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Background
Chronic migraine (CM) is a disabling primary headache 
that affects 3–4% of people with migraine [1]. CM is the 
most prevalent type of headache in a tertiary headache 
center [2]. The management of CM is challenging due to 
several associated factors such as medication overuse, 
which affects 1 to 2% of the general population and about 
11–70% of people with CM, as well as superimposed 
comorbid conditions [3–5]. For these reasons, CM causes 
a wide range of personal, familial, and economic societal 
burdens [6, 7] Although patients with CM should receive 
preventive medication according to existing guide-
lines on migraine [8], until 2018 the therapeutic arsenal 
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Abstract
Background Chronic migraine is a highly debilitating condition that is often difficult to manage, particularly in the 
presence of medication overuse headache. Drugs targeting the calcitonin gene-related peptide (CGRP), or its receptor 
have shown promising results in treating this disorder.

Methods We searched Pubmed and Embase to identify randomized clinical trials and real-world studies reporting on 
the use of medication targeting the calcitonin gene-related peptide in patients with chronic migraine.

Results A total of 270 records were identified. Nineteen studies qualified for the qualitative analysis. Most studies 
reported on monoclonal antibodies targeting CGRP (anti-CGRP mAbs), that overall prove to be effective in decreasing 
monthly migraine days by half in about 27.6–61.4% of the patients. Conversion from chronic to episodic migraine 
was seen in 40.88% of the cases, and 29–88% of the patients stopped medication overuse. Obesity seems to be the 
main negative predictor of response to anti-CGRP mAbs. There is no evidence to suggest the superiority of one anti-
CGRP mAb. Despite the lack of strong evidence, the combination of anti-CGRP medication with onabotulinumtoxinA 
in chronic migraine is likely to bring benefits for resistant cases. Atogepant is the first gepant to demonstrate a 
significant decrease in monthly migraine days compared to placebo in a recent trial. Further, anti-CGRP mAb and 
gepants have a good safety profile.

Conclusion There is strong evidence from randomized trials and real-world data to suggest that drugs targeting 
CGRP are a safe and effective treatment for chronic migraine.
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was mostly limited to two evidence-based treatments 
– topiramate and subcutaneous onabotulinumtoxin-A 
(BTX-A), and other prophylactic drugs tested mostly in 
episodic migraine [9]. Non-adherence to oral medication 
due to poor tolerance is one of the driving factors leading 
to treatment failure in CM, with only 17–20% of adher-
ence after 1 year [10, 11]. Up to 30–50% of CM cases do 
not respond to BTX-A [12]. Additionally, while people 
with CM often benefit from BTX-A, they may continue 
to experience migraine attacks at a frequency that meets 
the criteria for receiving additional preventive treatments 
[13].

Following the introduction of monoclonal antibod-
ies targeting calcitonin gene-related peptide (CGRP) or 
its receptor (anti-CGRP mAbs), there are currently four 
anti-CGRP mAbs with evidence in both episodic and 
CM [14, 15]. There are also three oral small molecule 
CGRP receptor antagonists that belong to the gepants 
drug class. Of the three second-generation gepants, 
both atogepant and rimegepant are FDA and EMA 
approved for migraine prophylaxis, and rimegepant is 
also approved by NICE. However, only atogepant is cur-
rently approved for prevention treatment in CM, and 
only in the USA. These new classes of drugs changed the 
paradigm of migraine treatment. However, there are still 
unmet needs for a significant number of patients with 
migraine, particularly those qualifying as resistant or 
refractory [16]. There are also ongoing questions regard-
ing appropriate treatment duration with the novel drugs, 
the predictive factors of response, as well as the poten-
tial benefit of combination with other preventives and 
switching among classes.

In this review, we aimed to explore the available data 
on efficacy, safety, and other selected topics such as pre-
dictive factors of response of CGRP targeted medica-
tion in CM, and potential impact on medication overuse 
headache (MOH). We also looked into the possible inter-
action between these new drug class with BTX-A.

Methods
We performed a systematic review, following the 
PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) guidelines [17]. The data 
that support the findings of this study are available from 
the corresponding author upon reasonable request.

