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Migraine Specific Medications

 No longer “borrowing” drugs indicated for other conditions
 From non-specific analgesics to Triptans, Gepants, Ditan
 From Antihypertensives, Antidepressants, Antiepileptics, to 

Monoclonal Antibodies and Small Molecules targeting 
CGRP, specifically developed for Migraine and other 
primary headache disorders (Cluster headache)



Migraine Mechanisms:
Therapeutic Targets

Al-Hassany et al. The Journal of Headache and Pain (2023) 24:76
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AHS Position Statement: Background

 All migraine preventive therapies previously considered to 
be first-line treatments were developed for other 
indications and adopted later for migraine

 Adherence to these therapies is often poor due to issues 
with efficacy and tolerability

 Multiple new migraine-specific therapies have been 
developed based on a broad foundation of pre-clinical 
and clinical evidence showing that CGRP plays a key role 
in the pathogenesis of migraine

 These CGRP-targeting therapies have had a 
transformational impact on the management of migraine 
but are still not widely considered to be first-line 
approaches.



Evidence based Statement

 The evidence for the efficacy, tolerability, and safety of 
CGRP-targeting migraine preventive therapies (the 
monoclonal antibodies: erenumab, fremanezumab, 
galcanezumab, and eptinezumab, and the gepants: 
rimegepant and atogepant) is substantial, and vastly 
exceeds that for any other preventive treatment approach

  There is consistency across different individual CGRP-
targeting treatments and is corroborated by extensive 
“real-world” clinical experience

  The data indicates that the efficacy and tolerability of 
CGRP-targeting therapies are equal to or greater than 
those of previous first-line therapies and that serious 
adverse events associated with CGRP-targeting therapies 
are rare.



AHS Position Statement 

 Calcitonin gene-related peptide-targeting therapies are a 
first-line option for the prevention of migraine: An American 
Headache Society position statement update

 Andrew C. Charles MD, Kathleen B. Digre MD, Peter J. Goadsby MD, PhD, Matthew S. Robbins MD, Andrew Hershey MD, PhD, The American 
Headache Society. First published: 11 March 2024 https://doi.org/10.1111/head.14692



Prevention: Old versus New Therapies



Newer Therapies

 Erenumab
 Galcanezumab
 Fremanezumab
 Eptinezumab

 Atogepant
 Rimegepant
 Ubrogepant

 Lasmiditan



mAbs

 Erenumab (Aimovig)-SC
– 70-140 mg q 28 days

Galcanezumab (Emgality)-SC
– Loading dose 240 mg, Maintenance dose 

120 mg q 28 days
 Fremanezumab (Ajovy)-SC

– 225 mg q 30 days or 675 mgquarterly
 Eptinezumab (Vyepti)-IV

– 100-200-300 mg q 3 months



Small Molecules vs Monoclonal Antibody 
Drugs

Small molecules Monoclonal antibodies
Size <1 kD Size      150 kD
Orally administrated Must be injected
Many enters cells and 
cross de BBB

Do not enter cells or cross 
the BBB

Half-life hours to days Half life 1 to 4 weeks
Chemically synthesized Manufactured in tissue 

culture
Hepatic metabolism 
and/or renal excretion

Reticuloendothelial 
system (peptidases)



Characteristics of mAbs developed for 
Migraine

Characteristic Erenumab Fremanezubab Galcanezumab Eptinezumab

mAb type Human IgG2 Humanized 
IgG2a

Humanized 
IgG4

Humanized 
IgG1

Target CGRP 
receptor

CGRP ligand CGRP ligand CGRP 
ligand

Route of 
administration

SC SC SC IV

Dose 
frequency

Monthly Quarterly/
Monthly

Monthly Quarterly

t1/2 28 days 31 days 27 days 31 days

Dose 70 or 140 mg 
monthly

225 mg 
monthly
675 mg 
quarterly

240 mg loading 
dose then 120 
mg monthly

100 -200-300 
mg 
quarterly



ERENUMAB (AIMOVIG, May 17, 2018)

Erenumab



Erenumab (Aimovig) Efficacy Endpoints



Erenumab (Aimovig) Change Study 



Erenumab (Aimovig) Adverse Reactions



Erenumab (Aimovig) post-marketing 
experience



FREMANEZUMAB (AJOVY, September 14, 
2018)

Fremanezumab 225 mg per dose

May administer 3 injections every 3 months,
Quarterly dose 675 mg



Fremanezumab (Ajovy) Efficacy 
Endpoints



Fremanezubab (Ajovy) Efficacy Points



Fremanezumab (Ajovy) Efficacy Study 1



Fremanezumab (Ajovy) Adverse 
Reactions



GALCANEZUMAB (EMGALITY, September 
27, 2018)

 Galcanezumab 240 mg loading dose, then 120 mg every 
28 days

 Also indicated for episodic Cluster headaches, 300 mg 
dose q 28 days during the active cycle



Galcanezumab (EMGALITY) Efficacy 
Endpoints



Galcanezumab (Emgality) Change 
Study 1



Galcanezumab (Emgality) Change 
study 2



Emgality Adverse Reactions



Injection sites



Adverse Events Common to ALL mAbs

 Most common: Injection site reaction
  Rash, swelling of face, lips, tongue or throat, trouble 

breathing, hives, redness in the face
 Constipation (Aimovig), maybe severe
ALL are well tolerated with similar efficacy and side effect 
profile



