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Abstract  
OBJECTIVE: To evaluate the treatment effects and safety of topiramate in migraine prophylaxis.  
DATA RETRIEVAL: We searched the Medline database, EMbase, Cochrane Library and China 
National Knowledge Infrastructure database for articles published between January 1995 and May 
2011, using the key words “migraine”, “topiramate”, and “prophylaxis”.  
SELECTION CRITERIA: We selected randomized controlled trials of migraine patients, in which the 
experimental group was orally administered topiramate, and the control group was given placebo. 
Odds ratios (ORs) and mean differences (MDs) were calculated using a fixed effects model/random 
effects model. Quality evaluation and data extraction were performed independently by two re-
searchers utilizing RevMan 5.0 software.  
MAIN OUTCOME MEASURES: Efficacy was recorded as the responder rate (response defined as 
at least a 50% reduction in average monthly migraine frequency) and change in mean monthly 
number of migraine days. Adverse events were recorded as the number of subjects exhibiting at 
least one adverse event.  

RESULTS: Eight randomized controlled trials were found to be appropriate, and had available data. 
The meta-analysis results revealed that topiramate (100 or 200 mg/d) was more effective than 
placebo in responder rate (OR = 2.97, 95% confidence interval (CI): 2.17-4.08, P < 0.01; OR = 2.35, 
95%CI: 1.77-3.12, P < 0.01). Topiramate (100 mg/d) was more effective than placebo in terms of 
the change in mean monthly migraine days (MD: -1.14, 95%CI: -1.69 to -0.59, P < 0.01). The total 
incidence rate of adverse events for topiramate was higher than in the placebo group (P < 0.01), but 
most adverse events were mild to moderate.  
CONCLUSION: Overall, topiramate obtained good outcomes and safety in migraine prophylaxis. 
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Research Highlights 
Meta-analysis results revealed that topiramate exhibited good outcomes and safety in migraine 
prophylaxis. 
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INTRODUCTION 

    
Migraine is characterized by recurrent 
unilateral/bilateral throbbing headache. 
Studies have documented the high 

prevalence and high socio- economic and 
personal impacts of migraine. The World 
Health Organization now ranks migraine as 
19th among all diseases causing disability[1]. 
Although symptomatic migraine therapy is 
helpful in relieving pain temporarily, for
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patients with frequent episodes of migraine, severe 
intensity of headache or poor response to acute-care 
medications, preventing the headache attack is extremely 
important. Topiramate is a commonly used drug in 
prophylaxis of migraine. As such, summarizing and 
evaluating the efficacy and safety of the drug in time will be 
useful in the preventive treatment of migraine. Although 
some previous studies[2-3] have examined the efficacy of 
topiramate in migraine prophylaxis, most referred to only 
three major trials[4-6]. A meta-analysis performed in 2009 
determined the decrease of average monthly migraine 
frequency, and revealed a significant improvement in the 
topiramate group[7].  
We searched for randomized controlled clinical trials 
published between January 1995 and May 2011, and 
performed a meta-analysis including some high quality 
smaller trials to determine the relative effectiveness and 
safety of topiramate compared with placebo for the 
prevention of migraine attacks.  
 
 
DATA AND METHODOLOGY 

 
Data retrieval 

We conducted a search of randomized clinical trials 
published between January 1995 and May 2011 in the 
Medline database (PubMed), EMbase, Cochrane Library 
and China National Knowledge Infrastructure database. 
All studies that included the following terms in their key 
words were considered: “migraine”, “topiramate”, and 
“prophylaxis”. The references included in the published 
articles identified in these searches were used as an 
additional source to identify other clinical trials. All 
included articles were written in English or Chinese.  
 

Inclusion and exclusion criteria 

Study type: Randomized controlled clinical trials. 
Subjects: Migraine patients diagnosed by the criteria of 
ICHD-I[8] (diagnose criteria 1.2.3 Treatment): the 
experimental group was orally administered topiramate 
100-200 mg per day, and the control group was given 
placebo. For studies comparing more than two groups of 
anti-migraine drugs, we selected only the two groups we 
needed to analyze. 
 

Quality evaluation 

Two researchers collected the quality assessment of the 
included studies in terms of improved Jadad scores[9], 
1–3 scores represent low quality, and 4-7 scores 
represent high quality studies.   
 
