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Short- and Long-Term Outcomes of Children with 
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Objective: To determine the efficacy of prophylactic pharmacotherapy on the short- and long-term outcomes of children 
with cyclic vomiting syndrome (CVS).
Material and Method: Medical records were reviewed in 32 children who were diagnosed with CVS between 2000 and 
2013. Efficacy of prophylactic medications was classified as good vs. no response after treatment for three to six months. 
Long-term outcome was evaluated in patients who had been diagnosed for ≥2 years and classified as 1) excellent: no episode, 
2) good: one to two episodes, and 3) poor: three episodes or more during the past year.
Results: At three to six months after treatment, good response to amitriptyline was significantly higher than propranolol 
(73% vs. 36%, p = 0.04). Of the 24 CVS patients who had been diagnosed ≥2 years, data was available in 19 patients          
(mean age, 11.34.9; and mean duration from diagnosis to follow-up, 6.33.3 years). Excellent outcome was achieved in 
seven, good in seven, and poor in five children. Overall, the favorable long-term outcome (good and excellent) was 74%. 
Most children (86%) who had favorable long-term outcome had good response to the prophylactic medications in the early 
period of treatment. 
Conclusion: Amitriptyline may be more effective than propranolol for prophylaxis of CVS. However, a randomized controlled 
trial is required to confirm this result. Children with CVS have a relatively favorable long-term outcome, particularly those 
who initially responded well to the prophylactic medications.
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 Cyclic vomiting syndrome (CVS) is a  
disorder characterized by recurrent episodes of severe 
vomiting with symptom-free intervals between the 
episodes and stereotypic pattern within individuals(1). 
CVS can involve all age groups including adults(2)       
but commonly presents in childhood and occurs 
approximately 2% of school-aged children(3,4). A 
population-based study in Ireland has shown the 
incidence of 3.1 per 100,000 children per year(5). The 
etiologic mechanisms of CVS remain unknown but 
likely due to mitochondrial dysfunction, hypothalamic-
pituitary-adrenal axis stimulation and autonomic 
dysfunction(6). Many studies have suggested that CVS 
is associated with migraine headache, as many patients 
develop migraine headache during adolescence, and 
family history of migraine headache is common(7-9). 

There are no specific diagnostic investigations for 
CVS; therefore, diagnosis is based on characteristic 
clinical manifestations(6,10,11). Although CVS is a 
functional gastrointestinal disorder(10,11), patients and 
their family usually suffer from repetitive severe 
symptoms, frequent admissions to hospital and         
school absenteeism(5,6). Moreover, delayed diagnosis 
is common, typically two years from the disease onset, 
resulting in treatment delay(6,12,13).
 Key management of CVS includes supportive 
treatment during acute episodes and prophylactic 
therapy(1). The most commonly used prophylactic 
medications are antimigraine agents including 
cyproheptadine, propranolol, and amitriptyline(1,14,15). 
However, only few studies compared the efficacy of 
these medications for CVS in children(13,16,17). The 
efficacy of other drugs including phenobarbital,  
sodium valproate, erythromycin, co-enzyme Q10 and 
L-carnitine has been reported in small studies(18-22). 
Moreover, there have been only few studies on the 
long-term outcome of CVS in children(12,23-25). The 
objectives of the present study were to determine the 
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efficacy of prophylactic pharmacotherapy on the      
short- and long-term outcomes of children with CVS.

Study design
 Retrospective cohort study.

Material and Method
 Patients younger than 18 years who were 
diagnosed with CVS at Ramathibodi Hospital between 
January 2000 and December 2013 were enrolled. 
Medical records were comprehensively reviewed to 
gather demographic data, clinical manifestations, 
associated symptoms, medical conditions, investigations, 
and prophylactic medications including outcome after 
the initiation of treatment. In the short-term evaluation, 
clinical response to prophylactic medications was 
evaluated at three to six months after initiation                       
of treatment and categorized as: 1) good response: 
either remission (no attacks after treatment) or 
markedly improvement, and 2) no response: decreased 
approximately <50% in the frequency of attack. The 
authors evaluated all patients who took medications 
for at least three months including those who received 
alternatives to the first-line medication. Additional 
medications were not evaluated if they were used as 
combination therapy.
 Long-term outcome was evaluated in the 
patients who were diagnosed with CVS for ≥2 years. 
For those who were lost to follow-up, a questionnaire 
was sent to the child’s guardian to verify current  
clinical status, severity and frequency of vomiting,          
age of outgrowing from CVS, an occurrence of 
migraine headache, and current medications. Long-term 
outcome was classified by the frequency of vomiting 
as 1) excellent (resolution): no episode, 2) good: one 
or two episodes, and 3) poor: three episodes or more 
during the past year. Patients who had no attacks in the 
past year but remained on prophylactic medications 
were classified as good. Migraine headache was 
diagnosed based on the third International Classification 
of Headache Disorder(26).
 The study was approved by the Ethic 
Committee of the Faculty of Medicine, Ramathibodi 
Hospital, Mahidol University, and conformed to the 
Declaration of Helsinki 1995 (revised in Seoul 2008). 