Eligibility criteria
We considered both phase III and IV clinical trials (RCT) 
and real-world studies (RWS) reporting on patients with 
CM that received at least one CGRP-targeted medica-
tion, including both anti-CGRP mAbs and gepants. We 
included studies focusing on their efficacy, safety, and 
several other aspects such as responsive predictive fac-
tors, effect of discontinuation, and combination with 

other available treatments such as BTX-A. We excluded 
single case reports, case series describing fewer than 
40 patients with CM, narrative reviews, and reports 
with very short follow-up (< 1 month after medication). 
We also excluded studies on episodic migraine or non-
migraine headaches. However, we considered studies 
including both episodic migraine (EM) and CM. We con-
sidered articles in English, Spanish, French, Italian, Ger-
man, and Portuguese.

Search strategy
A systematic search using combinations of keywords 
was performed in MEDLINE/Pubmed database, on the 
30th of June 2023. A second database, Embase, was used 
to search for additional potential studies. The search 
strategy combined the main terms “headache, migraine, 
chronic migraine, CGRP, anti-CGRP, erenumab, galcan-
ezumab, fremanezumab, eptinezumab, gepants, rimege-
pant or atogepant” (details in supplementary data). 
Potential eligible studies and selected study reference 
lists were crosschecked for additional studies. Additional 
data from international conference abstracts, clinical 
trial websites, and proceedings were analyzed for unpub-
lished data. Identified studies were screened for potential 
eligibility by title and abstract analysis. The full text of 
potentially eligible studies was then screened to meet the 
inclusion criteria and exclusion criteria.

Assessment of study quality
The risk of bias for each eligible study was assessed 
with the Newcastle-Ottawa Quality Assessment Scale 
for cohort studies tool using efficacy as an intervention 
(treatment with anti-CGRP) outcome (supplementary 
data).

Results
Study selection
Our initial search retrieved 270 records, of which forty-
nine were retained for full-text analysis. The majority 
(n = 44) were studies on anti-CGRP mAbs, while a small 
number of papers focused on gepants (n = 5). Finally, 
n = 19 studies were selected for qualitative analysis. Of 
this selection, ten studies were included for reviewing the 
efficacy of the anti-CGRP mAbs in CM, which included 
five phase III RCT [18–22] and five RWS [23–27]. The 
other included studies had information on MOH [28–
30], predictive factors [31], discontinuation of anti-CGRP 
mAbs treatment [32], and potential interaction between 
anti-CGRP mAbs and BTX-A [33–35]. The results on 
gepants in CM were based on the results of one clinical 
trial [36]. Of the 19 studies, ten studies had a moderate 
risk of bias (supplementary data).
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Overall efficacy of anti-CGRP mAbs in chronic migraine
The efficacy of anti-CGRP mAbs was mostly assessed 
by considering changes in headache frequency. In most 
studies, the primary endpoint was the change from base-
line of the average number of monthly headache days 
(MHDs) or monthly migraine days (MMDs), measured as 
the least-squares mean during a pre-determined follow-
up period. Common secondary outcomes included: the 
proportion of patients with ≥ 50% and ≥ 75% reduction in 
the average number of MHDs and/or MMDs, the average 
number of days with use of any acute headache medica-
tion per month, the conversion rate from CM to EM, the 
conversion rate from MOH to non-MOH, and the impact 
on headache-related disability (Table 1).

The baseline characteristics of the cohorts included in 
both RCT and RWS studies were comparable, with simi-
lar mean age, sex ratio, MMD, and MHD, while there was 
considerable heterogeneity between RCT and RWS in the 
prevalence of MOH (0-63.6% vs. 54–100%, respectively) 
and concomitant prophylactic medication (14.6–44.7% 
vs. 57–59%, respectively) (Tables 2 and 3). Additionally, 
in 4 of the 5 RCT participants with continuous headache 
(with no headache-free period), and/or daily headache 
were excluded [18–21]. The studies included different 
anti-CGRP mAbs: erenumab [21, 23, 25, 26], fremanu-
zumab [19, 22], galcanezumab [20], eptinezumab [18], 
and 2 studies included patients receiving either ere-
numab, fremanezumab or galcanezumab [24, 27].

