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MIGRAINE HEADACHE IS A

neurologic disorder asso-
ciated with significant dis-
ability and impaired qual-

ity of life,1,2 adversely affecting daily
activity and work-related productivity
for many persons.3,4 Approximately 11%
of the US population experiences mi-
graine,4 and a similar prevalence is evi-
dent in other industrialized coun-
tries.5-8 Many migraineurs patients do not
consult a physician for treatment, and
even among patients who are treated,
less than one third report consistently
effective results with their current phar-
macologic regimens, most of which in-
clude over-the-counter analgesics.5 Fur-
thermore, most migraine patients require
bed rest in addition to medication, in-
dicating that migraine continues to sig-
nificantly affect their lives.5

The goals of managing migraine are
to reduce migraine frequency, severity,
and disability; reduce reliance on poorly
tolerated, ineffective, or unwanted acute
pharmacotherapies; improve quality of
life; reduce headache-related distress and
psychologic symptoms; educate pa-
tients and enable them to manage their
disease; and avoid dose escalation of
acute medications.9 Recent studies sug-

gest that habitual overuse of acute medi-
cations, including triptans, ergots, and
other analgesics, can lead to the devel-
opment of chronic daily headaches.10

Preventive medications can serve an im-
portant role in the treatment of mi-
graine by reducing migraine frequency
and by ameliorating dose escalation and
the potential for overuse of acute phar-
macotherapies.

Topiramate is a broad-spectrum an-
tiepileptic drug indicated as adjunc-
tive therapy and monotherapy for adults
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Context Small open-label and controlled trials suggest that the antiepileptic drug topi-
ramate is effective for migraine prevention.

Objective To assess the efficacy and safety of topiramate for migraine prevention
in a large controlled trial.

Design, Setting, and Patients A 26-week, randomized, double-blind, placebo-
controlled study was conducted during outpatient treatment at 52 North American
clinical centers. Patients were aged 12 to 65 years and had a 6-month history of mi-
graine (International Headache Society criteria) and 3 to 12 migraines a month but no
more than 15 headache days a month during a 28-day prospective baseline phase.

Interventions After a washout period, patients meeting entry criteria were random-
ized to topiramate (50, 100, or 200 mg/d) or placebo. Topiramate was titrated by 25
mg/wk for 8 weeks to the assigned or maximum tolerated dose, whichever was less.
Patients continued receiving that dose for 18 weeks.

Main Outcome Measures The primary efficacy measure was change from base-
line in mean monthly migraine frequency. Secondary efficacy measures included re-
sponder rate (proportion of patients with �50% reduction in monthly migraine fre-
quency), reductions in mean number of monthly migraine days, severity, duration, and
days a month requiring rescue medication, and adverse events. The month of onset
of preventive treatment action was assessed.

Results Of 483 patients randomized, 468 provided at least 1 postbaseline efficacy as-
sessment and comprised the intent-to-treat population. Mean monthly migraine fre-
quency decreased significantly for patients receiving topiramate at 100 mg/d (−2.1, P=.008)
and topiramate at 200 mg/d (−2.4, P�.001) vs placebo (−1.1). Statistically significant
reductions (P�.05) occurred within the first month with topiramate at 100 and 200 mg/d.
The responder rate was significantly greater with topiramate at 50 mg/d (39%, P=.01),
100 mg/d (49%, P�.001), and 200 mg/d (47%, P�.001) vs placebo (23%). Reduc-
tions in migraine days were significant for the 100-mg/d (P=.003) and 200-mg/d (P�.001)
topiramate groups. Rescue medication use was reduced in the 100-mg/d (P=.01) and
200-mg/d (P=.005) topiramate groups. Adverse events resulting in discontinuation in
the topiramate groups included paresthesia, fatigue, and nausea.

Conclusion Topiramate showed significant efficacy in migraine prevention within
the first month of treatment, an effect maintained for the duration of the double-
blind phase.
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and pediatric patients and has shown
efficacy in the treatment of several other
neurologic and psychiatric diseases,
including binge eating disorder,11

bulimia,12 and essential tremor.13,14

Open-label15-17 and small controlled18

studies with adult patients suggest that
topiramate may be efficacious for mi-
graine prevention. Topiramate has
multiple mechanisms of action that
could contribute to migraine preven-
tion, including state-dependent inhi-
bition of voltage-gated sodium chan-
nels, inhibition of high-voltage–
activated calcium channels, inhibition
of glutamate-mediated neurotrans-
mission at �-amino-3-hydroxy-5-
methylisoxazole-4-propionic acid and
kainate receptor subtypes, and enhance-
ment of �-aminobutyric-acidA-receptor–
mediated chloride flux.19 It is unclear
which of these mechanisms (or which
combination) is most important in the
prevention of migraine, but basic re-
search into the pathophysiology and
genetics of migraine suggests that the
disorder can develop through the dys-
function of multiple systems. Recent re-
search suggests that topiramate may
modulate trigeminovascular signal-
ing, which could affect migraine patho-
genesis.20

