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ABSTRACT

Introduction: Migraine shows a significantly
higher prevalence in women, especially during
reproductive age when menstrual-related hor-
monal fluctuations represent the most common
migraine trigger. Indeed, over 50% of patients
report a higher occurrence of migraine attacks
during the perimenstrual window. Menstrual
migraine attacks are consistently referred to as
more disabling, less responsive to symptomatic
treatments, longer in duration, and more prone
to relapse than non-menstrual migraine attacks.
Evidence strongly suggests that estrogen fluc-
tuations are involved in migraine attacks wors-
ening during the perimenstrual window
through several mechanisms directly or indi-
rectly involving the CGRP pathway. We aimed
to evaluate whether mAbs blocking CGRP-

ligand or receptor (CGRP-mAbs) could represent
an effective and safe preventive treatment for
menstrual migraine attacks in patients with
menstrual-related migraine (MRM) with previ-
ous treatment failures.
Methods: Forty patients with MRM with at least
three previous treatment failures received
monthly CGRP-mAbs. At the baseline and after
six CGRP-mAbs administrations, patients
underwent to extensive interviews to assess
frequency, duration, intensity, and responsive-
ness to painkiller intake of migraine attacks
occurring during the perimenstrual window.
Results: After six administrations of CGRP-
mAbs we observed a reduction of median
menstrual migraine frequency (from 5 to 2 days
per month), pain intensity (from 8/10 to 6/10),
and attacks duration (from 24 to 8 h)
(p\ 0.001). Nevertheless, a significant increase
in the percentage of responding to migraine
painkillers was observed from 42.5% at baseline
to 95% at T1 (p\0.001).
Conclusions: CGRP-mAbs could represent a
safe and effective preventive therapeutic strat-
egy able to reduce the disabling burden of
menstrual migraine attack frequency, duration,
intensity, and significantly improve the
response to painkillers. These findings could be
related to and further indirectly prove the
greater influence of CGRP-mediated mecha-
nisms in the pathophysiology of menstrual
migraine attacks.

Marcello Silvestro and Ilaria Orologio contributed
equally to this study.

Supplementary Information The online version
contains supplementary material available at https://
doi.org/10.1007/s40122-021-00273-w.

M. Silvestro � I. Orologio � S. Bonavita �
F. Scotto di Clemente � C. Fasano � A. Tessitore �
G. Tedeschi � A. Russo (&)
Department of Advanced Medical and Surgical
Sciences (DAMS), Headache Center, University of
Campania ‘‘Luigi Vanvitelli’’, Piazza Miraglia 2,
80138 Naples, Italy
e-mail: dottor.russo@gmail.com

Pain Ther (2021) 10:1203–1214

https://doi.org/10.1007/s40122-021-00273-w

http://orcid.org/0000-0002-0601-0475
https://doi.org/10.1007/s40122-021-00273-w
https://doi.org/10.1007/s40122-021-00273-w
https://doi.org/10.1007/s40122-021-00273-w
https://doi.org/10.1007/s40122-021-00273-w
http://crossmark.crossref.org/dialog/?doi=10.1007/s40122-021-00273-w&amp;domain=pdf
https://doi.org/10.1007/s40122-021-00273-w


Keywords: Calcitonin gene-related peptide
monoclonal antibody; Menstrual migraine;
Migraine; Menstrual-related migraine

Abbreviations
CGRP Calcitonin gene-related peptide
CGRP-mAbs CGRP-monoclonal antibodies
MRM Menstrual-related migraine
MM Menstrual migraine
PMM Pure menstrual migraine
CHD-3 International Classification of

Headache Disorders-3
NSAIDs Nonsteroidal anti-inflammatory

drugs
COX2ibs Cyclooxygenase 2 inhibitors
IHS International Headache Society
MMD Monthly migraine days
NRS Numerical rating scale
AEs Adverse events
SD Standard deviation
IQR Interquartile range
5HT1R 5-Hydroxytryptamine 1 receptor
PG Prostaglandins
TRPV1 Transient receptor potential

vanilloid antagonist
MRI Magnetic resonance imaging

Key Summary Points

Menstrual migraine attacks are consistently
referred to as more disabling, less responsive
to symptomatic treatments, longer in
duration, and more prone to relapse than
non-menstrual migraine attacks.

Estrogen fluctuations are involved in
migraine attacks worsening during the
perimenstrual window through several
mechanisms directly or indirectly involving
the CGRP pathway.

