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oTn OEPATTELTIKN TNS NzopOASYOg
v latpeio KepalaAyia
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TI TTOETTEl VA YVEILW YIA TN VOOO, TN
Siaxeioion TNC KAl TNV KAataxonon
AVAAYNTIKGV




 Ti eival n nuIKoavia;

* [TolO gival TO pOPTIO TN VOO OUL;

[TaBopuoioAoyia TNC NUIKEAVIAC

Aopun
TTAPOLOIACNG

GOEOATTELTIKN TTOOCEYYION OTNV NUIKOAVIA

[eVIKEC aPXEC TTOOPUAQKTIKNG AYy@YNG

DApUAKA TTOOPLAGKTIKNC AywYNC (ToéxoLoec Bepareieg)

ATTOTEAECUQATIKOTNTA TV BE0ATTEIcOV

To Tapov Kai 1o HEAAOV...

O pOAog TOL PAPUAKOITOIOV
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H apxn.....

It feels as if there ts hammering and pounding in the head. Sound or talking
1s unbearable, as s light or glare. The pain arises from hot, choleric fumes,

together with windiness. And so one feels piercing, burning and ringing.

Bartholomaeus Angllicus, 13th century

H apyj éywe pe Tov Tadyvd (129-216pX), 0 omolog xaw v ovépaoe
Huuxpavia.. o emdrduwn Satapo, avdpieoa ae dAeg, Tou

emnped et ubvo To piov TG xepaiic xal mpoxaleltal amd Ty

Gvodo TwV «Yyua amé To oTopdyL, Tou Ja pmopotoay va elval elTe

moAd (eaol, elte moAd xpiot

Av xeu o1 mpdirec meorypadés movoxeddlwv
xeu veypadyidy xaraypddyxay and tove

apyaivvs Aryvrrriove arov Idmypo Ebers, o
Inmoxpdrye yiray avrds mov T Tabvdunoe

/ /
xel moooTAINTE va TIs amodioel oe

/ /
moayuaTixd altia


https://images.theconversation.com/files/136705/original/image-20160906-6124-12cpapi.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
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Katd ) Sidpxeta Tov 180u awva, 1 nuwpavio éywe To Féua yehotomolnog...

..Tov Mdio Tou 1782, yio TEOOC{JO/CSELWJO(, éva davtaoTinde yapaxmipas ... o "Le Sieur Francois de

Migraine, Docteur en Medicine"... o omolog xa meptypd et mws 7o Z'/ua'v tov [lapuoiod efye Tyy
/ 0 /4

XV Ko X xupla Ty pdas Oev fumopouoe va eyxarradshife: o boudoir Ty séaurlas Ty

H nupovio ywéraw xdti to ¢pardpd, évag yapoxmprouds mou empéale éva auyxexpiuévo eldog

mPoTWTou, cLVdws MAvxd.
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= )€ TTAYKOOMIO ETTITTESO, O EMTTOAACHOC TNC KEPAAAAYIAG
gival 47% kal TNG nuIKpaviag egival 10%

= Ol YOVAIKEC TTOOTRAANOVTAI cLXVOTEPAO (3X)
Opicuoi

= H nuikpavia SIakpiveTal o& SLO KLPIEC KATNYOPIEC PE BAoN
TN CLXVOTNTA TWV NUELWYV OEEWC TTOVOL
« Emaicodiakn (92%): 1-14 nuepeg nuikpaviac/unva
« Xpovia (8%): 215 nuEPES KepaAaAyiac/unva
YIQ TTERICOCOTEPOLC ATTO 3 PNVEC
NUEPES NUIKOAVIAC TOLAOXIOTOV 8/unva

tovner et al. Cephalgia 2007, 27 19%—21 0
|

S
Eeodoche ClassificafionSubcommittee of the International Headache Society. Cephalalgia 2013;33:629-808

1
2 of
3.KatsaravaZ, et al. Cephalalgia 2011;31:520-529
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Treivarn
NUIKOQAVIO?

Eival Siakpitn .
VELPOAOYIKI OVTOTNTA ; "P?gfﬁz);i\é::IZLO%
TANGLOHOL

e

Atrotelei TRV 3N { YmoSiaylyveokerai
oLXVOTEPN TTABNON TTOL ' (....>50%)

mpokaAoLV “avamnpia” KQI ETOUEVEG
voBepameveTal

1.American Headache Society, http://www.achenet.org/resources/migraine_atftack_the_four_phases/ Accessed 30 Nov 2015
2.Burstein R, et al. J. Neurosci 2015;35:6619-6629;

3.N%-MokDS, etal. Headache 2011;51:105-117;

4.Charles A and Hansen JM. Curr Opin Neurol. 2015;28:255-260

5.Lipton et al. Neurology 2002; 58:885-894



To popTIO
NS VOOOUL

OIKONOMIA

EmpBdapuvon
27 Sig/ét0G
OTIG
ELPWTTAITKEG
X@PES

| I N—
EPTAXIA

20% avépav
30% yuvaikeov
Amrovoialovv
>10% 16OV
nNUEP OV
epyaociag

o

MOIOTHTA
LIQHY

&S

EAEYOEPOX
XPONOL
45% amexoov
aTmo TIg
SpaocTtnpiotn-
TEG AVAWPLXNS

@ To qpopTio TNG VOoOL

1

—

EPTALIA
EKMAIAEYLH

51% pawpivn
TAPAYWYIKO-
NTa

g 0%

AEITOYPTIKO-
THTA
90% TrPETTEl
va Siakoyouv
TNV gpyacia
TOLG KATA TV
Kpion

OIKOTIENEIA
61% ernpeadea
N AaiTovpyia

™me
OIKOYEVEIAG

o A
'u’

Il

1.American Headache Society, http://www.achenet.org/resources/migraine_attack_the_four_phases/ Accessed 30 Nov 2015

2.Burstein R, et al. J. Neurosci 2015;35:6619-6629;

Fits

-MakDS, et al. Headache 2011;51:105-117;
arles A and Hansen JM. Curr Opin Neurol. 2015;28:255-260 5.Lipton et al. Neurology 2002; 58:885-894



Societal and Economic Burden
ﬁ ”

90%

In the United Kingdom
alone, some

25 million

working-or school-days
are lost every year
because of migraine.®

90%

of people report they
cannot work or function
with a migraine.

To popTIO
NG VOOOUL
o MNoioTnTa dwn

Social and Personal Burden

’ s 1
o OIKOVOUIa

The relationships of those
with migraine suffer.

Migraine negatively affects
time with family and friends.

45% reported More than a third
missing family or (36%) believed they
social events.?

would be better partners
without their headaches.®

8;388(10053):1545-1602.

SO0 N G G

11.Steiner TJ, Stovner LJ, VosT. GBRD 2015: migraine is the third cause of disability in under 50s. J Headache Pain. 2016;17(1):104.

Migraine is one of the

top ten
causes.

globally, of years lived
with disability with a15.3%
increase in prevalence
between 2005 and 20154

Migraine affects

oneinten

people worldwide.®

52%

52% of parents
reported that migraine made
them morelikely to argue
with their children.®

1. Migraine Research Foundation. Migraine facts. httpsy//migrainere se arc hfoundation.org/about-migraine /migraine -facts/. Accessed October 2018
2. National Institute for Neurologicd Disorders and Stroke. Migraine Information Page. httpsy//www ninds.nih.gov/Disorders/All-Disorders /Migraine -Information-Page (ink is external). Accessed October 2018

3. World Health Organization. Headache disorders. http://www.who.int/medacentre factsheets/fs277/en/. Accessed October 2018

4. GBD 2015 Disease and Injury Incidence and Prevalence Collaborators. Globd, regiond, and nationd incidence, prevalence, and years lived with disability for 310 dseases and injuries, 1990-2015: a systematic analysis forthe Global Burden of Disease Study 2015. Lancet. 2016;

32%

Woldeamanuel YW, Cowan RP. Migrcine cects 1in 10 people worldwide featuring recent rise: A systematic review and meta-analysis of community-based studies involving é milion particioants. J Neurol Sci. 2017;15;372307-315.
Lipton RB, Bigal ME, Kolodner K, et al. The family impact of migraine: population-based studies in the USA and UK. Cephdialgia. 200323(6):429-40.

Antonaci F, Nappi G, GaliF, et al. Migraine and psychiatric comorbidity: Areview of clinical findings. The Journd of Headache and Pain, 2011;12(2), 115-125.

Migraine.com. Spotight: migraine and mental health awareness. https://migraine .com/spotiight/spotight-mentakhe cith/. Accessed October 2018.

Migraine.com. 12 Things you should never, eversay to a chronic migraineur. https://migraine c om/infographic/12-things-you-should-ne ver-ever-say-to-a-chronic-migraine ur/ Ac cessed Oc fober 2018
10.Liils J, Graham Thomas J, Seng EK, et al. Importance of pain acceptance in relation to headache disabiity and pain interference in women with migraine and overweight/obesity.He adache. 2017,57(5):709-718.