METHODS
Inclusion Criteria

Patients were required to have an es-
tablished history of migraine with or
without aura, as assessed by Interna-
tional Headache Society (IHS) crite-
ria, for at least 6 months before screen-
ing. Patients had to be aged 12 to 65
years and to have between 3 and 12 mi-
graines but no more than 15 headache
days (migraine or nonmigraine) per 28
days during the prospective baseline
phase. A headache day was defined as
a calendar day during which the pa-
tient experienced headache for at least
30 minutes. Women were required to
be postmenopausal, surgically inca-
pable of bearing children, or practic-
ing a medically acceptable method of
birth control for at least 1 month be-
fore study entry.

Exclusion Criteria
Patients were excluded from the study
if they experienced headaches other
than migraine, episodic tension, or si-
nus headaches. Although episodic ten-
sion and sinus headaches were not ex-
pected to respond to treatment, the data
were tabulated to confirm that these al-
lowable headaches were accurately cap-
tured. Patients were also excluded if
their headaches failed to respond to
more than 2 adequate previous regi-
mens of migraine-preventive medica-
tions, if their onset of migraine oc-
curred after age 50 years, or if they
overused analgesics or specific agents
for the acute treatment of migraine epi-
sodes. Examples of analgesic overuse
included the following: more than 8
treatment episodes (episode defined as
any calendar day of usage) of ergot-
containing medications a month; more
than 8 treatment episodes of triptans a
month; or more than 6 treatment epi-
sodes of potent opioids a month. The
final decision about analgesic use con-
stituting overuse rested with the study
investigators.

Patients also were excluded if they
required continued use of the follow-
ing medications for any medical rea-
son during the study: �-blockers,
tricyclic antidepressants, antiepilep-
tics, calcium channel blockers, mono-
amine oxidase inhibitors, non-
steroidal anti-inflammatory drugs
(NSAIDs) daily, magnesium supple-
ments at high doses (eg, 600 mg/d),
riboflavin at high doses (eg, 100
mg/d), corticosteroids, local anesthet-
ics, botulinum toxin, or herbal prepa-
rations such as feverfew or St John’s
wort. Nonpharmacologic prophylactic
approaches started at least 1 month
before the prospective baseline phase
could be continued throughout the
study. Patients with a history of neph-
rolithiasis were excluded, as were
patients who had participated in a
topiramate study or had taken topira-
mate for more than 2 weeks. Patients
who had received an experimental
drug or used an experimental device
within 30 days of screening also were
excluded.

Randomization and Blinding
Eligible patients were assigned to 1 of
4 treatment groups according to a com-
puter-generated randomization sched-
ule. Study medication was packaged
and labeled according to a medication
code schedule generated before the trial.
Each bottle had a 2-part tear-off label;
study medication identification was
concealed and could be revealed only
in case of emergency. An interactive
voice response system was used to as-
sign randomization numbers to pa-
tients, and treatment assignments were
not revealed to study patients, investi-
gators, clinical staff, or study moni-
tors until all patients had completed
therapy and the database had been fi-
nalized.

The trial was conducted with full ap-
proval by the institutional review boards
at the respective sites. Each patient
signed an informed consent form,
which conformed to the current revi-
sion of the Declaration of Helsinki.

Study Design
After evaluation for inclusion and ex-
clusion criteria, eligible patients en-
tered a washout period of up to 14 days,
during which any migraine-preventive
medications were tapered. This period
was followed by a prospective baseline
phase of 28 days, during which head-
ache and medication record informa-
tion completed by patients was re-
viewed. During the baseline phase,
patients were permitted to take rescue
medication. Patients who completed the
prospective baseline phase and met all
entry criteria were randomized to 1 of
4 treatment groups: placebo or topira-
mate at 50 mg/d, 100 mg/d, or 200 mg/d.

