MIGRAINE:
Management Update

Paul Winner, DO, FAAN,FAHS
Director, Palm Beach Headache Center
Director, Premiere Research Institute

Clinical Professor of Neurology
Nova Southeastern University
Fort Lauderdale, Florida
PremiereResearchinstitute.com
DisclosureResearch,Consultant,Speaker

for Alder, Allergan, Amgenivinar,Biohaven
Lundbeck,Novartis,Supernus,Teva




MIGRAINE:
Management Update

Objectives:

AUNCOVERING THE PATIENT
BURDEN

AWHY PATHOPHYSIOLOGY
ANEW TREATMENT STRATEGIES



Migraine is e ONGIERM NEUROLOGICAL
DISEASKHIth DEBILITATING SYMPTOMS
that Iimpact patients, society, and the
healthcare systerh®

- .
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Case Study MN

MN Is a 39earold woman with a history of migraine with and without aura
[visual] since adolescence. Initially she had headactgsries monthly

until her late 20s. Presently her headaches are occurring 2 times weekly
lasting 12 days. In the last 3 months she has an average of 12 headache ¢
per month. Her MIDAS is 55 and she has been in the ER one time in the |
month for statusmigrainosus

Past medical history: Hypertensiofx. with Candesartan
Physical examination: Normal
Past medications: She had an initial trial pfopanololin her late 20swhich was unsuccessful.



Diagnostic Criteria for Migraine (IGBHbeta)

‘A Headache is accompanied by at ledsof:
‘@ C Nausea and/or vomiting

C Phonophobia and/or photophobia

History of¥p headache attacks thdast
@ 4-72 hours, with at least 2 of the following
features:

C Unilateral location

G Pulsating quality May be accompanied by aura:

G Moderate or severe pain intensity Spreads gradually, affecting visual, sensory,

C Aggravated by, or causing avoidance of, routine speech/language, or motor function
physical activity

Chronic migraine:

C1SIRFEOKS 2y xmp RI&akYz2yidkKa F2NJ b

C Features of migraine on at least 8 days/month

Headache Classification Committee of the International Headache Sdei8tyQephalalgia2013;33(9):62508.



A PERSISTENT DISEASE WITH ACUTE ATTACKS

A THE CONTINUUM OF MIGRAINE FREQUENCY

Frequency of Headache Days in Migraine

EPISODIC CHRONIC

<l15headache days X Mmhppadache days
per month-3 per monti-3

~1 -I: 3 people with migraine have
O headache onk Mays/month?

1. Goadsby PJ, et dPhysiol Re\2017P7:553622. 2.Headache Classification Committee of the International Headache SocietyG#pBalalgia2013;33:6298B08. 3.
Blumenfeld AM, et alCephalalgia2010;31:301315.



Different Phases of Migraihé

A Hypersensitivity to
light, sound, and
touch?°

A Headache
A Anxiety
A Nausea

Interictal

A Cogpnitive A Depression
dysfunctior® A Nausea

A Fatigue A Photophobia

Premonitor
hours-days

|||||||||||||||||||||||||Il

Headache

AYawning34 A Neck stiffness
A Fatigue A Food cravings
A Nausea

A Mood changes

4¢72 h

Postdrome
hours-days

A Scintillating
Aura scotoma-®
<1h A Visual distortion

A Pins and needles

A Throbbing A Phonophobia

headache>"® A Cognitive
A Nausea dysfunction
A Vomiting A Congestion

A Photophobia A Allodynia

1. Charles ALancet Neurol2018;17(2):174.82. 2. Linde MActaNeurolScand 2006;114(2):783. 3. Charles Aleadache2013;53(2):413119. 4.KelmanL.Headache2004;44(9):865
872. 5. CadiRK Headache2007;47¢uppll):S44S51 6. Headache Classification Committee of the International Headache S@aphalalgia2013;33(9):629808. 7. Farooq K et al.
ContinEducAnaesthCritCare Pain2008;8(4):138L42. 8. Burstein R et a@lNeurosci2015;35(17):6618629.



