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Learning Objectives

= Explain diagnostic criteria for episodic and chronic migraine
= |dentify patients who require preventive treatment
= Qutline available treatments for migraine

= Summarize the efficacy of new treatments
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Outline

= Diagnosis

= Pathophysiology

= Preventive treatments
= Acute treatments

= Non-pharmacologic treatments
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Approach to Diagnosis
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Migraine TTH

. 4-72h :
Duration (untreated) 70 = S e 30min to 7d

|. Unilateral |. Bilateral
. 2. Pulsating 2. Non-pulsating
2/4 Characteristics 3. Moderate — Severe 3. Mild to moderate
4. Affected by activity 4. Not affected by activity
|. Nausea &/or vomit |. No Nausea/Vomit
A .. AND/OR AND
ssociations 2. Photo- + Phonophobia 2. Photo, Phono, or none
e 2
Episodic: <15d per month resuens<line
Types Frequent: I-14/mo

Chronic: | 5+d per month
(8+ migraine days)

Y . . g .
N\ A/ IHS (2018). "The International Classification of Headache
Pal eeK Disorders, 3rd edition." Cephalgia 38(1): 1-211.

Chronic 15+/mo




Medication Overuse Headache

*Headache >15 days per month

=Regular overuse for >3 month

*Examples:
—15+ days of simple analgesia

—10+ days of triptans, opioids, butalbital, or combo meds
*Likely less for opioids and butalbital

Y . . g .
N\ A/ IHS (2018). "The International Classification of Headache
Pal eeK Disorders, 3rd edition." Cephalgia 38(1): 1-211.




SNOOP4 = Red Flags

Systemic Symptoms / Signs
ST=leo s 1A Neurologic Symptoms / Signs

alcEL Rl - Onset = S0y
Onset = Thunderclap

Pattern Change:

Postural headache
Progressive headache
Papilledema
Precipitated by Valsalva
(Pregnancy)
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Migraine Pathophysiology
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Migraine Phases

“*PREMONITORY

‘ PHASE
»AURA PHASE

~HEADACHE PHASE

PaIN/CEK. “+*POSTDROME PHASE



Migraine Phases

“*PREMONITORY

“ PHASE
-
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Nuclei of hypothalamus

Poor concentration

Fatigue
. Depression Yawning
Elation Sleep impairment
Irritability
. Photophobia Food cravings
. Nausea
Diarrhea
‘ Phonophobia Constipation
. Osmophobia Thirst
Urinary frequency
. Neck stiffness

: Karsan, N. and P. J. Goadsby (2018). "Biological insights from the premonitory
PaIN\NeeK symptoms of migraine." Nature Reviews Neurology 14(12): 699-710.




Migraine Phases

‘ “+AURA PHASE
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AURA PHASE

ical
ading
Depression

Headache 2018; 58(S1): 4-16

PaIN\/\/2EK.

Dodick, D. W. (2018). "A Phase-by-Phase Review of Migraine Pathophysiology." Headache 58 Suppl 1: 4-16.




Migraine Phases

‘ ~HEADACHE PHASE
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Peripheral trigeminal

1 ganglion afferents
innervate the meninges
and large cerebral arteries

S2 Multiple cortical areas
PtA process inputs from the
4 TCC leading to the

phenotypic expression
Au of migraine pain and its
associated symptoms

"t:' ]
o
E I H A E " \‘! * ‘ ve
-3 Thalamus
CGRP )
PACAP 38 Mas‘ tet
Hypothalamus
PAG Ascending connections from the
3 TCC transmit signals to multiple
brainstem, thalamic, hypothalamic
PB and basal ganglia nuclei
V1

Input from areas supplied
by the trigeminal nerve, V2 SSN
including periorbital skin V3

Neck muscles

] . and joints
Afferents from skin and muscles of neck converge on neurons in the TCC

together with afferents arriving from the meninges and cerebral vasculature

PaIN\/\/2EK.

Dodick, D. W. (2018). "A Phase-by-Phase Review of Migraine Pathophysiology." Headache 58 Suppl 1: 4-16.



Migraine Phases

‘ “+*POSTDROME PHASE
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POSTDROME PHASE

*Global reduction in blood flow
—Locus ceruleus (NE) ?
—Alpha2 mediated vasoconstriction

=Relationship with CSD?

»Shared mechanisms with premonitory phase?

PaIN\/\/2EK.

Dodick, D. W. (2018). "A Phase-by-Phase Review of Migraine Pathophysiology." Headache 58 Suppl 1: 4-16.




Other consideration

Calcitonin Serotonin
Gene-Related Related Medications
Peptide
(CGRP) Genetics

PaIN\/\/2EK.