Randomization was balanced by us-
ing permutated blocks of 4 and strati-
fied by center. Patients and clinicians
were blinded to study medication. Pa-
tients randomized to topiramate started
at a dose of 25 mg/d; the daily dose was
increased by 25 mg weekly (for a total
of 8 weeks) until patients reached either
their assigned dose or maximum tol-
erated dose, whichever was less. Pa-
tients then continued receiving that
amount for 18 weeks in 2 divided doses
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(morning and evening). Patients who
completed the 18-week maintenance
period or who exited the double-blind
phase for lack of efficacy were eligible
to enter an open-label extension after
a blinded transition period of 7 weeks.
In the event of tolerability problems, pa-
tients were given the opportunity to re-
duce study medication by a maximum
of 2 dose levels during the entire 26-
week treatment phase.

The frequency, severity, and symp-
toms of all headaches or auras were re-
corded by each patient in a diary, which
was then transcribed into the patient’s
case record form at each clinical visit.
The transcription of each patient’s di-
ary into the case record form was per-
formed on days 1, 29, 57, 85, 113, 141,
and 183 of the study. Across all treat-
ment groups, headaches were classi-
fied by using the patient’s own judg-
ment. Patients were permitted to take
rescue medication for headaches dur-
ing the study, including during the
baseline phase. Each patient recorded
the type and amount of rescue medi-
cation used. Allowable medications in-
cluded aspirin, acetaminophen,
NSAIDs, ergot derivatives, triptans, and
opioids.

Hematologic (red blood cell count,
white blood cell count, platelet count,
and hemoglobin and hematocrit levels),
serum chemistry (including glucose, so-
dium, potassium, serum urea nitro-
gen, and total protein levels), and liver
function tests (alkaline phosphatase, as-
partate aminotransferase, alanine ami-
notransferase, and bilirubin levels) were
performed for all patients at specific in-
tervals throughout the study, and physi-
cal examinations were performed at the
beginning and end of the study. Hema-
tologic and serum chemistry tests were
performed at the first, third, and final
visits of the double-blind phase. Liver
function tests were performed each
clinic visit. A urinalysis was per-
formed at baseline only. Vital signs and
weight were recorded at each clinic visit.
Adverse events during the study were
recorded and followed up until re-
solved or until a clinically stable end
point was achieved.

Outcomes
The primary efficacy measure was a com-
parison of the reduction in mean 28-
day monthly migraine frequency from
the baseline phase through the entire
double-blind phase between the groups
treated with topiramate and placebo. Pa-
tients recorded the times and dates on
which migraine symptoms started and
stopped. Migraine frequency was as-
sessed by the number of migraine peri-
ods. A migraine period was defined as
any occurrence of migraine headache
that started, ended, or recurred within
24 hours. Pain persisting more than 24
hours after its initial onset was consid-
ered to be a new, distinct migraine pe-
riod. Aura was not counted as a mi-
graine headache unless acute treatment
was used during aura symptoms.

Secondary efficacy measures in-
cluded proportion of patients respond-
ing to treatment (as measured by a 50%
or more reduction in monthly mi-
graine frequency); the mean change in
monthly migraine days, severity, and
duration; and the change in number of
days requiring rescue medication per
month. A migraine day was defined as
any calendar day during which a pa-
tient had a migraine headache lasting
at least 30 minutes.

The month of onset of action for each
topiramate dose was assessed. Analy-
ses were performed to identify the first
cumulative monthly period (ie, month
1, months 1 and 2, up to months 1
through 6) during which there was a
statistically significant reduction in the
monthly migraine frequency for that
topiramate group compared with pla-
cebo. In addition, this difference was
required to be maintained for all sub-
sequent cumulative periods. This
month would then be identified as the
onset of action.

Safety was assessed by reports of ad-
verse events, physical and neurologic
examinations, and clinical laboratory
tests.

Statistical Analyses
According to pilot placebo-controlled
studies, a sample size of 120 patients per
treatment group was calculated to give

a 95% power to detect a difference of
1.19 in change from baseline in mean
monthly migraine frequency between
dose group and placebo at the 5%
2-sided significance level, assuming 2.50
as the common SD. Efficacy analyses
were conducted on the intent-to-treat
population, which was defined as ran-
domized patients who had at least 1 post-
baseline efficacy assessment. For pa-
tients discontinuing early, the mean
monthly migraine frequency during the
entire double-blind treatment phase and
the cumulative monthly periods were
computed according to the migraine pe-
riods observed before discontinuation.

The primary efficacy measure was as-
sessed with a linear model, with treat-
ment and analysis center as factors and
the baseline value as a covariate. As is
done in the Tukey-Ciminera-Heyse trend
test,21 treatment groups were compared
by using equally spaced contrasts of treat-
ment effects within the linear model. To
control the type I error, linear contrasts
were implemented with a step-down pro-
cedure. The hypothesis of a trend in dose
response among all doses and placebo
was tested by the corresponding equally
spaced contrast at the first step at the .05
level. If the first step was statistically sig-
nificant, then the 200-mg/d group would
be declared different from placebo and
the procedure would proceed to the sec-
ond step, in which the hypotheses of a
trend among placebo, the mid dose, and
the low dose would be similarly tested.
Finally, the low dose would be com-
pared with placebo only if the second
step test was statistically significant.

