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Agenda – New Acute Care 
Therapies for Migraine

CGRP – Why Block It and what happens?
Small Molecule CGRP Receptor Antagonists (Gepants)
Monoclonal Antibodies to CGRP or its Receptor

Ditans (lasmiditan)

Devices
Transcranial Magnetic Stimulation - sTMS
Transcutaneous Supraorbital Nerve Stimulation – tSNS
Remote Upper Arm Neuromodulation - REN
Combined Occipital and Trigeminal Neuromodulation
Caloric Vestibular System - CVS
Sphenopalatine Ganglion Stimulation - SPG Stim
Non-invasive Vagal Nerve Stimulation - nVNS
Micro-needle zolmitriptan Intradermal Patch
Sumatriptan NS with Permeation Enhancer
DHE Nasal Powder and Nasal Spray
BRIEF DISCUSSION OF: New methysergide, 

meloxicam 20/rizatriptan 10
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Ubrogepant Co-Primary Endpoints

Atogepant Primary Endpoint

Rimegepant Phase III
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A new class of “ditans” –
Serotonin1F receptor agonists

• Lasmiditan, the first “ditan”, has 
clear proof of principle in 2 
studies and 1 Phase III study

• Oral tablet 50-400 mg

• AEs: dizziness, drowsiness, par.

• It does not constrict vessels

Lasmiditan Primary Endpoints

Lasmiditan MBS Freedom
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DFN-02 (Tosymra) Sumatriptan 10 
mg NS with Permeation Enhancer

Neuromodulation for Migraine & Cluster

• FDA approved:

o Transcranial magnetic stimulation for acute and preventive treatment of     

migraine with and without aura (sTMS) – (sTMS mini)

o Transcutaneous supraorbital neurostimulation (tSNS) for prevention and 

acute care of migraine (Cefaly)

o Non-invasive vagal nerve stimulation (nVNS, gammaCore) for acute 

treatment of Cluster Headache and Migraine

o Remote Neuromodulation – (REN, Nerivio)

o DFN-02 Sumatriptan NS with Permeation Enhancer  (Tosymra)

o Not FDA approved:

– Occipital  and Supraorbital Neuromodulation – Relivion

– Sphenopalatine ganglion stimulation (SPG, Pulsante) – Cluster and Migraine

– Zolmitriptan intradermal patch (ADAM)

– DHE Nasal Powder and spray + a few others

Single Pulse Transcranial Magnetic 
Stimulation (sTMS)
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Primary Outcome Measure: Change in Pain Score on 
VAS at 1 hour Compaired to Baseline (n=99)

Article Menu

Acute migraine therapy with external trigeminal neurostimulation (ACME): 
A randomized controlled trial
Denise E Chou, Marianna Shnayderman Yugrakh, Dana Winegarner,
Vernon Rowe, Deena Kuruvilla, Jean Schoenen. Cephalalgia 2018. 
DOI: 10.1177/0333102418811573 

• A novel remote electrical neuromodulation device controlled by an app (Theranica Bio‐
Electronics Ltd., Israel)

 FDA allowed

• Peripheral nerves of the upper arm are stimulated to induce conditioned pain 
modulation (CPM) – a descending  endogenous analgesic “pain inhibits pain” 
mechanism 

 Peripheral nociceptive information just below the perceived pain threshold can 
activate the descending pain inhibitory pathway and inhibit the headache

Nerivio for the Acute Treatment of Migraine (REN)

Clinical 
manifestation
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effect

Duration
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Pain inhibits 

pain
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Global
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Gate 
control

Touch inhibits 
pain

GABA Local
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PAG

RVM

Noxious conditioning stimulus

Descending pain inhibitory pathway

Gate control

Nerivio for the Acute Treatment of Migraine

• A prospective, randomized, double‐blind, sham‐controlled, multi‐center study

 252 adult participants (18‐75 years) were randomized to active or sham 
treatment

 The efficacy analyses were performed on 202 participants (99 active and 
103 sham) 

Remote neuromodulation provides 
superior clinically meaningful relief 
of migraine pain and MBS

Pain relief and pain free 
responses were sustained 48 
hours after treatment 

The incidence of device‐related adverse 
events was low (3.6%)

Response at 2 hours post‐treatment Sustained response at 48 hours Device‐related adverse events
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Non-Invasive Vagal Nerve Stimulator 
(gammaCore, nVNS)

• Handheld, patient-controlled device, which preferentially activates 
afferent A and large B fibers, not C or efferent pathways that 
mediate bradycardia and bronchoconstriction

• Multiple possible MOAs related to headache/pain
• Inhibits CSD
• Decrease in Glutamate
• Suppresses Neuronal firing in TCC
• Modulates Trigeminal Autonomic Reflex

• CE Mark for Primary Headache
• FDA Approved

• Acute treatment of episodic cluster (ACT1 & ACT2 
RCTs)

• Prevention of Cluster (PREVA and Real World OL 
Study vs. SoC)

• Acute treatment of migraine (PRESTO RCT, Class I 
Evidence)

* Indicates statistical significance at p<0.05.
Data for No. of subjects are unadjusted numbers.

