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ODbjectives

V' Explain Issues with Available Therapiedviagraine

V' Explain the potential role of CGRP In migraine pathophysiology

V Differentiatebetween small molecules (th@epant$ and
monoclonal antibodies in treatment of migraine

VVmonoclonal antibodies and their efficacy, safety and tolerability in
the prevention of migraine.




What Is migraine?

1 in every 7 people 2"d most disabling
suffers from migraine disease in the world

teettie

Women are 3 times
more likely to get
migraine compared
with men
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Pharmacological
management of migraine

| |
Abortive Preventive
strategy strategy




Indications for Preventive Therapy in Patients With Migrair

frequency of attacks>1wk Acute medication overuse

Recurring migraine significantly
interfering with QOL and daily When to use Patient preference

routine despite acute treatment preventive
therapy

Failure of, contraindication to, or SpeCIaI ClrcumStanceS(

troublesome AE from acute hemiplegic migraine, frequent,
medications long or uncomfortable aura)




Current evidencdased Migraine
Prevention Treatments: EFNS Guidelines

Level A: Medications with

established efficacy and S2e BF LECREINS Al Level C: Medications are
hould be offeredfor miarain probably effective anashould possibly effective andnay be
Should be otleredior migraine be consideredor migraine consideredfor migraine
prevention prevention prevention

wPropranolol wAmitriptyline wLisinopril
wMetoprolol wVenlafaxine wCandesartan
wValproicacid wBisoprolol wGabapentin
w Topiramate wNaproxen wWASpirin
wFlunarizine w Petasites wCoenzyme Q10

w Magnesium

First choice agents recommended wRiboflavin |
for Chronic Migraine: w Tanacetumparthenium
wMethysergide
Topiramate
Onabotuliniumtoxin




|Issues with Available Preventive
Therapies for Migraine

VVNon of the available preventive therapies was developed specifically
for migraine.

V There are efficacy, safety, adherence and diduagg interaction issues
for a substantial proportion of migraine patients.

VVNo pharmacologic treatments hold compelling evidence of efficacy Iin
CM refractory patients




Emerging drugs for migraine treatment

V Fortunately, new and promising drugs are developed for acute and
preventive migraine-specific treatment

Novelacutetreatments:

wGepantytarget CGRP pathway)

Novelpreventivetreatments:

wWCGRP monoclonal antibodies




What Is Calcitonin Gerieelated Peptide(CGRP)?

CGRP Is a &Mmino acid neuropeptide functions as a messenger in nerve cells as a vasodilator.

CGRERXxist in two forms in humans:

Ala-Cys-Aap-Thr-Ala-Thr-Cys-Val-Thr-His- CGRP Is expressgdprimary sensory
Arg-Leu-Ala-Gly-Leu-Leu-Ser-Arg-Ser-Gly- G neurons of the dorsal rogganglia,
Gly-Val-Val-Lys-Asn-Asn-Phe-Val-Pro-Thr- trigeminalgang"a and Vag@anglia_

Asn-Val-Gly-Ser-Lys-Ala-Phe-NH,

CGRP is found enteric neurons system.
This differs in 3 amino acids.




CGRP in th&rigeminovasculaéystem

Blocking Neurogenic Inflammation

CGRP
receptor

Trigeminal nerve

x Main sensonneuropeptidereleased
by activatedrigeminalneurons
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Calcitonin Gen&elated Peptide INligraine;
The Evidence

VV Released during migraine attacks

V Persistentelevation inchronic migraine
VV CGRIhfusion triggers migraine
\VV Headacheelief aftersumatriptancoincideswith normalization oflCGRP levels

VV CGRP blockade at key sit&édlC, PAGhalamus) effective ipreclinical models
of cephalic pain

GOADSBRJ, ET AL ANNNEUROLIL988FEB23(2):193-6.
LASSEN LH, ET GBEPHALALG2R02FER22(1):54-61
JUHASE, ET AICEPHALALG2805MAR25(3):179-83.
DURHAM, P. NEJA004 350(11): 10731075




Drugsdirected atmodulating CGRaetivity inmigraine
x CGRP receptor antagonist (t@epant$

x Therapeutic monoclonal antibodies
Monoclonal antibodies to the CGRP receptor

U Erenumab

Monoclonal antibodies to the CGRP ligand:
U FremanezumalGalcanezumalEptinezumab
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Small Molecules (Gepants) vs mAbs