For all secondary variables and mi-
graine frequencies during cumulative
monthly periods, comparisons of each
topiramate group with placebo were
analyzed with pairwise comparisons,
and nominal P values are given. The
proportions of patients responding to
treatment were analyzed with the Coch-
ran-Mantel-Haenszel test stratified by
analysis center. All other secondary
variables, as well as the analyses for on-
set of action, were based on linear mod-
els corresponding to the model used for
the primary efficacy measure. Esti-
mates of various treatment effects and
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their graphical depictions are based on
the treatments’ least squares means,
which are the means adjusted for the
variables in the statistical model. Analy-
ses were done with SAS (version 6.12;
SAS Institute Inc, Cary, NC) at a sig-
nificance level of .05.

RESULTS
FIGURE 1 depicts patient disposition dur-
ing the study. Of 693 patients enrolled,
210 did not meet screening criteria, al-
though specific reasons for exclusion
were not tabulated. Four hundred eighty-
three patients were randomized to 4
treatment groups; 468 were in the intent-
to-treat population. Fifteen patients (3%)
were randomized but did not provide
postbaseline efficacy data and were not
included in the intent-to-treat popula-
tion. Fifty-seven of 120 randomized pa-
tients (48%) in the placebo group, 61 of
120 (51%) in the topiramate at 50 mg/d
group, 59 of 122 (48%) in the topira-
mate at 100 mg/d group, and 51 of 121

(42%) in the topiramate at 200 mg/d
group withdrew during the study.

Placebo patients withdrew most of-
ten because of lack of efficacy, and topi-
ramate patients withdrew most often be-
cause of adverse events. Twenty-one of
114 placebo-treated patients (18%) with-
drew because of lack of efficacy com-
pared with 15 of 117 (13%) in the topi-
ramate at 50 mg/d group, 11 of 120 (9%)
in the topiramate at 100 mg/d group, and
12 of 117 (10%) in the topiramate at 200
mg/d group. Fourteen of 114 (12%) pa-
tients in the placebo group withdrew be-
cause of adverse events compared with
20 of 117 (17%) in the topiramate at 50
mg/d group, 32 of 120 (27%) in the topi-
ramate at 100 mg/d group, and 25 of 117
(21%) in the topiramate at 200 mg/d
group. No patients were required to be
unblinded during the study. Two hun-
dred fifty-five patients completed the
study. For patients discontinuing early,
the mean monthly migraine frequency
during the double-blind treatment phase

was computed according to the mi-
graine periods observed before discon-
tinuation because no data were avail-
able beyond discontinuation.

The mean (SD) monthly migraine fre-
quency for all patients at baseline was 5.5
(2.33; range, 1.0-14.5), and the mean
monthly number of migraine days was
6.5 (2.83; range, 1.0-18.0) (TABLE 1).

Eighty-seven percent (406/468) of
patients were women. At baseline, pa-
tients had a mean (SD) weight of 76.5
(19.55) kg and a mean body mass in-
dex of 27.8 (6.51). Baseline clinical and
demographic characteristics were bal-
anced between treatment groups. Dur-
ing the 3 months before the prospec-
tive baseline phase, 15%, 18%, and 19%
of patients in the topiramate treat-
ment groups at 50 mg, 100 mg, and 200
mg, respectively, and 24% of patients
in the placebo group were receiving pre-
ventive medications. However, the dif-
ferences were not statistically signifi-
cant. The most common preventive

Figure 1. Patient Flow Through the Trial

693 Screened

210 Did Not Meet Screening Criteria

63 Completed Trial 59 Completed Trial 63 Completed Trial 70 Completed Trial

114 Included in Primary Analysis
6 Excluded (No Postbaseline

Efficacy Data)

116 Included in Primary Analysis
3 Excluded (No Postbaseline

Efficacy Data)
1 No Baseline Headache Data

120 Included in Primary Analysis
2 Excluded (No Postbaseline

Efficacy Data)

117 Included in Primary Analysis
4 Excluded (No Postbaseline

Efficacy Data)

