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Table : Antiepileptic drugs used for migraine

*Evidence for moderate efficacy from at least two well designed placebo-controlled trials

+Approved by the Food and Drug Administration for treatment.

750 – 4000  mg

600 – 3600  mg
1000 – 3000 mg

50 – 400   mg

100 – 400   mg

500 – 1500  mg

300 – 3000  mg
1500 – 4500 mg

50 – 100 mg

100 – 400  mg

Valproate *+

Gabapentin *
Levetiracetam

Topiramate *+

Zonisamide

Antiepileptic doseAntimigraine dose
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migraine
epilepsy

Migraine Prevention Mechanisms 

� Raise threshold to migraine activation

� Inhibit migraine generator

� Enhance antinociception

� Inhibit cortical spreading depression

� Inhibit sensitization

� Block neurogenic inflammation

� Stabilize more reactive nervous system

� Modulate sympathetic or serotonergic tone

�� �� --blockers*blockers*

�� Calcium channel antagonistsCalcium channel antagonists

�� Serotonin antagonistsSerotonin antagonists

�� NeuromodulatorsNeuromodulators**

�� AntidepressantsAntidepressants

–– TCAsTCAs*, MAOIs*, MAOIs

�� OtherOther

–– Riboflavin (BRiboflavin (B22))

–– Magnesium (MgMagnesium (Mg++++))

–– Botulinum toxinBotulinum toxin

–– ACE inhibitors ?ACE inhibitors ?

–– Angiotensin receptor blockers ?Angiotensin receptor blockers ?

–– NSAIDsNSAIDs

* = approved or being reviewed by FDA;   TCAs = tricyclic antidepressants;
MAOIs = monoamine oxidase inhibitors;   ACE = angiotensin-converting enzyme; NSAIDs = 

nonsteroidal anti-inflammatory drugs.

Current Preventive MedicationsCurrent Preventive Medications LongLong --Acting Propranolol: Acting Propranolol: 
Migraine FrequencyMigraine Frequency

(ITT: (ITT: N = 55N = 55))

*P<.01.

6.0 6.1
6.41

3.15*

0

1

2

3

4

5

6

7

8

Monthly Monthly 
Migraine Migraine 
Attacks Attacks 

Over 3Over 3 --Month Month 
Treatment Treatment 

PeriodPeriod

Day 0 Day 84 Day 0 Day 84
Placebo
n = 24

Long-Acting Propranolol
n = 31

Pradalier A et al. Cephalalgia. 1989;9:247-253.
Dose: 160 mg/day,12 weeks
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Flunarizine:Flunarizine:
% Reduction in Migraine Attacks % Reduction in Migraine Attacks 

(ITT; (ITT; N = 58N = 58))

*P<.001 vs placebo..

14

57*
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70

Median % Median % 
Reduction Reduction 
in Migraine in Migraine 

Attacks Attacks 
Over 3Over 3 --Month Month 

Treatment Treatment 
PeriodPeriod

Placebo
n = 29

Flunarizine
n = 29

Louis P. Headache. 1981;21:235-239.Dose: 10mg/day, 12 weeks

Amitriptyline: Amitriptyline: 
Response RateResponse Rate

(Completers; (Completers; N = 100N = 100))

*P<.05..

34

55*

0
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30

40

50

60

             Placebo             
n=53

           Amitriptyline        
n=47

�� 50% 50% 
RResponders: esponders: 
CompletersCompleters

Through Week 4Through Week 4
of Treatmentof Treatment

(%)(%)

Couch JR, Hassanein RS. Arch Neurol. 1979;36:695-699.Dose: 100 mg/day, 12 weeks
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�� Z0F0>62870>8@Z0F0>62870>8@

Comparison of mechanismComparison of mechanism --related actions of anticonvulsantsrelated actions of anticonvulsants
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zonisamidezonisamide

�� #3?0:#3?0:RR48C04<>1;60<M#QQN48C04<>1;60<M#QQN

�� ^/W8<8;;^/W8<8;;RR3:>9028?DM$'?>3:>9028?DM$'?>

�� 'QL20;170;908;8790<0F026>D'QL20;170;908;8790<0F026>D

�� #&L20;170;908;8790A20f10:7D#&L20;170;908;8790A20f10:7D

�� &QL20;170;908;8790;128>63:&QL20;170;908;8790;128>63:
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�� #$?>@65286:0=6>932=6>931>8128#$?>@65286:0=6>932=6>931>8128

�� N#=00EM#QQQ@5b;8DN#=00EM#QQQ@5b;8D

�� W0F026>DM;128>63:=020<4659>4DC1><65:6A678:>4DW0F026>DM;128>63:=020<4659>4DC1><65:6A678:>4D
20;170;20;170;
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�� $3?0:$3?0:RR48C04>268448C04>2684