Data extraction 

Two researchers read the titles and abstracts of each 
study independently, excluded trials that did not meet the 

inclusion criteria, and then crosscheck was done. In the 
case of divergence, the two researchers undertook 
discussion to decide whether to include or exclude the 
study. The obtained data included information on report 
identification, methodology, subjects and treatment. 
 

Outcome measures 

The primary endpoint was the responder rate (response 
defined as at least a 50% reduction in average monthly 
migraine frequency). The secondary endpoint was 
change of mean monthly migraine days. Adverse events 
were recorded as the number of subjects with at least 
one adverse event. 
 

Statistical analysis 

We performed all analyses using RevMan version 5.1 
(The Cochrane Collaboration, Copenhagen, Denmark). 
Odds ratios (ORs) and mean differences (MDs) were 
calculated to represent categorical data and variable data, 
respectively, and 95% confidence intervals (CI) were 
computed to represent the efficacy and adverse events. 
We computed Chi-square tests with a significance level of 
α = 0.05 to compare topiramate and placebo for efficacy 
and adverse events. We used I2 to test the heterogeneity 
of multiple tests, and the significance level was set at 50%. 
If I2 < 50%, there was no significant heterogeneity among 
the tests, and the data were calculated using a fixed 
effects model. If I2 > 50%, the heterogeneity among the 
tests was considered significant, and the data were 
calculated using a random effects model. 
 
 
RESULTS 

 
Data retrieval 

From 357 citations, 49 clinical trials were identified, of 
which eight were deemed appropriate and had available 
data[4-6, 10-14] (Figure 1).  
 
Baseline analysis and quality estimation 

All eight included trials were randomized double-blind 
controlled trials. On the improved Jadad scale, two 
studies achieved seven points[4-5], two studies achieved 
six points[6, 13], and the remaining four studies achieved 
four points[10-12, 14]. Characteristics of the included trials 
are shown in Table 1. 
 
Meta-analysis 

Comparison of effects of topiramate 200 mg/d and 

placebo on responder rate 

Regarding the comparison of topiramate 200 mg/d with 
placebo, five studies[4-5, 10-12] reported outcomes for 
responder rate. There was no significant heterogeneity 
among the studies (I2 = 47%), and the data were calculated 
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using a fixed effects model. Topiramate 200 mg/d was 
clearly superior to placebo with OR for a responder rate of 
2.35 (95% CI: 1.77-3.12, P < 0.01; Figure 2). 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Comparison of topiramate 100 mg/d with placebo  

Three studies[4-5, 12] reported outcomes for responder rate. 
There was no significant heterogeneity among the 
studies (I2 = 10%, P = 0.33), and the data were calculated 
using the fixed effects model. Topiramate 100 mg/d was 
significantly superior to placebo with OR for a responder 
rate of 2.97 (95% CI: 2.17-4.08, P < 0.01; Figure 3). 
 
Mean monthly migraine days after topiramate 

prophylaxis 

Regarding comparison of topiramate 100 mg/d with 
 

placebo, four studies[4, 6, 12-13] reported outcomes for the 
change in mean monthly migraine days. The data were 
calculated using a random effects model because of 
significant heterogeneity among the studies (I2 = 98%,  
P < 0.01). Topiramate 100 mg/d was significantly 
superior to placebo with MD for reduction of mean monthly 
migraine days (P < 0.01; Figure 4). 
 
Adverse events 

Regarding the comparison of topiramate (100 mg/d) with 
placebo, three studies[6, 13-14] reported the total incidence 
rate of adverse events. There was no significant 
heterogeneity among the studies (I2 = 14%, P = 0.31), 
and the data were calculated using a fixed effects model. 
The total incidence rate of adverse events of topiramate 
100 mg/d was higher than that of placebo (P < 0.01; 
Figure 5). The most common adverse events in the 
topiramate group were paresthesia, nausea, anorexia, 
weight loss, upper respiratory tract infection, and fatigue. 
 