A DISABLING DISEASE

A THE PROGRESSIVE IMPACT OF MIGRAINE

Migraine Disability
Assessment Scale
(MIDAS)

MIDAS SCORE CATEGORIES:
Little or no disability (scor@c¢b)
Mild disability (scoréc10)

H W Moderate disability (scor&1¢20)

H W Severe disability (scor21¢40)

H H Very severe disability (scorl¢270)

Disability progressively increasetth

increasing frequency of headache days

1.Blumenfeld AM, et alCephalalgia2010;31:301315.

HeadacheRelated Disability by Monthly Headache Frequency

(N=8,281)
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A In patients with episodic migraine dfto 6 headaches per month,70%
experienced moderate to severe disability

A)YT AEOIT T EA | EC @eatabhedparnEnth] ad @anye@O E
had moderate to very severe disability

J



THE Debilitating impact OF MIGRAINE

AaLDw! Lb9 Lath{9{ {LDbLCL/!'™b¢ .!w59b hb t!¢LI9bC{
) Il PAAO 1T £ | ECOAET A 11 5AOE AlaGtody of kK irkphctiof rAidraine O1 A E A
lives based on theCaMEOstudy (n=4,022? with the AMPP data (n=6,204)3

of housework in
8%  11%
Missed family 66% OF EPISODIC OF CHRONIC
activities in - 2704 MIGRAINE MIGRAINE
past montr? PATIENTS PATIENTS!

Missed an important

event (wedding, 25% foLoa a2 n oo A c
graduation,etc) in ‘ 39% 'EOO A A % Ildh& peAvaeéan } J
past montt? the past2 weeks

Il Moderate Episodic Migraine* [l Chronic Migraink

AMPP = American Migraine Prevalence and Prevention; CaMEO = Chronic Migraine Epidemiology and Outcomes.

*Moderate episodic migraine patients assessed for missed work days had >3 to <10 headache days/month and for famiydifeebddche days/month3

W KNBYAO YAINIAYS LI GASyGa raaSaaSR2AYy 020K aGdzZRASa KIFIR xmp KSIRIFOKS RIFI&akyYz2:
1.Blumenfeld AM, et alCephalalgia2010;31:301315. 2.Buse DC, et aMayo Clin Pro016; 2016;91(5):59611. 3. Stewart WF, et al.Occup Environ Med010;52(1):8L4.



Involves multiple processes
In the central and peripheral nervous
system (CNS and PNSY

Goadsby PJ, et &l. Engl J Me®2002346(4):257270. 2. Goadsby PJ, et@hysiol Rev



Pathophysiology of Migraine:
|Is Becoming Better Understood

A A key pathway for pain in migraine may be the

~=" Thalamus

trigeminovascular input from the meningeal i £ - .
vessels, which passes through the trigeminal ' * > nuclous
ganglion and synapses on second order e, R
neurons in the trigeminocervical complex? ceruleus
N
/ r—i \ /Supenor
Dura T . —~salivatory nucleus
A The headache phase of a migraine attack is / - / (AL £ :
thought to originate in activation of nociceptors =0 / Yy \ fuclous
Innervating pial, arachnoid and dural blood T\ v
vessels, as well as large cerebral arteries and £ /) = /," .
sinuses? o/
\
\
Pterygopalatine
ganglion

Goadsby PJ, et al. N Engl J Med. 2002;346(4):257-270.
1. Goadsby PJ, et al. N Engl J Med. 2002;346(4):257-270. 2. Noseda R, et al. Pain. 2013;154(suppl 1):S44-S53.