Depression is almost

two times mors
frequent in subjects
withmigraine.37#

Those withmigraine are
frustrated at lack

of understanding

and advice tomanage
symptoms by lifestyle change,®
even to encouraging patients’
“pain acceptance”.?

32% ofthose with migraine
reported avoiding making
plans for fear of cancellation
duetomigraine®

Global datashows that
migraine contributes
to446 yearslived
with disability for
every100,000



Huikpavia e n xwpic avpa

(AlayvwoTika kpitnpia Aie®voug Eraipeiag KegpaAaAyiag ICHD-3)

H nuikpavia gival gia vooog mouv xapakrtnpileral amo emavalauPavopeveg KepalaAyieg
oLVOSELOHEVN ATTO TTOIKIAEG EOTIAKES S1IATAPAXES TOL VELPIKOL CLOTAUATOG

Huikpavia xepig avpa (~70% ) Huikpavia pe avpa (-30%)

TOLAAXICTOV TTEVTE EMEICOS1a TTOL Va
TANPOLY Ta akOAoLOa KPITAPIA:

TOLAAQXIOTOV §VO emeIcOSIa:

AlIQYVWOTIKA

[ Emeicd8ia kepalalyiag Siapkeag 4-
' 72 wpov (xwpic Ocparmeia f pe
K p I T n p I O _avemroxn Beparnzia) _[ ... MAnpobV Ta KpITHPIa TTOL }
( 1) TapatiOgvIal yia TV nuikpavia
. MovortAevpn evromion Ll e b e
H U I Kp O V I O Ta ovunTpara avpag
. : . . MEPIAAHPAVOLYV: OTITIKEG
Lpulovoa/mallopevn J Omoladnrrore 690 S1aTaPAXES, AICONTNPIAKES
>' ydelplelatfiiearl el Siarapaxig, kai Siarapaxig
Em&eivobuevn Karta tnyv Kivnon TG ouiiag
MéTpiag fj coPapns évraong / H abpa sival éva cOUTTAEYHaO \
, £ VELPOAOYIKGV CUUTITCHATEV
Navrtia/égerog TTOL EUPAVICOVTAITIPIV ) KATA TNV
,  pr Ottotobimore évapén Tng NUIKpaviag aAAa
HTTTGOM ' ' ;
®wvopoBia/pwropopia HTTopEl va onpeicBel Jera tnv
>, &vapén TnG ¢pAaong ToL TTOVOL I
va ouveyila otn paon NG

\ KepaAaAyiag /



e 4 S1aKPITEG PAOCEIG

Dy < [

Jol\elelolg

NUIKOQVI Kh © NPOAPOMH AYPA MONOX METAKPKH AIH
MpogisomoinTiKa Agaipetika Moévog ayyelakng Avapiperal
' onusia TpIv TV VELPOAOYIKA apXxns aioénua
Kp I G r] g KepalaAyia CLUTTITOHUATA TTOL “hangover”,
o Kégcoon . mponyouvrTal 20-40 “brainfog”
o EmOvupia yia yAvka : N
o MeraBoln 81a8eong o O"“Kg\san S'G:TC'PC'XH
o Aiya ' o AIoBNTKa OULYKEVTPWONG
© MsTsoopl'o HoS . o KivnTmika
o Avxevikn Suvokapyia o

APacika KTA

TomKka Siapkei Ao 4 PEG £OG KAl 72 WPES

1.American Headache Society, http://www.achenet.org/resources/migraine_attack_the_four_phases/ Accessed 30 Nov 2015
2.Burstein R, et al. J. Neurosci 2015;35:6619-6629;

3.N%-MokDS,etol. Headache2011;51:105-117;
4.Charles A and Hansen JM. Curr Opin Neurol. 2015;28:255-260

5. Lipton et al. Neurology 2002; 58:885-894
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Ta CLOUTTTOPATA TNS NMIKPAVIAC EUPAVICOVTAI TE OANEC
TIC (PACEIC TNG

NpoSpoun . Amodpoun
(Moiv TNV KepaAaAyia) Kepahahyia (MeTa TNV KepaAaAyia)
* [IPOPBANHATA CLYKEVTPWONG Mepikn atreAeaTng doovopopia Tporrorronpévn 1G0¢om,
= Komeon opaong doToPpofia IS1aiTgpakaTéONiyn
= AvEnpEvo aioBnpa Sipag ©OoAr 6paon Oocpogpofia Navria, {aAn
= DedToPopia ®cdTa TIoL avaBooPrivoLy KatrdeAwn n oofapo Kémeoon, kobpaon,
! = KaraOawn KupamoTés ypauLES, Aayxog aduvayia
8 p I Y p O (P n = "Evrovnemeulia yiagpaynTto KNAiSeg (QiykZayk) Navria kai éperog MredXN cLvyKEVIPGOT Kal
' = AvEnpévn Siobpnon MovogpBaAun TOPAGOT MeTeepIoog KaTavonon
' I K O V I K = EmavaAappavopevo AN\OSLVIa Eg'qqmg |(.QI plyn
lvl p r] g XaoHoLENTO HunmAnyian aduvagia ZaAn kail\iyyog
. = Euepopia KIVITIKOTTAG Apudarwonn
K p I C)' r] g = EuepeBioToTnTa AKOLOTIKES YeLSaIONoaS KATAKPATNON LYPWV
= YrrepSpaompiomra OOPENTIKES YeLSAIOONOETC
= Agaocia Napaiodnoia
= YrigpSpaompiomra ZaAn
= NavTia Mepikn rapaivon (omv
= INTALATALTIVOL NHITTANYIKN NUKPQVIQ)
= AvokolNioTnTa Macopévnaiodnon
= Aidppoia Meicoon n arreAaaakong
= Dcovopopia ALOKAPYIA/TTOVOG TOL
= ALXeVIKI Suokapyia avxéva
IOyxvon

1.American Headache Society, http://www.achenet.org/resources/migraine_attack_the_four_phases/. Accessed 30 Nov 2015.
2.Burstein R, et al. J Neurosci. 2015;35:6619-6629. 46.

3.Ng-MakDS, et al. Headache. 2011;51:105-117.

4, C%orles A Hansen JM. CurrOpinNeurol. 2015;28:255-260.

5.Burgos-Vega C, et al. Prog Mol Biol Transl Sci. 2015;131:537-564.




eOIYPaPn
NUIKOAVIKNG
KPIONG




Eival KOBe KEpAAAAYIAQ NUIKPAVIO?S

Tagivounon
KEPOAAAAYIWV

[10C TAEIVOUOLVTAI OI KEPAADAAYIECS
YTTAapXoLV SIayVWOTIKA KOITHOIAS

Mac BonBouyv avTa Ta KPITHPIA?



NpwTtomadng kKepalaAyia |  Agvtepommadng KepalaAyia

o HuIkpavia o TPALUA KEPAANC AMIY

o KepaAaAyia Tommov Taong o Ayyelakég SIaTapaxég

o TPISLMIKN KEPAAAAYIa ALTOVOHOL o MN AYYEIAKES £VEOKPAVIEG
= ABPOICTIKN KEPAAAAYIC
» [NlapofLOoUIKN NUIKPAVIa
= Sunct o XpNon N amocvPon ATTo OLOIEC
o AAAEG araivounTteg
(MowTOTTABNC VLYUWSENC, LTTVIKN,
HETQ QTTO CWUATIKY AOKNON, UETA o A|aTapaXEG OHOIOCTACNG
arro oe€EOLAAIKN ETTAPN,
KEOALVOPBOAOG, kaBnueoIvn ermiuovn, o MNOOCWTTAAYIES
NUIKOQVIKI) KOTAOTAON KTA)

SIATAPAXES

Tagivounon

KEPAAAAYIDV 5 NelueEn

o WouxiaTpIkES SIATAPAXES
o KpavIakéS VELPAAYIES

o AtalivounTeg....

