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Migraine-related seizures in adults
with epilepsy, with EEG correlation

David A. Marks, MD, and Bruce L. Ehrenberg, MD %
i

Article abstract—We studied the relationship between migraine and epilepsy in 395 adult seizure patients.
nine patiemsuD%ialmhni migraine syndrome, and 13 of these patients (3%) experienced seizures duri

ately following a migraine aura. Patients with catamenial epilepsy and patients with migraine with
increased risk for an association between these two disorders, [n two patients, we recorded the et

migraine aura to partial seizure, and in both there were dist nthvechange on the EEG during the migraine auré y‘
preceded the anset of an electrographic comple pertial seizure. Periodic ateralized epileptiform discharges
recorded in ive other patients i close temporal relation to their migraine attacks. There was improved seizure ol I
with combi ine and antiepileptic drugs (AEDs) in six patients who farled to respond to A
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Interictal cortical hyperexcitability in migraine patients demonstrated i
with transcranial magnetic stimulation Heniplgie Migrane L

‘Wim van der Kamp, Antoinette MaassenVanDenBrink, Michel D, Ferrari, J. Gert van Dijk *

Uncersio Hospal 0. Box 5600, 210 RC Lden, Netherlnds

Ressved 21 Desebr 1995:aceeped 23 Janary 1996

Abstract

Contical excitability 1o

hout ealy voluners, i

fiom treshold o 100% simulus ininsiy in 10% sips. Compound. motar acion escials (CMAPS) evoked with spramasmal

electrical stimulation of the ulnar nerve were used (o calculaie MEP/CMAP amplitude ratios. Thresholds and latencies of MEPs did not

controls. MEP/CN i i it

with aura (RM-ANOVA, p < 0.01) and without aura (p < 0.05) compared with controls. In migraine patients, MEP amplitudes and

pos 10 the frequency of s r=047, p <00l and r =056,

p <0.002, respectivel). MEP parametrs werenot rlted  the side o the eadache no the aurs, in et type of migrnc, implying

bt both emisphersare cqaly nvolvedinmigrain. Migang wih aur g, o e exien, migaine withou ur, e ssosaied
with ncesed inriclcontical excabily,

magaeti simulaion ws invesiged intrcaly in 10 pasens with migraie with aur, 10 with migrine

Repwonds Migsine; Msgnti simslton; Cotcslhypresciailty: Stnuls-espose relaionship
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Antimigraine dose Antiepileptic dose

Valproate *+ 500 — 1500 mg 750 — 4000 mg
Gabapentin * 300 — 3000 mg 600 — 3600 mg
Levetiracetam 1500 — 4500 mg 1000 — 3000 mg
Topiramate *+ 50 — 100 mg 50-400 mg
Zonisamide 100 — 400 mg 100 - 400 mg

*Evidence for moderate efficacy from at least two well designed placebo-controlled trials
+Approved by the Food and Drug Administration for treatment

Table : Antiepileptic drugs used for migraine

Vagus nerve stimulation relieves chronic refractory migraine and
cluster headaches

A Mauskop
State University

of New York, Desonstate Center, Brooklyn and New York Headache Center, Newo York, LISA

Mauskop A. Vagus nerve stimulation relieves chronic refractory migraine and
cluster headaches. Cephalalgia 2005; 25:32-86. London. 155N 03

Anticonvulsant and antidepressant medications have demonstrated efficacy in
migraine treatment. Vagus nerve stimulation (VNS) is an effective treatment for
drug-refractory epilepsy and possibly depression and it also has documented
analgesic effects. These observations suggested a possible role for VNS in treating
severe refractory headaches, and led to a trial of VNS in patients with such
headaches. VNS was implanted in four men and two women with disabling
chronic cluster and migraine headaches. In one man and one woman with chronic
migraines VNS produced dramatic improvement with restoration of ability o
work. Two patients with chronic cluster headaches had significant improvement
of their headaches. VNS was well tolerated in five patients, while one developed
nausea even at the lowest current strength. In conclusion, VNS may be an effective
therapy for intractable chronic migraine and cluster headaches and deserves fur-

