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Calcitonin-Gene-Related-Peptide (CGRP)

Vasodilatation
activation of vascular CGRPr

Pain transmission
CGRP-release

Neurogenic inflammation
CGRP-dependent mediators from 

mast cells

CGRP is a 37-amino acid neuropeptide belonging to a family of peptides which 
encompasses calcitonin, adrenomedullin and amylin.

Doods et al., Trend in Pharmacological Sciences, 2017
Poyner et al., Pharmacol. Rev. 2002 

Katafuchi et al.,  Peptides 2004  



CGRP and Migraine

 During spontaneous migraine attacks, the level of CGRP is increased in blood from 

the external jugular vein, which drains the extracranial compartment. 

 The intravenous infusion of CGRP elicited migraine-like headaches in 8 of 10 

patients with a history of migraine (3/8 patients fulfilled the IHS criteria for 

migraine without aura)

 Sumatriptan normalizes elevated CGRP levels as it terminates a migraine attack

Tfelt-Hansen P et al., J Headache and Pain, 2009
Hansen et al., Cephalalgia, 2010

Goadsby et al., Annual Neu, 1993



CGRP antibodies (CGRP-Ab)  mechanisms of action

Olesen et al., N Engl J Med 2004; Ho et al., Lancet 2008
Hewitt et al., Cephalalgia 2011; Diener et al., Cephalalgia 2011 
Marcus et al., Cephalalgia 2014; Voss et al., Cephalalgia 2016



CGRP-Ab and CGRP(r)-Ab 

• If the CGRP receptor is blocked by an antibody

directed against this receptor, CGRP may still bind

to other receptors for which it has affinity (e.g. in 

the human coronary artery)

• If CGRP is scavenged by an Ab directed against

CGRP, other peptides with affinity for the CGRP 

receptor may bind to this receptor

Ab anti CGRP
Fremanezumab
Galcanezumab
Eptinezumab

Ab anti CGRP(r)
Erenumab

Lucas C. et al., Molecular Endocrinology 2007
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Significant reduction of migraine days/month (from 2 to 4) 

CGRP-Ab: efficacy-1



Galcanezumab

CGRP-Ab: efficacy-2

≥50% responders from 56.3% to 62.3%

Erenumab

Fremanezumab



CGRP-Ab: efficacy-3

Erenumab

Early onset of activity
Galcanezumab

Fremanezumab



CGRP-Ab: efficacy-4

Effective also in complex migraine endo-phenotypes
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Baseline Month 1 Month 2 Month 3

Without medication overuse

Change from baseline in acute migraine-specific medication use 
Days using acute pain medication (triptans and ergot derivatives)

With medication overuse
D From 

placebo

–0.9*

–2.4‡

Placebo (N = 168)

70 mg (N = 111)

140 mg (N = 109)

Placebo (N = 113)

70 mg (N = 77)

140 mg (N = 78)

D From 

placebo

–2.8‡

–3.3‡
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*P<0.05
‡P<0.01

History of depression and anxiety

Patients with medication overuse headache

Episodic migraine non-responsive to two-to-four 
previous preventive treatments
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CGRP-Ab: manageability

 Subcutaneous monthly administration (with the exception of Eptinezumab

administered intravenously)

 Drug titration not needed

 The large size of these molecules prevents efficient filtration through the kidney 

glomerulus; therefore, PK is not influenced by renal or hepatic impairment

 Low immunogenity
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CGRP-Ab: safety

Sun H et al, Lancet Neurology, 2016



CGRP-Ab: safety

NNT = Number Needed to Treat
NNH = Number Needed to Harm 

Vo P. et al., IHC, 2017



CGRP-Ab: Likelihood of Being Helped or Harmed

LLH = NNH/NNT

Vo P. et al., IHC, 2017



• CGRP is a vasodilatory mediator released during ischemia 

• Other vasodilatory mediators: substance P, neurokinins and nitric oxide

• Theoretical risk in patients with cardiovascular conditions

CGRP-Ab: safety



CGRP-Ab: safety

No significant differences in:

Total exercise time (TET) Time to exercise-induced angina ST depression

Depre C et al., Headache, 2018
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CGRP-Ab: cost
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Costo medio diretto annuo per paziente (€): IBMS-I study
14%

18%

20%

48%

Voci di costo diretto - CM

14%

16%

19%

51%

Voci di costo diretto - EM

Visite specialistiche

Ospedalizzazioni /ER

Procedure*

Farmaci

829 € 2648 €

Bloudek LM, et al. J Headache Pain. 2012



CGRP-Ab: cost

• Compared with use of supportive care, erenumab treatment will reduce the direct and 

indirect costs associated with migraine and increase QALYs for patients who have 

previously experienced treatment failure with at least 1 preventive migraine treatment. 

Lipton, J Med Eco, 2018



Grazie per l’attenzione 

8° giornata dello specializzando in neurologia