Statistical analysis
 Subjects were described using descriptive 
statistics, such as mean (standard deviation, SD), 
median (interquartile range, IQR). For the continuous 
variables, we used student t-tests. The p-value of <0.05 

was considered statistically significant. Stata 13 
(StataCorp, College Station, TX, USA) was used for 
calculation and statistical analyses. 

Results
 Between January 2000 and December 2013, 
40 pediatric patients were diagnosed with CVS, but 
only 32 medical records were available for study. 
Baseline characteristics are shown in Table 1. Blood 
tests for complete blood count, electrolytes, blood 
sugar, ammonia, urinalysis, and upper GI series         
with or without small bowel follow-through were 

Table 1. Demographic and clinical data of the study patients 
(n = 32)

Characteristic Mean (SD) or 
numbers (%)

Male, n (%)   17 (53.1)
Age at onset (years)  3.9 (SD 2.6)
Age at diagnosis (years)  6.1 (SD 3.7) 
Duration between onset to diagnosis (years)  2.2 (SD 2.8) 
Duration of each episode (days)  4.5 (SD 2.3) 
Severity at the time of diagnosis, n (%)
 Interval ≤4 weeks
 Interval >4 to ≤8 weeks
 Interval >8 to ≤12 weeks
 Interval >12 weeks

 
  22 (68.7)
    7 (21.8)
    1 (3.1)
    2 (6.2) 

Associated symptoms during episodes, n (%)
 Abdominal pain
 Lethargy
 Headache
 Hypertension
 Pallor
 Dizziness
 Fever
 Hematemesis

  27 (84.4)
  19 (59.4)
    9 (28.1)
    6 (18.8)
    7 (21.9)
    2 (6.3)
    1 (3.1)
    1 (3.1)
    8 (25.0)

Identified triggering factors, n (%)
 Physical stress
 Psychological stress/excitement
 Illness
 Menstruation

  18 (54.5)
    7 (21.9)
    7 (21.9)
    6 (18.8)
    1 (3.1)

Coexisting conditions, n (%)
 Mental retardation
 Developmental delay
 Asthma
 Allergic rhinitis
 Growth hormone deficiency
 Others (Cornelia de Lange, Noonan
  syndrome, Ehlers-Danlos syndrome)

  10 (31.3)
    2 (6.2)
    3 (9.4)
    3 (9.4)
    3 (9.4)
    1 (3.1)
    3 (9.4)

Family history of migraine, n (%)     9 (28.1)
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performed in all patients. Other investigations 
including upper gastrointestinal endoscopy, abdominal 
ultrasonography, computerized tomography or 
magnetic resonance imaging of the brain, and 
investigations for metabolic diseases were performed 
if clinically indicated. The study flow chart is shown 
in Fig. 1.

Short-term outcome of prophylactic pharmacotherapy
 Prophylactic medications were given in                
29 patients (90%) and the first-line medications           
were propranolol (n = 11), cyproheptadine (n = 4),        
and amitriptyline (n = 14) with the recommended 
dosages(1). We noted 18 out of 29 patients received only 
the first-line treatment, while 11 patients required 
alternatives which four required more than two changes 
in 46 treatment events. The reason for changing the 
medications was poor response in all except one patient 
who experienced an adverse reaction. Ten treatments 
were excluded from the analysis due to treatment 
duration shorter than three months (amitriptyline 5, 
propranolol 1, topiramate 1) and the additional drugs 
for a combination therapy (valproate 1, co-enzyme 
Q10/L-carnitine 2). Response to treatment (Table 2) 
was evaluated in the eligible patients receiving               
the following medications: amitriptyline (n = 15), 
propranolol (n = 14), cyproheptadine (n = 4), and 
sodium valproate (n = 3). Proportion of patients who 
had good response to amitriptyline was significantly 
higher than propranolol (73.3% vs. 35.7%, p = 0.04). 
Good response to valproate was 33.3%.