Calcitonin Gene-Related Peptide (CGRP)

=Potent vasodilator

CGRP
Elevated in migraine attacks /
S CANSCY,
*|\VV CGRP triggers migraine attack
—Only if PMH Migraine J YV

—Not in controls RCP %@b

=Likely peripheral & central effects
—CGRP mADb responders: | Hypothalamic response to pain

° Edvinsson, L. (2018). "The CGRP Pathway in Migraine as a Viable Target for Therapies." Headache 58 Suppl 1: 33-47.
PalN\/\/eeK Dodick, D. W. (2018). "A Phase-by-Phase Review of Migraine Pathophysiology." Headache 58 Suppl 1: 4-16.
’ Goadsby PJ. Headache research in 2020: disrupting and improving practice. Lancet Neurol. 2021 Jan;20(1):7-8.




* SHTI agonist
* SHT?2, DA & Adrenergic

Ergots

VS
Triptans « SHTIB/ID agonist

+/- | F affinity
VS

Ditans

®
PaIN\/\/eeK® Mathew & Klein (2019). "Getting to the Heart of the Matter: Migraine, Triptans, DHE, Ditans, CGRP Antibodies, First/Second-
Generation Gepants, and Cardiovascular Risk." Headache 59(8): 1421-1426.



Migraine Management

Preventive Treatment
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Nonspecific oral ‘ ‘ OnabotulinumtoxinA ‘ ‘ Nerve blocks

‘ Gepants ‘ ‘ Devices

‘ CGRP Monoclonal Antibodies

Preventive Treatment

PaIN\/\/2EK.



When to
start a

preventive
treatment?
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How do
| know

ifitis
Working?
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Non-specific Oral Preventive Medications

Candesartan Amitriptyline
Divalproex Atenolol
Metoprolol Lisinopril
Propranolol Memantine

Timolol Nadolol

Topiramate Venlafaxine

*Frovatriptan for menstrual migraine

PaiN\NeeK Ailani, J,, et al. (2021). "The American Headache Society Consensus Statement: Update on integrating new
° migraine treatments into clinical practice." Headache epub



Other Non-Specific Preventive Medications*®

*Acetazolamide
=Cyproheptadine
*Duloxetine
=Gabapentin
=Nortriptyline
=Pregabalin
=Zonisamide

*Limited evidence — consider for refractory patients not responding to firstline options

PaIN\/\/2EK.



OnabotulinumtoxinA

A. Corrugator D. Temporalis E. Occipitalis F. Cervical paraspinal
2 sites (1 each side) 8 sites (4 each side) 6 sites (3 each side) 4 siles (2 each side)
B. Procerus G. Trapezius

1 site (midline) 6 sites (3 each side)

C. Frontalis
4 sites (2 each side)

Appropriate trial is 3 sessions

PaiN\/\/eeK Dodick, D. W, et al. (2010). "OnabotulinumtoxinA for treatment of chronic migraine: pooled results from the double-blind,
’ randomized, placebo-controlled phases of the PREEMPT clinical program." Headache 50(6): 921-936.




Nerve Blocks

=-\Volumes vary greatly
=-Frequency varies greatly

=-Options include bupivacaine and lidocaine

= Steroids:
—Cluster headache
—Migraine = poor evidence
—Never in the face

Fig 1.—Greater and lesser occipital nerve blocks. Fig 3.—Aur ock. u CerViCOgen iC_ Diag nOStiC bIOCkS +/— RFA ?

PaiN\NeeK Blumenfeld, A, et al. (2013). "Expert consensus recommendations for the performance of peripheral nerve blocks for
° headaches--a narrative review." Headache 53(3): 437-446.




CGRP Monoclonal Antibodies
CGRP Receptor CGRP Ligand

antibody onhbody

Galcanezumab

Main A/E =
Injection
Site Reaction

Erenumab

70-140mg sc gMo
ARISE & NCT02456740
Extra A/E: Constipation & HTN

50% responder rates _
of ~60% Fremanezumab

o 225mg gMo —or- 675mg q3mo 100-300mg IV g3mo
PAIN\/\/CcK. NCT02621931 & NCT02629861 PROMISE-1 & -2



Gepants as Preventive (CGRP Receptor Antagonist)

* FDA approval: Atogepant

. . . . Phase 3 ADVANCE
Episodic migraine 10mg, 30mg, 60mg

Zavegepant

e /5 mg OoDT q2d Phase 2/3 in progress

|00mg, 200mg

* Migraine days: -4.3

o
PaIN\NeeK Croop R, Lipton RB, Kudrow D, Stock DA, Kamen L, Conway CM, Stock EG, Coric V, Goadsby PJ. Oral rimegepant for preventive treatment of
° migraine: a phase 2/3, randomised, double-blind, placebo-controlled trial. Lancet. 2021 Jan 2;397(10268):51-60.