TRIGEMINAL NERVE INNERVATES MENINGEAL BLOOD VESS

RELEASES NEUROPEPTIDES, SUCH AS CGRP
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| TRIGEMINAL NERVE

TERMINAL
Trigeminal nerve signals to the meningeal blood T\ VAT
vessels by secreting neuropeptides, including CGRP, :

which signals through its corresponding receptor.'?
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RECURRENT ACTIVATION OF TRIGEMINAL PATHWAY CAN FA(

CENTRAL
NERVOUS
SYSTEM

Frequent activation of the trigeminal
system contributes to the
development and maintenance of
sensitization at the PNS and CNS.*?

TRIGEMINAL
NUCLEUS CAUDALIS &
(TNQ)

‘i -

R i ‘;/j/ ,. \ \ \\
TRIGEMINAL \
PERIPHERAL GANGLION

NERVOUS (TG)
SYSTEM
(PNS)
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CGRP: A KEY PLAYER IN MIGRAINE
PATH O P HYS I O L@G:¥R%vels are elevated during migraine attack

< 80
3
=
=
37-amino acid b
neuropeptide? @
© 40
=
(7]
©
o
20 J i—
0

Control Migraine Posttriptan

CGRP = calcitonin gernelated peptide.
*Plasma CGRP levels measured from external jugular bfood.

1. Russo AFAnnu Rev Pharmacol Toxi@15;55:533552. 2 Raddant AC, Russo AExpert Rev Mol Med011;13:e36.
3. Edvinsson Let al.Eur J Neurol998;5(4):328B41.
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Evidence Suggests CGRP May Play a Causal Role

Migraine

Each line represents a patient who received CGRP infusion

6

5

Headache Intensity Score
w

N ) R v \
O 10 20 30 40 50 60 2 3 4 5 6 7 8 9 10 11 12
Min Hour

Immediate Headache Delayed Headache

CGRP = calcitonin gerrelated peptide.
1. Lassen LH, et aCephalalgia2002;22:5461.

9 patients infused
with CGRP

All
eventually developed a headache

8 of 9
experienced an immediate headache

30f9
had a migraine attack during the delayed period
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CGRP receptors are located at several sites within the trigeminal pathway

_ MENINGEAL
CGRP receptors  Meningeal vessels ARTERIES

are found in Trigeminal ganglion

multiple areas!2 .
P Brainstem (eg, TNC)

Brain (eg, thalamus)

CGRP receptors  Vascular smooth muscle cells

are expressed Neurons TRIGEMINAL
0N NUMEerous Glial cell - NUCLEUS CAUDALIS
_ lal cells CGRP - (TNC)
cell types’. RECEPTOR N
Mast cells TRIGEMINAL ~

GANGLION
(TG)

CGRP = calcitonin gerrelated peptide; CLR = calcitonin receptidre receptor; RAMP = receptor activity modifying protein.
CGRP may be expressed in additional brain regions in which CGRP receptor localization has not been established.

1.lyengar S, et aPain.2017;158(4):54%859. 2. Eftekhari S, Edvinssoifher Adv Neurol Disar@010;3(6):36B78. 3.Raddant AC, Russo AlExpert Rev Mol Med011;13:e36.



General Principles for Migraine Managemént

A Migraine treatment goals may include ACUTE TREATMENT

A Relieving symptoms and restoring function _ . _
A Reducing headache frequency and severit Achieve rapid pain relief during an attack, and
g q y y improve function and reduce disability

A Reducing headachelated disability
A Preventing disease progression

PREVENTIVE TREATMENT

Reduce migraine attack frequency, severity,
and disability

1. Silberstein SBContinuum MinneapMinn). 2015;21(4 Headache):9889.2. Silberstein SINeurology 2000;55(6):75462.
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PREVENTIVE MIGRAINE TREATMENTS

A CURRENT PREVENTIVE OPTAONS

Antidepressants Antiepileptics Antihypertensives Neurotoxins Nutraceuticals

Preventive therapy is effective for some patients. Studies indicate4bétof patients receiving preventive therapy
gAftf SELSNASYOS I NBRdOGAZ2Y AYy GKS%¥SIYy Y2y GaKf e

