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When Is Imaging indicated In
the evaluation of headache and
what Is the imaging study of




lmaging iIn Headache

Most patients do not need imaging

- Thunderclap / worst headache of my life

. New headaches in someone over 50

- Change in headache character / pattern







CT vs MR

- CT better for bone or blood, quick, easy

- MRI better for subtle parenchymal changes, | almost
always order with and without contrast




What Is the best initial
treatment and when should
prophylactic treatment be




Pathophysiology of Migraine =
Trigemino-Vascular Theory

. Walls of large cerebral arteries, meningeal arteries, & venous

sinuses are innervated by trigeminal nerve sensory fibers
(nociceptive)

. Trigeminal projections are activated and release vasoactive
neuropeptides including CGRP, substance P, neurokinin A




Vasculature
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Cervical Peripheral and central sensitization
b G Feedback loop

Pietrobon, Daniela & Striessnig, Jérg. (2003). Neurobiology of migraine. Nat Rev Neurosci. Nature reviews. Neuroscience. 4. 386-98. 10.1038/nrn1102.
Nature Reviews | Neuroscience




How | approach headache
management

. Set expectations up front

- Patience: 6 weeks to see a change




Preventative [reatment

More than 6 headache days per month or 4 with disability such as
requiring bed rest

AMPP study demonstrated significant impact of migraine on not only
the patient but the family

Goals are to reduce the number of events as well as the severity
Benefit of reduced need for abortive meds

Anti-depressants, anti-hypertensives, anti-epileptics
Onabotulinum toxin

CGRP antagonism

Headache. 2016 Sep;56(8):1280-9. doi: 10.1111/head.12878. Epub 2016 Jun 28.

A Comparison of the Chronic Migraine Epidemiology and Outcomes (CaMEO) Study and American

" Migraine Prevalence and Prevention (AMPP) Study: Demographics and Headache-Related
Neuromodulation Migraine|

Lipton RB1'2, Manack Adams A3, Buse DC4'5, Fanningms, Reed MLS.




Migraine Prophylaxis

What the evidence shows...

Table 1. Classification of Pharmacologic Agents for Migraine Prophylaxis

Level A? Level BY Level G¢ Level U¢ Other®

Divalproex sodium, Amnitriptyline, Lisinopril Gabapentin (AED); fluoxeting, Lamaotrigine (AED);
sodium valproate, venlafaxine (ACE Inhibitor): fluvoxamine, protriptyline clomipramine
topiramate (AEDs); (antidepressants); candesartan (antidepressants); picotamide, (antidepressant);
metopratal, imodol, atenokol, nadolol (ARB); clonding, warfann, acenocoumaral, acebutalof;
propranalol, (BBs); (BBs); naratriptan, guanfacine (antithrombotics); bisopralol clonazepam:
frovatriptan (tniptan)  zolmitriptan (alpha agonists); (BB): nicardipine, nifedipine, nabumetone;
(for prevention (triptans) carbamazepine nimodiping, verapamil (CCBs): pxcarbazepineg:
of MAM) (AED); nebivolol, acetazolamide (CAl); cyclandelate  telmisartan
pindolol (BBs) (vasodilator)
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Who progresses from episodic
to chronic migraine?

on-Modifiable Modiflable Factors

. (Genetics . Medication overuse

: e .+ Stress




What does the evidence report as
the best options for management




Migraine Prophylaxis

What the evidence shows...

Table 1. Classification of Pharmacologic Agents for Migraine Prophylaxis

Level A? Level BY Level G¢ Level U¢ Other®

Divalproex sodium, Amnitriptyline, Lisinopril Gabapentin (AED); fluoxeting, Lamaotrigine (AED);
sodium valproate, venlafaxine (ACE Inhibitor): fluvoxamine, protriptyline clomipramine
topiramate (AEDs); (antidepressants); candesartan (antidepressants); picotamide, (antidepressant);
metopratal, imodol, atenokol, nadolol (ARB); clonding, warfann, acenocoumaral, acebutalof;
propranalol, (BBs); (BBs); naratriptan, guanfacine (antithrombotics); bisopralol clonazepam:
frovatriptan (tniptan)  zolmitriptan (alpha agonists); (BB): nicardipine, nifedipine, nabumetone;
(for prevention (triptans) carbamazepine nimodiping, verapamil (CCBs): pxcarbazepineg:
of MAM) (AED); nebivolol, acetazolamide (CAl); cyclandelate  telmisartan
pindolol (BBs) (vasodilator)
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Onabotulinum Toxin: Chemodenervation

30 years of safety data

AXxon

31 injections every 12 weeks ——

___-Synaptobrevin

Types B, D, F, G-cut Synaptobrevin

Inhibits release of pain mediators |
thereby decreasing peripheral / =l Tecamemen
central sensitization =\

Memberanes
Do Not Fuse

Efflcacy Improves Over tlme ‘*. Memberanej“

FDA approved for chronic migraine Jm C,ef't'
15 or more headache days

AE: allergy, neck pain, drooping

eyelld Ramachandran R, Yaksh TL. Therapeutic use of botulinum toxin in migraine:
mechanisms of action. Br J Pharmacol. 2014;171(18):4177-92.