1.Headache Classification Committee of the InternationalHeadache Society. 3rd edition (betaversion). Cephalalgia 2013;33:629-808;




Huikpavia xepig avpa

Huikpavia pe avpa

vV VvV Vv Vv

Tagivounon

Xpovia Huikpavia

HulKoaVIOC

MOavn Huikpavia

Emeicodiaka cbvspoua
mouv oxetidovral pe
Huikpavia

Xwpig avpa

Huikpavia pe Tomkn adpa _>| Me kepalalyia |
> Typel
Huikpavia pe otelexiaia avpa 9| Xepls xepakaryia |
> Type2
HuimmAnyikn Huikpavia > O1koyevig HuimAnyikn Huikpavi
—>| Type3
Au@ipAnoTpoceldikn Huikpavia

>| Other loci

» IOpPva pe 1o ICHD2, n Xpovia
Huikpavia pmopei va BewpnOci emmAokn
NG EmaicoSiakng Huikpaviag

+ HEmaocodiakn Hyikpavia yrmropsi va
ovppei <15 nu/pnva

* H Xpoévia Huikpavia xapakrnpideral amod
Kepalalyieg yia >15 nu/pnva yia
TOLAAQXIOTOV 3 UNVEG, HE 28 NUIKPAVIKEG
Kpio&ig ava ynva

> KOkNIKO GOVEPOUO LTTEPEPEONS

Emavalappavoueveg FEX Siatapaxég

KaAonéng mapofLuopikog iNlyyog

KaAon6eg mapofLouiko paiBokpavo

> Koihiakn Huikpavia

1.Headache Classification Committee of the InternationalHeadache Society. 3rd edition (betaversion). Cephalalgia 2013;33:629-808;
2.Lipton BR, et al. Headache 2015;55:103-122



Moleg eYKEPAAIKEG SOUES TTOVOLV?
o ApTtnpiec e€aywvou Willis
o AIOONTIKN WOIPA KOAVIAK®Y VELPWV

o ECwkpavieg kal evEOKOAVIEC UEYAAEC APTNPIES

o MUEC KEPAANC

o XKANEA UNvIyya
o DAePWEEIC KOATTOI

Ta&ivounon
KEPOAAAAYIWV
o EMTTOANC KOQVIAKES PAEREC

o AVATOUIKOI OXNUATIOUOI KOYXWV
o [1apapPPIVIOI KOATTOI

o Ob80VTEC

MeraBiBaon aAyeivoL gpeBioHATOC HEC G EYKEPAAIKDV
(0} D{DYIC:)V (TpiSvpo, mvevuovoyaoTpIKO, YAwooopapuyyiko) KAl TV
auvxevikV pi{wv A1,2,3




H KepaAaAyio
WG Etteiyov
YOUTITQOUO

Emelyovoeg KATaoTaoeig KepaAaAyiag
o YTTapaxvoeibnc/ evooeyKepaAAIKN alpoppayia
o EmokAnpidio/ uTTookANEISIO AluATUA
o loxaiuiko AEE
o OPOUPRWON PAPWOEWY KOATTGV (eyKEPAAIKN PAEROBLOUPRWON)
o APTNPIAKO SIAXWPICTIKO AVELPLOUA
o Mnviyyitiéa/ EykepaAitiba
o MAaLKWUa
o Oykol KNX
o YSPOKEPAAOG
o Kpotapikn aptnelitiéa
o MNpoekAapwia/ EkAapyia

o 18610TTaBNC ev6OKPAVIA LTTEPTACN KTA




H kKeqpaAaAyio
WG ETTEIYOV
OOUTITOUA

More avnouxo!!

o MNpwTOEUPAVICOUEVN KEPAANDAAYIC
o HAkia>55

o ANQAYN XOPAKTNEA (KAl OXI &vTAONG) KEPAAAAYIOGC
o XPOVIAKABNUEPIVIN KEPAATAYIT

o EugpavIon atTOKAEIOTIKA OUOTTIAELPA
o [ponynBeica KAkKwWoN

o YLOTNUATIKN VOOOG

o ETMANTITIKEG KPIOEIG

o ATLTTA COUTTITUATA AVEAG

o EbpNuATa OTN VELPOAOYIKN £€ETACN
o OykoAoyia

o HIV

o Eykopoouvn




EowTtnoeic yio
APXIKN SIaAoyn

g 0o 0o 0o o0 00 L0 0 OO0 O

[oTe

[1oco cuxva

[1ov

[Nooco dilapkei

TI EvTaon

XApaKTNOAG AAYOLC
YLVOSA CLUTITWHATA
[NoOSpoua CLOUTTTUATA
EKALTIKOI TTOPAYOVTEG
OIKOYEVEIOKO IOTOPIKO

YTIVOG

Woxikn 61a6eon

YXEON WE EPUNVO PLON

ANWN GAPPAKELTIKNG AYWYNG
Kataxponon ovuoliwyv
AVTATTOKQION O& AVAAYNTIKG




o AIUATOANOYIKEC/ BIoXNUIKES/ AVOOOANOYIKEC

o AKTIVOYPAPIEC

AWOITOOU&VI’] o HAekTpOEYKEPOAAOYPAPNUO

Alepevvnone

o OCPLOVTIAIA TTAPAKEVTNON
o BuBookoTTNoN

o Ayyeloypapia

o AEOVIKN/ MayvNnTIKN TOPOYPAPIa



o AEN vmtapxel SlaBeoiun e€etaon N BiodeiKTNG YIA va

TEOEi N SlIAyvwon TNG NUIKPAVIAg

a H didyvwon sival KAIvIKA Kal €€ aToKAgIoHOU

AlQyvoon

KAl 0 NevpoATTEIKOVIOTIKOG EAEYXOG ME ASOoVIKN N
A|Qq)0p| KI”'] HayvnTikn 8ev B&Tel TRV S1AyveON TG NHIKPAvVIAg
AIQYVWO (S€ixvoLv Soun Kai OxI AsTovpyia).

XpnoigorroiobvTal yia ATOKAEICHO TGV HIUNTWV
0 H 81Idyvwon TNS NUIKEAVIAG PEN XWPEIC avpda
TiBeTal ye ICHD kpirnpla



o MNapapever adievkpivioTn
o Ayyelakn Bcwpia (UeTaPoAn eDPOLCS AyYEiwY)

o Nevpoyevn Bewpia (eyKePAAKES SOUES KAl VeELEQA)
o Evepyorroinonkal evbaicbnrommoinon tov KNX
o Evepyotroinon toibLpo-ayyelakoL CLOTAPATOGC
+ Ekkpion vevpotmenTidicov (CGRP, cepoTovivn, KatexoAAuUiveS, ovoia P,
Boabukivivn, TTOOOTAYAQV SiVEC KTA)
% AIEYEPON AAYQIoONTIKWY LTTOSOXEWYV

Cortical Spreading Depression (Leao, 1944)
TpLdupoayyeLakd chotnua
Marmal Depression Activity returns

N DN e e | i e

T SR N\ / Aratapoyéc atpdtwon KNZ e

» | ) (kuplwg Tou oteAéyouc)

i 0.5 min 3.5 min 7 min
Tima after stimulation  —m——————
Cortical spreading depression (CSD Napéyovreg ¢AEV“°Y”<'
E€drAwon GAOUKAG KATaoTOAAG veupopieafifaatic

1.Blau JN. Migraine: theories of pathogenesis. Lancet. 1992;339:1202-1207

2.Leao AAP. Spreading depression of activ ity in cerebral cortex. J Neurophysiol. 1944;7:359- 390

3.Lauritzen M. Pathophysiology of the migraine aura. The spreading depression theory. Brain. 1994;117 (Pt 1):199-210
4.Silberstein SD, Lipton RB, Goadsby PJ. Headache in Clinical Pracfice. 2nd ed. London, England: Martin Dunitz; 2002.

[NaBopuoioAoyio
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[TaBopuoioAoyio

Goadsby, PJ, LiptonRB, Ferrari, MD. Migraine. Current Understanding and Treatment.NEngl J Med 2002;346:257-270



[NaBopuoioAoyio

e [MoL ogeileTal N nUIKPAvia

Av Kal ol aITie§ TToL TNV TTPOKAAOLYV 1 TV TTLPOSOTOLYV gival
ayveoreg, paiveral o1t to CGRP siadpapariel omovdaio
POAO OTNV LTTOKEIPEVN TTaBoAoyia

'Exel amodeixOei ot Ta emimeda tov CGRP av§avouv kara tnv
Evapén TG Kpiong Kai EMOTPEPOLY OTO PLOIOAOYIKO HE TNV
vIroxwWPENnon Tov Movou diadpauarifel omovdaio polo oTnv

LTTOKEIPEVN TTaBoAoyia

1.Headache Classification Committee of the International Headache Society (IHS ). Cephalalgia. 2013;33:629-808.

2.Burgos-Vega C, et al. Prog Mol Biol Transl Sci. 2015;131:537-564.
3.Moskowitz MA Neurology. 1993;43:516-S20.
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KepalaAyia amo Karaxpnon avaAynrikeov

A. KepaAaAyia 215 nuEPES/UNVa, O aoBeV UE YVWOTO IOTOPIKO

B. Kataxpnon = 1 oKeELACUATOC WS CLUTITWUATIKN BEPATTEIC

Q =10 nu/unvaepyoTauivn

Mia 161aiTepN

SleJeloly
KEPAATAYIO

Q =10 Nu/uNva TeITTTAVEG

Qd =15 nu/unva un ommoedwy av alyNnTIK®V

% MapakeTAUOAN/ AKETAUIVOQpAIvN
MIAD

AKETOAOTAAIKLAIKO

» ANAQ...

