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ABSTRACT 
 

Novel drugs are available now for treating and preventing migraine attacks. Those new drugs have 
a special strategy to treat migraine by modifying the signaling of calcitonin gene- related peptide 
(CGRP) which is a strong neuropeptide released from the nerves. Monoclonal antibodies (mAbs) 
have been developed for targeting the CGRP pathway by binding the CGRP ligand (eptinezumab, 
galcanezumab fremanezumab,) or the CGRP receptor (erenumab). Recent studies show that mAbs 
have several advantages over small molecule antagonists, including high selectivity and reduced 
potential for drug–drug interactions. In this article we reviewed literature to assess whether mABs 
can be used for treatment of acute and chronic migraine safely compared to classical antimigraine 
agents. 
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ABBREVIATIONS 
 
BBB  : Blood–brain barrier; 
CGRP : Calcitonin gene-related peptide; 
CLR  : Calcitonin like receptor; 
CM  : Chronic migraine; 
CNS  : Central nervous system; 
CTR  : Calcitonin receptor; 
EM  : Episodic migraine; 
mAb  : Monoclonal antibody; 
RAMP : Receptor activity-modifying protein; 
RCP  : Receptor component protein; 
TGVS : Trigeminovascular system; 
 
1. INTRODUCTION  
 
Migraine is a common chronic brain disorder, 
characterized by recurrent headache attacks and 
associated disabling symptoms that display 
significant personal, familial and societal impact 
[1]. More than one out of 10 civilians is affected 
by migraine, much more often the women [2]. 
Depending on the frequency of attacks, migraine 
is divided into episodic (less than 15 days with 
headache per month) and chronic migraine 
(more than 15 days with headache per month) 
[3]. 
 
Migraine is a neurobiological disorder [4]. At least 
three messenger molecules are involved in pain 
signaling during migraine attacks: nitric oxide, 5-
hydroxytryptamine (5-HT) and calcitonin gene-
related peptide (CGRP) [5]. 
 
The main symptom of migraine is throbbing or 
pulsatile headache, with moderate to severe pain 
that intensifies with movement or physical 
activity. Unilateral and localized pain is felt in the 
frontotemporal and ocular area, but the pain may 
be anywhere around the head or neck and lasts 
4-72 hours. Associated symptoms may include 
nausea (80%) and vomiting (50%) and light-
headedness [4].  
 
Physical findings during a migraine headache 
may include cranial/cervical muscle tenderness, 
conjunctival injection, tachycardia or bradycardia, 
hypertension or hypotension, hemisensory or 
hemiparetic neurologic deficits (ie, complicated 
migraine) and adie-type pupil (ie, poor light 
reactivity, with near dissociation from light) [4]. 
 

Generally, one out of five patients treated with 
any migraine-preventive pharmaceutical agent 
will discontinue treatment because of tolerability 
and safety reasons indicating the need for novel 
and better antimigraine therapies [6-8]. 

2. THE ROLE OF CGRP IN MIGRAINE 
 
Migraine headache is associated with release of 
calcitonin-gene-related peptide (CGRP). Indeed, 
CGRP release has been demonstrated in both 
triggered and spontaneous migraine attacks, and 
CGRP levels are reduced by effective treatment 
with a triptan [9-11]. The subsequent 
development of selective non-peptide CGRP 
receptor antagonists through clinical trials 
provided additional proof of the importance of 
CGRP in migraine [12]. 
 
CGRP is a 37-amino acid neuropeptide that 
exists in two isoforms that differ by three amino 
acids in the human and have different tissue 
distributions [13]. 
 
CGRP is the most potent microvascular dilator 
currently known, and its vasodilator activity is 
observed in the cerebral, coronary and kidney 
vascular beds [14-15].  
 