Follow-up to assess efficacy ranged from 3 to 12 
months, with most available data present at the 3-month 
evaluation. In all studies, the anti-CGRP mAbs were 
effective in significantly decreasing the headache fre-
quency, with similar results between RCT and RWS 
(Figs.  1 and 2). The proportion of patients with ≥ 50% 
reduction in MMDs ranged from 27.6 to 61.4% [20, 21, 
27], and in MHDs from 29 to 80% [19, 22–26]. The high-
est response (80%) was seen in the Curone et al. cohort 
[24], which included 303 patients with CM and MOH. 
This study, however, only included participants who 
were not taking any other preventive, and 32% had never 
received a preventive treatment before, which might have 
skewed the response to a more positive effect. In the 
other RWS cohorts, CM patients were included if they 
had failed at least 3 preventive drugs. There were also 
high prevalences of MOH patients, making these studies 
more representative of difficult-to-treat migraine popula-
tions [23, 25, 26].

The benefit from anti-CGRP mAbs on CM was seen as 
early as the first dose. In their cohort of n = 70 patients, 
Russo et al. found that 60% had a ≥ 30% reduction in 
headache days in the month after the first erenumab 
injection [25] A single dose of erenumab converted 27% 
of patients to EM in another study [26]. At 6 months 
the rate of conversion from CM to EM in the RWS Ta
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ranged from 40 to 70% [25, 26]. The rapid effect of the 
anti-CGRP mAbs appears to be particularly relevant for 
eptinezumab, which had a > 50% reduction in migraine 
prevalence on the day after dosing [18].

All studies reported good results regarding secondary 
outcomes. In the RCT the reduction in analgesic con-
sumption was consistently and significantly higher in the 
treated group than in the placebo group [19–22]. A ≥ 50% 
reduction in monthly pain medication intake was seen in 
70% in one study at 6 months follow-up in one study [25]. 
A significant reduction in headache disability measured 
by HIT-6 was found in both RWS [23, 25, 26] and RCT 
[18, 19, 22]. Iannone et al. assessed the impact of one year 
of treatment with three mAbs (erenumab – 47.2%, galca-
nezumab-36.5%, and fremanezumab-16.3%) on MIDAS 
scores among n = 203 treatment-resistant CM patient 
[27]. Results showed a 50% reduction in 89.5% of the par-
ticipants at 6 months, and in 100% at 12 months, a much 
higher number than when considering change in MMDs 
for efficacy assessment [27].

The antibodies also had a positive effect on headache-
associated symptoms such as premonitory symptoms 
and allodynia [25]. However, evidence is still lacking on 
the effect of anti-CGRP medication in non-headache 
phases of migraine.

Regarding common comorbidities associated with 
CM, selective studies found a significant improvement in 
mood, anxiety, and sleep after treatment with anti-CGRP 
mAbs [25]. In one study, however, erenumab did not 
result in a significant reduction in the cognitive symp-
toms associated with migraine attacks (assessed by the 
subjective COGnitive impairments scale), either at the 
third or sixth month of treatment [25].

Predictive factors of anti-CGRP mAbs response
Some studies have found that responsiveness to anti-
CGRP mAbs could be related to different demographic 
and clinical features. One multicenter RWS involved 
20 headache centers and 864 patients treated with anti-
CGRP mAbs for at least 6 months and looked into pos-
sible predictors of response [31]. Among people with 
CM (75.9% of the population) the response to anti-CGRP 
mAbs was positively associated with unilateral auto-
nomic signs, unilateral pain plus autonomic signs, and 
unilateral pain plus allodynia, whereas it was negatively 
associated with obesity [31]. The authors did not find 
any significant results with triptan response, BTX-A 
response, prior treatment failures, and disability HIT-6 
score [31]. Regarding headache frequency, most studies 
show that a lower clinical burden at baseline is associated 
with a better response to anti-CGRP mAbs [27]. Russo et 
al. also found that disease duration is negatively associ-
ated with response to anti-CGRP mAbs [25].