Sensitivity analysis 

Regarding comparisons of topiramate (200 mg/d) with 
placebo for responder rate, and topiramate (100 mg/d) 
with placebo for change of mean monthly migraine days, 
sensitivity analyses determined by calculating model 
and weight did not yield different results. Regarding 
comparisons of topiramate (100 mg/d) with placebo for 
responder rate and topiramate (100 mg/d) with placebo 
for adverse events, sensitivity analyses by weight were 
not possible (n ≤ 3), sensitivity analyses conducted by 
changing the model (comparing the fixed effects and 
random effects models) did not yield different results. 
The results of the sensitivity analysis are shown in 
Table 2.  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1  Trial flow for selection of study reports. 

Potentially relevant articles identified 
and screened for retrieval (n = 357) 

Articles retrieved 
for more detailed 
evaluation (n = 49) 

Articles excluded by reading the titles 
and abstracts as there was no de-
scription of efficacy (n = 308)  

Articles excluded according to the 
inclusion and exclusion criteria (n = 41):  
There was no placebo (n = 3);  
Open studies (n = 3);  
Excluded by the treatments, subjects 
or measurements according to the 
inclusion criteria (n = 35)  

Total trials included (n = 8) 

Table 1  Characteristics of included trials 

Studies Subjects Treatment 
Dosagea (oral 
administration) 

Course 
(week) 

Number 
(T/C)b 

Age  
(T/C) 

Index 

Brandes et al  
(2004) [4]  

Migraine with/without aura T/C 100/200 mg/d 26 121/120 12-65 Responder rate, change of mean 
monthly migraine days 

Silberstein et al  

(2004) [5]  
Migraine T/C 100/200 mg/d 26 117/117 12-65 Responder rate 

Silberstein et al  
(2007) [6] 

Chronic migraine T/C 100 mg/d 16 153/153 18-65 Change of mean monthly migraine 
days, adverse events 

Silberstein et al  
(2006) [10]  

Migraine with/without aura T/C 200 mg/d 20 138/73 18-64 Responder rate 

Storey et al (2001) [11]  Migraine with/without aura T/C 200 mg/d 16 19/21 19-62 Responder rate 
Diener et al (2004) [12]  Migraine with/without aura T/C 100/200 mg/d 26 143/143 12-65 Responder rate, change of mean 

monthly migraine days 
Diener et al (2007) [13]  Chronic migraine T/C 100 mg/d 16 32/27 18-65 Change of mean monthly migraine 

days, adverse events 
Silberstein et al  
(2009) [14]  

Migraine with/without aura T/C 100 mg/d 16 153/154 18-74 Adverse events 

 
a: target dose: patients were started on topiramate or placebo 25 mg per day, and the daily dose was increased by 25 mg weekly until patients 
reached the target dose or their maximum tolerated dose. b: T: experimental group (topiramate); C: control group (placebo). 
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Figure 2  Forest plot of topiramate 200 mg/d vs. placebo for responder rate.  

Studies shown in the figure (from up to down) are citations [4, 12, 5, 10-11]. CI: Confidence interval; df: degrees of freedom. 

Figure 3  Forest plot of topiramate 100 mg/d vs. placebo for responder rate.  

Studies shown in the figure (from up to down) are citations [4, 12, 5]. CI: Confidence interval; df: degrees of freedom. 

Figure 4  Forest plot of topiramate 100 mg/d vs. placebo for change of mean monthly migraine days.  

Studies shown in the figure (from up to down) are citations [4, 12-13, 6]. CI: Confidence interval; df: degrees of freedom. 

Figure 5  Forest plot of topiramate 100 mg/d vs. placebo for adverse events.  

Studies shown in the figure (from up to down) are citations [13-14, 6]. CI: Confidence interval; df: degrees of freedom. 
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Bias analysis 

We assessed the possibility of publication bias by 
evaluating a funnel plot, in the comparison of topiramate 
200 mg/d with placebo for responder rate; no evidence of 
publication bias was found (Figure 6). Regarding the 
comparisons of topiramate 100 mg/d with placebo for 
responder rate, change of mean monthly migraine days 
and adverse events, there were less than five studies 
included in each comparison; it was not possible to 
conduct bias analysis by evaluating funnel plot.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
DISCUSSION 

 
All eight studies identified in this meta-analysis reported 
the efficacy of topiramate in migraine prophylaxis[4-6, 10-14], 
and the results revealed a significant difference between 
topiramate and placebo in the responder rate and 
change of mean monthly migraine days for migraine 
prophylaxis. All eight studies reported adverse events, 
but only three of them reported the total incidence rate of 
adverse events for topiramate and placebo. The most 
common adverse events in the topiramate group were 
paresthesia, nausea, anorexia, weight loss, upper 
respiratory tract infection, and fatigue. Most adverse 
events were mild to moderate, and severe adverse 
events were rarely reported[11, 13-14] (no evidence to 
confirm that they were relative to the treatment). Data 
from randomized controlled trials revealed that 
topiramate was significantly superior to placebo in 
migraine prophylaxis, and was generally safe.  

