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Outline
1. Recognize the global disability from migraine
2. Understand that migraine is a brain disorder

3. Learn about the current and future abortive treatments
for Migraine headache

4. Recognize current and future preventative treatments
for migraine
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Figure 1: Global DALYs by age and neurological disorder in 2015
DALYs=disability-adjusted life-years.




The Migraine Attack
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MIGRAINE

A Migraine in not f@djust al h

A Migraine is an inherited neurological disorder
characterized by an underlying state of increased
responsiveness of cortical and subcortical networks that

amplify the intensity of sensory stimuli.

A It is a fisyndromeo char act
sensory function, affect, cognitive and autonomic
function.
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Why is; Migraine-a: braimdisordér?’
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A é6ééeééeééé.i s an el ectrical

A This event is calle@ortical spreading depression : a
wave that spreadat the rate of 5 mm/min on the
surface of the brain

A There is change in chemical flow within the neurens
resulting in changes in electrical signaknaghich leads
to change in local blood flow.
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Headache: The Journal of Head and Face Pain, Volume: 58, Issue: S1, Pages: 4-16, First published: 26 April 2018, DOI: (10.1111/head.13300)




CNS Activation During Migraine

Dysfunction of brain stem pain and
vascular control centers

Pain Perception®

B Anterior cingulate corte

*‘Migraine Generator™®

B Raphe nuclel
| W [ocus coeruleus
~16 mm ~18 mm B Periaqueductal gray

"Areas of red indicate cerebral blood flow increases (P < 0.001).
(Weiller et al. 1995)



PET scan in experimentally induced pain




Phase 1: prior to migraine attack

Upto 3 days prior to migraine

Fatigue, mood changes, food cravings, yawning, muscle
tenderness.

Points to involvement of Hypothalamus as a potential
origin of migraine attack.

Other areas of activation include brainstem, limbic(
emotional ) system and cortical ( executive, speech,
language) areas.
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Intracranial vasodilation and local
release of inflammatory molecules
in the meninges

Multiple afferents
carry parasympathetic
signals to the SSN

‘ LH
BNST
PVN ~ Pir
PAG
Increased parasympathetic
: tone activates meningeal
Signals from the SSN nociceptors and the
activate postganglionic trigeminovascular pathway
2 parasympathetic neurons

in the SPG, projecting to =
the meninges

SPG
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Multiple mechanisms of Migraine:

Many pathways/receptors and chemicals
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Migraine headaches: Acute abortive
treatment

Which is the best treatment to stop an acute migraine attack ?
1. to decrease pain intensity by 50% or more
2. 1o stop or decrease nausea/vomiting
3. to stop or decrease other symptoms
( light or noise sensitivity)
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Migraine headaches: Acute abortive

treatment

Acute/Abortive Examples

:ﬁ;‘g‘lﬁﬂs ET::;:::I“M Combination/Other E:::tl[t:: :n?a?:ngfﬁlmﬂ
(small molecules)
Acetaminophen Ergotamine Almotriptan Acetaminophen/aspinn/caffeine UBRELVY™
Aspirin Dihydroergotamine (DHE) | Eletriptan Butalbital/acetaminophen/caffeine | Nurtec™
Diclofenac Frovatriptan Butalbital/aspirin/caffeine
lbuprofen Maratriptan Butorphanol
MNaproxen Rizatriptan Ergotamine/caffeine
Surmatriptan | Surmatriptan/maproxen
Zolmitriptan
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Proposed Mechanisms for Triptan Effect on Migraine

Trigeminal nerve

Triptans

5-HT,, l
Inhibition of
1 5-HT,,

NT release

Nociceptive & Inflammatory l
Neurotransmitters: CGRP
NKA

Substance P Triptans

5-HT,, ¢

Vasoconstriction
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Prophylactic Examples

Angiotensin-Converting

Calcitonin Gene-

Antidepressants | PP 1SS | Beta-blockers | gl n Channel | EREYe CoH) O o | Related Peptide
Blockers (ARB) R