Cephalalgia

ther trials. COIMigraine, cluster headache, vagus nerve stimulation, epilepsy
Alexander Mauskop, MD New York Headnche Center 30 East 76 Street New York, NY

10021 USA. Tel. +1 212 794 3550, fax +1 212 794 0591, e-mail nyheadache@nol.com
Received 30 October 2002, accepted 25 March 2003




epilepsy

Brain Hyperexcitability: The Basis for Antiepileptic Drugs
in Migraine Prevention

K. Michael Welch, MB, ChB, FRCP

Abnormal brain excitability may provide the susceptibility for triggering migraine attacks. Antiepileptic drugs
may diminish neuronal excitability and consequently reduce the frequency of migraine. Because migraine aura
is predominantly visual, hyperexcitability of the oecipital cortex has been the focus of investigations. Functional
magnetic resonance imaging of the brain and magnetoencephalography provide the most consistent evidence for
the role of brain hyperexcitability in migraine and confirm that triggering an abnormal electric and metabolic
event consistent with the cortical spreading depression (CSD) of Leao is anatomically and functionally linked with
‘migraine aura symptoms. Future drug discovery should focus on the interface between the excitable cell and the
carliest events of CSD.

Key words: migraine, hyperexcitability, brain, imaging, aura, visual, spreading depression
Abbreviations: CSD cortical spreading depression, AEDs antiepileptic drugs, FHM familial hemiplegic migraine,
MRI functional magnetic resonance imaging, Ml i
magnetic stimulation, BOLD blood oxygen level dependent, MELAS mitachondrial myopathy-
idosis-stroke, NAA N.

(Headache 2005,45[Suppl 11:825-532)

EE

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

Table—Sites at Which Standard Preventive Drugs Regulate Neuronal Hyperexcitahility

Site Antiserotonin f-Block Calcium Block NSAIDs Valproate
[Sodium channel +
Calcium channel ? + +?
[EAA receptor +

GABA REC/CI +?

5 HINENT + + + *

EE

Modulate sympathetic or serotonergic tone

Current Preventive Medications

-blockers* Other
Calcium channel antagonists - Riboflavin (B,)
Serotonin antagonists Magnesium (Mg**)
Botulinum toxin

ACE inhibitors ?

Neuromodulators*

Antidepressants
TCAs*, MAOIs

Angiotensin receptor blockers ?
NSAIDs

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

[EAA, excitatory amino acid; GABA REC/CI™, gamma-aminobutyric acid-gated chloride channel receptor; S HI/NE NT,

s NSAIDs, a y drugs.

Long -Acting Propranolol:
Migraine Frequenc!
(TT: )

6.41

Monthly

Period

Day0 Day 84 Day0 Day 84
Placebo Long-Acting Propranolol
n=24 n
Dose: 160 mg/day,12 weeks

Pradalier A et al. Cephalalgia. 1989;9:247-253.

P<.0:
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Flunarizine:
% Reduction in Migraine Attacks
(ITT; N=58)
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Comparison of mechanism -related actions of anticonvulsants
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¥lapper, M

Raites foldlkdovatae
Jathaw, Freitag
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% of

Patients

Topirarnate
Muliiple Mechanisrs of Action

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

Comparison of mechanism

-related actions of anticonvulsants

Pharrnacokinetics

Bioavailability 30%
T 1.5 hours
t,, 20 hours
Low protein binding (~15%)

Majority excreted unchangead in urine

Shiank RP et al. Epilepsia. 2000:41(suppl 1):53-59; Garmett WR. Epilepsia. 200041 (suppl 1):55