Monoclonal antibodies: An alternative to small 
molecules for blocking CGRP transmission in 
patients with migraine is the use of selective 
monoclonal antibodies that bind to either CGRP 
or the CGRP receptor. Currently, four antibodies 
(one for CGRP receptor and three for CGRP 
itself) have been studied in clinical trials for 
episodic and chronic migraine [16-21]. Erenumab 
is an anti-CGRP receptor antibody and 
administered once per month by subcutaneous 
injection [22-23].  Eptinezumab, fremanezumab, 
galcanezumab are the antibodies that targeted to 
sites on CGRP itself. Eptinezumab is formulated 
for intravenous administration and intended for 
dosing once every 3 months [24]; fremanezumab 
administered once per month via subcutaneous 
injection [25]; and galcanezumab, also 
administered subcutaneously on a monthly basis. 
The therapeutic goal of this approach is migraine 
prophylaxis, meaning a reduction in the number 
of migraine days experienced by patients who 
have frequent attacks. Studies shows that using 
of these antibodies has successfully decreased 
the number of migraine days in episodic migraine 
[21-27]. 
 
Advantages and disadvantages: Anti- CGRP 
and anti- CGRP receptor antibodies have several 
advantages over other treatment options. Patient 
adherence and tolerability are both better with 
the antibodies. The antibodies have a prolonged 
serum half- life (20–50 days), which means that 
patients can take the medication infrequently. In 
addition, antibodies bind to their target site with 
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Table 1.Studies comparing the efficacy and safety of anti- migraine antibodies (AMG) 
 

Referance number Study name Study aim Study design Results 

 
 
23 

Safety and efficacy of AMG 
334 (Erenumab) for 
prevention of episodic 
migraine 

assessed the safety and efficacy 
of AMG 334, a fully human 
monoclonal antibody against 
the CGRP receptor, for migraine 
prevention. 

Randomized, double-
blind, placebo-controlled 

These results suggest that AMG 334 
70 mg might be a potential therapy for 
migraine prevention in 
patients with episodic migraine and 
support further investigation of AMG 
334 in larger phase 3 trials 

 
 
41 

CGRP, a target for 
preventive therapy 
in migraine and cluster 
headache 

Assess the safety, tolerability, 
and efficacy of monoclonal anti-
CGRP antibody, in the 
preventive 
treatment of high-frequency 
episodic migraine 
 

Systematic review of 
clinical data 

Efficacy of anti-CGRP monoclonal 
antibodies spells a promising future for 
the many patients suffering from 
migraine, and possibly also for the 
smaller but severely affected 
population with cluster headache. 

 
 
 
 
 
22 

Safety and efficacy of 
Erenumab for preventive 
treatment of 
chronic migraine 

Assess the efficacy and safety 
of (Erenumab), a fully human 
monoclonal antibody against the 
CGRP receptor, in 
Patients with chronic migraine. 

Randomized, double-
blind, 
placebo-controlled phase 
2 trial 

In patients with chronic migraine, 
erenumab 70 mg and 140 mg reduced 
the number of monthly 
migraine days with a safety profile 
similar to placebo, providing evidence 
that erenumab could be a potential 
therapy 
for migraine prevention. Further 
research is needed to understand 
long-term efficacy and safety of 
erenumab, and the 
applicability of this study to real-world 
settings. 

 
 
 
 
39 

Effect of Different Doses of 
Galcanezumab vs Placebo 
for Episodic Migraine 
Prevention 

Tested Galcanezumab, a fully 
human monoclonal antibody that 
inhibits the calcitonin 
gene–related peptide receptor, 
for the prevention of episodic 
migraine. 

Randomized double blind, 
placebo-controlled 

Monthly subcutaneous injections of 
galcanezumab, 
both 120mg and 300mg, 
demonstrated efficacy (repeated-
measures analysis) for the 
preventive treatment of migraine and 
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Referance number Study name Study aim Study design Results 

support further development in larger 
phase 3 studies. 
All dosages were safe and well 
tolerated for the preventive treatment 
of episodic migraine. 