Q =10 nu/unva otmoeidbn

L)

X/ K/
0’0 0’0

*

L)

L)

Q =10 nu/uNva avaAynTiko PE N XWPIS KapEivn
C. KepalaAyia &€ umropei va armodobei oe GAG aiTia

1.Headache Classification Committee of the International Headache Society (IHS). The Infernational Classification of Headache Disorders ICHD-3, 3rd
edition. Cephalalgia 2018; 38: 1-211;

2.Hans-Christoph Diener, Dagny Holle, Thomas Dresler, Charly Gaul; Dtsch ArzteblInt 2018; 115: 365-70

3.Schramm SH, Obermann M, Katsarava Z, DienerHC, Moebus S, Yoon MS: Epidemiological profiles of patients with chronic migraine and chronic tension-
type headache. JHeadache Pain 2013; 14: 40

4.Diener HC, Limmroth V: Medication-overuse headache: a worldwide problem. Lancet Neurology 2004; 3: 475-83



KeqpalaAyia amo karaxpnon availynTikeov

TR Y Sy & i T
ISk TalLOTS Jaas rato S L

Age (<50 years) 1.8 [1.3; 2.4]

Female sex | 19 | [1.4; 2.6]

M I O I 6| O iTep r] Low educational attainment 19 [1.2; 3.0]
. Chronic musculoskeletal symptoms 14, [14:27]

IJ O p (P r] (Gastrointestinal disturbances 1.6 [1.1;2.2]

{

Anxiety disorder or depression | 4.7 - [2.4,9.0]

KEPAATAYIO

Smoking 18 [1.2;2.95]
Lack of exercise 2.1 [1.2;6.3]
IMetabolic syndrome | 53 [1.6; 24 6]
IRegular use of tranquilizers | 52 [3.0; 9.0]
Regular use of acetylsalicylic acid 0.5 [0.3; 0.9]
Frequent use of ibuprofen 0.7 [0.5; 1.0]
Frequent use of opioids 23 [1.3;39]

1.Headache Classification Committee of the InternationalHeadache Society (IHS). The Infernational Classification of Headache Disorders ICHD-3, 3rd
edition. Cephalalgia 2018; 38: 1-211;

2.Hans-Christoph Diener, Dagny Holle, Thomas Dresler, Charly Gaul; Dtsch AzteblInt 2018; 115: 365-70

3.Schramm SH, Obermann M, KatsaravaZ, DienerHC, Moebus S, Yoon MS: Epidemiological profiles of patients with chronic migraine and chronic tension-
type headache. JHeadache Pain 2013; 14: 40

4.Diener HC, Limmroth V: Medication-overuse headache: a worldwide problem. Lancet Neurology 2004; 3: 475-83



KeqpalaAyia amo karaxpnon availynTikeov

1

Exktraideuon aclevoug. PoAog mrpwTodaduiag Trapoyxng uyeiag
2TOXO0G: EAATTWON NUEPWYV AQYNG avaAynTIKWV

Mia 161aiTepN

bopPN
KEPAATAYIO

‘Evapin Tpo@UAAKTIKAG aYWYRS KAl ETTITEUEN CUMHOPPWONG.
AMNAayég lifestyle

Drug Holiday o€ gtritredo e — Drug Holiday
eEWTEPIKOU a0BeVOUG EVOOVOOOKOMEIKA

{ '

ESakoAoUOnon mPo@UAAKTIKAG aywYRS KAl ETTITEUEN CUMHOPPWONG.
AAAayég lifestyle. POAog mrpwTtofaBuiag mrapoyng uvyeiag

1.Headache Classification Committee of the International Headache Society (IHS). The Infternational Classification of Headache Disorders ICHD-3, 3rd

edition. Cephalalgia 2018; 38: 1-211;
2.Hans-Christoph Diener, Dagny Holle, Thomas Dresler, Charly Gaul; Dtsch ArzteblInt 2018; 115: 365-70
3.Schramm SH, Obermann M, Katsarava Z, DienerHC, Moebus S, Yoon MS: Epidemiological profiles of patients with chronic migraine and chronic tension

type headache. JHeadache Pain 2013; 14: 40
4.Diener HC, Limmroth V: Medication-overuse headache: a worldwide problem. Lancet Neurology 2004; 3: 475-83






OePATTELTIKN
Hulkpaviag

AKOaIa YETPA...




Ot «Jepameutirol» Tpumaviouol tomodetodvrat

ot Neohduaj emoxrf (7.000m.X.)

OePATTELTIKN
Hulkoaviag

AKOQIa UETPA...

TR @1 Q,l-uuw.i“l:m.uu:,
Bm _ / q@fmm) beuws. o -Ll-i.u_q_h__

N Il_‘;‘:u.u; s wile e
W—' b bae ﬂuu.--h,
R‘lj::::ux PM j S: W .2 l'w-t

Fic. 8. Harvey Cushing's note de:scnl:nnghnne of his craniolomy procedures for headache reatment, which reads: "Decom-
pressive craniotamy {Rught} Spangy, brittle bone = a definite sinus was openead inte in the pasterior portion of the decompres-

sive opening — Operation during an ‘attack”™ Image courtesy of the Journal of Nevrosurgery. Reprinted from Latimer K el al: J
Neurosurg 115:924-028, 2011.
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ANQYN cLvNBEIWV
(lifestyle modification)

* [elpata: TAKTKA, eEAadpd

*  Awatpod ke emhoyeS: anoduyn e wv neputtépou, tpodecudniou
YAUKQULUIKOU S€iKTn, ouvtnpnTika, TpodEC LE QUIVES, COKOAQTA

ANOYN
ovvnNOBEIV

*  Taktikn evudatwon

* 'Ynvoc: emapknc, KaAr UYLEWV UTtVOU

* 'EAeyxoc¢ oto Xpovo 0Bovn¢

*  Anoduyn unepPBoAikrc ekBeon otov NALO Kat LEYAAWY aAAQywyY OTN
Bepuokpaocia neptBaAioviog

*  JUOTNUATIKA AOKNON

* ToulAdywtov duo neplddouc eAeUBepou xpovou otnv efdopada

* Awxeiplon stress

1.Litchman C, Sanamandra S., Practical Neurology 2019
2.AC Winter et al, J Headache Pain. 2011 Apr; 12(2): 147-155



GOePATTELTIKOI

[TOAVEC

Ti 1o0X0ElI OTN OLPATTELTIKN TNS NHIKPAVIAG

X

“AYTOAIAXEIPHLH"

ALTOBOVLAGG
Aappavoov
OKELAOHATA AVEL
IATPIKNG OLVTAYNG
yia avakou®pion
CLUTTITOHATWV
(coumTouarkn
Bcparreia)

NMPOAHWH

ME TNV 181QITEPOTNTA
ot mpoopilovrav
YIQ QVTIMETAOTTION
AAA®V TAONoEWV

(emAnyia,
KapS8iomaesieg,
KataBAiyn KTA)

1.Litchman C, Sanamandra S., Practical Neurology 2019

80%

ANOTOHTEYXH
AIAKOIMH

1e MTooooTo >80%
SiakomTouv
ALTOPOVAWG TV
aywyn
EvaAAakTikoi
TPOTIOI
QVTIHETAOMIONG

IATPIKH
LYMBOYAH



[EVIKEC APXEC

BepaTTEIaC

KarevOuvrnpieg odnyieg AHS/AAN 2012, EFNS 2009

Local recommendations by different organizations differ between countries

Diagnosed migraine (+/- aura)

\ 2
Acute treatment

(Evidence Level)

Analgesics
) (A-EFNS)
Triptans
) (A-EFNS)
Antiemetics
| (B-EFNS)

Ergot alkaloids
= (B-EFNS/ASH)
ﬂ Some combinations

(EFNS)

(Evidence Level)

~ Prophylactic ireatment

A 4

Episodic migraine

Beta blockers: metoprolol,
propanolol (A-EFNS/AHS/AAN),
L fimilol (A-AHS/AAN) )

[ Anti-epilepfics: Valproic ac. (A- )

EFNS), topiramate (A-
\ EFNS/AHS/AAN) )

(Goal for Acute reatment:

* Pain relief and

in 2-3 attacks

A\ 4

Calcium Channel blocker:
Flunarizine (A-EFNS)

» To abort migraine attacks

improvement after 2 hours
« Sustained pain relief within
24h and consistent efficacy

Anfidepressant: Amitriptyline
(B-EFNS/AHS/AAN)

Candersartan, lisinopril (C-
EFNS/AHS/AAN), methysergide
(C-EFNS), gabapentin (C-EFNS,

L U-ASH/AAN) )

A 4

Chronic Migraine

[ Onabotulinum toxin A
(ineffective in EM but

\__approvedfor CM3) )