CGRP-mAbs could represent a safe and
effective preventive therapeutic strategy able
to reduce menstrual migraine attack
frequency, duration, and intensity, and
significantly improve the response to
painkillers.

Our findings further prove the greater
influence of CGRP-mediated mechanisms in
the pathophysiology of menstrual migraine
attacks, supporting the role of CGRP-mAbs
in menstrual migraine treatment.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14579769

INTRODUCTION

Migraine is the most common neurological
disorder and is actually the seventh-leading
cause of disability worldwide [1] with an esti-
mated prevalence of 12% in the general popu-
lation [2]. Women have a 3.25 times greater risk
of suffering from migraine attacks compared to
men (18% of women vs. 6% of men), especially
during reproductive age (until to 24% in those
aged between 30 and 39 years) [3]. In this pop-
ulation, menstrual-related hormonal fluctua-
tions represent the most common migraine
trigger, found in over 50% of female patients
reporting an increased migraine attack fre-
quency and severity immediately before, dur-
ing, or after menstruation [4, 5]. This strong
relationship led to the identification of men-
strual migraine (MM), included in the appendix
of the International Classification of Headache
Disorders [6], where it is distinguished in (i) pure
menstrual migraine (PMM) [ICHD-3 A1.1.1],
affecting about 10% of females with migraine,
with attacks limited to the perimenstrual win-
dow (that starts 2 days before the onset of
menses and continues through the first 3 days
of menstruation) and (ii) menstrual-related
migraine (MRM) [ICHD-3 A1.1.2] with migraine
attacks occurring both during the perimenstrual
window and additionally at other times of the
menstrual cycle.

Menstrual migraine attacks are consistently
reported as more disabling, less responsive to
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symptomatic treatment, longer in duration, and
more prone to relapse than non-menstrual
migraine attacks [7]. Concerning MRM,
although estrogenic supplementation therapy
could be considered a therapeutic strategy,
currently there are no specific anti-migraine
drugs [8]. Short-term preventive treatments
(from 2 days before to 5 days after the presumed
beginning of menses) can be administered. On
the other hand, these therapeutic strategies can
be performed only in women with regular
menstrual cycles [9] and with a not too high
migraine attack frequency to avoid the risk of
medication overuse development (since the
most frequently used drugs are triptans, dihy-
droergotamine, NSAIDs, and COX2 inhibitors).
Long-term daily prophylactic treatments can be
equally administered in patients with MRM,
but, although data supporting these strategies
are low, they are believed to be only partially
effective [10].

In the last years, mAbs blocking CGRP-ligand
or receptor (CGRP-mAbs) have been developed.
Data emerging from both randomized con-
trolled trials and real-life experiences strongly
supported CGRP-mAbs efficacy and tolerability
as preventive treatments for both episodic and
chronic migraine [11–14]. Interestingly, only in
a post hoc subgroup analysis of a phase 3, ran-
domized, double-blind, placebo-controlled
study of Erenumab� for prevention of episodic
migraine the efficacy and safety of Erenumab in
a subgroup of women with a history of MM has
been supported [15].

However, to the best of our knowledge, no
real-life experiences have specifically demon-
strated the efficacy and safety of CGRP-mAbs to
treat migraine attacks occurring during the
perimenstrual window.

Therefore, we report the data emerging from
our real-life experience using the CGRP-mAbs in
patients with MRM and previous treatment
failures, focusing on the perimenstrual window
(e.g., from 2 days before to 3 days after the
menses) and evaluating the attack frequency
(migraine days), intensity, and duration as well
as response to painkillers. Moreover, we evalu-
ated the percentage of MRM patients experi-
encing C 50% reduction of menstrual migraine

days and attacks intensity. Finally, we show
data on the CGRP-mAbs safety in these patients.

METHODS

Study Design and Participants

This is a report of our real-life experience
focusing on the effectiveness and safety of mAbs
anti-CGRP in the prevention and treatment of
migraine attacks occurring during the peri-
menstrual window in patients with MRM with
at least three or more previous preventive
treatments.

