Triptans and CGRP monoclonal antibodies in Migraine
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Acute Treatment Evolution
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Milestones of acute medication in migraine
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Milestones of acute medication in migraine

Triptans: approved indications

Proposed Mechanisms for Triptan Effect on Migraine

<y
Trigeminal nerve .,
* Migraine without and with aura
- not in FHM and migraine with brainstem aura Tripans
+ Cluster headache (sumatriptan s.c; zolmitriptan i.n)
= Adolescents: aimotriptan Sl KNy <;.n'>
o - NEA
Substance P
Contraindications to triptans:
1) peripheral vascular disease,
2) coronary artery disease,
3) cerebrovascular disease,
4} uncontrolled hypertensian.
| - | — - . .
EEEJ .E_l'x‘l %I,'AI %’-E:lEl — E’ = CVD risk : ergotamine vs triptans
« I can't prescribe triptans because.....
Association between intake of ergolamne and risk for Association between intaie of irigtans and risk of
- The patient had chest tightness with a triptan e events et s
IEE | | Dietned Dy | it ity
o Y i e
- The patient is taking SSRIs or SNRIs i i 23§ } e
_3.: | v =
- : s z | tron ———— §
- The patient is pregnant o e v

- The patient is breast-feeding

Wammes-van der Heljden et al. Neurology 2006; 67: 1128-1134

A 2004 American Headache Society consensus statement noted that
the cardiovascular risk for triptans is relatively small, with fewer than
one adverse cardiovascular event per 1 million patients exposed
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Triptans and SSRIs: Serotonin syndrome?

+ Based on 29 case, FDA released alert on serotonin syndrome taking both
triptans and 55RIs (2006)

- none met Hunter criteria of serotonin syndrome

«  Serotonin syndrome is caused by activation of 5-HT1A and 2A receptors
- Triptans work selectively at 5-HT 1B/1D

+  Prospective study of 12,339 migraineurs using subcutaneous sumatriptan
- 1784 concomitantly used an SSRI
- Mo episodes of serotonin syndrome were reported

« In 2008, 1.4 million patients were co-prescribed both a triptan and a SSRI
- 36% increase in co-prescription after FDA warning

+  AHS "Curr_entlz available evidence does not support limiting the use of
triptans with 55RIs or SNRIs due to concerns for serotonin syndorm

Safety during pregnancy: pain
killers

HEADACHE

The Joumad o Hoad sod Face Pain

Research Submission

Final Results From the 16-Year Sumatriptan, Naratriptan,
and Treximet Pregnancy Registry

Sara A, Ephross PRD £, Susan M. Sinclair PhD

First published: 7 May 2014  full pustheavon hestory

Lactation and triptans

« The AAP (0| =24 0}1}&t3]) considers
sumatriptan as usually compatible with
breastfeeding

Summary of AHS level of evidence

« Level A:

- All triptans

- NSAIDs: diclofenac, aspirin, naproxen, ibuprofen
- Acetaminophen 1000 mg (for non-severe attacks)
- Acetaminophen/aspirin/caffeine 500/500/130 mg

« Level B:

- Metoclopramide IV

- Tramadol/acetaminophen
- Ergotamine/caffeine

A new era for migraine acute treatment

= CGRP antagonist (Gepants)
= 5-HT 1F agonist (Ditans)

The Joumey of the Non-Vascular Relief for Migraine: From
Triptans’ To 'Ditans’
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= Ditans
— Lasmiditan, tablet, acute migraine, FDA approved Oct 2019 (Reyvow®)
* Gepants
— Ubrogepant, tablet, acute migraine, FDA approved Dec 2019 (Ubrelvy™)
— Rimegepant, tablet and fast dissolving tablet, acute migraine, FDA approved Feb 2020
- Vazegepant, nasal spray, acute migraine
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Lasmiditan (introduced in 2010, eamed FOA approval in October 2019}

NS Penetrant and Aganizes S-HT
Receptors in Trigeminal Pathway

Agonism af 5-HT,, receptors in the
trigerminal pathway inhibits the activation
of sensory nerves and pain transmission
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Lasmiditan (subgroup snalyses by prios respomme to rigten]

Trigeminal Pathway

4 main periods;