Eptinezumab (Vyepti, 2020)

 IV administration q 3 months
 100 mg dose
 200 mg dose
 300 mg dose



Eptinezumab (Vyepti) Efficacy Endpoints



Eptinezumab (Vyepti) Change Study 1



Eptinezumab (Vyepti) Change Study 2



Eptinezumab (Vyepti) Adverse 
Reactions



Gepants



Atogepant (Qulipta) Efficacy Endpoints



Atogepant (Qulipta) Change Study 1



Atogepant (Qulipta) Change Study 2



Atogepant (Qulipta) Adverse Reactions



Rimegepant (Nurtec) Change Study 1



Rimegepant (Nurtec) Change Study 2



Rimegepant (Nurtec) Adverse Reactions



Rimegepant (Nurtec) Efficacy Endpoints



Ubrogepant (Ubrelvy) Efficacy points



Ubrogepant (Ubrelvy) Adverse 
Reactions



Ubrogepant (Ubrelvy) Change Study 1



Ubrogepant (Ubrelvy) Change Study 2



Zavegepant (Zavzpret) Efficacy 
Endpoints



Zavegepant (Zavzpret) Adverse 
Reactions



Zavegepant (Zavzpret) Change Study 1



Zavegepant (Zavzpret) Change Study 2



Lasmitidan (Reyvow)



Lasmitidan (Reyvow) Pain freedom at 2 
hours



Lasmitidan (Reyvow) MBS



Lasmitidan (Reyvow) Adverse Reactions



AHS recommends non-drug Acute 
Treatment of Migraine When



FDA Approved Neuromodulation in 
Migraine



How do neuromodulation devices work?



Emerging Targets for Migraine  

 Pituitary adenylate cyclase activating peptide (PACAP38 and 27)
 Cannabinoids 
 Insulin-like growth factor (IGF-1) nasal spray
 Liraglutide glucagon-like peptide-1agonist for IIH
 Selective nitric oxide synthase inhibitors
 Histamine receptor modulators
 5-HT2B/2C receptor antagonist xc101-D13H for prevention
 Others



Headache Clinic Real Life Experience

 Remission
 Large improvement
 Moderate improvement
 Mild improvement
 No improvement (chronicity-comorbidities)



Which medicine did I use?



The other side of the coin…..

 Headache Questionnaire Answers:
                   4/30/24             4/14/24         1/18/24           10/26/23       9/19/23         8/11/23           6/30/23
 In the past 30 days, how many days did you suffer from a headache?
 30 30 26 25 25 27 30
 In the past 30 days, how many days did you have headache that caused you to stay in bed, miss a social gathering 

and/or disappoint a close family member/friend?
 5 6 7 15 15 15 27
 In the past 30 days, how many times did you miss work/school and/or seek care at an urgent care or emergency 

department for the headache?
 5 6 0 10 10 12 27



Preventives Tried
 Topamax 150 mg BID - not help 
 Aimovig 70 mg - > 140 mg (Aug 2018 -) severe constipation
 Emgality- lost efficacy after several months of benefit
 Vyepti 300 mg, ineffective after 3 doses 
 Vimpat - dizziness 
 Cymbalta 60 mg BID - ineffective 
 Clonazepam 2 mg - ineffective
 Timolol 10 mg BID - wt gain
 Verapamil - ineffective
 Elavil - sleepy Pamelor – photosensitivity
 Depakote- weight gain
 Effexor - ineffective
 Bystolic 15 mg - ineffective
 Qulipta 30 and 60 mg daily, - ineffective 
 Ketamine infusions: initially helpful, then ineffective and poorly tolerated



Current Regimen

 Prevention:
– Botox 
– Lamotrigine 100 mg daily
– Duloxetine 120 mg daily
– Baclofen 10 mg tid prn 
– Relivion and Nerivio (previously tried Gammacore and 

Cefaly)
 For acute attacks:

– Indomethacin for paroxysmal hemicrania attacks
– Ubrelvy, previously on Nurtec
– Imitrex
– no longer responding to Reyvow



Interventional Treatments

 She has tried several RFA procedures, GON blocks, dry 
needling, massage therapy, chiropractic treatment

  “Migraine Surgery" in Houston, this involved cutting 
muscles to "release nerves" 

 Evaluated by Pain Medicine for ONS. History of previous 
surgery is a big confounding factor

 Psychological support since 2015 



Intractable but…. is there hope?

 Headache Questionnaire Answers:
                   4/30/24             4/14/24         1/18/24           10/26/23       9/19/23         8/11/23           6/30/23
 In the past 30 days, how many days did you suffer from a headache?
 30 30 26 25 25 27 30
 In the past 30 days, how many days did you have headache that caused you to stay in bed, miss a social gathering 

and/or disappoint a close family member/friend?
 5 6 7 15 15 15 27
 In the past 30 days, how many times did you miss work/school and/or seek care at an urgent care or emergency 

department for the headache?
 5 6 0 10 10 12 27



Thank you for your attention

 Questions?
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