocial stressors, infections, lack of sleep and occa-
sionally even food triggers. Often, it may be difficult to 
distinguish episodes of CVS from other causes of acute 
abdomen and altered consciousness. Thus, the diagno-
sis of CVS remains largely one of exclusion. Investiga-
tions routinely done during the work-up of a child with 
suspected CVS include both blood and imaging modali-
ties. Plasma lactate, ammonia, amino acid and acylcar-
nitine profiles as well as urine organic acid profile are 
indicated to exclude inborn errors of metabolism. The 
treatment remains challenging and targeted at preven-
tion or shortening of the attacks and can be considered 
as abortive, supportive and prophylactic. Use of non-
pharmacological therapy is also part of the manage-
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EPIDEMIOLOGY/PATHOGENIC 
BACKGROUND
The pathogenesis of  CVS remains unknown but there 
appears to be a link between CVS and migraine, sugges-
tive of  a central aetiology. There are similarities in the 
symptoms for both conditions (e.g., nausea, photophobia, 
and headache) as well as some similarities in triggering 
factors (e.g., stress, lack of  sleep). Interestingly, there is of-
ten co-existing personal or family history of  migraine in 
individuals with CVS[1-3]. One possible explanation is that 
of  maternal inheritance of  CVS and mitochondrial DNA 
mutations causing deficits in cellular energy production[4]. 
Personal history of  motion sickness has also been seen in 
cases of  CVS.

In recent years, there have been increasing reports of  
cases of  CVS worldwide. However, the true prevalence 
and incidence of  CVS is difficult to establish as it often 
remains undiagnosed after the onset of  symptoms. 

Population based studies in school aged children done 
in Western Australia[5] and Scotland[6] showed prevalence 
rates of  2.3% and 1.9%, respectively. Similarly, Ertekin et 
al[7] reports a 1.9% prevalence rate in a cohort of  school 
aged Turkish children. Reported incidence rates range 
from 1.7% to 2.7% of  school aged children[6,8]. In Ireland, 
an incidence of  3.15 per 100000 children per annum was 
reported in 2005[9].

CLINICAL FEATURES
The classic patient with CVS is female (slight female 
predominance with female to male ratio of  1.3:1)[10], who 
presents with vomiting in childhood. Affected children 
usually experience a stereotypical pattern of  vomiting 
classically with a consistent time of  onset, duration and 
symptoms. The vomiting is intense (median 6 times/h at 
peak), often bilious (83% in some series), and accompa-
nied by disabling nausea[11]. 

CVS classically has four phases: inter-episodic, pro-
dromal, vomiting, and recovery. Recognition of  this pha-
sic pattern helps in making the diagnosis and in manage-
ment. The inter-episodic phase is usually symptom free. 
The patient senses the approach of  an episode during 

the prodromal phase, but is still able to take and retain 
oral medications. The vomiting phase is characterized by 
severe nausea, vomiting, retching, and other symptoms. 
The recovery phase begins when nausea remits and ends 
when the patient has recovered appetite, strength, and 
body weight lost during the vomiting phase.

Identifiable precipitating factors for CVS include 
psychosocial stressors, infections, lack of  sleep and oc-
casionally even food triggers. The resulting dehydration 
necessitates intravenous hydration. Often, accompanying 
symptoms such as pallor, listlessness, anorexia, nausea, 
retching, abdominal pain, headache, and photophobia 
may make it difficult to distinguish episodes of  CVS from 
other causes of  acute abdomen and altered consciousness.

CVS has been reported to occur in all age groups. 
The median age at onset of  symptoms ranges from 5.2 to 
6.9 years[11] although children as young as 6 mo have been 
described to have CVS.

DIAGNOSIS AND INVESTIGATIONS
Often times, in areas where the diagnosis of  CVS is not 
well-known, many patients may spend months over re-
peated hospital admissions before a diagnosis is made. 
Patients are often misdiagnosed as food poisoning, gas-
tro-esophageal reflux disease or peptic ulcer disease. 