@:I for Prophylaxis treatment: \
« To reduce the frequency and severity of

attacks

» Reduction by 50% of migraine attacks
within 3 months

Prophylaxis should be considered when:

* QolL, work or school attendance severely
impaired

» Frequency of afttacks 22 per month

» Migraine attacks do notrespond to
acute Tx

* No response to Acute treatment

» Frequent, very long or uncomfortable
auras occur

» Choice of prophylaxis is largely made

patient-by-patient considering
comorbidities and side effects

Evidence level: A: first choice w ith evidence of efficacy; B: second choice, less efficacy or more side effects; C: possible efficacy; U: inadequate evidence. QoL, quality of life.
Loder E, et al. Headache 2012; 52:930-945; 2. Evers S, et al. Eur J Neurol 2009;16:968-981; 3. Simpson et al Neurology 2016 ; 86:19, 1818-1826



Oé&cia/ IvumropaTtikn

Oeparreia MpopuAakTikn Oepameia

/-AvaKobtplor] \ K ITOXOG Va UEIwOEi n cuxvérnr)

n évraon kai n diapkeia

GOePATTELTIKOI
[TOAVEC

= [ep1opi{OVTAIOE EVA OTEVO

= [oAU Aiyeg mpaypartika

' _ _ ' QTmmoTeEAECHATIKEG Oepareieg!!!

o MeTpia n acuvemn ogeAn O XITo OLVOAO TOLG Ol LITAPXOLOES
. : TMPOPULAAKTIKEG OgparTeieg

o MipoPAnuara avoxng oxeriCovralpe mpopAnuUaTa oTnv

o medication-overuse headache avoxn...

. AN /

OePATTELTIKO TTAPABLPO:

1.Loder E, et al. Headache 2012; 52:930-945;
2.Evers S, et al. Eur J Neurol 2009;16:968-981;
3.Simpson et al Neurology 2016 ; 86:19, 1818-1826



o TOITITAVEC

o AVTIPAEYUOV®SON

O¢paTreia o AVTIEUETIKA

O§€i0§ (PC'JGHQ o Otmmoelbn

o KopTIKOOTEQOEISN

o Kavvapivoeibn (CBD, THC kTA)2¢

1.Giamberardino MA, et al. Expert Opin Emerging Drugs 2015;20:137-147

2.Aizpurua-Olaizola O, Elezgarail, Rico-Barrio |, Zarandonal, Etxebaria N, Usobiaga A Targeting the endocannabinoid system: future therapeutic strategies: Drug Discov
Today.2017 Jan;22(1):105-110

3.Davis, M. P. (2014). Cannabinoidsin pain management: CBI1, CB2 and non-classic receptorligands. Expert Opinion on Investigational Drugs, 23(8), 1123—1140
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Emerging Role of
(Endo)Cannabinoids in Migraine

Finfa Lelmuranta', Leonard Khiroug®®* and RasAfd Gin.fafi.rmnf-f

TALL Vrianen nstiuie for Molecilar Solancas, LinfeersY)yor E3sam Fnknd’, Kiopls, Finand, @ pewrefar Lhd, Hesind
Fhnlang, I Weuroecienca Canfar Linkversty of Heksli, Rasild, Amang, T Leboalory of Mewsiiogy, Kazan Fedasl
Linversity Kazam, Russs

O¢paTreia
O&EIaC pAaoNC

J
%
=
2

Marijuana compounds

(mc ) @ K‘“D ) @
Endocannabinoids = - 0 [
® °0®
3 RS

! MAGL FAAH
CB1/CB2 : i
B o M -~ ;h" .
f(' 16 )¢
)
TRPVI y |
'.‘ “ “ —p
OGRP'.!——
oo — I —
4 Na,
Dural Nociceptive trigeminal neuron Brainstem

vessel

1.Aizpurua-Olaizola O, Elezgarail, Rico-Bario |, Zarandonall, Etxebarria N, Usobiaga A, Targeting the endocannabinoid system: future therapeutic strategies: Drug Discov

Today. 2017 Jan;22(1):105-110
2.Davis, M.P. (2014). Cannabinoidsin pain management: CB1, CB2 and non-classic receptorligands. Expert Opinion on Investigational Drugs, 23(8), 1123-1140



O Efarouikevon

a ‘Evapéntng aywyng ye TNy B€parteia yia TNV OTToid DTTAPXE! N

[EVIKEC APXEC

KAAOTEQN TEKUNEIWON ATTOTEAECUATIKOTNTAG

Q 'Evapénue xapnAn 6o6on, apyn TITAottoinon (start low, go slow)

TTOOPLACKTIKNG
AY®YNG

A EEaoc@ANON €TAPKOLC XPOVIKA SOKIUNG (~2 uNveg)

d H xpnoiyotroinon 1, VOGS PPASEWS SPWVTOC OKELATUATOC

UTTOQEI VA BEATIQTE TN CLUPOPPWON

1.Litchman C, Sanamandra S., Practical Neurology 2019



[EVIKEC APXEC
TTOOPLACKTIKNG
AY®YNG

OR D D 0 0
» d Do Adverse reactio 0 o
Antiepileptic drugs
opiramate™/(Level A) I 25-200 mg/day Cognitive changes, glaucoma, hyperchlo- | Inhibits excitatory activity (glutamare)

Divalproex, sodium valpro-
ate’6/ (Level A)

remic acidosis, nephrolithiasis, paresthe-
sias

and enhances inhibitory activity
(GABA)

400-1,000 mg/day

Alopecia/hair thinning, bone marrow
dysfunction, drowsiness, hepatitis, neural
tube defects pancreatitis, teratogenicity,
tremor, weight gain

Increases GABA to attenuate nocicep-
tive neurotransmission; modulates
serotonin

Beta-blockers

Propranolol7/(Level A)

40-240 mg/day

Metoprolol™ f(Level A)

100-200 mg/day

Timolol™/({Level A)

20-60 mg/day

Atenolol®f(Level B)

50-200 mg/day

Bradycardia, bronchospasm, depression,
dizziness, fatigue, impotence

Reduces adrenergic tone, norepineph-
rine release, and synthesis, and inhibits
B-adrenergic receptors

Antidepressants and tricyclic antidepressants

Venlafaxine?'22/(Level B) I

70-225 mg/day

Drowsiness, nausea

Inhibits serotonin/norepinephrine
reuptake

Tricyclic antidepressant,
amitriptyline”/(Level B)

10-300 mg/day

Agitation, anticholinergic effects (dry
mouth, constipation, blurred vision),
postural hypotension, sedation, seizures,
sexual dysfunction, tremor, weight gain

Inhibits norepinephrine and serotonin
high-affinity uptake; downregulates
B-adrenergic receptors to decrease
excitatory activity

Angiotensin receptor|

blockers and angiote:

nsin-converting enzyme inhibitors

Lisinopril/(Level C) 10-40 mg/day Cough, dizziness, fatigue, hypotension Blocks conversion of angictensin | to
angiotensin Il and degradation of
bradykinin, encephalin, and substance
P; increases prostacyclin

Candesartan/(Level C) 16-32 mg/day Cough, dizziness, fatigue, hypotension Angiotensin receptor blockade,

unknown mechanism for migraine

Nonstert

oidal anti-inflammatory ag

nts (NSAIDS)

Naproxenfnaproxen sodi-
um™?/(Level B)

500-1100 mg/day

Diarrhea, heartburn, gastric bleed-

ing, stomach pain; use with caution in
patients with gastrointestinal problems,
hypertension, cardiovascular risk factors,
or renal insufficiency

Inhibits prostaglandin biosynthesis and
platelet aggregation

Histamine®/(Level B)

1-10 ng subcuta-
neous

Icching, injection reaction (burning
sensation)

Inhibits mast cell degranulation and
neuropeptide release at C-fiber end-

twice/week ings and may modulare C-fibers and
mast cell communication to control
neurogenic inflammation
Cyproheptadine®® 4 mgfday Dry mouth, edema (ankle), light-headed- | Serotonin, histaming, and muscarinic

ness, nausea, sedation, weight gainmay
inhibit growth in children

cholinergic receptor antagonist

1.Litchman C, Sanamandra S., Practical Neurology 2019




TABLE 4. INJECTABLE MEDICATIONS FOR MIGRAINE PREVENTION

Drug/(Evidence level)® Dose Adverse reactions Mechanism of action
Toxin
OnabotulinumtoxinA/f 75-225 MU Muscle paralysis Inhibits neurotransmitter release from presynaptic

(Level A) nerve endings

EvEOIUEC
BepaATTEIEC

Calcitonin gene-related pep: tide ant tagonists

IErenumabf(l_evel A) I 70 mg/month SC or Injection site reactions, | Blocks CGRP activity by binding to CGRP receptor
140 mg/month constipation

Fremanezumab/(Level A)] | 225 mg/month SC or Injection site reactions, | Blocks CGRP activity by binding to CGRP
675 mg/3 months SC constipation

Galcanezumab/{Level A) 240 mg loading dose, Injection site reactions, | Blocks CGRP activity by binding to CGRP
then 120 mg/month SC | constipation

3 evel A=at least 2 high-quality randomized, controlled trials (RCTs) demonstrating efficacy.
Abbreviations: CGRP, calcitonin gene-related peptide; SC, subcutaneous.