�� &QL20;17>63:6:A20f10:7DM<0F026>D&QL20;17>63:6:A20f10:7DM<0F026>D

�� NQQQNQQQRR$QQQ@5b;8D$QQQ@5b;8D

�� W65:6A678:>20;170;908;87908>8;3<8503AgN&QQ@5b;8DW65:6A678:>20;170;908;87908>8;3<8503AgN&QQ@5b;8D

�� c:>28F0:31<A32871>06:>287>8C40@65286:0c:>28F0:31<A32871>06:>287>8C40@65286:0

�� OO�#L?>20;17>63:3A?86:OO�#L?>20;17>63:3A?86:
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�� a?0:a?0:RR48C04>268448C04>2684

�� $Q20A287>32D@65286:0$Q20A287>32D@65286:0

�� NhQQ@5b;8DNhQQ@5b;8D

�� O?>20?32>0;0824D<1770<<M8:;<65:6A678:>F8410O?>20?32>0;0824D<1770<<M8:;<65:6A678:>F8410

Gabapentin: ���� 50% Reduction in 
4-Week Migraine Rate

Gabapentin: Gabapentin: �������� 50% Reduction in 50% Reduction in 
44--Week Migraine RateWeek Migraine Rate

Mathew et al. Headache 2001Mathew et al. Headache 2001

ITTITT
0%0%

10%10%

20%20%

30%30%

40%40%

50%50% Gabapentin (n=56)Gabapentin (n=56)

Placebo (n=31)Placebo (n=31)

% of % of 
PatientsPatients

36%36%

16%16%
PP=.008=.008

Dose: 900- 2400/3600 mg/day
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Responder Rates for Valproate
Klapper, Mathew, Freitag

Responder Rates for Responder Rates for ValproateValproate
Klapper, Mathew, FreitagKlapper, Mathew, Freitag
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Klapper et al Mathew et al Freitag et al

Placebo

Valproate

0
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50

Klapper et al Mathew et al Freitag et al

Placebo

Valproate

% of % of 
PatientsPatients

44%44%
48%48%

30%30%

24%24%

14%14%

24%24%

Dose: 500-3000 mg/day

TopiramateTopiramate
Multiple Mechanisms of ActionMultiple Mechanisms of Action

Site

Voltage-activated Na + channels

GABA A receptor subtypes

Glutamate receptor subtype 
(kainate & AMPA)

Ca2+ channel subtypes

Carbonic anhydrase

Action

Limits sustained repetitive firing 
via state-dependent blockade of 
Na+ channels

Potentiates GABA -neuro inhibition 
at GABA A site not modulated by 
benzodiazepines 
or barbituates

Blocks glutamate-mediated 
neuroexcitation with no apparent 
effect on NMDA receptor activity

Mild reduction of amplitude of high 
voltage-activated Ca 2+ currents

Weak Inhibits Type II and IV CA

White SH; Mid-Winter 2000 Epilepsy Educator ’s Conference.

Comparison of mechanismComparison of mechanism --related actions of anticonvulsantsrelated actions of anticonvulsants
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PharmacokineticsPharmacokineticsPharmacokinetics

� Bioavailability � 80% 

� Tmax� 1.5 hours

� t1/2� 20 hours

� Low protein binding (~15%)

� Majority excreted unchanged in urine

�� Bioavailability Bioavailability �� 80% 80% 

�� TTmaxmax�� 1.5 hours1.5 hours

�� tt1/21/2�� 20 hours20 hours

�� Low protein binding (~15%)Low protein binding (~15%)

�� Majority excreted unchanged in urineMajority excreted unchanged in urine

Shank RP et al. Epilepsia. 2000;41(suppl 1):S3-S9; Garnett WR. Epilepsia. 2000;41(suppl 1):S61-S65.Shank RP et al. Shank RP et al. EpilepsiaEpilepsia. 2000;41(suppl 1):S3. 2000;41(suppl 1):S3--S9; Garnett WR. S9; Garnett WR. EpilepsiaEpilepsia. 2000;41(suppl 1):S61. 2000;41(suppl 1):S61--S65.S65.