121 Assigned to Receive
Topiramate 200 mg/d

122 Assigned to Receive
Topiramate 100 mg/d

120 Assigned to Receive
Topiramate 50 mg/d

120 Assigned to Receive Placebo

6 Did Not Provide
Postbaseline
Efficacy Data and
Were Lost to
Follow-up

3 Did Not Provide
Postbaseline
Efficacy Data and
Were Lost to
Follow-up

2 Did Not Provide
Postbaseline
Efficacy Data and
Were Lost to
Follow-up

4 Did Not Provide
Postbaseline
Efficacy Data and
Were Lost to
Follow-up

51 Withdrew
7 Participant Choice
6 Lost to Follow-up

14 Adverse Event
21 Lack of Efficacy
3 Other

58 Withdrew
8 Participant Choice
9 Lost to Follow-up

20 Adverse Event
15 Lack of Efficacy
6 Other

57 Withdrew
6 Participant Choice
4 Lost to Follow-up

32 Adverse Event
11 Lack of Efficacy
4 Other

47 Withdrew
5 Participant Choice
3 Lost to Follow-up

25 Adverse Event
12 Lack of Efficacy
2 Other

483 Randomized
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medications taken during that time in-
cluded �-blocking agents (proprano-
lol, atenolol, nadolol), antiepileptics
(valproate, gabapentin), tricyclic anti-
depressants (amitriptyline, nortripty-
line, imipramine), and selective sero-
tonin reuptake inhibitors.

Topiramate-treated patients re-
ceived therapy for a mean duration of
127 days during the double-blind phase,
whereas those receiving placebo re-
ceived therapy for a mean duration of
137 days. The median daily dose of topi-
ramate was 46.5 mg/d for the 50 mg/d
group (97.4% achieved target dose),
85.6 mg/d for the 100 mg/d group
(85.8% achieved target dose), and 150.2
mg/d for the 200 mg/d group (69.2%
achieved target dose). For the placebo
group, 85.1% achieved the target dose.

Efficacy Measures
The primary analysis showed that topi-
ramate was associated with greater re-
ductions in mean monthly migraine fre-
quency than placebo. Mean (SD)
monthly migraine frequency decreased
from 5.4 (2.4) at baseline to 4.1 (3.6) dur-
ing the double-blind phase for patients
treated with topiramate at 50 mg/d, from
5.8 (2.6) to 3.5 (3.5) for patients treated
with topiramate at 100 mg/d, and from
5.1 (2.0) to 3.0 (2.2) for patients treated

with topiramate at 200 mg/d compared
with a decrease from 5.6 (2.2) to 4.5 (2.9)
for patients treated with placebo. The
change from baseline (FIGURE 2) was sta-
tistically significant for patients treated
with topiramate at either 100 mg/d
(P=.008) or 200 mg/d (P�.001) in com-
parison with placebo but was not statis-
tically significant for patients treated with
topiramate at 50 mg/d (P=.48) in com-
parison with placebo.

The month of onset of preventive
treatment action between topiramate
groups and placebo is shown in
FIGURE 3, in which migraine frequen-
cies during cumulative monthly peri-
ods are presented by treatment group
and monthly period. For the topira-
mate groups at 100 mg/d and 200 mg/d,
statistically significant (P�.05) reduc-
tions in migraine frequency, com-
pared with those of the placebo group,
occurred by month 1 of treatment and
remained statistically significant for all
subsequent monthly periods through
the end of the double-blind phase. For
the topiramate at 50 mg/d group, no sta-
tistically significant differences com-
pared with placebo were seen for any
cumulative monthly periods.

The proportion of patients with at
least a 50% reduction in monthly mi-
graine frequency (responder rate) for

patients treated with topiramate was sig-
nificantly larger than placebo at all
doses assessed. Patients treated with
topiramate at 50 mg/d (39%, P=.01),
100 mg/d (49%, P�.001), or 200 mg/d
(47%, P�.001) exhibited a signifi-
cantly better response than patients
treated with placebo (23%).

Topiramate was also associated with
larger reductions compared with pla-

Figure 2. Change From Baseline in Monthly
Migraine Frequency
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Topiramate
200 mg/d
(n = 117)

Placebo
(n = 114)

Topiramate
50 mg/d
(n = 116)

Topiramate
100 mg/d
(n = 120)

P =.008

P =.48

P <.001

Change from baseline is the least squares mean (SE).
Linear model P values are vs placebo. Migraine fre-
quency was assessed in terms of migraine periods,
which were defined as any occurrence of migraine
headache that started, ended, or recurred within 24
hours.