The diagnosis of  CVS remains largely one of  exclu-
sion. In a child with recurrent vomiting, it is important to 
rule out life-threatening conditions such as gastro-intesti-
nal structural anomalies including malrotation with volvu-
lus, brain tumours and inborn errors of  metabolism. Chil-
dren with epilepsy can occasionally present with recurrent 
vomiting, especially if  it involves the occipital lobe. The 
overall lower frequency of  attacks and the higher peak 
intensity of  vomiting in CVS usually allow its distinction 
from disorders such as bulimia nervosa[12]. While CVS can 
occur in infants and young children, a diagnosis should be 
made after a period of  observation and careful exclusion 
of  other causes of  recurrent vomiting[13].

In 2008, the North American Society for Pediatric 
Gastroenterology, Hepatology and Nutrition appointed 
a task force to develop a consensus report for CVS to 
improve the recognition and treatment of  this disorder. 
Table 1 shows the criteria for the diagnosis of  CVS based 
on clinical symptoms[14]. Investigations that are routinely 
done during the work-up of  a child with suspected CVS 
include both blood and imaging modalities. Figure 1 gives 
a summarized overview of  the investigations that follow 
in the work-up of  CVS.

Blood investigations
Serum electrolytes are often assessed in the acute setting, 
prior to starting intravenous fluid therapy. This often re-
veals a high anion gap metabolic acidosis in keeping with 
on-going ketosis during an acute attack which resolves 
with intravenous hydration. Persistence of  electrolyte ab-
normalities or metabolic acidosis may suggest an underly-
ing metabolic, endocrine or renal disorder. Plasma lactate, 
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Table 1  North American Society for Pediatric Gastro­
enterology, Hepatology and Nutrition criteria for cyclical 
vomiting syndrome

All of the following criteria must be met to fulfil the definition of CVS
At least 5 attacks in any interval, or 
A minimum of 3 attacks during a 6-mo period
Episodic attacks of intense nausea and vomiting lasting 1 h 10 d and 
occurring at least 1 wk apart
Stereotypical pattern and symptoms in the individual patient
Vomiting during attacks occurs at least 4 times/h for at least 1 h
Return to baseline health between episodes
Not attributed to another disorder

CVS: Cyclical vomiting syndrome.



ammonia, amino acid and acylcarnitine profiles as well as 
urine organic acid profile are indicated to exclude inborn 
errors of  metabolism (IEM). Children with mild and/or 
rarer forms of  IEM (such as Succinyl-CoA: 3 Ketoacid 
CoA transferase deficiency) may present later in life and/
or with subtle abnormalities such as hypoglycaemia, per-
sistence of  metabolic acidosis/ketosis or a clinical picture 
of  encephalopathy when they are unwell, similar to the 
presentation of  CVS.

Imaging modalities
Bilious vomiting requires imaging of  the gastrointesti-
nal tract to exclude obstructive causes of  vomiting such 
as gut malrotation. Usual imaging options include an 
abdominal radiograph, contrast/barium study and ultra-
sound abdomen. Oesophago-gastro-duodenoscopy is oc-
casionally done in children with symptoms of  oesophagi-
tis that persist beyond vomiting episodes. 

Brain imaging is often done to rule out tumours of  
the central nervous system, especially if  there is early 

morning emesis and neurological findings on examina-
tion. Although the role of  electro-encephalogram in the 
diagnostic evaluation of  CVS remains uncommon, it has 
been shown that a mild encephalopathic state often exists 
during an attack and resolves when the child is well. This 
mode of  investigation may lend further support to the 
diagnostic evaluation of  a child with CVS.

TREATMENT
The most controversial and challenging aspects of  this 
disorder are the types of  effective treatment, and the 
duration of  medical therapy. No specific therapy has 
been proven to be effective for CVS in controlled trials. 
Medical therapy remains the tool to prevent or shorten 
attacks[15]. Several empiric treatments have been shown to 
be effective in case series[16]. Treatment can be considered 
as abortive, supportive and prophylactic.