Amitriptyline Divalproex sodium | Atenolol Diltiazem Candesartan Airmovig®

Citalopram Gabapentin Metoprolal Mifedipine Enalapril Emgality®

Doxenin Topirarmate Maciolol Nirmadipine Irbesartan Ajony®

Fluoxetine Valproic acid Propranolol Verapamil Lisinopril Wepti™

Fluvoxamine Timolol Losartan

Mirtazapine Olmesartan

Martriptyline Rarmipril

Paroxetine Valsartan

Protriptyline

Sertraline

Venlafaxine
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Preventative
treatment

Neuronal membrane
Stabilizers

Prevent spontaneous
depolarization
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Antiepileptics

Antihypertensives

Valproic Acid Beta-blockers:
) Propranolol
Topiramate Timolol
Zonisamide Calcium channel
Lamotrigine blockers

Antidepressants

ACE inhibitors/ARBs

Amitriptyline

Nortriptyline

Botulinum toxin type A
Injection

SNRIs

CGRP MABs

Venlafaxine
Wellbutrin

Erenumab (Aimovig)

Fremanezumab (Ajovy)

Muscle relaxants
Tizanidine
Baclofen

Galcanezumab ( Emgality)

Eptinezumab ( V




Preventative

MAGNESIUM YOGA
treatment VITAMIN B2 BIOFEEDBACK
COENZYME Q10 ACUPUNCTURE
BUTTERBUR MEDITATION
NEUTRACEUTICALS FEVERFEW
ALTERNATIVE MED
MELATONIN
TURMERIC
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CALCITONIN GENE-RELATED PEPTIDE (CGRP):
EFFECTS ON THE BODY

Locally

Thermal, mechanical and chemical stimuli

Systemically

Released in response to endogenous stresses
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Increased blood flow,

potentially long lasting
Promotes wound healing
Modulates inflammation
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Somatosensory

Normal CGRFP

Figure 3

Pain Phonophobia
l Photophobia

Somatosensory

mmmmm)  High CGRP

Calcitonin gene-related peptil:le“{CGRP}: a ﬁew target for migraine.
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Migraine bonanza

Timeline Tagline

2018 -

Erenumab

CGRP receptor
antagonist

Monthly SQ

Prevention
episodic and
chronic migraines

2018 -June

Galacanezumab

CGRP ligand
antagonist

Monthly SQ

Prevention episodic
chronic migraines

Cluster

2018 -sept

Fremazenuma

b
CGRP ligand
antagonist

Monthly SQ or
quarterly

Prevention episodic
and chronic
migraines

2019 -oct

Lasmitidan

Ditan
Acute treatment
Schedule V.

Driving advisory

2019 -dec

o April o o o o

Ubrogepant

Small molecule

CGRP receptor
antagonist

Acute treatment

50, Or 100mg prn

COMPANY / PRESENTATTION TITLE

Date



Migraine bonanza

Timeline Tagline

2020 Feb

Eptinezumab

CGRP ligand
antagonist

Quarterly IV

Prevention
episodic and
chronic migraines

2020
February

Rimegepant

Smallmoleculte
CGRP receptor
antagonist

Acute migraine
treatment

2020

COMPANY / PRESENTATTION TITLE

Date



Table 1: Anti-CGRP Therapies for EPISODIC Migraine: Phase lll Results

DRUG NAME

FREQUENCY

COMMON
SIDE EFFECTS

Erenumab Subcutaneous Monthly ARISE « Runny/stuffy nose
(AMG 334) injection 70 mg * Upper respiratory tract infection
* Injection site pai
STRIVE TR -
70 mg
140 mg
Galcanezumab  Subcutaneous Monthly EVOLVE-1 * Injection-site reaction and pain
(LY2951742) injection 120 mg » Upper respiratory tract infection
240 mg « Abdominal pain
EVOLVE-2
120 mg
240 mg
Fremanezumab Subcutaneous Monthly or HALO EM * Injection site pain
(TEV-48125) injection quarterly 225 mg
(monthly)
675 mg
(quarterty)
Eptinezumab Intravenous Every PROMISE 1 * Upper respiratory tract infection
(ALD403) infusion 12 weeks 100 mg * Urinary tract infection




Figure 3 Reduction in MHDs at each month
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A. Corrugator D. Temporalis E. Occipitalis F. Cervical paraspinal
5 U each side 20 U each side 15 U each side 10 U each side

B. Procerus G. Trapezius
5 U (one site) 15 U each side

C. Frontalis
10 U each side
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