Table 1. Baseline Demographic and Migraine Characteristics

Placebo
(n = 114)

Topiramate

50 mg/d
(n = 117)

100 mg/d
(n = 120)

200 mg/d
(n = 117)

Demographic characteristics
Men, No. (%) 20 (18) 20 (17) 11 (9) 11 (9)

Women, No. (%) 94 (82) 97 (83) 109 (91) 106 (91)

Age, mean (SD) [range], y 38.3 (11.96) [12-64] 39.0 (12.09) [12-61] 39.1 (12.58) [12-65] 39.1 (12.71) [12-65]

Weight, mean (SD) [range], kg 74.1 (18.17) [44-134] 78.6 (20.70) [40-133] 78.7 (20.79) [41-136] 74.7 (18.11) [40-132]

Race, No. (%)
White 101 (89) 99 (85) 108 (90) 103 (88)

Black 8 (7) 8 (7) 8 (7) 9 (8)

Asian 0 3 (3) 1 (1) 1 (1)

Other 5 (4) 7 (6) 3 (3) 4 (3)

Monthly migraine characteristics, mean (SD) [range]*
Migraine frequency 5.6 (2.22) [1.5-13.1] 5.4 (2.42) [1.3-11.6] 5.8 (2.58) [1.7-14.5] 5.1 (2.02) [1.0-11.0]

Migraine days 6.7 (2.84) [2.2-18.0] 6.4 (2.88) [1.3-14.9] 6.9 (3.00) [1.7-15.4] 6.1 (2.54) [1.0-14.5]

Rescue medication use, d 5.8 (2.67) [0.8-15.4] 5.7 (2.72) [1.0-13.1] 6.2 (3.13) [0.7-17.0] 5.8 (2.52) [0.9-13.0]

Migraine duration, days per migraine 2.6 (1.85) [0.4-8.7] 2.3 (1.73) [0.1-8.3] 2.6 (1.73) [0.3-8.5] 2.1 (1.66) [0.2-8.5]

Monthly migraine severity† 2.2 (0.45) [1.0-3.0] 2.3 (0.38) [1.0-3.0] 2.2 (0.37) [1.3-3.0] 2.3 (0.39) [1.3-3.0]

*One patient in the 50 mg/d group provided no baseline headache information.
†Migraine severity was rated by patients on a scale of 1-3: 1 = mild, 2 = moderate, and 3 = severe.
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cebo in the mean monthly number of
migraine days and mean monthly num-
ber of days when rescue medication was
needed. Compared with that for pla-
cebo, the mean reduction in the
monthly number of migraine days was
statistically significant for the topira-
mate at 100 mg/d group (P=.003) and
the 200 mg/d group (P�.001); the re-
spective least squares means (SEs) for

the topiramate at 100 mg/d, 200 mg/d,
and placebo groups were −2.6 (0.31),
−2.9 (0.32), and −1.3 (0.32) (FIGURE 4).
The mean reduction in the monthly
number of days when acute rescue
medication was used was also signifi-
cantly greater for patients treated with
topiramate at 100 mg/d (P=.01) or 200
mg/d (P= .005) compared with pla-
cebo; the respective least squares means
(SEs) for the topiramate at 100 mg/d
and 200 mg/d and placebo groups were
−2.1 (0.29), −2.2 (0.29), and −1.0
(0.29). The mean reductions in the
monthly number of migraine days and
monthly number of days when acute
rescue medication was used were not
statistically significant for the topira-
mate at 50 mg/d group compared with
that for the placebo group.

There was a statistically significant dif-
ference in the mean change from base-
line through the double-blind phase in
migraine duration between the topira-
mate at 200 mg/d group and placebo
(P=.007) but no significant differences
between placebo and the topiramate at
50 mg/d (P=.61) or 100 mg/d groups
(P=.19). The respective least squares
means (SEs) for the topiramate at 200
mg/d, 100 mg/d, and 50 mg/d and pla-
cebo groups were −1.2 (0.17), −0.8
(0.17), −0.6 (0.17), and −0.5 (0.18).
There was a statistically significant dif-
ference in mean migraine severity be-
tween placebo and the topiramate at 100
mg/d group (P=.04) but not between
placebo and the topiramate at 50 mg/d
(P=.61) or 200 mg/d (P=.46) groups
(respective least squares means [SEs] for
the 200 mg/d, 100 mg/d, 50 mg/d, and
placebo groups were −0.1 [0.04], −0.2
[0.04], −0.1 [0.04], and −0.1 [0.04]).