Long-term outcome
 Of the 24 patients who were diagnosed for  
≥2 years, seven patients continued follow-up in              
our clinic, 12 patients answered the questionnaire,        
five patients did neither answer the questionnaire nor 
were reachable, therefore the data for long-term 
outcome were available in 19 patients. The mean age 
of the patients at the time of study was 11.3 (SD 4.9) 
years and the mean duration from diagnosis to last 
follow-up/contact was 6.3 (SD 3.3) years.

 Seven patients (37%) had excellent outcome, 
while seven patients (37%) had good, and five (26%) 
had poor outcome. The favorable long-term outcome 
(excellent combined with good outcomes) was then 
documented in 74% in this cohort. Three patients with 
good outcome remained on prophylactic medications 
at the time of study. Among seven patients who had 
resolution, median age of resolution was seven years 
(IQR 6-14), median duration of illness was 2.7 years 
(IQR 1.6-11.2), and one patient developed migraine 
headache.
 Among 14 patients who had favorable              
long-term outcome, all except two had good response 
to the first or second-line medications in the early 
period of treatment (Table 3). Clinical characteristics 
of the patients with poor outcome are shown in           
Table 4. Four of the five patients had early onset before 
two years of age. Four patients had poor response              
to prophylactic medications and required various 
alternatives. One patient (case 5) had long-standing 
course and continued to suffer from frequent episodes. 
She had poor compliance with treatment and lost to 
follow-up shortly after diagnosis.

Discussion
 The present study demonstrated the outcome 
of short-term and long-term treatment of children        
with CVS. The clinical manifestations of CVS in the 
present study were not different from the previous 
reports(9,12,13,16). However, the mean age at onset                   
(3.9 years) was younger and the mean duration of         
each episode (4.5 days) was longer than previous 

Table 2. Efficacy of prophylactic medications in the short-
term study

 Medications  Response rate (%)
Amitriptyline (n = 15)         11 (73.3)
Propranolol (n = 14)           5 (35.7)
Cyproheptadine (n = 4)           0
Valproate (n = 3)           1 (33.3)

Fig. 1 Flow chart of the study.
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reports(14). A delay in diagnosis of 2.2 years was 
relatively similar to previous reports(6,12,13).
 No effective abortive or specific treatments 
are currently available for CVS(1). Therefore, the goal 
of treatment is to reduce the frequency and severity             
of vomiting episodes by life-style modifications, 
avoidance of triggering factors and prophylactic 

pharmacotherapy(1). Our study showed that amitriptyline 
was more effective than propranolol (73% vs. 36%). 
Aanpreung et al. reported the efficacy of amitriptyline 
and pizotifen was not statistically different (83% vs. 
50%, p = 0.14)(16). Anderson et al reported the response 
rate of amitriptyline and cyproheptadine was 91%       
and 83%, respectively(17). However, a prospective study 

Table 3. Patients with good and excellent long-term outcomes and their response to pharmacotherapy in the short-term 
evaluation

Case Age at 
onset (Y)

Age at 
Dx (Y)

Current 
age (Y)

1st line Rx 2nd line Rx Duration 
of Rx (M)

Long-term 
outcomeDrug Response at 3-6 M Drug Response at 3-6 M

1 8.3   8.5 17.7 Amt G - - 32 Excellent
2 4.6   6.1 14.9 Amt G - -   5 Excellent
3 2.0 14.6 17.2 Amt G - - 12 Excellent
4 2.8   6.4 16.0 Pro P Amt G 33 Excellent
5 1.1   2.5 10.5 Pro P Amt P    6a Excellent
6 4.1   4.3   7.6 Pro G - - 15 Excellent
7 2.1   3.1 13.2 Pro G - - 11 Excellent
8b 8.0   8.3 14.5 Amt G Estrogen G 9/24b,c Good
9 6.5   7.2 15.7 Amt G - - 23 Good
10 6.0   8.6 12.7 Amt G - -  43c Good
11 8.0 11.9 16.0 Amt NA - - NA Good
12 5.0   6.7   8.7 Pro G - -   3 Good
13 0.5   1.5 10.5 Pro G - -   3 Good
14 5.2   5.8 12.6 Pro P Val G  60c Good