Out of 93 migraine patients (of which 72
were female and 21 were male) from the
migraine population being referred to the
Headache Center of the Department of Neu-
rology at the University of Campania ‘‘Luigi
Vanvitelli’’ between February 2019 and January
2020, 42 menstruating women with migraine,
according to the International Headache Soci-
ety criteria (IHS), were identified. Among these,
40 patients fulfilling the IHS criteria for MRM
and data from a 6-month follow-up were ana-
lyzed. All MRM patients had received and failed
at least three or more oral preventive medica-
tion classes (beta-blockers, calcium-channel
blockers, anticonvulsants, antidepressants,
onabotulinumtoxinA) due to a lack of efficacy
or intolerable side effects. Effectiveness failure
was defined as\50% reduction (\30% in
chronic migraine patients) in the frequency of
migraine days after the administration of drugs
for at least 3 months as recommended by the
European Headache Federation treatment
guidelines [16]. Tolerability failure was defined
as documented discontinuation due to adverse
events at any previous time of the treatment.
Patients could take other preventive oral thera-
pies with a stable dose for at least 3 months (6
months for patients who received onabo-
tulinumtoxinA) before starting CGRP-mAbs.

Five patients received monthly Gal-
canezumab�, two patients received monthly
Fremanezumab�, and 33 patients received,
every 28 days, Erenumab 70 mg (11 continued
with monthly Erenumab 140 mg after the third
month). All patients were educated before
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starting the treatment to keep a headache diary
to follow the progress of migraine attacks; it
consisted of a table with the day of the month
(up to 31) on the abscissa and the hours of the
day (24) on the frames. The patient should mark
the onset and the end of the attacks and the
time of painkiller intake, allowing us the cal-
culation of both the duration of the attacks and
the response to the symptomatic drugs. In the
case of headaches present at both the time of
falling asleep and waking up, the night hours
were included in the calculation of the attack.
Among the additional information, the patient
inserted the intensity of the attack (according to
the NRS scale from 1 to 10) and the presence of
symptoms associated with sensorineural hyper-
sensitivity (photo/phono/osmophobia) and
neurovegetative symptoms (nausea and vomit-
ing). Finally, the patient entered in the appro-
priate boxes the days of menstruation, enabling
to easily quantify the number and the days of
menstrual migraine attacks.

At the first administration (T0) and after the
six administration (T1) of CGRP-mAbs, all
patients underwent an extensive interview to
examine clinical parameters of disease severity
such as migraine days per month (MMD),
menstrual migraine days, menstrual migraine
average pain intensity (assessed by numerical
rating scale [NRS]), menstrual migraine attacks
duration, and response to painkillers. Moreover,
the percentage of MRM patients experienc-
ing C 50% reduction of menstrual migraine
days and attack duration was evaluated. During
the period of observation, all adverse events
(AEs) related to the drug were recorded and used
as a safety measure. Each patient gave informed
consent for the analysis and publication of the
data. The study was conducted in accordance
with the International Council for Harmoniza-
tion guidelines and the study protocol was
approved by the local Ethics Board of University
of Campania ‘‘Luigi Vanvitelli’’ (code 30,564/
20).

Outcome Measures

We focused on migraine attacks occurring dur-
ing the perimenstrual window (from 2 days
prior to the first 3 days of menstruation) in
patients with MRM evaluating the CGRP-mAbs
effects on their frequency, pain severity, dura-
tion, and responsiveness to painkillers. The
response to painkillers was evaluated at 2 h after
intake; the patients were instructed not to
repeat the painkiller assumption in the 2 h after
the first intake. If patients repeated the pain-
killer intake or the headache persisted after 2 h,
the attack was classified as non-responsive to
rescue therapy. Moreover, the rescue therapy
usually used by the patients was not changed
throughout the observation period. Besides, we
consider the effectiveness of CGRP-mAbs treat-
ment on the total MMD (e.g. C 50% reduction
from the baseline of MMD for episodic migraine
and C 30% for chronic migraine). Effectiveness
was evaluated at the end of the observation
period through detailed interviews and analysis
of headache diaries. Finally, we performed a
post hoc analysis considering 21 patients trea-
ted only with CGRP-mAbs monotherapy.

Safety and tolerability were assessed by
recording self-reported and observed adverse
events by physical examination.

Statistical Analysis

All demographic and clinical data were checked
for normality using Shapiro–Wilk test. Contin-
uous variables are reported as mean ± standard
deviation (SD), categorical variables are expres-
sed as median ± interquartile range, rates val-
ues are reported as subject counts and
percentage. Since data did not conform to nor-
mal distribution, the Wilcoxon rank test was
used to compare median MMD, pain intensity,
monthly menstrual migraine days, and
migraine attack duration. Finally, the McNe-
mar’s test was used to compare the response to
painkillers. Due to the observational character
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of the study, the statistical power has not been
performed. Statistical significance was set at
p\0.05. All analyses were performed using
SPSS version-14 (StataCorp, College Station, TX,
USA).