1. Barbanti P, et aNeurol Sci2012;33:5137%5140. 2. Silberstein SDontinuum (Minneap MinnR015;21:973py pd o ® 5 Q! Y Nebdpsystiatr DiS TrélalS NJ { W
2008;4(6):11551.167. 4. Silberstein SD, et al; for Quality Standards Subcommittee of the American Academy of Neurologyraedd¢ha Meadache Societyeurology
2012;78(17):13372.345.
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Challenges of PREVENTIVE MIGRAINE TREATME

tteee treeend

who are candidatefor are nonadherenvith
oral preventive therapy
migraine treatment after 12months of
ATT6C O0OA EO treatment?”

*Retrospective claims analysis of a US claims database (Truven MarketScan Databases) was queried to identify patier@s 1Rgears of age, diagnosed with chronic migraine,
and initiated an oral migraine preventive medication (antidepressants, beta blockers, or anticonvulsants) between J&@@8rnahd September 30, 2012 (N=8,688).

1. Lipton RB, et alNeurology2007;68;343349.2. Hepp Z, et aCephalalgia2015;35(6):478188.
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Patientreported Reasons for Discontinuation of Preventive treatme

A LACK OF EFFICACY AND/OR MEDICATION SIDE EFFECTS ARE THE COMMON REASONS FOR DISC(
OF PREVENTIVE TREATMENT

IBMS-1l assessed preventive therapy patterns ifi,165patients with migraine?

47.1%

46.4%
45.2%

m Antidepressants (n=205)
m Antiepileptics (n=125)
m | blockers(n=130)

18.3%

13.9%

. 11.2% 11.5%

Satisfactory Resolution Lack of Efficacy Side Effects Cost Other

10.4%

IBMS = International Burden of Migraine Study.
1. Blumenfeld AM, et alHeadache2013;53:644655.
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Preventive Treatments for Migraine

APreventive treatments are crucial
AEvidencebased guidelines are availabfe

APreviously approved preventive treatments
were not designed specifically for migrairfe

APreventive treatments are underutiliz&d

American Headache Socielfgeadache2019;59 1):218. 2.Silberstein SD etaﬂeurolo?Kl2012;78 17):1331.345 3. Silberstein SDleurology 2000;55&6%:754762. 4,
Pringsheim T et aCan J Neurol S&A012;39(2 Suﬂ)l 25)839 5. Evers S et &ur J NeuroR009;16(9):96881. 6. Kennis K et.@r J Gen Prac2013;63(613):443
445.77. LanterMinet M et al.J Headache Pai2014;15(1):2.



Case Study MN

MN is a 39earold woman with a history of migraine with and without aura
[visual] since adolescence. Initially she had headactiegmes monthly

until her late 20s. Presently her headaches are occurring 2 times weekly
lasting 12 days.In the last 3 months she has an average of 12 headache
days per month. Her Midas is &bd she has been in the ER one time in the
last month for status migrainosus.

Past medical history: Hypertensiof. with Candesartan
Physical examination: Normal
Past medications: She had amtial trial of propanololin her late 20swhich was unsuccessful.



When Should Patients Be Considered 1
Preventive Treatment?

Al GGF O1a FTNBIljdzSYyiateée AyiSNFSNE
despite acute treatment

ACNBIljdzSyd FadaglFoOola oxn al 5av0

A Contraindication to, failure, or overuse of acute treatments

A AEs with acute treatments

A Patient preference

American Headache Sociegyeadache2019'59(18:318. 2.Silberstein SD et.dleurology 2012;78%7):1331345 3. Silberstein SMeurology 2000;55(6):75462. 4.Pringsheinil et al.Can NeurolSci 2012;39(Zuppl2):S159. 5. Evers S et &urJ
Neurol 2009:16(9):96®81. 6.KennisK et al Br J Geract 2013;63(613):44@45. 7 LanteriMinet M ét al.J Headache Pai2014;15(1):2.