1.Litchman C, Sanamandra S., Practical Neurology 2019



VA Agv gixav SilayvwoOei moTe

0SS AVTIMETOTTIOAV TIG KPIo€IG povo pe OTC mpoiovra

AVTIHETOMOAV TIC KPIOEIS HE CLVOSLATHO CLVTAYOYPAPOL-
29% . .
HEVRV Kal OTC okevaouartwy yia tnv e€apon

ANNOEIEC

KAl LIJ EU artd 1. 5% Eixe Aapel mpo@LAAKTIKN Oeparmeia aAAa Siekomn

158 Aappave po®ULAAKTIKN Ogpareia (amd moiove)

y L5/ LTOUHOPPGVETAI OE & UNVES TTIPOPLAAKTIKNG AYWYNS

v 15/ IOUHOPP@VETAI € 12 HNVES TIPOPULAAKTIKNG AYWDYNS

Diamond S et al, Patterns of diagnosis and acute and preventive treatment for migraine in the United States: results from the American Migraine Prev alence and Prevention
study: Headache. 2007 Mar;47(3):355-63



Napevepyeleg (xaunAn avoxn)

Alayveon A\avOaopévnn ateAng
QAavBacuevn dIayvwon TEWTOTTAB0UC KEPAAAAYIAG
A ASIAyVwoTN SeLTELOTTABNC KEPAATAYIQ
Q2 (N TTEPLICCOTEPOI) TOTTOI KEPAAAAYIAG

Avemapkng Soooloyia n Siapkeia OepaTeiac

AIEPLYAV TTAPAYOVTEC TTOL AV AlWTTLEWVOLY TN VOO O

AITIEC ATTOTLXIAC
TTOOPULAAKTIKN
BepaTTEIaC

Kataxpnon avaoAynTiIK@V-KAPEvNg, oTéEpNoN OTTV oL, PAPUAKA

YLV OTTAPXOV YEVIKO I YLXIATPIKO VOO NUA
A KatabAIwn, ayxwdnc Siatapaxn, CLYAICONUATIKEC SIATAPAXES
Q AyyeiakO voonua

ANNOI TTOPAYOVTEC
QMn peaNIOTIKEC TPOTSOKIES, TTTCXN CLUHOPPWON
dNon-responders
dKomwon Anwng aywyng

1.Litchman C, Sanamandra S., Practical Neurology 2019



d Meiwon ToOL APIBUOL TWV NUEPWY NUIKPAVIAS (>50%)

d Meiwon TNG ooBapoTNTAC KAl TNG £VTAONC TOL TTOVOUL

ZTOXOI : 0 BeATicooNn TNG avTaAToKpIoNG oTNV o&gia Bgpareia
Oeparrelac oTn
ﬂHIKpCIViCI d MNMpogpvAaén amo TNV KaTaxeNon GAPPAKWY

... TT010TNTA {Odf [ BEATI®OON TNG CLUPOPPWONG

‘ Evmpelpwen, = Epudsrosiuy

1.Litchman C, Sanamandra S., Practical Neurology 2019



TI VEOTEDO LTTAPXEI
OTNV BEPATIELTIKN
TTOOCEYYION TNG
NUIKOAVIAG?




Ti eival to CGRP?

CGRP gival éva vevpoTtTemTidlo TTov
amoteAeital amo 37 aupivoééa kai
K@SIKOTTOIEITAI ATTO TO YOVidlo TNG
KaAoiTovivng

ELPEWGS KATAVEUNHEVO KAl OTO KEVTPIKO Kal
OTO TTEPIPEPIKO VELPIKO TLOTNHA

YTTapx&l oT1a vELPA TOL TPISLUIKOL
OLOTAHATOG

H evepyormroinon tou TpISLUOL VELPOL
mMpoKaAéei Tnv ameAevBépawon Tov CGRP
QITO TIG TTEPIAYYEIAKES VEVPIKES ATTOANEEIS

Kata 1n §1dpKeia 16V NHIKPAVIK®V KPIoEWY,

avavovraita emimeda CGRP oTtov 0po

ExkAekTiKoi avTaywvioTég Tov CGRP kai Tov
LITOSOXEA TOL AVTIHETWTI{OLY
QTTOTEAECHATIKA TNV NHIKPAvia

Ala-Cys-Asp-Thr-Ala-Thr-Cys-Val-Thr-His-
Arg-Leu-Ala-Gly-Leu-Leu-Ser-Arg-Ser-Gly-
Gly-Val-Val-Lys-Asn-Asn-Phe-Val-Pro-Thr-
Asn-Val-Gly-Ser-Lys-Ala-Phe-NH278

1.HoTW, et al. Nat Rev Neurol. 2010;6(10):573-582.

2.Durham PL. Headache. 2006;46:53-58

3.Goadsby PJ, et al. Ann Neurol. 1990;28(2):183-187
4.Edvinsson L, GoadsbyPJ. Eur J Neurol. 1998;5:329-341
5.Cernuda-Morollén E, et al. Neurology. 2013;81(14):1191-1196

6.Giamberardino MA MartellettiP. Expert Opin Emerg Drugs. 2015;20(1):137-147

7.Breeze AL. Biochemistry. 1991;30(2):575-582.
8.Russell FA, et al. PhysiolRev. 2014;94:1099-1142.




\

H eToxn TV
LOVOKAWVIKWV
AVTIOWUATWV

-
s
9t e
g

dilation of
dural vessels -

('{ .;:’ . ’
" A
e
(Ve

CGRP Q¢ brainstem activation
nociceptor and sensitzation
sensitization

1.Russo AF. Annu Rev Pharmacol Toxicol 2015;55:533-552
2.Edvinsson L, et al. Brain Res Rev 2005;48:438-456



ALD403/ LY2951742/ TEV-48125/ AMG 334/
INN or code name

eptinezumab galcanezumab fremanezumab erenumab
Primary I
Sponsoring Bio hafr:!lcii?:;uticals ECI:IOLnI:waind Pharn-'l;zzzutical Novartis/Amgen
Company P pany
' Molecular Format Humanized IgG+ Humanized IgGas Humanized IgG2 Human 1gG2
H eTTOXN TWV
' Target CGRP CGRP CGRP CGRP receptor
LUOVOKAWVIKWV
! Route of
OVTIO@HOTCDV administration v SC SC SC
. Yes; 240 mg then Yes (CM only);
Loading dose No 120 mg QM 675mg then 225 QM No
Dosage, no. of 30 minute infusion 120mg: 1 x 1.0 mL; 225 mg: 1x1.5mL; 70mg: 1 x 1.0 mL;
injections, volume of 100mL* 240 mg: 2x1.0mL 675mg:3x1.5mL 140mg: 2x 1.0 mL

CGRP, calcitonin gene-related peptide; CM, chronic migraine; INN, international nonproprietary name; QM, once

monthly
*Therapeutic dose to be determined

1. Pellesi L, et al. Clin Pharm Drug Develop. Pub. 14-Apr-2017
2. Roskos LK. Drug Dev Res. 2004;61:108-120

3. Tepper S et al. EHMTIC 2016 (Poster P057)

4. Dodick DW. et al. Lancet Neurol. 2014; 13(9):885-92

5. Bigal ME. et al. Lancet Neurol. 2015; 14(11): 1081-90

6. Bigal ME. et al. Lancet Neurol. 2015; 14(11): 1091-100




Ta
UOVOKAWVIKO
AVTIOWUATA

Chimeric Human

l] Mouse sequences Human sequences
. Complementarity

© Glycosylation ~  determining regions

1.R.Hohlfeld and H. Wekerle, “Druginsight: using monoclonal antibodies to treat multiple sclerosis,” Nature Rev iews. Neurology, vol. 1, no. 1, p. 34, 2005.
2.S.Swaminathan andS. Riminton, “Monoclonal antibodytherapy fornon-malignant disease,” Issues, p. 1, 2006
3.0.H. Brekke and |. Sandlie, “Therapeutic antibodies forhuman diseases at the dawn of the twenty-1rst century,” Nature reviews. Drug discovery, vol. 2, no. 1, p. 52, 2003



Q Ewdvaj adentSpaom ue aréyoug
Q H8éatwy “magicbullets” Pau/ Ehrlich & Elie Metchnikoff
1908 Nobel Prize in Physiology or Medicine

Q Kohler,Milstein, Niels Kaj)erne 1084 Nobel Prize
Q 1986: avrr-CIk.Ta améppupn pooyevpdtwy

Ta
LOVOKAWVIKO
AVTIOWPATA

QO 1988:0 Winter npwrondpnoe otny mapaywy
eEavdpwmomomnpévav mAbs

Q Mapaywyn eEavdpwnomompévay mAbs
Daclizumab: To mpdro elavpwmomompévo avrlowua (anti-CDzs)
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1.Abbreviations: CLR, calcitonin4ike receptor; IgG2, immunoglobulin G2; mAB, monoclonal antibody; RAMP1, receptor activitymodifying protein

2.Adapted fromRusso et al. Annu Rev Pharmacol Toxicol. 2015;55:533-552.
3.ShiL, et al.J Pharmacol Exp Ther. 2016;356(1):223-231

4.Vu T, et al. Cephalalgia.2015;35(6 suppl):47-48.