Topiramate Migraine Prophylaxis 
Clinical Program

Topiramate Migraine Prophylaxis Topiramate Migraine Prophylaxis 
Clinical ProgramClinical Program

� Pivotal efficacy trials
– MIGR-001 - US

– MIGR-002 - US and Canada

– MIGR-003 – Europe, Asia, Africa

� Children: 1 clinical study (ongoing)

� Chronic daily headache: 1 clinical study 
(ongoing)

�� Pivotal efficacy trialsPivotal efficacy trials
–– MIGRMIGR--001 001 -- USUS

–– MIGRMIGR--002 002 -- US and CanadaUS and Canada

–– MIGRMIGR--003 003 –– Europe, Asia, AfricaEurope, Asia, Africa

�� Children: 1 clinical study (ongoing)Children: 1 clinical study (ongoing)

�� Chronic daily headache: 1 clinical study Chronic daily headache: 1 clinical study 
(ongoing)(ongoing)

Evaluating Migraine Prevention Trials:
Topiramate: Largest clinical trials

Evaluating Migraine Prevention Trials:Evaluating Migraine Prevention Trials:
Topiramate: Largest clinical trialsTopiramate: Largest clinical trials

� Study Design: 26-week, randomized, D-B, parallel group, P-C
– MIGR 001 and MIGR 002 

� 4 arms: Topiramate (50 /100 /200 mg/d) and placebo

– MIGR 003 
� 4 arms: Topiramate (100/200 mg/d), propranolol (160 mg/d), and placebo

– 2-week washout, 4-week baseline, 26-week double-blind period

� Study Size: N=568 (for largest clinical trial, MIGR-003) 

� Study Analysis:
– ITT/ Evaluated entire D-B phase

� Study Duration: 26-week treatment period

� Primary End Points: change in monthly migraine frequency

�� Study Design: Study Design: 2626--week,week, randomized, Drandomized, D--B, parallel group, PB, parallel group, P--CC
–– MIGR 001 and MIGR 002 MIGR 001 and MIGR 002 

�� 4 arms: Topiramate (50 /100 /200 mg/d) and placebo4 arms: Topiramate (50 /100 /200 mg/d) and placebo

–– MIGR 003 MIGR 003 
�� 4 arms: Topiramate (100/200 mg/d), propranolol (160 mg/d), and p4 arms: Topiramate (100/200 mg/d), propranolol (160 mg/d), and placebolacebo

–– 22--week washout, 4week washout, 4--week baseline, week baseline, 2626--weekweek doubledouble--blind periodblind period

�� Study Size: Study Size: N=568N=568 (for largest clinical trial, MIGR(for largest clinical trial, MIGR--003) 003) 

�� Study Analysis:Study Analysis:
–– ITT/ Evaluated entire DITT/ Evaluated entire D--B phaseB phase

�� Study DStudy D uuration: ration: 2626--weekweek treatment periodtreatment period

�� Primary End Points: Primary End Points: change in monthly migraine frequencychange in monthly migraine frequency
Brandes JL et al. JAMA . 2004;291:965-973; Diener HC et al. J Neurol . 2004;251:943-950; 

Silberstein SD et al. Arch Neurol. 2004;61:490-495.
Brandes JL et al. Brandes JL et al. JAMAJAMA . 2004;291:965. 2004;291:965 --973; Diener HC et al. 973; Diener HC et al. J NeurolJ Neurol . 2004;251:943. 2004;251:943 --950; 950; 

Silberstein SD et al. Silberstein SD et al. Arch Neurol.Arch Neurol. 2004;61:4902004;61:490 --495.495.
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Key Inclusion Criteria: 
MIGR-001 and MIGR-002

Key Inclusion Criteria: Key Inclusion Criteria: 
MIGRMIGR --001 and MIGR001 and MIGR--002002

� IHS criteria for migraine with or without aura

� Diagnosis >1 year
� Migraine frequency of 3 to 12 (mean ~5.5) per 

month during previous 3 months

� Able to recognize migraine headaches and 
distinguish from other types of head pain

� 12 to 65 years old

�� IHS criteria for migraine with or without auraIHS criteria for migraine with or without aura

�� Diagnosis >1 yearDiagnosis >1 year

�� Migraine frequency of 3 to 12 (mean ~5.5) per Migraine frequency of 3 to 12 (mean ~5.5) per 
month during previous 3 monthsmonth during previous 3 months

�� Able to recognize migraine headaches and Able to recognize migraine headaches and 
distinguish from other types of head paindistinguish from other types of head pain

�� 12 to 65 years old12 to 65 years old
IHS=International Headache Society.

Brandes JL et al. JAMA. 2004;291:965-973; Silberstein SD et al. Arch Neurol. 2004;61:490-495.

IHS=International Headache Society.IHS=International Headache Society.

Brandes JL et al. Brandes JL et al. JAMAJAMA. 2004;291:965. 2004;291:965--973; Silberstein SD et al. 973; Silberstein SD et al. Arch NeurolArch Neurol. 2004;61:490. 2004;61:490--495.495.