Trigaminal norve

1. Aspirin/Ergotamin SHT o WHT, - Neurotransmitters and Neuropeptides that May Play a Role in Migraine
2. Triptans Worie ,%.,
3. Ditans Cltaen ¥ Neurotransmitter/Neouropeptide Potential role in migraine
4. Gepants ( '\_J conr - “‘"""""L;""‘::I’: s Sarotonin'# Reduced nociception, vasoconstriction
! - P \ ADAAGDMST
o
.-,( . : of neciceplors
) \\ \\ ,J;/ CGRP1IST Increased fevel in plasma and GSF in both ictal
\ \\‘ ] I and interictal phase of migraine, normalized after
\ Corp = .wv treatment
receptor Substance P12 ) EAEE son, g2
C. ular P in
i:::ﬂl:ms.:li:“" wanin kingse A Kflac]ac:we intestingl peptide Vegadation
i Pituitary adenylate cyclase- L i
activating polypeptide (PACAP)* nociception
Mewrotransmitter, nociception, roles in central
1.2,
Sites of action of — —_
cute medicati
CGRP is a Key Neurotransmitter in Migraine Pain Phase
Targ'e_ting Anti-CGRP
CGRP in Anciody
Eptinezumab Sy = . &-CGrP
treatment Fremanezumab \.
Galcanezumab
CGRP receptor Anti-CGRP receptor
antagonist antibody
Atogepant E!enumab
Rumegepam
Ubrogepnnl
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CGRP
receptor
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Gepants, CGRP receptor antagonists, in Ac

Rimegepant Ubroc

Onpres drtxe

Ubrogepant does not induce latent
sensitization in a preclinical model
of medication overuse headache

Edita Mavrailo Sasan Behravesh!, Janice Oyarza’, SEAGE
David W Dodick’, Pradeep Banerjee” and Frank Porreca'™

DOnugrincuced pecortital ailodynia BLS-induoed pesicrtial stodynia (021) NG donerindaced perioiital stodyria (D303

What are monoclonal antibodies?

Fpitopes

Maonockomal antibodies

Myelom cells
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Antibody isotypes

S gD g
Y %«:_3:&% Each subclass has a different ability
thy';' I i to activate host immune function,
and thus can be tailored to a
'3 particular disease

Mearly all marketed antibody drugs are IgG

utic monoclonal antibo
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Mechanism of action of therapeutic monoclonal antibodies

Destroy target cells or alter target-cell function
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CGRP mAbs

mAbs Gepants

Larger {~150kD); mainly extracellular

Parenteral administration

Longer dosing interval (half-life: days to
weeks)

Mot eliminated via hepatic, renal or bilia
ry routes

Lower risk of drug-drug interactions

mall molecule dr

Smaller (<1 kDJ; able to enter celis and
crass blood-brain barrier

Oral administration possible
Shorter dosing interval (half-life: hours)

Elimination via hepatic, renal and/or bilia
ry routes

Drug-drug interactions possible

CGRP Monoclonal Antibodies in Clinical Trials
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. tained Response Through Month 6, Starting from Month 1

* =50 reduction : 1/2 , = 75 % reduction: 1/3, 100% reduction: 10%

* ﬁ:l_" ) Hlﬁ 7}a Double Snd Perlod, ITT Populitien Mean % R
= el o Inmmmlumryuw:f‘mmums]
- mEa fnﬁ)“sz d EVOLVE- 1y pyuss. iy e
-75% 0| BFS « QA ST RIH bR S et |\ ol s LN |
- ZIER Z0f HIlph SRpo) i
Mzﬁﬂg

o EF7|OFF A
7| EX RO HEIs il

* Wearing off

* THFSME 2D

Clinical Benefit of Anti CGRP mAbs :
75% Super-responder rate in EM

Efficacies in Preventing Chronic Migraine

. i " [+ Change in MMD (CM) 1] =50% responder rate (CM)
* At least 1/3 of patients had a 75% reduction in MMD o I I n.
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Heanghue Yuan ot al. Headache 2019:59:20-32
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CGRP mAbs: Effective in Treatment resistant migraine

Overall Mean Change in Monthly MHDs
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Galcanezumab after treatment failure to
Onabotulinum toxin A in patient with CM

+ Galcanezumab shows preliminary efficacy in preventing migraines in patients who had
previously received onabotuli A, including nor ders

of 50% for

p Change From Baseline in Number of MHDs:
MHDs: Onabotulinumtoxin Failures’

‘OnabotulinumtoxinA Failures”

141

“Faibure defined as lack of efficacy or safety/tolerability issues;
“"Oversll refars to the mean of the 3 mo.
Aliani |, et al. AHS 2018, Poster PS106LE.