Migraine Management

Acute Treatment
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NSAIDs | | Triptans | | DHE

‘ Gepants ‘ ‘ Ditans ‘

‘ Devices ‘

Migraine Management

Acute Treatment
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Triptans

PO= 25mg, 50mg, | 00mg
IN= 10mg (Tosymra); | Img (Onzetra); 5 & 20mg
SC = 3mg (Zembrace); 4 & 6mg

6.25 - 12.5mg po Fast, low A/E
20 - 40mg po Fast, mod A/E

Oldest
High A/E rate

2.5mg po Long, low A/E
| —2.5mg po Long, low A/E

5— 10mg po/ODT Fast, mod A/E

2.5 — 5mg po/OD/IN

Pending = Qtrypta patch (microneedles) Fast, mod A/E

Sumatriptan 85mg + Naproxen 500mg Combo med
Pending = AXS-07 New & Faster

[
PaIN\NeeK® Cameron C, Kelly S, Hsieh SC, Murphy M, Chen L, Kotb A, Peterson J, Coyle D, Skidmore B, Gomes T, Clifford T, Wells G. Triptans in the Acute Treatment of
Migraine: A Systematic Review and Network Meta-Analysis. Headache. 2015 Jul-Aug;55 Suppl 4:221-35.



Combo with triptans =
60-80% 2h headache relief

* 500mg prn

e 25-75mg prn

* |Omg po; 15.75mg IN; 30-60mg IM

PaIN\/\/2EK.




~40% 2h Pain

Dihydroergotamine (DHE) freedom*
=Nasal
—Old = Migranal

—New POD device = TRUDHESA

* Pending FDA approval
* Drug levels similar to IV

=Parenteral
—1mg SC/IM
—1mg IV g8h or continuous IV

—A/E = Nausea

*NOT within 24h of a triptan

https://clinicaltrials.gov/ct2/show/NCT03557333

[
PaIN\NeeK® Cameron C, Kelly S, Hsieh SC, Murphy M, Chen L, Kotb A, Peterson J, Coyle D, Skidmore B, Gomes T, Clifford T, Wells G. Triptans in the Acute Treatment of
Migraine: A Systematic Review and Network Meta-Analysis. Headache. 2015 Jul-Aug;55 Suppl 4:221-35.



~20% 2h Pain

Ge pa nts freedom*

» UBROGEPANT (nCT02828020 & NCT02867709)
—50-100mg po
— Repeat after 2h

= RIMEGEPANT (ncT03461757)
—75mg ODT
— Acute and preventive
— Can repeat after 24h

= Zavegapent po & IN
— Still in clinical trials

= Pipeline: FE 205030 sc

o
PalN\/\/eeK *Placebo was about 11-14%



~30-40% 2h pain

D ita n s freedom

= Triptans = 5SHT-1B/1D agonist
— Vasoconstriction due to 1B

i . i I \ Dura mater
,Thélam.u-s- / _ Subﬂan%:
= Ditans = SHT-1F agonist O e S wasadifaton

— No vasoconstriction

Pain signal

= | asmiditan
— Can repeat after 24h
— 8h driving restriction

S h d I 5 d a. Dussor G. Curr Opin Support Palliat Care. 2014; 8(2):137-142; b. Vila-Pueyo M. Neurotherapeutics. 2018; 15(2):291-303;
- C e u e me c. Oswald JC, et al. J Pain Res. 2018;11:2221-2227; d. Eli Lilly & Company (2018). [Press release].

vasocontraction

(100 mg x2)

PaiN\/\/eeK *Placebo was about 20%

Kuca, B., et al. (2018). "Lasmiditan is an effective acute treatment for migraine: A phase 3 randomized study." Neurology 91(24): e2222-e2232.