RESULTS

Demographic Characteristics

The whole population consisted of 40 patients
fulfilling the ICHD-3 criteria for MRM [ICHD-3
A 1.1.2]. The mean age was 39.35 ± 9.17 years
(range, 18–51) and the mean age of onset of
migraine in our population was
15.52 ± 7.61 years. The median frequency of
menstrual attacks at baseline (T0) was 5 (IQR
1.25), while the median MMD was 19 (IQR 10).
The median duration of menstrual attacks was
24 h (IQR 42), the median intensity (evaluated
by NRS score) was 8 (IQR 1.25), and the per-
centage of responders to painkillers (defined as
‘‘pain-free at 2 h’’ after intake of symptomatic
drugs) was 42.5% (Table 1).

Effectiveness

After six CGRP-mAbs administrations, we
observed a statistically significant improvement
in frequency, duration, average pain severity,

and responsiveness to painkillers of migraine
attacks occurring during the perimenstrual
window (p\ 0.001) as well as MMD. More
specifically, our population showed a statisti-
cally significant improvement in the frequency
of menstrual migraine, from baseline median
frequency of 5 (IQR: 1.25) to T1 median fre-
quency of 2 days (IQR: 2) per month (p\ 0.001)
(Fig. 1). Moreover, after six CGRP-mAbs
administrations, the duration of menstrual
migraine attacks was reduced from a baseline
median duration of 24 h (IQR: 42) to 8 h (IQR:
20) at T1, while headache pain severity
improved from a median pain intensity score
(evaluated by NRS) of 8 (severe pain; IQR: 1.25),
to 6 (moderate pain; IQR: 2.25) (p\ 0.001)
(Fig. 2). Nevertheless, a significant increase in
the percentage of patients responding to
migraine painkiller was observed from 42.5% at
baseline to 95% at T1 (p\ 0.001) (Fig. 3).
Finally, MMD improved from T0 median fre-
quency of 19 (IQR: 10) to T1 median frequency
of 5 days (IQR: 6) (p\0.001). Furthermore,
57.5% (23) of the patients reported a C 50%
reduction of menstrual migraine attacks, 62.5%
(25) of patients experienced a C 50% reduction
menstrual migraine attack duration and, finally,
62.5% (25 pts) switched from a severe migraine
attacks pain intensity (C 8 according NRS score)
to a moderate pain intensity (\ 8 according NRS
score). CGRP-mAbs therapy was (i) effective in

Table 1 Baseline demographic and clinical parameters (N = 40)

Age (mean – SD) 39.4 – 9.17

Age at migraine onset (mean ± SD) 15.52 ± 7.61

Disease history (mean years ± SD) 26.24 ± 10.07

MMD (median ± IQR) 19 ± 10

Menstrual migraine attacks (median ± IQR) 5 ± 1.25

Previous preventive medication classes failure 4.3 ± 0.8

Responders to painkillera of menstrual migraine [n (%)] 42.5%

Menstrual migraine duration (hours ± IQR) 24 ± 42

Menstrual migraine pain intensity (NRS ± IQR) 8 ± 1.25

SD standard deviation, MMD monthly migraine days, IQR interquartile range, NRS numerical rating scale (0–10)
a Pain-free at 2 h after painkiller intake
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31 (77.5%) patients for both menstrual
migraine attacks (occurring in perimenstrual
window) and MMD; (ii) effective in two patients
only in MMD but not of menstrual migraine
attacks (5%); (iii) effective in two patients (5%)
only in menstrual attacks. In five patients
(12.5%), CGRP-mAbs therapy was ineffective in
both menstrual migraine attacks and MMD
(Table 2). Finally, in a post hoc analysis we
considered 21 patients who were receiving only
CGRP-mAbs, without other preventive treat-
ments, and we found an equally statistically
significant reduction in the frequency, inten-
sity, and duration of menstrual migraine epi-
sodes. Specifically, the frequency of menstrual
migraine changed from baseline (T0) median

frequency of five migraine days per month
(IQR: 1) to T1 median frequency of 2 days per
month (IQR: 1) (p\0.001); the duration of
menstrual migraine attacks reduced from a
baseline (T0) median duration of 24 h (IQR: 24)
to T1 median duration of 7 h (IQR: 11.25);
finally, the headache severity improved from a
baseline (T0) median intensity (evaluated by
NRS) of 8/10 (severe pain; IQR: 1), to T1 median
intensity of 6/10 (moderate pain; IQR: 1.5)
(p\ 0.001).

