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Question?

Why Calcitonin Gene Related Peptide is 

essential in migraine?



Neurogenic Inflammation

William Bayliss, J Physiol, 1901

• ‘There are nerve-fibres in the posterior roots of the 5th, 6th, and 7th lumbar 

and 1st sacral nerves, excitation of which, when cut away from the spinal 

cord, gives rise to vascular dilatation in the hind-limb of the same side.’ 

• ‘They are, in fact, identical with the ordinary sensory afferent posterior 

root-fibres; the name "antidromic" is suggested …........

Vasodilatation



Sir Thomas Lewis (Clin Sci 1936)

Antidromic
Invasion

Postulated :

1. that one portion of a widely 
branching sensory fiber responded 
to the injury, and that 

2. action potentials were carried, 
antidromically to other branches of 
the fiber where 

3. they liberated a chemical substance 
that 

4. caused the flare and 

5. enhanced sensitivity of other 
sensory axons responsible for pain

Isaac Newton:  

If I have seen further, it is by standing on the shoulders of giants.



Calcitonin Gene Related Peptide

and its Family of Peptides
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Pain 

Primary Sensory Neuron

Miller et al, Neuroscience 2016

Trigeminal Ganglion

CGRP Staining

in Human Tissues

Spinal Trigeminal Nucleus

Dural Artery Subcutaneous Artery

Edvinsson et al., 

J Blood Flow Metab. 1987.
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CGRP, but not Substance P, is released from 

Human Trigeminal Neurons

Trigeminal Innervation

Of the Human Eye



CGRP Mediates Neurogenic Vasodilatation

Sinclair et al., Br J Clin Pharmacol, 2009

Telcagepant



CGRP Provokes Migraine-Like Attacks and

Periorbital Allodynia in Mice 

CGRP

CGRP  evokes migraine-like attacks

Lassen, Cephalalgia 2002, 22 54-61

Placebo

Priorbital allodynia 

in Mice

De Logu et al, 

J Head Pain 2019



Erenumab

Fremanezumab

Galcanezumab

Eptinezumab

How do Anti-CGRP drugs act?

Gepants



CGRP-R Antagonists are Effective in Migraine

Olesen J, Diener HC, Husstedt IW, Goadsby PJ, Hall D, Meier U, 

Pollentier S, Lesko LM; BIBN 4096 BS Clinical Proof of Concept

Study Group. Calcitonin gene-related peptide receptor antagonist

BIBN 4096 BS for the acute treatment of migraine. N Engl J Med

2004, 350:1073-1075 

Olcegepant

Ho TW, Ferrari MD, Dodick DW, Galet V, Kost J, Fan X, Leibensperger H, 

Froman S, Assaid C, Lines C, Koppen H, Winner PK. Efficacy and tolerability

of MK-0974 (telcagepant), a new oral antagonist of calcitonin gene-related

peptide receptor, compared with zolmitriptan for acute migraine: a 

randomised, placebo-controlled, parallel-treatment trial. Lancet. 2008 Dec

20;372(9656):2115-23

Telcagepant



Anti-CGRP/R mabs are Effective in Migraine



Efficacy of anti-CGRP/R mABs

Zhu et al, Neurol Sci 2018



One Year Efficacy

Phase-3 Studies 

Between 40% and 50% of the patients report >50% reduction from baseline

Responder rate at week 64

Ashina et al., One year treatment

26%

42%

65%



Safety of anti-CGRP/R mABs

Zhu et al, Neurol Sci 2018



Hemicrania (half-head)

Aelius Galenus

of Pergamon (129-216, AD)



Word cloud of the Gene Ontology, Kyoto Encyclopedia of Genes and 

Genomes(KEGG )and Reactomepathways enriched in the 37 genes

implicated in migraine



CGRP and Meningeal Arteries



Conclusions

CGRP:

• belongs to a family of regulatory peptides

• is a local vasodilator neuropeptide with local pro-algesic actions

• is released from human sensory nerves locally

• provokes migraine pain via a delayed mechanism, probably non-involving 

vasodilatation

• is the main, but probably not the sole, mediator implicated in migraine pain

• acts at peripheral targets outside the blood brain barrier

• affecting proinflammatory, but not homeostatic functions, can be blocked without 

causing severe side effects
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