Medication overuse headache
Real-life data have consistently shown that anti-CGRP 
mAbs are effective in the treatment of CM with MOH 
and that there are no differences in response between 
CM patients with or without MOH [26]. The conversion 
from medication overuse to non-medication overuse 
was seen in up to 57–64% of people with CM [23, 25]. 
Data from a subgroup analysis of one RCT [28] showed 
better responses to erenumab in both the medication 
overuse and non-medication overuse subgroups than in 
the placebo group. Most people who switched to non-
overuse maintained this status after 3 months [28]. One 
single center, cross-sectional and prospective study from 
Brazil including n = 200 patients with CM and MOH, 
showed that the mAbs increased the response to an 
established strategy that included the initiation of a non-
CGRP preventive medication [29]. A recent study from 
Italy included people with MOH receiving anti-CGRP 
mAbs who underwent in-hospital sudden detoxifica-
tion and compared them with a sample who did not per-
form detoxification [30]. There were no differences in 
response between the two groups, suggesting that anti-
CGRP mAbs may be effective in MOH irrespective of 
detoxification.

Safety, discontinuation, and dropouts of anti-CGRP mAbs
The adverse event (AE) rate with drugs targeting CGRP 
was higher in RCTs (30.7–58%) [18–22] than in RWS 
(7.9–48%) [23–27], with most being mild or moderate. 
The most common AEs were gastrointestinal symptoms, 
flu-like symptoms, and injection-site reactions. Serious 
AEs were rare in all the RCT, with similar rates compared 
to placebo. There is evidence to suggest that gastrointes-
tinal symptoms are less common with galcanezumab and 
fremanzeumab than with erenumab [20, 22]. Addition-
ally, discontinuation of a trial due to AEs was infrequent, 
a finding consistent also in RWS.

One of the most exciting questions regarding CGRP 
medication is the timing of discontinuation, either in 
episodic or chronic migraine. Data from RCT and RWS 
suggests that the effect of anti-CGRP drugs persists for 
at least up to 3 months after discontinuation [32]. After 
that, most patients experience worsening of their head-
aches [32]. A study that included n = 44 patients with 
resistant CM and MOH successfully treated with ere-
numab or galcanezumab for 12 months, showed that up 
to 72% worsened after discontinuation (due to govern-
ment reimbursement practices) [32]. On the other hand, 
one-quarter of people maintained a clinical response 
after discontinuation and did not need to restart treat-
ment [32].



Page 5 of 11Oliveira et al. The Journal of Headache and Pain           (2024) 25:51 

Study Country Sample Key 
inclusion 
criteria

Selective exclusion criteria MOH, % Follow-
up, 
months

Key results Safety 
– Any 
adverse 
events

[18] International, 
multicentric

1072:
Eptin-
ezumab 
100 mg 
(356)
Eptin-
ezumab 
300 mg 
(350)
Placebo 
(366)

18–65 yo
15–26 
headache 
days per 
month

Continuous daily headache,
Opioids > 4days/month
Comorbid pain disorder

40.2 3 Mean reduction in 
MMD from baseline
16.1 to 8.5 days 
(100 mg) vs. 16.1 to 
7.9 days (300 mg) vs. 
16.2 to 10.5 days (P)
≥ 50% reduc-
tion in headache 
frequency:
57.6% (100 mg) vs. 
61.4% (300 mg) vs. 
39.3% (P)
Mean change in 
HIT-6 from baseline:
-6.2 (100 mg) vs. -7.3 
(300 mg) vs. -4.5 
points (P)

43.5% 
(100 mg) 
vs.
52% 
(300 mg) 
vs.
46.7% 
(P)

[19] Multicentric, 
Japan and 
Korea

569:
Freman-
ezumab-
monthly 
(187)
Freman-
ezumab-
quarterly 
(189)
Placebo 
(191)

18–70 yo Unremiting headache (less than 4 days 
of headache free/month) Failure of ≥ 2 
preventives