Dual Therapy with Botox
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Good Safety Profiles in Clinical Trials

“ Propranaolal Valproate Topiramate Amitriptyline

Dropout rate due

o AEs 0% 8% 22% 12%
Erenumab Fremanezumab | Eptinezumab
mg, 140mg 225mg, 625mg 100mg, 300mg
Brupouktate dui) |24 i vach 4.2%, 2.3% Lakineach i ach group
to AEs Eroup Eroup

ONSET of EFFICACY

24 hour -1week
Demonstrated
clinical benefit
often within 1

O Paoebo

Toadstry PA, = al ) Mauerd Mearassrg Puychiatry 201590:309-348

CGRP mAbs in Cluster
headache

+ galcanezumab 300 mg

- reduced the weekly cluster headache
attack frequency across Weeks 1 to 3

- a =50% reduction in the weekly cluster 1
headache attack frequency at Week 3. |

Global Sales in the Migraine
Market

510,000

$9,000

CGRP Small Mobecules
S1.000
W CGRP Manacknal Antlbodies

56,000 = Ditans

m Gt Blockers
55,000

= Calcium Antagonist
54,000 ® Neurotaxin

Artidnpressants
3,000 I I I

u antiepileptic

= - B E = -

Sales ($m)

52,000 = . - S 1
Triptans
$1,000
e il

006 2017 F0OE ZON9 JOR0 JO1 2033 NP3 JO4 200N KRG
Vet
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A new era for migraine
acute treatment

How do we target the PNS?

Neuromodulation

Implantable nerve stimulation (Occipital, SPG, Vagus)

Transcutaneous nerve stimulation

+ Cefaly: external trigeminal nerve stimulation (eTNS)

Vagus Nerve Stimulation

« gammaCore: Noninvasive vagus nerve stimulation (nVNS)

Remote Nonpainful Electrical Upper Arm Skin Stimulation

+ Nerivio: Remote Electrical Neuromodulation (REN)

Transcutaneous supraorbital
nerve stimulation (tSNS)

» Anatomical_connection between solitary
nucleus & TNS

+ May involve modulation of central pain
processing centers

.

Increase in metabolism of orbitofrontal
cortex and rostral angeriorcin uiatﬁ
cortex in migraineurs after 3 imonths of
Cefaly use

.

apEfoved for acute migraine treatment
in 2017

« Safe, well-tolerated

» Considerations: cost

Non-invasive VNS in Acute Migraine

+ Mechanism of action may involve :
* Inhibition of nociceptive pathways
that converge on TNC
= Decreasing CSDs

+ Inhibition of dural evoked
trigeminocervical nociceptive firing

+ Approved for acute migraine
treatrment in 2018
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GammaCore

» Safe, relatively well tolerated
+ Considerations: cost
* Use in special populations

Transcranial magnetic stimulation
for Migraine

« Randomi: double-blind placebo c led study
= Include: 30% aura episodes, aura leads to headache 30%
= Exclude; Prolonged aura, MOH

* TMS- 0.9T for 180 ps; Sham- click and vibrate
* Primary endpaint: 2 hr pain free plus non-inferionity for nausea/photo/phono

= Blindimg: Thought they got active, 7% Sham and 72% active

Bankruptcy:
What Does this M

1 for Patients?

eurol 2010;9:973)

Remote Electrical Neuromodulation
(REN)

: Conditioned Pain Modulation (CPM)

= Stimulates C and A& nociceptive
sensory fibers of the upper arm

+ Between depolarization thresholds
& pain thrashold.

= The noxious information reaches
the brainstem.

= Activates descending pain
inhibitory pathway. involving the
brainstemn pain regulation center.

* Release serotonin and NE.

* Inhibit pain signal from the TCC

Nerivio

+ BB EM (MOA/MWA]

+  2-8/month
e b e = 20 minutes of stimulation
e e ASAP after migraine attack
0 T s 0 okt o e
onset

+  50% pain reduction at 2 hour

L 64% vs. 26% for sham
stimuli
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