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Child Health Update

Effectiveness of riboflavin  
in pediatric migraine prevention
Michelle Sherwood MD Ran D. Goldman MD FRCPC

More than 11% of children 5 to 15 years old and 
28% of adolescents 15 to 19 years old suffer from 

migraine, and most of them will seek medical consul-
tation at least once during childhood.1 The prevalence 
of migraine increases with age; it is slightly higher in 
boys before puberty and 1.5 times more frequent in girls 
in adolescence.2 Childhood migraine might result in 
increased school absences, compromised academic per-
formance, and decreased participation in extracurricular 
activities. 

Diagnosis of migraine in childhood is challenging 
and the condition can be classified with or without aura. 
The International Classification of Headache Disorders, 3rd 
edition, is the current criterion standard for diagnosis.3 
Migraine is defined as a recurrent headache disorder 
with at least 5 attacks that last 4 to 72 hours with at 
least 2 of the following features: unilaterality, throbbing 
sensation, moderate to severe intensity, or aggrava-
tion by physical activity.3 Photophobia and phonopho-
bia, as well as nausea with or without vomiting, are also 
among the diagnostic criteria.3

Slight modifications have been made to the cri-
teria for pediatric populations: migraines might be 
bilateral, they can be shorter in duration, and some 
autonomic features such as photophobia and phono-
phobia can be inferred from the child’s behaviour. The 
younger the child, the less characteristic the symp-
toms; however, by adolescence, presentation should 
meet adult-based criteria.3 As in adults, comorbidi-
ties such as mood, anxiety, sleep, and eating disorders 
might occur.4  

Treating migraine
Acetaminophen, ibuprofen, ergot alkaloids, and intrana-
sal triptans are frequently used to treat acute migraine 
attacks.5 To abort the migraine soon after it begins,  
15 mg/kg of acetaminophen or 10 mg/kg of ibuprofen 
have been shown to be equally effective.6 Of the triptans 
(5-hydroxytryptamine agonists), sumatriptan nasal spray 
(5 and 20 mg) has been shown to be most effective for 
relieving adolescent headaches.5 Delayed gastric empty-
ing and nausea can accompany migraines, but there are 
limited studies to support treatment with antiemetics.

Many patients find keeping a headache journal help-
ful to try and establish a pattern and determine provok-
ing factors.5 Long-term management of migraine relies 
on lifestyle changes (eg, adopting sleep hygiene, exer-
cising, avoiding triggers such as caffeine, eating regular 
meals, maintaining hydration, and managing stress), as 
well as early treatment to prevent chronicity.5 

Migraine prevention
With frequent or intense migraines, preventive  
measures might be necessary to improve quality of life 
and avoid overuse of medications such as acetamino-
phen and ibuprofen.7 Topiramate (100 mg/d) has been 
shown to be effective in decreasing the frequency of 
pediatric migraine attacks, but study results with ami-
triptyline, propranolol, and flunarizine have been con-
tradictory or inconclusive.4 Other preventive options 
include cyproheptadine, gabapentin, pregabalin, val-
proate, amitriptyline, nortriptyline, and verapamil, each 
with their own efficacies and side effects.4  
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Complementary therapies
With limited effectiveness of current preventive thera-
pies, the use of complementary and alternative med-
icine has been increasing in headache management.8 
Mitochondrial dysfunction has been postulated to play 
a role in migraine pathophysiology.9 Riboflavin is a pre-
cursor in the mitochondrial electron transport chain 
and a cofactor in the Krebs cycle, and has been used 
in various mitochondrial diseases—hence the hypoth-
esis that increasing riboflavin availability might improve 
brain mitochondrial function and result in migraine  
prevention.10