Step one
(Daily)

Step 2
(10d/mo)

Step 3
(3d/mo)

-Infusion clinic

Daily severe headache....
What to do with Rescues

-Devices (Cefaly, Nerivio, gammaCore, sTMS, Relivion)
-Compounded nasal sprays like lidocaine or ketamine
-Muscle relaxants like tizanidine, cyclobenzaprine, baclofen
-Gabapentin, timolol eye drops, acetazolamide

-Triptans, Gepants, Ditans
-NSAIDs + Acetaminophen added in combo
-Anti-dopaminergics, ondansetron

-DHE (IN/SC/IM)
-Isometheptene mucate, dichloralphenazone and acetaminophen (compounded)

-Ketorolac po/IN/SC

-DHE IN/SC/IM

-Dexamethasone 4mg

-Oral combo (eg VPA, anti-dopamine, dimenhydramine)
-Anti-psychotic

-Hydroxyzine

-Butalbital-containing agents

**My approach -

not evidence based




’ NOT Recommended:

OPIOIDS & BULTALBITAL

D N
| Treatment Risk of Chronic
, Response Daily Headache

- VAN y,

s aYa N

Tolerance, Withdraw, Increased
Abuse, Overdose sensitization
- VAN y,

o
PaIN\NeeK® Loder E, Weizenbaum E, Frishberg B, Silberstein S; American Headache Society Choosing Wisely Task Force. Choosing wisely in headache
medicine: the American Headache Society's list of five things physicians and patients should question. Headache. 2013 Nov-Dec;53(10):1651-9.




Migraine Management

Non-Pharmacologic Treatments
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Neuromodulation
Devices

Migraine Management

Lifestyle
“SEEDS”

Non-Pharmacologic Treatments

PaIN\/\/2EK.




Cefaly = supraorbital eTNS

Prevention:
20min QHS

eTENS = external trigeminal nerve stimulator

°
PaIN\NeeK® Schoenen et al. Migraine prevention with a supraorbital transcutaneous stimulator: a randomized controlled trial. Neurology. 2013
Feb 19:80(8):697-704.



Nerivio = Remote Electrical Neuromodulation (REN)

Stimulation in arm -> trigeminocervical
complex -> Inhibit migraine pain

Acute:
45min prn

®
PalN\NeeK® Yarnitsky et al. Remote Electrical Neuromodulation (REN) Relieves Acute Migraine: A Randomized, Double-
Blind, Placebo-Controlled, Multicenter Trial. Headache. 2019 Sep;59(8):1240-1252.



GammaCore = Non-invasive Vagal Nerve Stimulation

PNS activates vagus —Inhibit TNC — Inhibit pain

Prevention: 2min stmx 2 TID

Acute: 2min stim x 2 prn
-Repeat after 20min & 2h

TNC = triminal nucleus caudalis

PaiN\NeeK Diener et al. Non-invasive vagus nerve stimulation (nVNS) for the preventive treatment of episodic migraine: The
° multicentre, double-blind, randomised, sham-controlled PREMIUM trial. Cephalalgia. 2019 Oct;39(12):1475-1487



Single pulse TransMagnetic Stimulation (sTMS)

L AN Prevention BID:
Bl € ot =2 pulses — wait 15min — 2
’ pulses

Acute prn:
=3 pulses g15min

L

® "
PaIN\NeeK Lipton RB, Dodick DW, Silberstein SD, et al. Single-pulse transcranial magnetic stimulation for acute treatment of migraine with aura: /
randomised, double-blind, parallel-group, sham-controlled trial. Lancet Neurol 2010; 9: 373-380.



Relivion = Non-invasive OS-TNS

Newly FDA approved
RCT with n=55 for 1h OS-TNS vs Sham with release pending!

 50% Responder rate =
* 67% for OS-TNS
» 20% for Sham

 Pain free at 2h =
e 43% for OS-TNS
e 11% for Sham

OS-TNS = Combined occipital &
supraorbital nerve stimulation

PaiN\NeeK Daniel & Tepper (2019). "First Non-Invasive Combined Occipital & Trigeminal Nerve Stimulation Digital Therapeutics System
° for Treatment of Migraine: A Randomized, Sham-Controlled, Double-Blind Clinical Trial New Frontiers in Headache, AHS.



Micro-pressure Pulse Insufflator Device (Nocira)

**New in development for acute migraine treatment

=X 3.-4}_';5:

[ ]
PaIN\/\/EcK. https://clinicaltrials.gov/ct2/show/NCT04584762



Sleep Exercise  Eat Diary  Stress

&
Drink

PaiN\NeeK Robblee & Robblee, J. and A. J. Starling (2019). "SEEDS for success: Lifestyle management in migraine."
© Cleveland Clinic journal of medicine 86(11): 741-7492019




Common comorbid sleep d/o

*lnsomnia
» Sleep apnea
* Restless leg syndrome

*Stimulus control therapy
*Sleep restriction

www.stopbang.ca/osa/screening.php

=S = Snoring
=T = Tired (daytime)
=0 = Observed
Apnea/Choke/Gasp
=P = Pressure (Hypertension)ste
*B = BMI > 35 kg/m2
A = Age > 50y
=N = Neck size (£- 17in, Q@ - 16in)
*G = Gender = male
= Low risk = 0-2
* High Risk =
1) 5-6
: 2) 2/4 STOP + 1/3 BANG