0 3 Mean reduction in 
MMD from baseline
16.4 to 11.5 days 
(monthly) vs. 15.2 to 
11.1 days (quarterly) 
vs. 15.4 to 12.6 days 
(P)
≥ 50% reduc-
tion in headache 
frequency:
29% (monthly) vs. 
29.1% (quarterly) vs. 
13.2% days (P)
Mean change in 
HIT-6 from baseline:
-8.1 (monthly) vs. -8 
(quarterly) vs. -6.5 
points (P)

61.7% 
(month-
ly) vs. 
61.1% 
(quar-
terly) vs. 
61.8% 
(P)

[20] International, 
multicentric

1113:
Galcan-
ezumab 
120 mg 
(273)
Galcan-
ezumab 
(274)
Placebo 
(558)

18–65 yo Persistent daily headache
Failure of ≥ 3 preventives
Cluster headache
Stroke history
Opioids > 3 days/month

63.6 3 plus 
Open 
label 
exten-
sion of 9 
months

Mean reduction in 
MMD from baseline
19.4 to 14.6 (120 mg) 
vs. 19.2 to 14.6 
(240 mg) vs. 19.6 to 
16.9 days (P)
≥ 50% reduc-
tion in headache 
frequency:
27.6% (120 mg) vs. 
27.5% (240 mg) vs. 
15.4% (P)
Mean change 
in MIDAS from 
baseline:
-20.3 (120 mg) vs. -17 
(240 mg) vs. -11.5 
points (P)

57% 
(120 mg) 
vs.
58% 
(240 mg) 
vs.
50% (P)

Table 2 Characteristics of phase III randomized clinical trials on anti-CGRP monoclonal antibodies in chronic migraine
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Onabotulinumtoxin-A and anti-CGRP mAbs
Post hoc analyses of clinical trials [33] and RWS [25, 
27] have shown the efficacy of anti-CGRP mAbs in CM 
patients non-responsive to BTX-A. One cohort consisted 
of eighty-two patients who switched from BTX-A to an 
anti-CGRP mAb after a 6-month interval [35] and found 
that the mAb was effective in 65% of the population [35]. 
However, this study did not aim to assess a direct com-
parison between the two treatments, and excluded super-
responders to BTX-A, and as such the results are limited 
[35].

All RCT excluded concomitant treatment of CGRP 
drugs and BTX-A, which is an important gap between 
trial data and real-world challenges. Of note, one study 
showed that while CM not responding to BTX-A ben-
efited from anti-CGRP mAbs at 3 months of follow-up, 

dual therapy was not superior to anti-CGRP mAbs in 
monotherapy [34].

Gepants
The positive results of atogepant in CM were seen in 
the pivotal Phase 3 PROGRESS trial evaluating the dose 
of 60  mg once daily in adults with CM [36]. A total of 
n = 778 PwM were randomized into one of three treat-
ment groups to receive 60  mg QD of atogepant, 30  mg 
BID of atogepant, or placebo over a 3months. Atogepant 
significantly decreased MMDs compared to placebo, and 
led to significant improvements in all secondary end-
points, while showing a safety profile. Relevant exclusion 
criteria were current diagnosis of new persistent daily 
headache and failure of > 4 preventive medications.

Study Country Sample Key 
inclusion 
criteria

Selective exclusion criteria MOH, % Follow-
up, 
months

Key results Safety 
– Any 
adverse 
events

[22] International, 
multicentric

1130:
Freman-
ezumab-
monthly 
(376)
Freman-
ezumab-
quarterly 
(379)
Placebo 
(375)

18–70 yo Failure of ≥ 2 preventives
Opioids/Barbiturates > 4days/month

Not 
mentioned

3 Mean reduction in 
MMD from baseline
16.4 to 11.5 days 
(monthly) vs. 15.2 to 
11.1 days (quarterly) 
vs. 15.4 to 12.6 days 
(P)
≥ 50% reduc-
tion in headache 
frequency:
41% (monthly) vs. 
38% (quarterly) vs. 
18% days (P)
Mean change in 
HIT-6 from baseline:
-6.8 (monthly) vs. -6.4 
(quarterly) vs. -4.5 
points (P)

70% 
(month-
ly) vs. 
70% 
(quar-
terly) vs. 
64% (P)

