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Monoclonal antibody (mAb) treatment has revolutionized the 

approach to many diseases and represents a fast-growing area 

of drug development.1,2 They are composed of immunoglobulin G 

(IgG) isotypes, divided into four subclasses.3 In 1986, the US Food 

and Drug Administration (FDA) approved muromonab-CD3, the first 

mouse-derived therapeutic mAb indicated for transplant rejection.4 

Human or “fully human” mAbs were later developed in 2002 that 

contained human heavy and light chains. How are mAb named? The 

stem -mAb indicates an mAb, and the substem indicates the species: 

murine (-omAb), chimeric (-ximAb), humanized (-zumAb), and human 

(-umAb).5 Antibodies can bind directly to the ligand or its receptor.6 

Binding to a cell-surface receptor prevents binding of the ligand and 

causes downstream processes (e.g. receptor dimerization, receptor 

breakdown, and signal transduction).6 

Monoclonal antibodies are delivered parenterally because of their large 

size and hydrophilicity. They are not filtered by the kidney or excreted 

into the urine intact. Their average serum half-life is weeks to months, 

allowing them to be administered monthly.7, 8 

Monoclonal Antibodies in Migraine Prophylaxis
Calcitonin gene-related peptide (CGRP) is important in migraine 

pathogenesis.9 Recently, multiple human monoclonal antibodies that 

specifically target the human CGRP receptor have been generated. 

The inhibition of capsaicin-induced increases in dermal blood flow 

has been used as an in vivo pharmacodynamic model in humans 

and nonhuman primates during their development. Topically applied 

capsaicin stimulates dermal neurons to release CGRP resulting 

in a localized increase in dermal blood flow. The CGRP receptor 

mAb prevented capsaicin-induced increase in dermal blood flow in 

cynomolgus monkeys for up to 7 days.10

The immunochemical distribution of CGRP receptor mAb has been 

tested. This recognizes the functional CLR/RAMP1 receptor complex, but 

not its individual components. CGRP receptor complexes are expressed 

on multiple levels in the trigeminal vascular system of the cynomolgus 

monkey: 1) in the meningeal vasculature innervated by CGRP-positive 

nerve fibers; 2) in neurons and satellite cells in the trigeminal ganglion; 

and 3) in neurons in the spinal trigeminal nucleus. The CGRP receptor 

localization is consistent with CGRP’s role in trigeminal sensitization 

and suggests that interfering with CGRP receptor transmission may be 

beneficial for the treatment of migraines.11

Another approach is CGRP antibodies that would inhibit neurogenic 

vasodilation with a long duration of action. Incorporating two rat blood-

flow models measuring electrically stimulated vasodilation in the 

skin or the middle meningeal artery, vasodilatatory responses were 

found largely dependent on the neurogenic release of CGRP from 

sensory afferents. Treatment with anti-CGRP antibodies inhibited skin 

vasodilation or the increase in middle meningeal artery diameter to a 

similar magnitude as treatment with CGRP receptor antagonists, but 

with a slower onset of action. The inhibition was evident 1 week after 

dosing. Chronic treatment with anti-CGRP antibodies had no detectable 

effects on heart rate or blood pressure.12

Four mAbs that target either CGRP or the CGRP receptor are currently 

in development for prophylaxis of episodic migraine (four to 14 

headache days per month) or chronic migraine (≥15 headache days 

per month). LY2951742 is a humanized mAb targeted against the 

CGRP ligand (CGRP itself). In a phase II study of patients with episodic 

migraines, subcutaneous (SC) administration of LY2951742 (150 mg 

every 2 weeks) resulted in a reduction from baseline at week 12 

of 1.2 days compared with placebo.13 In a separate phase II study, 
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ALD403, another humanized mAb against the CGRP ligand, showed 

similar results at weeks 5 to 8; intravenous (IV) administration of 

ALD403 (1,000 mg) reduced monthly migraine headaches by 1.0 day 

compared with the placebo group.14 Monthly dosing (SC) of LBR-101, 

a third humanized mAb against the CGRP ligand, and monthly dosing 

(SC) of AMG 334 are also being evaluated in phase II clinical trials. AMG 

334 is unique among the novel CGRP mAbs for migraine prevention 

in that it is a fully human mAb that targets the CGRP receptor rather 

than CGRP itself. Results of the AMG 334 will be presented at the 

Biennial Congress of the International Headache Society, Valencia, 

Spain, May 14–17, 2015. Monoclonal antibodies offer advantages: high 

target specificity, no liver or kidney metabolism, and a long half-life. 

The safety and efficacy of monoclonal antibodies against the CGRP 

ligand or CGRP receptor are currently being investigated and will help 

determine the importance of these potentially new treatments for 

migraine prevention. n
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