Safety Measures
Treatment-emergentadverseeventscom-
monlyassociatedwith topiramateuseob-
served to occur in 10% or more of pa-
tients treated with topiramate at 100
mg/d included paresthesia (59, 50%), fa-
tigue (17, 14%), anorexia (16, 13%), di-
arrhea (13, 11%), weight loss (13, 11%),
hypesthesia (13, 11%), difficulty with
memory(12, 10%), and nausea (12, 10%;
TABLE 2). Among these, events leading

to discontinuation in patients treated
with topiramate at 100 mg/d included
paresthesia (10, 8%), fatigue (9, 8%), di-
arrhea (3, 3%), hypesthesia (3, 3%), dif-
ficulty with memory (4, 3%), and con-
fusion (5, 4% [treatment-emergent
incidence, 6%]). All other events lead-
ing to discontinuation were reported at
an incidence of 2% or less. Most ad-
verse events were mild to moderate.
Three cases of renal calculus were re-
ported, with treatment being discontin-
ued in 2 patients. There were no re-
ports of glaucoma (primary or
secondary) or acute myopia in any pa-
tients. There were no clinically impor-
tant mean changes in laboratory values
or vital signs. Small mean changes in se-
rum bicarbonate and chloride levels were
consistent with topiramate’s activity as
a carbonic anhydrase inhibitor.

Patients treated with topiramate lost
weight compared with the placebo
group. The mean (SD) change in weight
percentage was significantly greater for
patients treated with topiramate at
50 mg/d (−2.2% [4.39%]; P�.001), 100
mg/d (−3.3% [4.19%]; P�.001), or 200
mg/d (−4.6% [4.65%]; P�.001) com-
pared with placebo-treated patients,
who gained a mean of 0.2% (3.82%) of
their weight.

COMMENT
Within the first month of treatment,
topiramate at doses of 100 or 200 mg/d
showed significant reductions com-
pared with placebo in the primary mea-
sure of migraine frequency, and this
effect was maintained for the entire
double-blind treatment phase. Treat-
ment with topiramate at doses of 100
or 200 mg/d was associated with sig-
nificant improvements during the en-
tire double-blind treatment phase for
several other migraine efficacy mea-
sures, including migraine days per
month and acute rescue medication
days per month, and demonstrated a
significantly higher responder rate than
placebo. Most treatment-emergent ad-
verse events were mild to moderate;
those occurring in 10% or more of pa-
tients and those associated with dis-
continuation are listed in Table 2.

Figure 4. Change From Baseline in Migraine
Days per Month
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Figure 3. Change From Baseline in
Cumulative Monthly Migraine Frequency
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The number of patients experienc-
ing adverse advents, including those re-
sulting in study discontinuation, is ac-
knowledged, although this outcome is
not unexpected for drugs of this class
and would not prevent the use of topi-
ramate in the population of patients re-
quiring preventive migraine treat-
ment. In the clinical experience of the
authors, slow upward titration, per-
haps even slower than that used in the
trial, may enhance tolerability and help
to avoid many of the adverse events re-
ported. Many of the events may also be
transient or manageable. For ex-
ample, paresthesia associated with topi-
ramate therapy could be ameliorated
with potassium supplements,22 al-
though this claim has not been con-
firmed in a controlled study. The weight
loss associated with topiramate therapy
is not uncommon; a study in obese in-
dividuals found that topiramate therapy
was associated with significant weight
loss through 76 weeks of treatment.23

Because many of the agents used for
prophylactic antimigraine therapy are
associated with weight gain, the avail-
ability of an agent associated with
weight loss may be of benefit to cer-
tain patient populations.

The study was not sized to detect dif-
ferences in adverse event rates. How-
ever, the sample size compares favor-
ably with studies of preventive
medications for migraine, including a

recent trial of extended-release valpro-
ate,whichhad239randomizedpatients,
and a small controlled trial of candes-
artan, which had 60 patients.24,25

This is 1 of 2 large North American
trials that together encompass 937 pa-
tients and constitute the largest con-
trolled trial to date of a migraine-
preventive agent. The US Headache
Consortium’s evidence-based guide-
lines classify medications for migraine
prevention according to their estab-
lished clinical efficacy, adverse events,
and safety profile, as well as the clini-
cal experience of US Headache Con-
sortium participants.26 Drugs as-
signed a level I designation are
supported by clinical studies with in-
dependent, blinded comparisons, ac-
cepted standards of physiology and di-
agnosis, and a large number of
consecutive patients. Clinical efficacy
is also evaluated on strength of evi-
dence, scientific effect, and clinical im-
pression of effect. For example, strength
of clinical evidence is graded A, B, or
C, where “A” designates the existence
of multiple, well-designed, random-
ized clinical trials that yield a consis-
tent pattern of findings. This study and
a concurrently run controlled trial (Ste-
phen Silberstein, MD, et al, unpub-
lished data, 2003) represent remark-
ably consistent results encompassing
more than 900 patients and fulfill the
criteria for level I designation.