Table below Is taken directly from the
AHS Position Statement

Established efficacy’ Probably effective* Possibly effective’
Antiepileptic drugs ntidepressants ‘E inhibitors: Lisinopri
Antiepileptic drugs/ Antidep t ACE inhibitors: Lisinopril
Divalproex sodium! Amitriptyline Alpha-agonists
Valproate sodium | Venlafaxine Clonidine
Topiramute“ Beta-blockers Guanfacine
Beta-blockers Atenolol Antiepileptic drugs: Carbamazepine
Metoprolol Nadolol Beta-blockers
Propranolol Nebivolol
Timolol Pindolol
Triptans: Frovatriptan' Antihistamines: Cyproheptadine
OnabotulinumtoxinA™ Angiotensin receptor blockers: Candesartan

American Headache Sociefjeadache2019;59(1):418. 2.Silberstein SD et .dNeurology 2012;78(17):13371.345 3. Silberstein SDleurology 2000;55(6):75462. 4.

Pringsheinil et al.Can NeurolSci 2012;39(Zuppl2):S159. 5. Evers S et &urJ Neural2009;16(9):96881. 6.KennisK et al Br J GePract 2013;63(613):44345. 7.
LanteriMinet M et al.J Headache Pai2014;15(1):2.



Case Study MN

AAfter an adequate trial aopiramate patient failed to respond with a
decrease In frequency or severity of her migraines.

AThe patient informs you that after searching the Internet she wants to try
one of the new FDA approved medications for the prevention of
migraine, a CGRP antagonist.



Considerations on Guidelines for
Migraine Prevention in the AHIIGRP Era

Synopsis of American Headache Society Consensus Statement

AHS Consensus Statement

The American Headache Society Position Statement On
Integratin g‘\le Migraine Treatments Into Clinical Practice




Emerging Options for Treating Migrain

A CGRP is crucial in the pathophysiology of migraine

mADbsthat target CGRP are a mechanidmsed and

diseasespecific class of preventive treatments developed
for migraine’

A
é mAbstargeting CGRP have been shown to be effective

mADbstargeting CGRP are effective Iin patients who have

failed prior preventives and those on concurrent oral
preventive

American Headache Sociegeadache2019;59(1&:418. 2.Silberstein SD et d\eurology 2012_;783\]/.'7):1331345 3. Silberstein SDleurology 2000;55(6):75462. 4.Pringsheinl et al.Can NeurolSci 2012;39(Zuppl2):S159. 5. Evers S et &urJ
Neurol 2009;16(9):96881. 6.KennisK et al Br J GePract 2013;63(613):44345. 7 LanteriMinet M et al.J Headache Pai2014;15(1):2.



Considerations for Initiating Treatment
With AnttCGRPs

Established efficacy’ Probably effective’ Possibly effective’
Antiepileptic drugs" Antidepressants ACE inhibitors: Lisinopril
Divalproex sodium/ Amitriptyline Alpha-agonists
Valproate sodium | Venlafaxine Clonidine
Tcrpiramate“ Beta-blockers Guanfacine
Beta-blockers Atenolol Antiepileptic drugs: Carbamazepine
Metoprolol Nadolol Beta-blockers
Propranolol Nebivolol
Timolol Pindolol
Triptans: Frovatriptan' Antihistamines: Cyproheptadine
OnabotulinumtoxinA*? Angiotensin receptor blockers: Candesartan

American Headache Sociefjeadache2019;59(1):418. 2.Silberstein SD et .dNeurology 2012;78(17):13371.345 3. Silberstein SDleurology 2000;55(6):75462. 4.
Pringsheinil et al.Can NeurolSci 2012;39(Zuppl2):S159. 5. Evers S et &urJ Neural2009;16(9):96881. 6.KennisK et al Br J GePract 2013;63(613):44345. 7.
LanteriMinet M et al.J Headache Pai2014;15(1):2.