PaiN\NeeK Robblee & Robblee, J. and A. J. Starling (2019). "SEEDS for success: Lifestyle management in migraine." Cleveland Clinic

journal of medicine 86(11): 741-7492019



http://www.stopbang.ca/osa/screening.php

Exercise & Migraine

Sedentary life associated with TMigraine

Theory 1: Patient with migraine avoid exercise
Theory 2: Sedentary life increases risk

Prophylactic benefits

Theoretical Pathophsyiology:
TB-endorphins at opioid mu-R
l Avoidance
TLactate
TCGRP*

TEAE** pain modulation
lInflammation

° Calcitonin Gene-Related Peptide — Kdseoglu, E., et al. (2003). "Aerobic Exercise and Plasma
PaIN\/\/ccK.

UNET . Beta Endorphin Levels in Patients with Migrainous
**Endocannabinoid ligand anandamide = AEA Headache Without Aura." Cephalalgia 23(10): 972-976.




Exercise & Migraine

= Systematic Review
5 RCTs & 1 Non-randomized controlled trial

= Moderate Level evidence
= | Monthly Migraine days by 0.6%0.3

=2 studies
= Equivalent benefit vs Topiramate / Amitriptyline
= Amitriptyline + Exercise = Synergistic

PaiN\/\/eeK Robblee & Robblee, J. and A. J. Starling (2019). "SEEDS for success: Lifestyle management in migraine."
© Cleveland Clinic journal of medicine 86(11): 741-7492019




°
Pale\/eeK® Robblee & Robblee, J. and A. J. Starling (2019). "SEEDS for success: Lifestyle management in migraine."
Cleveland Clinic journal of medicine 86(11): 741-7492019




Diets Studies Frequency Duration Severity

Systematic
Review

IgG RCT x 3

Gluten Free +

Histamine Prospective

Tyramine Prospective

RCT x1
Prospective x2

TOmega-3 Systematic
1 Omega-6 Review

Ketogenic

Low Sodium Prospective x2

RCT x2

Low Fat Prospective x1

Low glycemic RCT

° : : o
Robblee & Robblee, J. and A. J. Starling (2019). "SEEDS for success: Lifestyle management in migraine."
PalNW@eK@ Cleveland Clinic journal of medicine 86(11): 741-7492019



®
PalN\/\/eeK® Robblee & Robblee, J. and A. J. Starling (2019). "SEEDS for success: Lifestyle management in migraine."
Cleveland Clinic journal of medicine 86(11): 741-7492019




Caffeine = Nonspecific adenosine receptor antagonist

PaiN\NeeK Robblee & Robblee, J. and A. J. Starling (2019). "SEEDS for success: Lifestyle management in migraine."
© Cleveland Clinic journal of medicine 86(11): 741-7492019




StoplLight Headache Diary

THURSDAY

= Bedbound = Reduced Function =No reduced Function

Vv = Abortive Medication used (Aim is <10d/mo)

***This diary shows 4 Red days, 5 yellow days, and 3 green days with 10 abortive treatment days that are not consistently treating the start
of headache leading to multiple headaches extending 48-72h. Abortive treatment counseling and starting a preventive would be indicated.

PaIN\/\/2EK.




Cognitive
Biofeedback Behavioral
Therapy

e Behavioral + Autonomic

Thoughts & Behavioral * Awareness of thoughts,

measures therapy to Aemotions feelings & sensations
e Types: . Pre;ent moment
. EMG « May aid coping? * No judgement
« EEG * Helps mood disorders * Mindfulness-based stress

« Temperature reduction (MBSR)
Individual or group

* Sweat sensors * ?Pain acceptance

e Heart rate

e Blood volume pulse
feedback

* Respiration bands

PaIN\/\/ecK.



Treatment Summary

« NSAIDs » Non-specific orals * New Gepants

* Triptans * OnabotulinumtoxinA é;%geezaf:niz?l\l

+ Gepants e CGRP mAbs e 285830 "

* Ditans « Gepants . Triptans

* DHE * Nerve blocks « Qtrypta (zolmi) patch

* Devices * Devices + Riza + meloxicam

« SEEDS « DHE
 TRUDHESAIN
 Devices

* Relivion

PaiN\\/eeK. * Nocira



PAIN\/\/EeK.
Thank You!

Jennifer.robblee@dignityhealth.org Jan & TomLewis gl |
. Mipraine Treatment Pro AW N
@JenniferRobblee Migraine Trmamert 775 JRAN
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