Y = years; M = months; Dx = diagnosis; Rx = treatment; Amt = amitriptyline; Pro = propranolol; Val = valproate; G = good; 
P = poor; NA = not available (due to less than 3 months of treatment)
a Continue treatment in another hospital with unknown duration of treatment.
b Patient had remission for 3 years after amtriptyline treatment and subsequently developed recurrent symptoms, triggered 
by menstruation, which responded well to low-dose estrogen therapy. The duration of treatment was 9 months for amitriptyline 
and 24 months for estrogen.
c Patients remained on treatment at the time of study.

Table 4. Clinical characteristic of the patients with poor long-term outcome

Case Sex Age at 
onset (Y)

Age at 
diagnosis (Y)

Current 
age (Y)

Co-existing condition(s) Previously used 
medications

Recent medications

1 M 4.5 5.5   9.8 Cornelia de Lange, ADD, 
developmental delay

Amt, Val No

2 M 0.5 0.7   2.8 No Cypro, Pro Pro, Val, L-carnitine,
Co-enzyme Q10

3 M 0.6 2.3   4.4 Developmental delay Cypro, Amt, Val Topiramate
4 F 1.0 1.4   3.4 No Cypro, Pro Pro, L-carnitine,

Co-enzyme Q10
5 F 1.5 2.1 13.3 No Pro No

M = male; F = female; ADD = attention deficit disorder; Y = years; Amt = amitriptyline; Pro = propranolol; Val = valproate; 
Cypro = cyproheptadine
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in Iranian children(13) showed that the efficacy of 
propranolol was significantly higher than amitriptyline 
(92% vs. 56%). A recent systematic review of 
prophylactic therapy in CVS children has concluded 
the response rate of amitriptyline (n = 244) and 
propranolol (n = 91) was 67% and 86%, respectively(14). 
Nevertheless, almost 90% of data on propronalol 
derived from Haghighat et al report(13) and most studies 
were retrospective with small numbers of patients. 
Moreover, differences in inclusion criteria and 
qualitative measured outcomes in these studies 
preclude a comparison of efficacy. In addition, an 
impact of non-medical treatment could also contribute 
to the results. Due to the limitation of this retrospective 
study, prospective randomized controlled trials are 
crucial to compare the efficacy of prophylactic 
medications.
 In contrast with previous report(17), the       
present study showed that all patients receiving 
cyproheptadine had no response but the numbers of 
the patients were small. These patients continued to 
have frequent episodes despites of various prophylactic 
medications and were classified in the poor outcome 
group in the long-term study (case 2, 3, and 4 in         
Table 4).
 There have been only few reports of             
long-term outcome and most were small studies.      
About 69% of 26 children reported by Dignan et al(24) 
and 50% of 18 children reported by Liao et al 
eventually resolved from CVS(12). The present study 
demonstrated the favorable (good to excellent)         
long-term outcome of CVS children of 74%. Among 
seven patients who had CVS resolution, duration of 
illness and age of resolution were 2.7 and seven years, 
respectively. Recent study by Lee et al(25), of the 28 
CVS patients including childhood-onset and adult-
onset diseases, 38% had improvement and 23% had 
resolution by 7.8 years, regardless of prophylactic 
treatment. Fitzpatrick et al reported that 61% of             
41 children with CVS had a resolution of symptoms 
after diagnosis for four years but the rest continued to 
experience episodes of vomiting(23). The authors 
concluded that the prognostic factors could not be 
identified since there were no differences in age at 
onset, age at diagnosis, duration of follow-up, severity 
at presentation and medication use between the two 
groups. The present study demonstrated that most 
patients (12/14, 86%) who had favorable long-term 
outcome had good response to the first or second-line 
medications in the early period of treatment. In 
contrast, four of the five patients who had poor          

long-term outcome had poor response to prophylactic 
medications and required various alternatives. It         
was noted that four of these patients (Table 4) had        
early onset before two years of age. The association 
between the early age of onset and poor long-term 
outcome remains inconclusive due to small sample 
size. Our findings suggest that poor response to initial 
treatment might predict a poor long-term outcome; 
however, further studies with larger sample size and 
longer duration of follow-up are required to confirm 
our speculation.
 In conclusion, amitriptyline may be more 
effective than propranolol for prophylaxis of CVS. 
However, a randomized controlled trial is needed to 
confirm this result. Children with CVS have a long-
standing course, however, they achieve relatively 
favorable outcome. Poor response to an initial 
prophylactic medication may lead to a less favorable 
long-term outcome. 