New Target:CGRP

Increased in CSF in migraine

CGRP levels are normalized by
triptans

CGRP infusion triggers migraines

It Is the most abundant
neuropeptide expressed in the
trigeminal pathways. It is found in
35-50% of trigeminal neurons

Implicated in vasodilation,
nociception and mast cell
degranulation

Gadsby PJ, et al. Ann Neurol. 1988; 23 (2): 193-196
Lassen LH, et al. Cephalalgia 2002; 22 (1): 54-61
Juhasz G, metal. Cephalalgia 2005; 25 (3): 179-183
Cernuda et al, Neurology 2013; 81:1191-1196)
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CGRP Monoclonal Antibodies

Erenumab

Fremanezumab

Galcanezumab

Eptinezumab

Route of
Administration

Subcutaneous
injection

Subcutaneous
injection

Subcutaneous
injection

Subcutaneous or
intravenous

Dosing

Monthly

Monthly
or quarterly

Monthly

Quarterly

Half Life

31 days

Human Sequences

Human
(100% human)

Fully Humanized
(>95% human)

Humanized
(>90% human)

Humanized
(>90% human)

CGRP receptor

CGRP ligand

CGRP ligand

CGRP ligand

IgG subtype




Comparison of Anti-CGRP
Monoclonal Antibodies

Fremanezumab!? Q Erenumab34 Q Galcanezumab®® Q Eptinezumab’: Q

Quarterly Monthly 70 mg 70 mg 140 mg 120 mg 120 mg 240 mg 240 mg

30 100 300
HALOEM  HALOEM ARISE  STRIVE  STRIVE EVOLVE-1 EVOLVE-2 EVOLVE-1 EVOLVE-2 b e me

PROMISE-1 PROMISE-1 PROMISE-1

o

1
=

1
N

=}
2
L]
o
8
o
wv
>
[
)
c
©
£
o
—
w
7
S—"
n
—

-3
Mean Placebo -2.2
(A days):

Data measured
(months):




Neuromodulation

. Transcranial Magnetic Stimulation

. External Trigeminal Nerve Stimulation
. Noninvasive Vagal Nerve Stimulation

Sphenopalantine Ganglion Stimulation




Transcranial Magnetic Stimulation

How does it work?

.- Inhibits CSD, modulates thalamo-
cortical signaling

» Acute treatment of migraine * Preventive treatment of migraine

* RCT, N=164 (82 in each group) 1 ,p.cooom\ + Open label, N=132

= Migraine with aura . Mostly EM, BL = 9 days

* Pain freedom at 2h » Performance goal (PG) =
" 39% vs 22% statistically-derived

) estimate of placebo effect
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» Reduction in headache days 30%
» Reduction in disability 20%
« Reduction in acute 10%

medication use 0%

>50% Reduction

Staring et al.,, Cephalalgia 2018




External Trigeminal Nerve Stimulation

. Transcutaneous targets supraorbital and
supratrochlear nerves > trigeminal nerve

. Goal of normalization of trigeminal pain modulation

. Central effects: FDG-PET normalization of fronto-
temporal hypometabolism

= Acute treatment of migraine * Preventive treatment of migraine
RCT, N=106 = RCT, N=67, episodic migraine
EM and CM * |Intervention: 20min daily x 3 months
Intervention: 1h eTNS session * Primary outcome measure

Primary endpoint 1) Change in monthly migraine days
0% -2.1v 0.3, p=0.054 < did NOT meet endpoint
Mean change in ;ﬁj 2) 50% responder rate

pain score at 1h  7” 0% 38.2% v 12.1%, p=0.02

irs moniy Foreay

-50%
-60%
-70%

= Survey study
15% | cannot bear the feeling during an attack
49% It does not provide sufficient relief

-59%
P<0.001

Schoenen et al. Neurology 2013;80;697-704
Tepper D. Headache 2014;54:1415-6



Vagus Nerve Stimulator

 Only FDA approved device for cluster headaches

« Reduction in cortical spreading depression

 Reduce glutamate in the trigeminal nucleus

« Bilateral inhibitory effect, used abortively / preventatively

 Up to 40% receive 50% reduction in attacks

« AE: burning / tingling soreness / stinging at application site, lip or
facial pulling

* Not studied with pacemaker, hearing aid, cardiovascular disease,
pregnancy

Headache Pain y AR Relief of Headache Pain







