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Calcitonin Gene-Related Peptide Targeting Therapies for Migraine:

A New Era for Migraine Treatment

Hong-Kyun Park, MD, Byung-Kun Kim, MD?

Department of Neurology, Inje University llsan Paik Hospital, Inje University College of Medicine, Seoul, Korea
Department of Neurology, Nowon Eulji Medical Center, Eulji University School of Medicine, Seoul, Korea"

Development of medications targeting the trigeminal sensory neuropeptide calcitonin gene-related peptide (CGRP) or its
receptor has ushered in the new era for the treatment of migraine. Some of these drugs are approved by the USA Food and
Drug Administration and European Medicines Agency since 2018, and others are in the process of approval. Since the
CGRP-related therapies act directly on the migraine pathophysiology, they have advantages over conventional treatments
not only in effect but also in terms of adverse effects. CGRP receptor antagonist have an effect on both acute and preventive
treatment of migraine, while monoclonal antibodies for CGRP ligand (fremanezumab, galcanezumab, and eptinezumab) or
receptor (erenumab) reduce migraine frequency and related disability. Galcanezumab was approved by the Ministry of Food
and Drug Safety in Korea in September 2019. As of December 2019, it is available for use in adult patients with migraine. We
describe the pathophysiology of CGRP in migraine, summarize the results of recent CGRP antagonism related clinical trials,
and provide opinions about the use of CGRP-related therapies in clinical practice.
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Table 1. Comparisons between small molecule CGRP receptor antagonists and monoclonal antibodies for CGRP ligand or receptor

Small molecule CGRP receptor antagonists (gepants)

Monoclonal antibodies for CGRP ligand or receptor

Size (kDa) <1

Route of administration Oral
Cross the BBB May cross BBB
Half-life Minutes to hours
Manufactured Chemically
Binding site CGRP receptor
Metabolism Renal or hepatic

~150
Parenteral
Do not cross BBB
3-6 weeks
In tissue culture
CGRP or its receptor

Reticuloendothelium system

CGRP; calcitonin-gene related peptide, BBB; blood-brain barrier.
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Table 2. Characteristics of anti-CGRP monoclonal antibodies

Erenumab (Aimovig) Fremanezumab (Ajovy) Galcanezumab (Emgality) Eptinezumab (Vyeti)
Antibody-IgG 2 2 4 1
Target CGRP receptor CGRP ligand CGRP ligand CGRP ligand
Type Fully humanized Humanized Humanized Humanized
Bioavailability 82% 66% 40% 100%
Dosing Monthly, SC Monthly or quarterly, SC Monthly, SC Quarterly, IV
Indication EM, CM EM, CM EM, CM, eCH EM, CM

CGRP; calcitonin-gene related peptide, IgG; immunoglobulin G, SC; subcutaneous, IV; intravenous, EM; episodic migraine, CM; chronic migraine,
eCH; episodic cluster headache.

Table 3. Summary of clinical trials with anti-CGRP or anti-CGRP receptor monoclonal antibodies

Trial name  Study grou No. of No. of Primary Dli‘zr;nce 1 0% OR 1
Y EIOUP L ndomized analyzed outcome’ p-value responderb (95% CI) p-value
placebo
Episodic migraine

Erenumab ARISE Placebo 291 288 -1.8 Ref 29.5% Ref
70 mg 286 282 2.9 -1.0 <0.001 39.7% 1.6 (1.1-2.3) 0.010

STRIVE Placebo 319 316 -1.8 Ref 26.6% Ref
70 mg 317 312 -3.2 -1.4 <0.001 43.3% 2.1(1.5-3.0) <0.001
140 mg 319 318 -3.7 -1.9 <0.001 50.0% 2.8(2.0-3.9) <0.001

Fremanezumab HALO EM Placebo 294 290 -2.2 Ref 27.9% Not
225 mg 290 287 -3.7 -1.5 <0.001 47.7% provided <0.001
675 mg 291 288 -3.4 -1.3 <0.001 47.7% <0.001

Galcanezumab EVOLVE-1 Placebo 433 425 -2.8 Ref 38.6% Ref
120 mg 213 210 -4.7 -1.9 <0.001 62.3% 2.6(2.0-3.4) <0.001
240 mg 212 208 -4.6 -1.8 <0.001 60.9% 2.5(1.9-3.2) <0.001

EVOLVE-2 Placebo 463 461 2.3 Ref 36.0% Ref
120 mg 233 231 -4.3 -2.02 <0.001 59.3% 2.6 (2.0-3.3) <0.001
240 mg 236 223 -4.2 -1.9 <0.001 56.5% 2.3(1.8-3.0) <0.001

Eptinezumab ~ PROMISE-1 Placebo 225 222 -3.2 Ref 20.7% Ref
100 mg 225 221 -3.9 -0.7 0.0182 49.8% 1.7 (1.1-2.7) ~ 0.009
300 mg 224 222 -4.3 -1.1 0.0001 56.3% 2.2(1.4-34) <0.001

Chronic migraine

Erenumab Phase 2 Placebo 286 281 -4.2 Ref 23% Ref
70 mg 191 188 -6.6 -2.5 <0.001 40% 2.2(1.5-3.3) <0.001
140 mg 190 187 -6.6 -2.5 <0.001 41% 2.3(1.6-3.5) <0.001

Fremanezumab HALO CM Placebo 375 371 -2.5 Ref 18% Not
675/-/- 376 375 -4.3 -1.8 <0.001 38% provided <0.001
675/225/255 379 375 -4.6 2.1 <0.001 41% <0.001

Galcanezumab REGAIN Placebo 559 538 -2.7 Ref 15.4% Ref
120 mg 279 273 -4.8 2.1 <0.001 27.6% 2.1(1.6-2.8) <0.001
240 mg 279 274 -4.6 -1.9 <0.001 27.5% 2.1(1.6-2.8) <0.001

Eptinezumab PROMISE-2 Placebo 366 Not -5.6 Ref 39.3% Not
100 mg 356 provided -7.7 -2.1 <0.001 57.6% provided <0.001
300 mg 350 -8.2 -2.6 <0.001 61.4% <0.001

CGRP; calcitonin-gene related peptide, OR; odds ratio, CI; confidential interval, Ref; reference.

“All primary outcome measure was the change of migraine days per month, while that of HALO CM trial was the change of headache days per month,
and values were reported as days of difference from the baseline of each group; °For the reporting of the 50% responders, percentages of the patients with
>50% reduction of monthly migraine days were demonstrated.
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Table 4. Recommendations from the European Headache Federation on the use of calcitonin gene-related peptide monoclonal antibodies for the

prevention of migraine

Recommendation Quality of evidence
Episodic migraine
Erenumab 70 mg monthly Strong High
Erenumab 140 mg monthly Strong Medium
Fremanezumab 225 mg monthly Strong High
Fremanezumab 675 mg quarterly Strong Medium
Galcanezumab 240 mg loading dose and 120 mg monthly Strong High
Chronic migraine
Erenumab 70 mg monthly Strong Medium
Erenumab 140 mg monthly Strong Medium
Fremanezumab 675 mg quarterly Strong Medium
Fremanezumab 675 mg loading dose and 225 mg monthly Strong High
Galcanezumab 240 mg loading dose and 120 mg monthly Strong Medium
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