[21] International, 
multicentric

656:
Ere-
numab 
70 mg 
(191)
Ere-
numab 
140 mg 
(190)
Placebo 
(286)

18–65 yo Continuous daily headache
Failure of ≥ 3 preventives
Fibromyalgia
cluster headache, hemiplegic migraine

41.8 3 plus 
Open 
label 
exten-
sion of 9 
months

Mean reduction in 
MMD from baseline
17.9 to 11.3 days 
(70 mg) vs. 17.8 to 
11.2 days (140 mg) vs. 
18.2 to 14 days (P)
≥ 50% reduc-
tion in headache 
frequency:
40% (70 mg) vs. 41% 
(140 mg) vs. 2.3% (P)
Mean change 
in MIDAS from 
baseline:
-20.3 (120 mg) vs. -17 
(240 mg) vs. -11.5 
points (P)

44% 
(70 mg) 
vs. 47% 
(140 mg) 
vs. 39% 
(P)

CM – chronic migraine; EM – episodic migraine; HIT-6 – Headache Impact Test 6; MHDs - monthly headache days; MMDs - monthly migraine day; MOH – medication 
overuse headache; P – Placebo

Table 2 (continued) 
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Discussion
In this systematic review we explored the evidence of 
CGRP-targeted medication in chronic migraine with or 
without medication overuse. Data from both clinical tri-
als and real-life studies show consistent benefits from this 
drug class. Most available data regard anti-CGRP mAbs; 
these medications have been shown to decrease headache 
frequency in CM and are also capable of reverting resis-
tant CM to episodic frequency in a significant portion of 
patients. Further, the safety profile of these drugs allows 
for low discontinuation rates [37, 38]. Currently, there is 
no available data suggesting the superiority of one partic-
ular antibody above the others [14, 39]. Gepants, on the 
other hand, need more data, specifically data from RWS.

The identification of clinical predictors of a good 
response to anti-CGRP drugs could help personalize the 
treatment of migraine. Despite some noted conflicting 
results, there are likely predictive factors of response to 

anti-CGRP mAbs in CM. While unilateral pain, unilat-
eral autonomical signs, cutaneous allodynia, and lower 
baseline headache frequency are associated with a bet-
ter response to anti-CGRP mAbs, obesity seems to be a 
negative predictive factor of response perhaps due to the 
association between obesity and higher levels of CGRP. 
However, evidence is still very scarce, and no definite 
clinical predictor has still identified. Stopping treat-
ment with this medication in responders may worsen the 
headaches and, in some cases, may lead back to chronic-
ity [32]. However, re-initiation seems to quickly lead to 
new improvements, and it is still unclear for how long the 
medication should be given. This data is not available yet 
for gepants.

Data from animal models have shown that mAbs are 
effective in the prevention and treatment of MOH, mea-
sured as cutaneous allodynia, even after a single admin-
istration [40]. In one study, the nitroglycerin-induced 

Table 3 Characteristics of real word-studies on anti-CGRP monoclonal antibodies in chronic migraine
Study Type of 

study
Country

Sample Inclusion 
criteria

MOH, 
%

Anti-CGRP 
mAb

Follow-
up, 
months

Outcomes Safety 
– Ad-
verse 
events

[32] Monocen-
tric
Prospective
Italy

203 Chronic 
migraine
Failure of ≥ 3 
preventive 
treatments

84.8 Erenumab 
(47.2%) Gal-
canezumab 
(36.5%) 
Freman-
ezumab 
(16.3%)

12 Mean reduction in MMD from baseline
8.4 to 13.2
≥ 50% reduction in headache frequency:
36.4–56.8%

7.9%

[30] Multicentric
Prospetive
Italy

149 Chronic 
migraine with 
MOH
Failure of ≥ 3 
preventive 
treatments 
plus failure of 
BTX-A

100 Erenumab 70 
◊ 140 mg

3 Reduction in MHDs from
25.4 ± 5.4 to 14.1 ± 8.6
≥ 50% reduction in headache frequency 51%
Percentage of cases converted from CM to EM:
64%
Mean change in HIT-6 from baseline:
-9.5 points

