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Diagnostic Criteria for Migraine



Timeline of a Migraine Attack



Migraine versus Secondary Headache



Abortive Treatment of Migraine



Preventive Treatment of Migraine



Calcitonin-Gene Related Peptide

• Calcitonin-gene related peptide (CGRP) is a 37 
amino acid neuropeptide

• Potent vasodilator

• Maintenance of vascular homeostasis

• CNS: pain modulation, perception, and central 
sensitization

• Periphery: vasodilation and mast cell 
degranulation



Proposed involvement of the trigeminal ganglion in migraine 
headache and mode of action of CGRP-targeted therapies



Components of CGRP transmission 
and sites of action for CGRP-related 

migraine therapies



CGRP and RAMP 1 Receptor Sites



CGRP and CGRP Receptors in the 
Trigeminovascular System



CGRP and CGRP Receptors in the 
Trigeminovascular System



Durham P. N Engl J Med 2004;350:1073-1075

Possible Sites of Possible Sites of Action of the Nonpeptide CGRP-Receptor Antagonist of the 

CGRP-Receptor Antagonist BIBN 4096 BS





Clinical data that demonstrate that 
CGRP has an important role in 

migraine headache and its treatment



CGRP Receptor Antagonists

Oral agents for acute therapy

• Olcegepant

• Telcagepant

• Rimegepant

• Ubrogepant



CGRP Monoclonal Antibodies

• Long half-life injectable medications (IV or SQ)

• Developed for migraine prevention

• 4 in development 
– 3 target the CGRP ligand

• Galcanezumab (Eli Lilly and Co.)

• Eptinezumab (Alder Biopharmaceuticals)

• Fremanezumab (Teva Pharmaceuticals)

– 1 targets the CGRP receptor
• Erenumab (Amgen)



Concerns About CGRP Blockade

• CGRP is a vasodilator peptide
– ? Medication-induced hypertension

– ? Inhibition of cardio-protective mechanisms 
during ischemia

• Cochlear function

• Reduced expression of CGRP – cisplatin-
induced renal injury

• Bone differentiation

• Pregnancy



Erenumab Binding



Erenumab (Aimovig) in Episodic 
Migraine



Erenumab (Aimovig) in Episodic 
Migraine
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From: Effect of Fremanezumab Compared With Placebo for Prevention of Episodic MigraineA Randomized 

Clinical Trial

JAMA. 2018;319(19):1999-2008. doi:10.1001/jama.2018.4853

Panel A For the primary analysis (analysis of covariance) of mean migraine days per month from baseline to week 12, the 

difference vs placebo for the fremanezumab monthly dosing group was –1.5 days (95% CI, –2.01 to –0.93 days; P<.001) and 

for the fremanezumab single-higher-dose group was –1.3 days (95% CI, –1.79 to –0.72 days; P<.001). 

Panel B shows the percentage of patients with at least a 50% reduction in mean number of monthly migraine days during the 

12 weeks following the first administration of the study drug. The overall difference vs placebo for the fremanezumab monthly 

dosing group was 19.8% (95% CI, 12.0%-27.6%; P<.001) and for the fremanezumab single-higher-dose group was 16.5% 

(95% CI, 8.9%-24.1%; P<.001).

: 



Date of download:  5/17/2018

Copyright 2017 American Medical Association. 

All Rights Reserved.This article is published 

under the JN-OA license and is free to read on 

the day of publication.

From: Effect of Different Doses of Galcanezumab vs Placebo for Episodic Migraine PreventionA Randomized 

Clinical Trial

JAMA Neurol. 2018;75(2):187-193. doi:10.1001/jamaneurol.2017.3859

Change in the Number of Migraine Headache Days During Study Period 3 From Baseline to End Point (Month 3 of Study Period 3) 

Among Patients Who Received Placebo or GalcanezumabLS indicates least square; error bars, SE.
aP ≤ .05.
bP < .01.

Figure Legend: 



Galcanezumab in Episodic Cluster

• Galcanezumab met its primary endpoint in a Phase 3 
study of patients with episodic cluster headache, 
demonstrating statistically significant differences in the 
reduction of weekly cluster headache attacks 
compared to placebo across weeks one to three of the 
two-month, double-blind treatment period. 

• A statistically significantly greater percentage of 
patients treated with galcanezumab also achieved at 
least a 50 percent reduction in weekly cluster 
headache attacks compared to placebo at Week 3, the 
gated secondary endpoint.



