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A 15-year-old girl presents to your clinic with 
poorly controlled chronic migraines that pre-
vent her from attending school three to four 
days per month. As part of her treatment regi-
men, you are considering migraine prevention 
strategies. Should you prescribe amitriptyline 
or topiramate?

M igraine headaches are the most 
common reason for headache pre-
sentation in pediatric neurology 

outpatient clinics, affecting 5% to 10% of the 
pediatric population worldwide.2 Current 
recommendations regarding prophylactic 
migraine therapy in childhood are based 
on consensus opinions.3,4 While the FDA 
has not approved any medications for mi-
graine prevention in children younger than 
12, surveys of pediatric headache specialists 
suggest that amitriptyline and topiramate 
are among the most commonly prescribed 
medications for childhood migraine pro-
phylaxis.3,4

There is low-quality evidence from indi-
vidual RCTs about the effectiveness of topi-
ramate. A meta-analysis by El-Chammas 
and colleagues included three RCTs com-
paring topiramate to placebo for the preven-
tion of episodic migraines (migraine head-
aches that occur < 15 x/mo) in a combined 
total of 283 children younger than 18.5 Topi-
ramate demonstrated a nonclinically sig-
nificant, but statistically significant, reduc-
tion of less than one headache per month 
(–0.71). This is based on moderate-quality 
evidence due to a high placebo response 
rate and study durations of only 12 weeks.5 
The FDA has approved topiramate for mi-
graine prevention in children ages 12 to 17.6

Adult guidelines. The findings described 
above are consistent with the most recent 
adult guidelines from the American Acad-
emy of Neurology and the American Head-
ache Society.7 In a joint publication from 
2012, these societies recommended both 
topiramate and amitriptyline for the pre-
vention of migraines in adults based on 
high-quality (Level A) and medium-quality 
(Level B) evidence, respectively.7
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Treating Migraines:  
It’s Different for Kids
Certain medications used for migraine prevention in adults do not perform 
the same way in children and adolescents—and can actually cause harm.

Matthew Hawks, MD, Anne Mounsey, MD

PRACTICE CHANGER
Do not prescribe amitriptyline or topiramate 
as preventive therapy for migraine in 
children; both drugs are no better than 
placebo for this population and are associ-
ated with increased rates of adverse events.

STRENGTH  
OF RECOMMENDATION
A: Based on a single double-blind random-
ized control trial (RCT) and supported by a 
meta-analysis of four RCTs.1,2
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STUDY SUMMARY
No better than placebo in children
A multicenter, double-blind RCT by Powers 
and colleagues compared the effectiveness 
of amitriptyline, topiramate, and placebo in 
the prevention of pediatric migraines.1 Tar-
get dosing for amitriptyline and topiramate 
was set at 1 mg/kg/d and 2 mg/kg/d, respec-
tively. Titration toward these doses occurred 
over an eight-week period, based on report-
ed adverse effects. Patients then continued 
their maximum tolerated dose for an addi-
tional 16 weeks.

Patients were predominantly white (70%), 
female (68%), and 8 to 17 years of age. They 
had at least four headache days over a pro-
spective 28-day pretreatment period and a 
Pediatric Migraine Disability Assessment 
Scale (PedMIDAS) score of 11 to 139 (scores 
of 11-50 indicate mild-to-moderate disabil-
ity; of > 50, severe disability).1,8 The primary 
endpoint consisted of at least a 50% relative 
reduction (RR) in the number of headache 
days in the final 28 days of the trial, com-
pared to the 28-day pretherapy (baseline) 
period.1

The authors of the study included 328 pa-
tients in the primary efficacy analysis and ran-
domly assigned them in a 2:2:1 ratio to receive 
either amitriptyline (132 patients), topiramate 
(130 patients), or placebo (66 patients). After 
24 weeks of therapy, there was no significant 
difference between the amitriptyline, topi-
ramate, and placebo groups in the primary 
endpoint (52% amitriptyline, 55% topiramate, 
61% placebo; adjusted odds ratio [OR], 0.71 
between amitriptyline and placebo; OR, 0.81 
between topiramate and placebo; OR, 0.88 
between amitriptyline and topiramate).

There was also no difference in the sec-
ondary outcomes of absolute reduction in 
headache days and headache-related dis-
ability as determined by PedMIDAS. The 
study was stopped early for futility. Com-
pared with placebo, amitriptyline signifi-
cantly increased fatigue (number needed 
to harm [NNH], 8) and dry mouth (NNH, 
9) and was associated with three serious 
adverse events of altered mood. Compared 
with placebo, topiramate significantly in-
creased paresthesia (NNH, 4) and weight 

loss (NNH, 13) and was associated with one 
serious adverse event—a suicide attempt.1

WHAT’S NEW?
Higher-level evidence, lack of efficacy
This RCT provides new, higher-level evi-
dence that demonstrates the lack of efficacy 
of amitriptyline and topiramate in the pre-
vention of pediatric migraines. It also high-
lights the risk for increased adverse events 
with topiramate and amitriptyline.

Two of the three topiramate trials used in 
the older meta-analysis by El-Chammas and 
colleagues and this new RCT were included 
in an updated meta-analysis by Le and col-
leagues (total participants, 465) published 
in 2017.1,2,5 This newer meta-analysis found 
no statistical benefit associated with the use 
of topiramate over placebo. It demonstrated 
a nonsignificant decrease in the number of 
patients with at least a 50% relative reduc-
tion in headache frequency (risk ratio, 1.26) 
and in the overall number of headache days 
(mean difference, –0.77) in patients young-
er than 18.2 Both meta-analyses, however, 
showed an increase in the rate of adverse 
events in patients using topiramate versus 
placebo.2,5

CAVEATS
Is there a gender predominance?
El-Chammas and colleagues describe male 
pediatric patients as being the predominant 
pediatric gender with migraines.5 However, 
they do not quote an incidence rate or cite 
the reference for this statement. No other 
reference to gender predominance was 
noted in the literature. The current study, in 
addition to the total population of the me-
ta-analysis by Le and colleagues, included 
women as the predominant patient popu-
lation.1,2 Hopefully, future studies will help 
to delineate whether there is a gender pre-
dominance and, if so, whether the current 
treatment data apply to both genders.

CHALLENGES   
TO IMPLEMENTATION
None to speak of
There are no barriers to implementing this 
recommendation immediately.                CR
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