32%

[24] Monocen-
tric
Prospective
Italy

303 Chronic 
migraine with 
MOH

100 Erenumab 
(48.6%) Gal-
canezumab 
(20.6)
Freman-
ezumab 
(30.6%)

3–12 ≥ 50% reduction in headache frequency 80%
Percentage of cases converted from CM to EM:
88%
Change in MIDAS:
56.5 to 13.1

19%

[26] Monocen-
tric
Prospective
United 
Kingdom

164 Chronic 
migraine
Failure of ≥ 3 
preventive 
treatments

54 Erenumab 6 Mean reduction in MMD from baseline
7.5 days
≥ 50% reduction in headache frequency 49%
Percentage of cases converted from CM to EM:
40%
Mean change in HIT-6 from baseline:
-7.5 points

48%

[25] Monocen-
tric
Prospective
Italy

70 Chronic 
migraine
Failure of ≥ 4 
preventive 
treatments

91.4 Erenumab 70 
◊ 140 mg

6 Reduction in MMDs from
21.1 +/- 0.7 to 11.4 +/- 0.9 days
≥ 50% reduction in headache frequency 53%
Percentage of cases converted from CM to EM:
66%
Mean change in HIT-6 from baseline:
-6.4 points

25.7%
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upregulation of trigeminal nucleus caudalis FOS-positive 
cells was inhibited by pretreatment with olcegepant, sug-
gesting that CGRP may be important in an early phase of 
nitroglycerin-induced central trigeminal activity [41].

In this systematic review, we also found evidence for 
the benefit of anti-CGRP drugs in CM with MOH, with 

significant high rates of conversion from MOH to non-
MOH [23–25]. This is seen with medication overuse with 
simple analgesics, triptans, and combination therapy [28]. 
The evidence in people with opioid overuse, however, is 
much lower, as opioid overuse is often an exclusion crite-
rion in clinical trials [18, 20, 22]. Also noteworthy is that 

Fig. 2 Change in monthly headache days after 3 months of treatment with anti-CGRP mAb. Legend: Epti: eptinezumab; Erenu: erenumab; Frema: freman-
ezumab; Galca: galcanezumab

 

Fig. 1 Change in monthly migraine days after 3 months of treatment with anti-CGRP mAb. Legend: Epti: eptinezumab; Erenu: erenumab; Frema: freman-
ezumab; Galca: galcanezumab
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the anti-CGRP drugs may be effective regardless of the 
presence of acute medication overuse [30]. One distinct 
aspect of gepants is the apparent absence of MOH risk, 
even when these are used as acute treatment, which is 
mainly based on preclinical data showing that latent sen-
sitization or cutaneous allodynia are not induced by these 
drugs [42]. One possible reason is the level at gepants act, 
which is post-synaptic, as opposed to ditans that are pre-
synaptic and increase CGRP expression. The preclinical 
data agrees with preliminary clinical results, which show 
no evidence of MOH development after exposure to 
gepants [42, 43].

We must consider the strengths and limitations of the 
studies. RCTs are of obvious importance to understand 
the efficacy and safety of drug class. However, in most 
clinical trials on CM treated with anti-CGRP mAbs, other 
migraine preventive drugs were prohibited during the 
study and up to 2–3 months before starting the baseline. 
Additionally, several RCTs preclude the inclusion of peo-
ple with more refractory diseases, by putting a cap on the 
number of previous preventive failures [19–22]. Despite 
their various limitations, studies using real-world data 
have the advantage of involving a broader population. 
RWS are probably a better representation of people with 
CM found in clinical practice, who are often very diffi-
cult to treat and have complex comorbidities. A potential 
limitation in RWS, and particularly retrospective ones, is 
that treatment failure is usually based on medical history 
and clinical judgment, without the objective cut-offs used 
in clinical trials. However, while the absence of objective 
rating scales might limit data interpretation, in clinical 
practice, we often rely on patients´s subjective reporting.