 
 
 
42 

Calcitonin gene-related 
peptide monoclonal 
antibodies for migraine 
prevention 

The objective of this study is to 
systematically assess the 
Clinical efficacy and safety of 
CGRP-mAbs for migraine 
therapy. 

Review article/ 
Comparisons 
across randomized 
controlled studies 

This meta-analysis suggests that 
CGRP-mAbs are effective in anti-
migraine therapy with few adverse 
reactions, but more and larger sample-
size RCTs are required to verify the 
current findings 

43 Calcitonin-gene-related 
peptide pathway mAbs and 
migraine prevention 

provide an update 
on published Phase 2 and 
Phase3 trials, safety/tolerability 
data, pharmacokinetics and 
mechanism of 
action of these biologicals. 

Review article Although efficacy of all four drugs is 
modest over placebo in episodic and 
chronic migraine prevention and 
overall comparable with available oral 
preventive treatments, current 
tolerability and (short-term) safety data 
of this new treatment approach 
certainly promise a major step forward 
for migraine patients. 
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high affinity and selectivity, thus reducing the 
potential for unwanted, off- target effects. 
Furthermore, in contrast to small exogenous 
molecules such as the gepants, antibodies are 
not processed by the liver, thus avoiding the 
potential for liver toxicity and hepatic drug 
interactions. No adverse cardiovascular or 
cerebrovascular effects of the antibodies under 
development have been reported to date [28-33]. 
 
A primary disadvantage of antibodies is that they 
are not orally active and must be administered by 
injection. Injection- site reactions, including pain, 
are common but these reactions are usually mild 
and transient and are less likely with intravenous 
administration than with subcutaneous 
administration [28-34]. The risks of long- term 
blockade of CGRP signaling are not known. One 
concern relates to the role that CGRP plays as a 
potent vasodilator throughout the vascular 
system [14]. Consequently, chronic reduction of 
CGRP has the potential to cause cardiovascular 
pathophysiology, such as hypertension, cardiac 
dysfunction and episodes of coronary or cerebral 
ischemia [35,36]. To date, no cardiovascular 
adverse effects of anti- CGRP and anti- CGRP 
receptor antibodies have been reported [37-40]. 
 

3. CLINICAL TRIALS 
 
Studies compare between antibodies and 
placebo show that antibodies are more effective 
in reducing the frequency of migraine with similar 
safety profiles. All these studies carried out by 
giving different doses of antibodies versus 
placebo to the patients. 
 

4. LIMITATIONS AND RECOMMENDA-
TIONS 

 
Based on the studies, we may consider mABs as 
an effective new treatment of acute and chronic 
migraine. The high selectivity, less adverse 
effects and no drug-drug interaction increase the 
adherence of patients because of less frequency 
and long duration of action. Sometimes, they can 
prevent the episodes of migraine for about 3 
months. However, it is still hard to give these 
medications to all migraine patients because they 
are expensive and cannot be given orally.   
 

The antibody trials have so far mainly included 
people of middle age who are not at high risk of 
stroke or acute myocardial infarction. Elderly 
patients, in whom ischemic events are of greater 
concern, are less likely to experience migraine 
and are therefore unlikely to need the antibody 

medications. However, further studies are 
needed to focus on geriatric and cardiovascular 
problems of these drugs. 
 

5. CONCLUSION   
 
Overall, clinical trials have shown that the anti-
migraine antibodies are effective, well tolerated 
and safe.  
 
The anti- CGRP antibodies also seem to have 
similar efficacy and safety profiles. 
 
The safety profile with mAbs is favorable, with no 
serious side effects recorded and no circulatory 
effects. Data emerging from trials with mAbs 
suggest that this specific blockade of the CGRP 
pathway may provide a safe and specific novel 
therapeutic approach in migraine and so are 
attracting great interest.  
 
More research is needed to understand long-
term efficacy and safety of antibodies, and the 
applicability of real-world settings. 
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