-2.5--2.52.5

-2.0--2.02.0

-1.5--1.51.5

-1.0--1.01.0

-0.5--0.50.5

0.00.00.0
000 444 888 121212 161616 202020 262626

Placebo (n = 372)Placebo (n = 372)Placebo (n = 372) Topiramate 100 mg / d (n=382)Topiramate 100 mg / d (n=382)Topiramate 100 mg / d (n=382)

Mean 
Reduction 
Monthly 
Migraine 

Frequency

Mean Mean 
Reduction Reduction 
Monthly Monthly 
Migraine Migraine 

FrequencyFrequency

WeeksWeeksWeeks

*P<.05, †P<.01, ‡P<.001 vs placebo.
Bussone G et al. Poster at 8th Congress of the European Federation of Neurological Societies;  2004;

**PP<.05, <.05, ††PP<<.01, .01, ‡‡PP<.001 vs placebo.<.001 vs placebo.
Bussone G et al. Poster at 8th Congress of the European FederatiBussone G et al. Poster at 8th Congress of the European Federation of Neurological Societies;  2004;on of Neurological Societies;  2004;

**

‡‡‡
‡‡‡

‡‡‡

†††

†††

Topiramate: Onset of Action
MIGR-001 / MIGR-002 / MIGR-003(pooled)

Topiramate: Onset of Action
MIGR-001 / MIGR-002 / MIGR-003(pooled)
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***

*P < .04
**P < .001
**PP < .04< .04
****PP < .001< .001

****** ******

PBO
(n = 115/114)

PBOPBO
(n = 115/114)(n = 115/114)

TPM 50
(n = 117/117)

TPM 50TPM 50
(n = 117/117)(n = 117/117)

TPM 100
(n = 125/120)

TPM 100TPM 100
(n = 125/120)(n = 125/120)

TPM 200
(n = 112/117)

TPM 200TPM 200
(n = 112/117)(n = 112/117)

Topiramate Responder RateTopiramate Responder RateTopiramate Responder Rate Response to Topiramate TherapyResponse to Topiramate TherapyResponse to Topiramate Therapy
MIGR-001 / MIGR-002 / MIGR-003MIGRMIGR--001 / MIGR001 / MIGR--002 / MIGR002 / MIGR--003003
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MIGR-001

                         
MIGR-002

                         
MIGR-003

Propranolol
160 mg / d
MIGR-003

>95% Reduction

75%-94% Reduction

50%-74% Reduction
14
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MIGR-001
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*Least squares mean; †P=.004; ‡P� .001; §P=.025. 
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� Start: 15-25 mg HS
� Increase: 15-25mg/week

� Do not increase if AEs: wait until they resolve
– They usually do

• If not go up by a lower dose

� Dose: 50-200mg/day given BID ( to 600mg/day)

� AEs: weight loss, paresthesias, somnolence, 
concentration difficulty, kidney stones

�� Start:Start: 1515--25 mg HS25 mg HS

�� Increase:Increase: 1515--25mg/week25mg/week

�� Do not increase if AEs: wait until they resolveDo not increase if AEs: wait until they resolve
–– They usually doThey usually do

•• If not go up by a lower doseIf not go up by a lower dose

�� Dose:Dose: 5050--200mg/day given BID ( to 600mg/day)200mg/day given BID ( to 600mg/day)

�� AEs:AEs: weight loss, paresthesias, somnolence, weight loss, paresthesias, somnolence, 
concentration difficulty, kidney stonesconcentration difficulty, kidney stones
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AED Efficacy in Migraine:
Responder Rate

AED Efficacy in Migraine:AED Efficacy in Migraine:
Responder RateResponder Rate

AED Drug      Placebo Difference

Gabapentin 36% 16% 20%

Divalproex
Mathew 48% 14% 34%
Klapper 44% 21% 23%
Freitag 30% 24% 6%
Jensen               50%             16%                 34%

Topiramate
Silberstein 54% 23% 31%
Migr-002 49% 23% 26%  

AEDAED Drug      Drug      PlaceboPlacebo DifferenceDifference

GabapentinGabapentin 36%36% 16%16% 20%20%
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MathewMathew 48%48% 14%14% 34%34%
KlapperKlapper 44%44% 21%21% 23%23%
FreitagFreitag 30%30% 24%24% 6%6%
Jensen               50%             16%                 34%Jensen               50%             16%                 34%

TopiramateTopiramate
SilbersteinSilberstein 54%54% 23%23% 31%31%
MigrMigr--002002 49%49% 23%23% 26%  26%  

Pathogenesis of Migraine
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