Although targeting the CGRP pathway is an effec-
tive approach in migraine treatment, including CM, a 
significant portion of patients do not respond to this 
medication. In fact, up to 15–25% of the patients with 
migraine treated with an anti-CGRP mAbs are found to 
discontinue treatment due to lack of efficacy [44]. In this 
regard, one thing to take into consideration is the tim-
ing to assess efficacy, as some cases of CM may present 
a late response, even after 12 weeks of treatment [45]. 
The method used to assess efficacy might also influ-
ence the continuation. Assessing disease burden might 
be more sensitive than headache frequency, for example 
[27]. Also, despite the low evidence, there is likely a ratio-
nale for switching among the mAbs, from an anti-CGRP 
receptor to an anti-CGRP ligand and vice-versa. This was 
seen in a small retrospective study from Germany that 
included twenty-five non-responders to erenumab who 
switched to galcanezumab or fremanzeumab, finding a 
clinical response in one-third of subjects [44]. Interest-
ingly, none of the patients with daily headache responded 
to the antibody switch [44]. There are currently no data 
on switching from anti-CGRP mAbs and gepants.

Possible explanations for the failure of CGRP blocking 
treatments include individual factors such as CYT gen-
otype, BMI, and lipophilic index [46]. Furthermore, the 
CGRP pathway is likely not the only pathway involved 
in migraine attacks. Other molecules include adenosine 
receptors A1/A2A, glutamate receptors, pituitary adenyl-
ate cyclase-activating peptide (PACAP) receptors, delta-
opioid receptors (DORS), acid-sensing ion channels 
(ASICs) and amylin receptors [47].

The experience with the use of anti-CGRP medication 
has contributed to a better understanding of migraine 
pathophysiology. Although most of the anti-CGRP action 
seems to occur outside of the blood-brain barrier (BBB) 
[48], the clinical data shows that central symptoms of 
migraine can respond to anti-CGRP drugs, suggesting 
that effects of CGRP within meningeal trigeminal affer-
ents can counteract the input of key CNS structures 
involved in the CGRP pathway. Interestingly, in a mouse 
model of post-traumatic headache, the early administra-
tion of fremanezumab following mild traumatic brain 
injury prevented the development of cutaneous allo-
dynia, as well as the loss of net descending pain inhibi-
tory control pathway, suggesting that these drugs can 
affect the migraine matrix [49].

Targeting different pathways involved in migraine 
physiology has been the basis of combining different 
medications. In this regard, adding an anti-CGRP mAb 
to BTX-A in CM has been considered a promising dual 
therapy. While some experts consider that there is not 
enough evidence to combine BTX-A and anti-CGRP 
mAbs [50], others suggest that this dual targeting therapy 
might be beneficial to difficult-to-treat cases of CM [51]. 
Indeed, while BTX-A acts peripherally inhibiting the 
release of pain-modulating substances, including CGRP, 
from extracranial and meningeal C-fibers, the anti-CGRP 
mAbs act more systemically on CGRP ligand and recep-
tor interaction, predominantly within meningeal vessel 
walls and meningeal Aδ-fibers [52, 53]. However, most 
clinical trials with anti-CGRP medication excluded the 
concomitant use of BTX-A [18–22]. Thus, the avail-
able data on the combination of anti-CGRP and BTX-A 
comes from the real world only and suggests promise in 
difficult to treat cases [54, 55]. One small retrospective 
multicenter study assessed the effectiveness of combin-
ing dual therapy with BTX-A add-on to anti-CGRP mAb 
(erenumab or fremanezumab) in treatment-refractory 
CM who failed to respond to adequate monotherapy with 
three courses of BTX-A [56]. Of note, previously switch-
ing from BTX-A to anti-CGRP mAb monotherapy had 
not been effective. Despite the small sample (n = 19), the 
authors found a response of 74% to the combined treat-
ment [56]. Interestingly, neck pain was associated with a 
greater response to dual therapy [56]. Another small case 
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series (n = 17) showed a good response to dual therapy in 
people with partial or no response to BTX-A [57].

Conclusions
The anti-CGRP drugs offer an effective and well-tolerated 
option for migraine treatment, particularly in chronic 
migraine. However, several questions remain on the use 
of these drugs, including the benefit of combined treat-
ment with other migraine preventives and switching to 
other drugs of the same class.
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