What is already known on this topic?
 Cyclic vomiting syndrome (CVS) is mainly 
a childhood disorder characterized by severe recurrent 
vomiting with symptom-free periods. Amitriptyline, 
propranolol, and cyproheptadine are useful for 
prophylaxis of CVS but comparative studies are rarely 
reported. Previous studies have suggested that CVS 
eventually resolves in 50 to 70% of patients.

What this study adds?
 Amitriptyline appears to be more effective 
than propranolol for prophylaxis of CVS in children. 
Long-term study reveals overall favorable outcome         
of 74%. Poor response to the initial prophylactic 
medications may lead to a less favorable long-term 
outcome. 
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ผลการรักษาระยะสั้นและระยะยาวของภาวะ cyclic vomiting syndrome ในเด็ก

สุพร ตรีพงษกรุณา, เชาวพงศ จรัสวราพรรณ, พรเทพ ตั่นเผาพงษ, ฉัตตมณี เลิศอุดมผลวณิช

วัตถุประสงค: เพื่อศึกษาผลการใชยาปองกันในเด็กท่ีเปน cyclic vomiting syndrome (CVS) ในระยะส้ันและระยะยาว
วสัดแุละวิธกีาร: ทบทวนเวชระเบยีนของผูปวยเดก็ท่ีไดรบัการวนิจิฉัยวาเปน CVS ระหวาง พ.ศ. 2543 ถงึ พ.ศ. 2556 ประสทิธภิาพ
ของการใชยาระยะสั้นประเมินหลังการรักษา 3-6 เดือน โดยแบงเปน 2 กลุม คือ ตอบสนองดีและไมตอบสนอง สวนผลระยะยาว
ศึกษาในเด็กที่ไดรับการวินิจฉัยมานานกวาหรือเทากับ 2 ป โดยแบงเปน 3 กลุม คือ 1) ดีมาก (ไมมีอาการ), 2) ดี (มีอาการเพียง 
1-2 รอบ), 3) ไมดี (อาการมากกวาหรือเทากับ 3 รอบ) ในปที่ผานมา ผูปวยท่ีไมไดมาติดตามการรักษาไดมีการสงแบบสอบถาม
เพ่ือถามอาการในปจจุบัน
ผลการรักษา: ผลการศึกษาในระยะส้ันผูปวยมีการตอบสนองดีตอยา amitriptyline สูงกวา propranolol อยางมีนัยสําคัญ         
(รอยละ 73 เทียบกับรอยละ 36, p = 0.04) มีผูปวย 24 ราย ที่ไดรับการวินิจฉัยนานกวาหรือเทากับ 2 ป และมีขอมูลครบถวน
ใน 19 ราย โดยเด็กกลุมนี้มีอายุเฉลี่ย 11.3±4.9 ป และระยะเวลาเฉล่ียจากวินิจฉัยถึงชวงศึกษา คือ 6.3±3.3 ป ผลดีมากพบใน
เด็ก 7 ราย ผลดีพบ 7 ราย และผลไมดีพบ 5 ราย รวมแลวผลนาพอใจคือระดับดีถึงดีมากคือ รอยละ 74 สวนใหญของเด็กท่ีมีผล
นาพอใจในระยะยาว (รอยละ 86) มีตอบสนองดีตอยาในชวงการศึกษาระยะส้ัน
สรุป: การศึกษานี้พบวายา amitriptyline นาจะมีประสิทธิภาพดีกวา propranolol ในการปองกัน CVS อยางไรก็ตามควรมีการ
ศึกษาแบบสุมและมีกลุมควบคุมเพื่อยืนยันผลดังกลาว ในระยะยาวเด็กเหลานี้สวนใหญมีผลการรักษาที่นาพอใจโดยเฉพาะกลุมที่
ตอบสนองดีตอยาปองกันในระยะแรก