At the start of  an attack, care-givers may try sublin-
gual ondansetron or suppository domperidone to sup-
press the attack. Sumatriptan has also been reported to be 
beneficial[17]. Unfortunately in the majority of  children, it 
will not prove possible to abort the episodes of  vomiting 
and many will require a period of  hospitalisation.

Acute management
On admission to the hospital, it is essential to assess the 
severity of  dehydration and commence intravenous fluid 
containing glucose and electrolytes appropriate for the 
degree of  dehydration. Symptom minimisation is neces-
sary not only to make the child feel more at ease but also 
to alleviate parental distress. Intravenous ondansetron is 
an effective anti-emetic agent that has been shown to de-
crease the duration of  an episode by more than 50%[11]. 
Anti-emetic agents used in adults are avoided as they 
have the associated risk of  extra-pyramidal side effects.

The child should ideally be resting in a quiet envi-
ronment with minimal lighting. Sedation and anxiolytic 
agents such as chlorpromazine or lorazepam are impor-
tant as sleep decreases vomiting frequency. Success with 
alpha blockade using dexmedetomidine[18] and cloni-
dine[19,20] has been reported for small numbers of  patients. 
Proton pump inhibitors or H2 receptor antagonists 
should be considered for children who have prolonged or 
frequent episodes of  vomiting.

Prophylactic treatment
Limited evidence-based recommendations exist on the 
use of  prophylactic agents in CVS. While patients invari-
ably do well even without long term prophylaxis[21], pro-
phylaxis should be considered in patients who have more 
than one episode per month, leading to hospitalisations 
and school absences, and/or with poor response to abor-
tive treatments[14]. 

Amitryptiline, a tricyclic antidepressant is the first line 
prophylaxis recommended in children more than 5 years 
of  age[14]. Tricyclics reduce brain-gut and sympathetic 
autonomic dysfunction by decreasing cholinergic neuro-
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History and physical examination

Suspicious for CVS based on diagnostic 
criteria (Table 1)
Identify any atypical features suggestive 
of organic pathology

Investigate to rule out organic disease

Initial laboratory investigations
Investigate to rule out organic disease

(a) Blood count, Electrolytes, Urea and creatinine, 
Blood sugar, Liver function
(b) Metabolic work-up: Ammonia, Lactate ± Blood and 
urine ketones, Plasma amino acid, Plasma acylcarnitine, 
Urine organic acid profiles
(c) Metabolic tests usually done even if history 
unremarkable for underlying IEM as mild IEMs can 
present late or atypically

Radiological/ancillary investigations
Investigate to rule out organic disease

(a) Upper GI Contrast study with small bowel follow-through-to 
rule out gut malrotation
(b) EEG-to rule out underlying seizure
(c) Consider brain imaging if abnormal neurological examination 
or severe altered mental status or evidence of raised intracranial 
pressure (may omit metabolic work-up if raised ICP present)
(d) Consider oesophago-gastro-duodenoscopy/Ultrasound 
abdomen/Serum Amylase and lipase if severe abdominal pain or 
presence of hematemesis

If above investigations does not yield any 
pathology, consider diagnosis of CVS

Figure 1  Flow chart for the diagnostic evaluation of cyclical vomiting 
syndrome. CVS: Cyclical vomiting syndrome; IEM: Inborn errors of metabolism; 
EEG: Electrical-encephalogram; GI: Gastro-intestinal; ICP: Intracranial pressure.
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that may have resulted with recurrent CVS attacks and 
resultant school absenteeism and poor performance. In 
children with severe CVS, psychological support may be 
crucial, not only for the child but also for the distressed 
parents.

It would be interesting if  more insights can be discov-
ered into the pathogenesis of  this disorder. This would 
certainly improve diagnostic and treatment options. At 
present, treatment options in children remain limited and 
treatment outcomes often take days before improvement 
is noted. Further research in the area comparing psycho-
therapy such as CBT and biofeedback training protocol to 
both pharmacotherapy and placebo among children with 
CVS would be a way forward in the management of  CVS. 
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