In the present study, the responder rate was defined as 
at least a 50% reduction in average monthly migraine 
frequency. The mean monthly headache days, 
categorical responses (based on mean monthly 
migraine/migrainous days, mean monthly (28-day) 
migraine days, and mean monthly total headache days), 
using acute drugs days, headache severity and 
headache duration have all been used to represent 
efficacy in previous studies. Two studies compared the 
reduction of mean monthly headache days in the 
topiramate and placebo groups, and found a significant 
improvement in the topiramate group[4, 12]. Two studies 

reported categorical responses[13-14], and six studies 

reported a change in the mean monthly number of 
migraine days before and after treatment[4-6, 12-14], 
suggesting that topiramate is superior to placebo in 
reducing migraine attacks. Three studies have confirmed 
a lack of significant differences in the change of 
headache intensity between topiramate (50-200 mg/d) 
and placebo[11, 14-15]. Two studies reported the duration of 
headache[6, 15], and no significant difference was found 
between the topiramate (100 mg/d) group and the 
placebo group, but in one study a significant reduction of 
headache duration was reported in the topiramate (200 
mg/d) group[4]. Three studies reported a significant 
reduction of the number of days in which acute drugs 
were used in the topiramate (100 mg/d) group compared 
with placebo[4-5, 12]. As the number of cases was limited, 
no unified criteria were used to describe the results in 
these studies, and more trials are needed to confirm 
these conclusions.  
All eight trials in this study were high quality studies, 
achieving more than four points on the improved Jadad 
scale. Only two studies (which achieved seven points on 
the improved Jadad scale) described the blinding and 
randomization precisely. In contrast, the remaining six 
studies may have been affected by shortcomings in 
blinding and randomizaton[4-5]. The trials may have been 
affected by selection bias, execution bias, detection bias 
and other potential biases, which may have influenced 
the quality of the results. To exclude the influence of 
publication bias, we included as many smaller high 
quality trials as possible, producing a symmetrical funnel 
plot, suggesting that potential publication bias exerted no 
substantive effect on results. The age of subjects, drug 

Table 2  Results of sensitivity analysis 

Results Treatment 
OR (95%CI) 

Primary Changing model Excluding the best weight study 

Efficacy Topiramate 200 mg/d vs. placebo 2.35 (1.77-3.12) 2.36 (1.52-3.66) 2.19 (1.56-3.06) 
 Topiramate 100 mg/d vs. placebo 2.97 (2.17-4.08) 3.07 (2.11-4.45) Number of study (n ≤ 3) 
Safety Topiramate 100 mg/d vs. placebo 2.17 (1.54-3.05) 2.24 (1.50-3.36) Number of study (n ≤ 3) 

 

Figure 6  Funnel plot of topiramate 200 mg/d vs. placebo 
for responder rate.  

X-axis: Log odds ratios (ORs); Y-axis: 1/standard error 
(log ORs). 

OR: Odds ratio; CI: confidence interval. 
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dosage and course of treatment differed between trials, 
and there was clinical heterogeneity among the studies. 
These factors may have influenced the validity of our 
conclusion. In future studies, methods of randomization, 
allocation concealment, and blinding should be 
described in detail. In addition, it is important for future 
studies to implement uniform duration and dosage, to 
reduce potential bias.  
In conclusion, the results revealed that topiramate is 
effective in migraine prophylaxis. The responder rate and 
reduction in mean monthly number of migraine days 
were found to be better in the treatment than in the 
placebo group, and the drug was found to be generally 
safe. As the number of included studies was small, and 
there was heterogeneity among studies, the conclusion 
requires confirmation in future. More high-quality 
randomized controlled clinical trials are needed to 
provide more robust evidence for the efficacy of 
topiramate in migraine prophylaxis.  
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