5.Vu T, et al. Headache. 2015;55 (Suppl 3):175-176.
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SELEGT PHASE 2 AND 3 STUDIES

Amgen has conducted a global development program to investigate the potential for erenumab (AMG 334) to help people with migraine.
Click on the link below to view the study summaries on wwwi.clinicaltrials.gov.
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A Study to Evaluate the A Study to Assess the A Study to Evaluate the A Study to Evaluate the Treadmill CV Safety Study
Efficacy and Safety of AMG ~ Long-term Safety and Efficacy and Safety of AMG ~  Efficacy and Safefy of AMG ~  (NcT02575833

334 n Chronic Migraine Efficacy of AMG 334 in 334 in Migraine Prevention 334 in Migraine Prevention
Prevention (NcT02066415)  Chronic Migraine Prevention  (ARISE) (NcT02483585) (STRIVE) (neTo2456740) AN 334 comparec o placebo

PURPOSE: Evaluate effect of NCTO2174801 PURPOSE: Evaluate effect of PURPOSE: Evaluate effect of on exercise time during an
AMG 334 compared to placebo ~ PURPOSE: Assess the long-term  AMG 334 compared to placsbo ~ AMG 334 compared to placebo  exercise treadmill test in
on change from baseline in safety and efficacy of AMG 334 on change from baseline in on change from baseling in subjects with stable angina
monthly migraine days monthly migraine days in monthly migraine days in

subjects with episodic migraine  subjects with episodic migraine

PURPOSE: Evaluate the effect of
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David Kudrow®, Michel Lanteri-Minet®, Vera Osipova®,

Kerry Palmer’, Hernan Picard®, Daniel D Mikol®
and Robert A Lenz®

Abstract

Background: Calcitonin gene-related peptide plays an important role in migraine pathophysiclogy. Erenumab, a human
monoclonal antibody that inhibits the calcitonin gene-related peptide receptor, is being evaluated for migraine
prevention.

Methods: In this randomized, double-blind, placebo-controlled, phase 3 study, 577 adults with episodic migraine were
randomized to placebo or 70 mg erenumab; 570 patients were included in efficacy analyses. Primary endpoint was change
in_monthly migraine days. Secondary endpoints were >50% reduction in_monthly migraine days, change in acute
migraine-specific medication treatment days, and >5-point reduction in Physical Impairment and Impact on Everyday
Activities domain scores measured by the Migraine Physical Function Impact Diary. All endpoints assessed change from
baseline at month 3.

Results: Patients receiving erenumab experienced —2.9 days change in monthly migraine days, compared with —1.8 days
for placebo, least-squares mean (95% Cl) treatment difference of —1.0 {(—1.6, —0.5) (p <0.001). A=>50% reduction in
monthly migraine days was achieved by 39.7% (erenumab) and 29.5% (placebo) of patients (OR:1.5%9 (95% Cl: 1.12, 2.27)
(p=0.010). Migraine-specific medication treatment days were reduced by —1.2 (erenumab) and ~0.6 (placebo) days, a
treatment difference of —0.6 (—1.0, —0.2) (p=0.002). The >5-point reducticn rates in Migraine Physical Function
Impact Diary — Physical Impairment were 33.0% and 27.1% (OR:1.33 (0.92, 1.90) (p=0.13) and in Migraine Physical
Function Impact Diary — Everyday Activities were 40.4% and 35.8% (OR:1.22 (0.87, 1.71) (p = 0.26). Safety and adverse
event profiles of erenumab were similar to placebo. Most frequent adverse events were upper respiratory tract infection,
injection site pain, and nasopharyngitis.

Conclusions: As a preventive treatment of episodic migraine, erenumab at a dosage of 70mg monthly significantly
reduced migraine frequency and acute migraine-specific medication use. (Funded by Amgen).

Trial registration: ClinicalTrials.gov, NCT02483585.
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A Controlled Trial of Erenumab
for Episodic Migraine

Peter ). Goadsby, M.D., Ph.D., Uwe Reuter, M.D., Yngve Hallstrém, M.D.,
Gregor Broessner, M.D., Jo H. Bonner, M.D., Feng Zhang, M.S.,
Sandhya Sapra, Ph.D., Hernan Picard, M.D., Ph.D., Daniel D. Mikol, M.D., Ph.D.,
and Robert A. Lenz, M.D., Ph.D.

ABSTRACT

BACKGROUND
We tested erenumab, a fully human monoclonal antibody that inhibits the calcito-
nin gene—related peptide receptor, for the prevention of episodic migraine.

METHODS

We randomly assigned patients to receive a subcutaneous injection of either erenumab,
at a dose of 70 mg or 140 mg, or placebo monthly for 6 months. The primary end
point was the change from baseline to months 4 through 6 in the mean number
of migraine days per month. Secondary end points were a 50% or greater reduction

in mean migraine days per month, change in the number of days of use of acute

migraine-specific medication, and change in scores on the physical-impairment and
everyday-activities domains of the Migraine Physical Function Impact Diary (scale
transformed to 0 to 100, with higher scores representing greater migraine burden
on functioning).

RESULTS

A total of 955 patients underwent randomization: 317 were assigned to the 70-mg
erenumab group, 319 to the 140-mg erenumab group, and 319 to the placebo group.
The mean number of migraine days per month at baseline was 8.3 in the overall
population; by months 4 through 6, the number of days was reduced by 3.2 in the
70-mg erenumab group and by 3.7 in the 140-mg erenumab group, as compared with
1.8 days in the placebo group (P<0.001 for each dose vs. placebo). A 50% or greater
reduction in the mean number of migraine days per month was achieved for 43.3%
of patients in the 70-mg erenumab group and 50.0% of patients in the 140-mg
erenumab group, as compared with 26.6% in the placebo group (P<0.001 for each
dose vs. placebo), and the number of days of use of acute migraine—specific medica-
tion was reduced by 1.1 days in the 70-mg erenumab group and by 1.6 days in the
140-mg erenumab group, as compared with 0.2 days in the placebo group (P<0.001
for each dose vs. placebo). Physical-impairment scores improved by 4.2 and 4.8 points
in the 70-mg and 140-mg erenumab groups, respectively, as compared with 2.4 points
in the placebo group (P<0.001 for each dose vs. placebo), and everyday-activities scores
improved by 5.5 and 5.9 points in the 70-mg and 140-mg erenumab groups, respec-
tively, as compared with 3.3 points in the placebo group (P<0.001 for each dose vs.
placebo). The rates of adverse events were similar between erenumab and placebo.

CONCLUSIONS

Erenumab administered subcutaneously at a monthly dose of 70 mg or 140 mg sig-
nificantly reduced migraine frequency, the effects of migraines on daily activities,
and the use of acute migraine—specific medication over a period of 6 months. The
long-term safety and durability of the effect of erenumab require further study.
(Funded by Amgen and Novartis; STRIVE ClinicalTrials.gov number, NCT02456740.)

From the National Institute for Health
Research—-Wellcome Trust King's Clinical
Research Facility, King's College Hospi-
tal, London (P).G.); the Department of
Neurology, Charité Universititsmedizin
Berlin, Berlin (U.R.); the Neuro Center,
St. Goran Hospital, Stockholm (Y.H.);
the Department of Neurology, Headache
Outpatient Clinic, Medical University of
Innsbruck, Innsbruck, Austria (G.Bl);
Mercy Research, St. Louis (J.H.B); and
the Departments of Global Biostatistical
Science (F.Z.), Global Health Economics
(S.S), and Global Development (H.P.,
D.D.M., R.A_L), Amgen, Thousand Oaks,
CA. Address reprint requests to Dr.
Goadsby at King's College London, Well-
come Foundation Bldg., King's College
Hospital, London SE5 9P), United King-
dom, or at peter.goadsby@kcl.ac.uk.