Fremanezumab in Chronic Migraine



Primary endpoint results and 50% responder 
rates in phase II EM migraine prevention trials 

with CGRP mAbs
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Cost of Drugs for Migraine Prevention



What is the long-term efficacy of 
acupuncture for prophylaxis of migraine?

• Findings In this 24-week, randomized clinical trial that 
included 249 patients with migraine without aura, true 
acupuncture significantly reduced the frequency of 
migraine attacks, compared with sham acupuncture and 
being placed on a waiting list for treatment.

• Meaning Among patients with migraine without aura, true 
acupuncture may be associated with long-term reduction in 
migraine recurrence compared with sham acupuncture or 
waiting list.

JAMA Intern Med. 2017;177(4):508-515. doi:10.1001/jamainternmed.2016.9378
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JAMA Intern Med. 2017;177(4):508-515. doi:10.1001/jamainternmed.2016.9378

Frequency of Migraine Attacks Throughout the Study



Hazard Ratios for Cardiovascular
Disease in Migraine

Nurses’ Health Study II (n=115 541)

• Major cardiovascular disease event (n=1329):
➢ 1.84 (1.64 to 2.06) <0.01

• Myocardial infarction (n=678):
➢ 1.79 (1.52 to 2.10) <0.01

• Stroke (n=651):
➢ 1.89 (1.60 to 2.22) <0.01

• Angina/coronary revascularization (n=203):
➢ 2.35 (1.77 to 3.12) <0.01

• Cardiovascular mortality (n=223):
➢ 1.66 (1.25 to 2.21) <0.01

Kurth et al. BMJ 2016:353:i2610



Serotonin Receptors



Lasmiditan
• Lasmiditan is a novel selective 5-HT(1F) receptor 

agonist. 

• In the intravenous placebo-controlled RCT, lasmiditan
doses of 2.5-45 mg were used, and there was a linear 
association between headache relief (HR) rates and 
dose levels (P < 0.02). For lasmiditan 20 mg, HR was 
64 % and for placebo it was 45 % (NS). 

• In the oral placebo-controlled RCT, lasmiditan doses 
of 50, 100, 200 and 400 mg were used. For HR, all 
doses of lasmiditan were superior to placebo 
(P < 0.05). For lasmiditan 400 mg, HR was 64 % and it 
was 25 % for placebo. 



Lasmiditan Efficacy



Migraine Associated Symptoms



Lasmiditan

• Adverse events (AEs) emerging from the treatment were 
reported by 22 % of the patients receiving placebo and by 
65, 73, 87 and 87 % of patients receiving 50, 100, 200 and 
400 mg, respectively. The majority of AEs after lasmiditan
100 and 400 mg were moderate or severe. 

• For the understanding of migraine pathophysiology, it is 
very important to note that a selective 5-HT(1F) receptor 
agonist like lasmiditan is effective in the acute treatment of 
migraine. Thus, migraine can be treated with a drug that 
has no vasoconstrictor ability. 

• While lasmiditan most likely is effective in the treatment of 
migraine attacks it had, unfortunately, a high incidence of 
CNS related AEs in the oral RCT. 
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Summary and Participants’ Survey Responses While Using Placebo and Timolola

Table Title: 



• Participants received hydromorphone 1 mg or prochlorperazine 10 
mg + diphenhydramine 25 mg. Diphenhydramine was administered 
to prevent akathisia, a common side effect of IV prochlorperazine. 

• The primary outcome was sustained headache relief, defined as a 
headache level of mild or none within 2 hours and maintaining that 
level for 48 hours without rescue medication.

• The primary outcome was achieved in the prochlorperazine arm by 
37 of 62 (60%) participants and in the hydromorphone arm by 20 of 
64 (31%) participants (difference 28%, 95% confidence interval 12–
45, number needed to treat 4, 95% confidence interval 2–9). 

• IV hydromorphone is substantially less effective than IV 
prochlorperazine for the treatment of acute migraine in the ED and 
should not be used as first-line therapy.



Is there a link between migraine and 
cervical artery dissection?

• Findings In a cohort study of 2485 patients aged 18 to 
45 years with first-ever acute ischemic stroke, a history 
of migraine, especially the subtype without aura, was 
independently associated with cervical artery 
dissection. The strength of this association was higher 
in men and in younger individuals.

• Meaning In young patients with ischemic stroke, 
migraine is consistently associated with cervical artery 
dissection. This finding implicates possible common 
biologic mechanisms underlying the 2 disorders.

JAMA Neurol. 2017;74(5):512-518. doi:10.1001/jamaneurol.2016.5704