Patients in the 2 studies exhibited a
significant reduction in migraine fre-
quency at a topiramate dose of either
100 or 200 mg/d. This response was evi-
dent within the first month of treat-
ment, which was also common to both
studies, and the reduction in migraine
frequency for patients taking topira-
mate at either 100 or 200 mg/d was sig-
nificantly greater than that associated
with placebo at each monthly assess-
ment (Stephen Silberstein, MD, et al,
unpublished data, 2003). Previous re-
ports about the efficacy of divalproex
sodium in migraine prevention cited re-
sponder rates of 44% to 48%.27,28 An ex-
tended-release formulation of dival-
proex was associated with a responder
rate of 41% during the final 4 weeks of
treatment and a mean reduction of 1.7
migraine days a month from 6.3 at base-
line.24 A recent crossover study of can-
desartan, an angiotensin II receptor an-
tagonist, used the number of headache
days as a primary efficacy measure and
reported a responder rate of 40%.25

However, these studies were consider-
ably smaller and shorter.

Many studies assessing older drugs
for migraine prevention were con-
ducted before the IHS guidelines for
clinical trials were published in 1991.29

Therefore, it is often difficult to place
more current results in context with
earlier studies because methodologic
procedures have evolved. For ex-

Table 2. Treatment-Emergent Adverse Events*

No. (%)

Placebo
(n = 113)

Topiramate 50 mg/d
(n = 117)

Topiramate 100 mg/d
(n = 119)

Topiramate 200 mg/d
(n = 117)

Experienced
Event

Led to
Withdrawal

Experienced
Event

Led to
Withdrawal

Experienced
Event

Led to
Withdrawal

Experienced
Event

Led to
Withdrawal

Paresthesia 5 (4) 0 40 (34) 3 (3) 59 (50) 10 (8) 57 (49) 4 (3)

Fatigue 10 (9) 1 (1) 22 (19) 5 (4) 17 (14) 9 (8) 21 (18) 2 (2)

Anorexia 9 (8) 0 9 (8) 1 (1) 16 (13) 2 (2) 17 (15) 2 (2)

Diarrhea 4 (4) 0 12 (10) 2 (2) 13 (11) 3 (3) 14 (12) 2 (2)

Weight loss 3 (3) 0 7 (6) 1 (1) 13 (11) 1 (1) 11 (9) 1 (1)

Hypesthesia 0 0 9 (8) 0 13 (11) 3 (3) 12 (10) 2 (2)

Difficulty with memory 4 (4) 2 (2) 6 (5) 0 12 (10) 4 (3) 18 (15) 3 (3)

Nausea 8 (7) 1 (1) 13 (11) 5 (4) 12 (10) 2 (2) 11 (9) 3 (3)

Taste perversion 0 0 13 (11) 0 10 (8) 2 (2) 16 (14) 1 (1)

*Events commonly associated with topiramate use occurring in �10% of patients in any treatment group, ordered by topiramate 100 mg/d. One patient in the placebo group and
1 in the 100-mg/d group did not provide safety data.
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ample, some earlier studies used a head-
ache index or score to assess efficacy
in migraine prevention.30,31 Others used
a single-blind placebo run-in period be-
fore randomization,32-34 which does not
necessarily diminish the appropriate-
ness of older medications for migraine
prevention; a recent report by Diener
and colleagues,35 for example, found
that in a large trial (N=808), 46% of pa-
tients treated with flunarizine at 5 mg/d,
53% of patients treated with flunari-
zine at 10 mg/d, and 48% of patients
treated with controlled-release pro-
pranolol at 160 mg/d exhibited at least
a 50% reduction in monthly headache
frequency.

CONCLUSION
In previous studies, before and after the
IHS guidelines, agents with class I data
(including propranolol, amitriptyline,
and valproate) showed an approxi-
mately 50% responder rate.9 The re-
sults of the current study demonstrate
that topiramate is effective in migraine
prevention, with results at least compa-
rable to those of these other agents. Topi-
ramate showed statistically significant ef-
ficacy in migraine prevention within the
first month of treatment, an effect main-
tained for the duration of the double-
blind phase. Topiramate appeared to be
safe and had an acceptable tolerability
profile, although pooled analyses of a
larger number of patients and data on
longer treatment duration should help
complete the safety profile. Among sev-
eral treatment-emergent adverse events
was dose-dependent weight loss. Ac-
cording to these data, slow titration and
an initial target dose of 100 mg/d in 2
divided doses appears advisable.
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If a question can be put at all, then it can also be
answered.

—Ludwig Wittgenstein (1889-1951)
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