Small Molecules

(Gepants) mAbs
Size, kDa <1 ~150
Route of administration Oral Parenteral
Cross the BBB Yes/no No
Half-life Minutes to hours 1todwk
Manufactured Chemically In tissue culture
Binding site CGRP receptor CGRP or its receptor

Metabolism Renal or hepatic

Reticuloendothelium system

_ Edvisson L. BrJ Pharmacol. 2008;155:967-969. _



CGRP receptor antagonisépant$




Atogepant

Figure. Migraine Day Responder Rates Across 12-Week Treatment Period
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"P<0 05 based on an expioratory analysis using unadusied P values

Ahe most common adverse events being nausea, fatigue, constipatasopharyngitis
and urinary tract infection.
AThe liver safety profile fatogepantwas similar to placebo.




AntFCGRP and arfiGRP receptor
monoclonal antibodies




CGRZRctivity In the absence and/or In the
presenceof anttCGRIMADs




Emergingg-CGRP monoclonal antibodies

Eptinezumab ~ Erenumab Galcanezumab Fremanezumab
Antibody-lgG | 2 4 2a
Type Humanized Human Humanized Humanized
Target CGRP CLR/RAMPI CGRP CGRP
Bioavailability 100% 40-74% 40% !
Ti12 (days) 28 2| 25-30 45
Production cell line  Yeast Mammalian Mammalian Mammalian

(Chinese hamster ovary) (Chinese hamster ovary) (Chinese hamster ovary)

Route frequency IV/iquarterly ~ SQ/monthly SQ/monthly SQ/monthly or quarterly




Efficacytcomes inrcilscaEddesHCGRP for the preysotion ofgraine
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Episodic Migraine 50 % Responder Rates and Therapeutic Gain

Erenumalb Erenumab Fremanezumak Galcanezumahb Galcanezumab Eptinezumab
ETRIVE BARISE HALD EVOLVE-1 EWVOILWVE-2 PROMISE-1
PLC-T0-140mg PLC-TOmg PLC-225-675mg PLC-120-240mg™  PLC-120-240mg" PFLC-100-300mg
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Fig. 1 509 responder rates for the prevention of episodic migraine The numbers on top of the columnis reflect therapeutic gain (verum minis placebao)
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Efficacy outwbmeghls usmdsHC GRP for the prevamtiomograine

-
Chronic Migraine 50 % Responder Rates and Therapeutic Gain
Erenumaks Fremanezumab Galcanezumakb Eptinizumab®*
PLC-70-140mg PLC-225-675mg PLC-120mg-240mg* PLC-10-30-100-200rmg
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Fig. 2 509 responder rates for the prevention of chronic migraine. The numbers on top of the columns refleds therapeutic gain (verum minis placebo)
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Side effects

Monoclonal antibody Adverse events

Erenumab (AMG 334) Injection-site pain, upper respiratory infection, nasopharynagitis, influenza, fatigue,
nausea, joint pain, back pain, and headache.

Galcanezumab (LY 2951742) Injection-site pain, erythema, respiratory infection, nasopharyngitis, abdominal pain,
nausea, and dysmenorrhoea.

Eptinezumab (ALD 403) Respiratory infection, sinusitis, urinary infection, fatigue, dizziness, nausea,
vomiting, back pain, joint pain, dry mouth, and ECG changes.

Fremanezumab (TEV 48125) Injection-site pain, erythema, pruritus, sinusitis, urinary infection, dizziness,
back pain, dry mouth, ECG changes, and tooth abscess.




FDA approved ar8GRP monoclonal
antibodies

-Erenumab) 70 mg, SQ, monthly (May 2018)
-Galcanezumahl20 mg, SQ, monthly (Sep 2018)
- Fremanezumal225 mg, SQ, monthi\sép 2018

- Eptinezumald 00 mg, 1V, quarterly ( Feb 2020)

AJOVY  mmemee |
(fremanezumab-virm) /
injection




Efficacy of Erenumab in episodic and chronic

migraine ( Phase Il study results)
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Efficacy of Erenumab in episodic migraine
(ARISE trial Phase [l study results)

Primary Endpoint Results
Erenumab 70 mg Placebo
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Dodick D, et al. Presented at AAN 2017. Emerging Science Abstract 001.