Topirarnate Migr
|

Clmlr‘a

aine rophylem]s
Prograrm

Pivotal eff
— MIGR-001 - US

— MIGR-002 - US and
—MIGR-003 — -—uro,J,,

Childran: 1 clinic

Chronic daily headza

(ongoing)

cacy trials

Canada

Asia, Africa
study (ongoing)
iche: 1 clinical study

Evaluating Migraine Pravention Trials:
Topirarnate: Largest clinical irials

Study Design:  26-week, randornizad, D-8, oarallzl group, P-C
— MIGR 001 and MIGR 402
4 arms: Topiramate (50 /100 /200 my/d) and placebo
- MIGR 003
4 arnms: Topiramate '(wwmo my/d), propranolol (150 mgy/d), and placebo

4 nout, 4-wieek baseline, 26-week double-blind period

Study Size: N=563 (for largest clinical trial, MIGR-003
Study Analy

— ITT/ Evaluatzd —-rnur—- D-B nhase

Study Duration:  26-week treaiment pariod

Pritary £nd Points:  change in moninly migraine fraqueancy

Brandes JL etal. JANA. 2004,201:98

Diener HC etal. JNewl
rstein SD etal. Aich Newe),




¥ay Inclusion Criteriz
MG R-00. gl MIGR-002

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

Weeks

IHS criteria for igraine with or without aura - S S e S

. . . o
Diagnosis >1 year v

. . 0 o
Migraine frequency of 3 to 12 (mean ~5.5) per eean © o °

N . Reductio ag o
month during previous 3 monins Monuty Lo
R Migraine NG

Able to recognize rigraine headachas and Frequency -5 1 .

distinguish frorn other types of head pain 20 , -

12 to §5 years old e ) '
3 mational Headach - O Placzho (n = 372) =A=Topiramate 100 my / d (n=382)
Brandes JL et al. JAMA, 2004; 973; Silberstein SD st al. Aich Neurol. 2004;81:490-4935. POk

Bussone G et al. Pester at 3th Congress of the Eurgpean redemuwn\w‘:\'lwul
lopirarnate Responder Rate Response to Topirarnate Therapy
] 60 ‘ WIGRQOL | MIGR-002 | MIGR003
P04 - 50
=P <001 6
B 40 - 6
6
Y% of 30 - 24 17
Patients
20 - 17 W >95% Reduction
10 |
o
MIGR-00L MIGR-002 MIGR-003

TRM 200
(n=112/117)

P8O TPM 50 TRM 100
(n=115/114)  (n=1A7A07)  (n=125/120)

MIGR-003

Topiramate 100 g / d

Silberstein SD et al. Arch Newrol. 2004; Brandes JL et al. JAMA. 2004; Diener HC et al. J Neurol. 2004

Topirarmate Migraine Pravention Trials: Body Weight
MIGR-00L / MIGR-002 / MIGR-003 & CAPSS-155

N [ Placebo opiramnate 50 wy / d I Propranciol 150 g/ d
I Togiramate 160 my /4 Topiramate 200 iy / d 2.3
2
1 0.5
0.3 P
o - : [ | i
Change
in Body
Weight*
(Y
(%) v
3
4 gy 28
5
IGR-001 IGR-002 IGR-003

P 9oL, 0.

Silpersiein SD etal. Afch Newrel . 2004; Brandes JL eta al. J Newrel . 2004

=3

Topirarnate: FHow to use |

Start: 15-25 g rIS
Increase: 15-25mghvaak
Do not increase if AEs: wait uniil thay resolve
—Thay usually do

» I not go up by 2 lower dose
Dose: 50-200mg/dzy given BID ( to §00rng/day)
AEs: weight loss, paresihasias, somnolence,
conceniration difficulty, kidnay stonas




AED Efficacy in Migraine:

- R Pathogenesis of Migraine
Responder Rate

AED Druy Placzbo Differance
Gabapentin 35% 16% 20%

Divalgroei

Mathaw 48% 14% 34%

Klapper A44% 21% 23%

Freitay 30% 24% 5%

Jenzen 50% 15% 34%
Topirarnate

Silbersizin 4% 23% 31%

Migr-002 49% 23% 25%
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