Primary end point

* *

18/120 25/120 36/1207/123 15/123 26/123

PRESTO: 1st Attack % Pain Free in EM

ADAM – A NEW DELIVERY SYSTEM

Stratum corneum

Cellular epidermis

18

ADAM™ : Adhesive Dermally 
Applied Microneedle System

 Novel transdermal patch containing 
340μm sized micro-projections 
(ADAM™)

 Micro-projections can be coated with 
both large and small molecules

 Drug delivery via ADAM™ allows for 
rapid and consistent dissolution of 
drugs into capillary bed

 Shallow depth of penetration of 
proprietary micro-projections into 
superficial skin layers minimizes 
stimulation of nerve endings

 Quarter size patch designed to be 
simple, easy to use and discreet
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Zoltrip Study: Primary Endpoint 
Results

p=<0.0001
Therapeutic Gain 
= 27.2

Successful Achievement Of Co-Primary Endpoints

p=<0.0009
Therapeutic Gain 
= 25.4
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Spierings ELH et al. Randomized, double-blind, placebo-controlled, parallel-group, multi-center 
study of the safety and efficacy of ADAM zolmitriptan for the acute treatment of migraine. 
Cephalalgia 2018 Feb;38(2):215-224.

20 NOT FOR FURTHER DISTRIBUTION

STS101

DHE NASAL 
POWDER

Single-use nasal delivery device
– Simple intuitive use; no assembly or priming

– Discreet & disposable 

Mucoadhesive powder formulation
– Proprietary formulation that facilitates rapid drug 

absorption

STS101 DRUG-DEVICE COMBINATION FOR ACUTE MIGRAINE 

STS101 achieves desired results in Ph1 study,
predicting strong Ph3 clinical performance and favorable safety/tolerability

Achieves target PK
 STS101 >1 ng/ml 

within 10 min and 
remains above to 
nearly 3 hrs

 High early and late 
AUCs, (88% AUC0-inf
of IM DHE)

 Low variability

Predicting 
strong clinical 
performance
 Rapid onset of action 

(≤ 30 min)
 Robust early and late 

efficacy
 Consistent and 

dependable efficacy

Demonstrates 
favorable safety & 
tolerability
 All AEs mild, 

transient, & not 
clinically relevant

 No nausea, vomiting, 
or CV AEs

SOURCES:  Kellerman et al., J Aerosol Pulm Drug Deliv 2013; STS101 Phase 1 Study Preliminary Data

STS101 6.0 mg 

IV DHE Cmax ≈ 50 ng/ml

SEMPRANA

MIGRANAL

IM DHE

1 ng/ml is potential 
threshold concentration 

for efficacy

Co-primary efficacy 
endpoint assessment

> 1 ng/ml by 10 min
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CONFIDENTIAL
© 2019 Impel NeuroPharma, Inc.

INP104
Acute Migraine

• Drug product:

• Precision Olfactory Delivery device:

• Human Factors:
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INP104
Acute Migraine
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Rimegepant Ubrogepant

Best   
Usual 
Care

INP104-301 
Trial

MAP0004 - DHE

STOP-301
FSS Preliminary Data

Lasmiditan

INP1041.0 
mg

PlaceboPlaceb
o

PlaceboPlacebo100 mg 200 
mg

75 mg 25 mg 50 
mg

18%

30%

11%

36%

21%

14%

21% 22%

10%

28% 28%

38%

The New Methysergide
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  Target Activity Effects    Methysergide 
   Methysergide 

Metabolite

5‐HT1B Weak Agonist

5‐HT1D Agonist

5‐HT1F Agonist

5‐HT2A Antagonist

5‐HT2B Antagonist

5‐HT2C Antagonist

Side Effect/Safety 

Receptors

5‐HT2B Antagonist
Agonism causes   

fibrotic side effects

5‐HT2A Antagonist
Agonism causes 

psychotic side effects
  

1A Inactive
 Agonism causes CV 

side effects

 XC101‐D13H  

Target activities 

collectively induce 

migraine prevention 

effects 

Comparison of XC101-D13H 
and Historical Migraine Preventive

25

!

Note: XC101-D13H has no major metabolites

Meloxicam 20/Rizatriptan 10

Conclusions

• CGRP small molecule receptor antagonists (gepants)  
for both acute care and prevention of migraine +

• mAb to CGRP or the its receptor  for prevention of 
migraine, appear to be  promising treatments with few 
significant AEs 

• Several older drugs are back with new routes of 
administration making them faster, better with fewer AEs

• Lasmiditan, a 5-HT1F agonist is coming

• Magnetic, caloric and electrical stimulation are here to 
stay and seem to be effective with few AEs

• We will soon have a lot more treatment possibilities
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Thanks for your attention!