N Engl ] Med 2017;377:2123-32.
DOI: 10.1056/NEJM0al705848
Copyright @ 2017 Massachusetts Medical Society.
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Safety and efficacy of erenumab for preventive treatment of
chronic migraine: a randomised, double-blind,
placebo-controlled phase 2 trial

Stewart Teppe, Messoud A shing, Uhwe Beuter, Jan L Srendes, Dovid Doleld, Stephen Sitberstein, Pau!Winnes Dean Leonandi, Danés! Mikal,
RobertLenz

Summary

Background The calcitonin gene-related peptide {CGRF) pathway is important in migraine pathophysiology. We
assessed the efficacy and safety of erenumab, a fully human monoclonal antibody against the CGRF receptor, in
patients with chronic migraine.

Methods This was a_phase 2, mndomised, double-blind, placebo-controlled, multicentre study of erenumab for adules
aged 1865 yvears with chronic migraine, enrolled from 69 headache and clinical research centres in Morth America

and Europe. Chronic migraine was defined as 15 or more headache days per month, of which eight or more were
migrai.ne days. Patients were andomly assigned (3:2:2) to subcutaneous placebo, erenumab 70 mg, or erenumak

mp given every 4 weeks for 12 weeks. Randomisation was centrally executed using an interactive voice or web
I-EiPJ'EISE system. Fatients, study investigators, and study Sponsor personnel were masked to reatment assignment.
The primary endpoint was the change in monthly migraine days from baseline to the last 4 weeks of double-blind
reatment (weeks 9-11). Safety endpoints were adverse events, clinical laboratory values, vital signs, and ante
erenumab antibodies. The efficacy analysis set induded patients who recetved at least one dose of investigational
product and completed at least one post-baseline monthly measurement. The safety analysis set included patients
who received at least one dose of investigational product. The study is registered with ClinicalTrials gov, number
NCTD2066415.

Findings From April 3, 2004, to Dec 4, 2015, 667 patient=s were randomly assigned to receive placebo [n=286), erenumab
70 mg (0=191). or erenumab 140 mg (n=1%0). Erenumab 70 mg and 140 mg reduced monthly migmine days versus
placebo (both doses —6- & days vs placebo —4 - 2 days: difference —2 -5, 95% CI —3-3 to —1-4, p=0-0001). Adverse events
were reported in 110 (39%) of 252 patients, 83 (44%6) of 190 patents, and 38 [473&) of 188 patents in the placeba,
70 myg, and 140 mg groups, respectively. The most frequent adverse events were injection-site pain, upper respiratory
tract infection. and nausea. Serious adverse events were reported by seven (2%4), six (3%6). and two (1%6] patients,
respectively: none were reported in more than one patient in any group or led to discontinuation. 11 patients in the
70 mg group and three in the 140 mg group had anti-erenumab binding antibodies; none had anti-erenumab
neutralising antibodies. Mo clinically significant abnormalities in vital signs, laboratory results, or electrocardiogram
findings were identified. OF 667 patients randomly assigned to treatment, 637 completed treatment. Four withdrew
because of adverse events. two each in the placebo and 140 mg groups.

Interpretation In patients with chronic migraine, erenumab 70 mg and 140 mg reduced the number of monthly
migraine davs with a safe file similar to placebo, providing evidence that erenumab could be a potential therapy
for migraine prevention. Further research is needed 1o understand long-term efficacy and safety of erenumakb, and the
applicability of this study to realworld settings.
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Efficacy and tolerability of erenumab in patients with
episodic migraine in whom two-to-four previous preventive
treatments were unsuccessful: a randomised, double-blind,
placebo-controlled, phase 3b study

Uwe Reuter, Peter | Goadsby, Michel Lanteri-Minet, Shihua Wen, Peggy Hours-Zesiger, Michel D Ferrari, Jan Klatt

Summary

Background A substantial proportion of patients with migraine does not respond to, or cannot tolerate, oral preventive
treatments. Erenumab is a novel CGRP-receptor antibody with preventive efficacy in migraine. We assessed its
efficacy and tolerability in patients with episodic migraine in whom previous treatment with two-to-four migraine
preventives had been unsuccessful.

Methods LIBERTY was a 12-week, double-blind, placebo-controlled randomised study at 59 sites in 16 countries.
Eligible patients were aged 18-65 years and had a history of episodic migraine with or without aura for at least
12 months, had migraine for an average of 4-14 days per month during the 3 months before screening, and had been
treated unsuccessfully (in terms of either efficacy or tolerability, or both) with between two and four preventive
treatments. Eligible participants were randomly assigned (1:1) to receive either erenumab 140 mg (via two 70 mg
injections) or_placebo every 4 weeks subcutaneously for 12 weeks. Randomisation was by interactive response
technology and was stratified by monthly frequency of migraine headache (4-7 vs 8—14 migraine days per month)
during the baseline phase. Cenduit generated the randomisation list and assigned participants to groups. Participants,
investigators, people doing various assessments, and the study sponsor were masked to treatment assignment. The
primary endpoint was the proportion of patients achieving a 50% or greater reduction in the mean number of monthly
migraine days during weeks 9-12. Efficacy was measured in the full analysis set, which included all randomly assigned
patients who started their assigned treatment and completed at least one post-baseline monthly migraine day
measurement. Safety and tolerability were assessed by recording adverse events and by physical examination,
assessment of vital signs, clinical laboratory assessments, and electrocardiography. Safety was assessed in all randomly
assigned patients who received at least one dose of study drug. This trial is registered with ClinicalTrials.gov, number
NCT03096834. The trial is closed to new participants, but the open-label extension phase is ongoing.

Findings Between March 20, 2017, and Oct 27, 2017, Zﬂpatticipants were randomly assigned, 121 to the erenumab
group and 125 to the placebo group. 95 of 246 (39%) participants had previously unsuccessfully tried two preventive
drugs, 93 (38%) had tried three, and 56 (23%) had tried four. At week 12, 36 (30%) patients in the erenumab had a
50% or greater reduction from baseline in the mean number of monthly migraine days, compared with 17 (14%) in
the placebo group (odds ratio 2-7 [95% CI 1-4-5-2]; p=0-002). The tolerability and safety profiles of erenumab and
placebo were similar. The most frequent treatment-emergent adverse event was injection site pain, which occurred in
seven (6%) participants in both groups.

Interpretation Compared with placebo, erenumab was efficacious in patients with episodic migraine who previously
did not respond to or tolerate between two and four previous migraine preventive treatments. Erenumab might be an
option for patients with difficult-to-treat migraine who have high unmet needs and few treatment options.

Published Online

October 22, 2018
http://dx.doi.org/10.1016/
50140-6736(18)32534-0

See Online/Comment
http://dx.doi.org/10.1016/
$0140-6736(18)32606-0
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A Randomized, Double-Blind, Placebo-Controlled Study to
Evaluate the Effect of Erenumab on Exercise Time During a
Treadmill Test in Patients With Stable Angina

Christophe Depre, MD, PhD; Lubomir Antalik, MUDr; Amaal Starling, MD; Michael Koren, MD;
Osaro Eisele, MD, MPH; Robert A. Lenz, MD, PhD; Daniel D. Mikol, MD, PhD

Objective.—To determine the potential impact of erenumab, a human anti-calcitonin gene-related peptide (CGRP)
receptor monoclonal antibody, on total exercise time (TET), time to exercise-induced angina, and ST depression in a
double-blind, placebo-controlled study in patients with stable angina due to documented coronary artery disease.

Background.—The relative importance of the CGRP receptor pathway during myocardial ischemia has not been established.

Methods.—An exercise treadmill test was conducted following a single IV infusion of erenumab 140 mg or placebo.

The primary endpoint was the change from baseline in exercise duration as measured by TET with a noninferiority margin
of —90 seconds. Safety follow-up visits occurred through week 12. Eighty-eight participants were included in the analysis.

Results.—LS mean (SE) change in TET was —2.9 [14.8] seconds in the erenumab group and 8.1 [14.4] seconds in placebo;
adjusted mean (90% CI) treatment difference was —11.0 (—44.9, 22.9) seconds. The CI lower bound (—44.9 sec) did not reach
pre-defined non-inferiority margin of —90 seconds, demonstrating that TET change from baseline in the erenumab group was
non-inferior to placebo. There was no difference in time to exercise-induced angina in erenumab and placebo groups (median
[90% CI] time of 500 [420, 540] vs 508 [405, 572] seconds; hazard ratio [90% CI]: L11 [0.73, 1.69], P=.69) or time to onset of
>1 mm ST-segment depression (median [90% CI] time of 407 [380, 443] vs 420 [409,480] seconds; hazard ratio [95% CI]: 1.14
[0.76, 1.69], P=.59). Adverse events were reported by 27% and 32% of patients in erenumab and placebo groups.

Conclusions.—Erenumab did not adversely affect exercise time in a high cardiovascular risk population of patients,
supporting that inhibition of the canonical CGRP receptor does not worsen myocardial ischemia.
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