Riboflavin in adults 
Two randomized controlled trials with high-dose  
riboflavin (400 mg/d) had conflicting results.11,12 When 
riboflavin was compared with placebo in 55 adult patients, 
riboflavin reduced the frequency of migraine attacks 
(P = .005) and the number of headache days (P = .012).11 
When riboflavin was given with magnesium and feverfew to 
120 patients (from 2 different suburban hospitals) who were 
between 18 and 65 years of age and who had had migraine 
for at least 1 year, there was no difference between the 
experimental group and the placebo group in reduction of 
migraines (P = .87) or reduction of migraine days (P = .63).12 
Of interest, 60% of patients dropped out of the study and 
there was a very high placebo response, possibly related 
to the fact that the placebo contained 25 mg of riboflavin.12

Riboflavin in children
Evidence for use of riboflavin in children is very limited. 
One retrospective study reported decreased migraine 
frequency in younger patients and decreased intensity in 
male patients.13 Among 41 Italian children (8 to 18 years 
of age) who received either 200 or 400 mg/d of ribofla-
vin for 3, 4, or 6 months, riboflavin reduced migraine 
frequency (21.7 [SD 13.7] vs 13.2 [SD 11.8]; P<.01), par-
ticularly in children younger than 12 years old, and 
decreased intensity (2 [SD 0.5] vs 1.6 [SD 0.8]; P<.01) 
predominantly in boys (P<.05).13 Most (77%) patients 
reported that while taking riboflavin, their regular 
migraine-relieving medications (primarily nonsteroidal 
anti-inflammatory drugs, acetaminophen, and triptans) 
were more effective. The long duration of treatment and 
the follow-up period were considered the strengths of 
the study, but the retrospective design and small sample 
size limited the generalizability of the results.

Two randomized double-blind placebo-controlled tri-
als reported no difference in reduction of migraines with 
use of riboflavin.14,15 Among 48 Australian children (5 to 
15 years old) who were treated daily for 12 weeks with 
200 mg of riboflavin, there was no significant difference 
in the number of migraine attacks over 4 weeks when 
compared with those receiving placebo.14 Severity of 
migraines (self-rating) was also similar between groups. 

In a 2010 randomized double-blind placebo-controlled 
trial, 42 children from the Netherlands who were 6 to 13 
years old received 50 mg/d of riboflavin for 16 weeks, 
followed by a 4-week break and 16 weeks of placebo or 
vice versa.15 The investigators found no significant dif-
ference in the mean frequency (P = .44), duration (P = .15), 
or severity (P = .18) of migraines between groups.15 
Interestingly, there was a significant reduction in ten-
sion headaches (P<.04) reported by those in the ribofla-
vin group. 

Safety considerations of riboflavin
Riboflavin was well tolerated in all studies and there 
were no reports of serious toxicity.13 Riboflavin absorp-
tion has been shown to reach saturation at 30 to 50 mg 
and the half-life is approximately 1 to 2 hours.16 Dosing 
of 100 to 400 mg/d of riboflavin in the pediatric stud-
ies has been based on previous adult studies and doses 
used in mitochondrial diseases.10,13 This is approxi-
mately 100-fold higher than normal dietary intake.13 In 
both adult and pediatric riboflavin studies, there have 
been only limited reports of diarrhea, orange-coloured 
urine, and vomiting. 

Conclusion
Despite being safe, well tolerated, and inexpensive, 
riboflavin does not show effectiveness in prevent-
ing migraine in children, and is not currently recom-
mended for that indication. There seem to be sex and 
age differences in response to riboflavin,13 possibly 
owing to differences in pharmacokinetics and ribo-
flavin serum levels.17 Research with a larger sample 
size is needed in order to control for placebo response. 
Administering riboflavin with food or in multiple daily 
dosing was previously suggested.17 Pharmacogenetic 
studies are ongoing, and there might be certain haplo-
types of mitochondria that respond to riboflavin more 
readily.18 

If a provider decides that the child should try ribo-
flavin, the recommended dose should be 50 to 
400 mg/d for a minimum of 4 months. If there is no 
improvement, riboflavin should be discontinued and  
pharmacologic prevention should be considered. 
Providers should ensure that children continue to 
receive appropriate migraine treatment, suggest the use 
of a headache journal, and advise patients and families 
about lifestyle changes. 
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