Safety and Tolerability

During observation (from T0 to T1), we recor-
ded adverse events (AE) in 22.5% of patients:

Fig. 1 Comparison of menstrual migraine days per month
and monthly migraine days (MMD) at baseline (T0) and
after six administrations of CGRP-mAbs (T1)

Fig. 2 Comparison of duration (hours) and intensity of pain (NRS scores) at baseline (T0) and after six administrations of
CGRP-mAbs (T1)

Fig. 3 Responsiveness to painkillers (defined as pain-free
at 2 h after painkiller intake) at baseline (T0) and after six
administrations of CGRP-mAbs (T1)
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constipation (20%), fatigue (2.5%), and nausea
(2.5%) were the most frequently reported dur-
ing treatment. There were no serious AEs and no
patient discontinued treatment due to adverse
events.

DISCUSSION

In the present real-life experience, we observed
a significant reduction in the frequency, dura-
tion, and intensity of migraine attacks occur-
ring during the perimenstrual window as well as
in the response to painkiller in a cohort of MRM
patients, with previous treatment failures, dur-
ing the therapy with CGRP-mAbs for a period of
6 months.

Migraine represents the most common neu-
rologic disorder with a significantly higher
prevalence in women witnessed by a sex ratio of
about 3:1 [17]. Over 50% of female migraine
patients report a strong relationship between

menstruation and migraine [4, 5], characterized
by the higher occurrence of migraine attacks
during the perimenstrual window (which starts
2 days before the onset of menses and continues
through the first 3 days of menstruation).
Indeed, menstrual-related hormonal fluctua-
tions have been identified as the most common
migraine trigger during the reproductive age.
This relationship leads to define the so-called
MM and, according to the ICHD-3 criteria, its
two declensions of PMM (A. 1.1.1), where the
attacks are strictly confined to the perimen-
strual window, and MRM (A. 1.1.2), character-
ized by attacks occurring both during the
perimenstrual window and at other times of the
menstrual cycle [6]. It is noteworthy that
migraine attacks occurring during the peri-
menstrual window are characterized by higher
pain duration and intensity with poor response
to acute medications when compared to
migraine attacks occurring outside menstrua-
tion [7]. The mechanisms underlying MM have

Table 2 Effectiveness of CGRP-mAbs after six administrations

Outcome Baseline Sixth
administration

p value

Menstrual migraine days (median MM ± IQR) 5 ± 1.25 2 ± 2 \ 0.001

Menstrual migraine duration (median hours ± IQR) 24 ± 42 8 ± 20 \ 0.001

Menstrual migraine pain intensity (Median NRS ± IQR) 8 ± 1.25 6 ± 2.25 \ 0.001

Menstrual migraine responders to painkillersa [n (%)] 42.5% 95% \ 0.001

MMD (median MMD ± IQR) 19 ± 10 5 ± 6 \ 0.001

% of pts with[ 50% reduction in menstrual migraine days 57.5% (23 patients)

% of patients with[ 50% reduction in menstrual migraine duration 62.5% (25 patients)

% of patients switching from severe to moderate pain intensity 62.5% (25 patients)

% of patients with significant reduction in MMDb and menstrual migraine

days

77.5% (31 patients)

% of patients with significant reduction only in MMD – 5% (two patients)

% of patients with significant reduction only in menstrual migraine days – 5% (two patients)

% of patients with not significant reduction in MMD and menstrual migraine – 12.5% (five patients)

IQR interquartile range, MMD monthly migraine days, NRS numerical rating scale
a Pain-free at 2 h after painkiller intake
b C 30% in chronic migraine patients; C 50% in episodic migraine patients
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been widely investigated. There is a functional
interaction between ovarian steroid hormones,
CGRP and the trigeminal vascular system [18],
where the presence of sex hormone receptors
suggests a sensibility to variations in the levels
of these hormones [19].

The fall of estrogen levels (observed immedi-
ately before menstruation) has been identified as
the possible cause of MM [20]. Indeed, a higher
baseline estrogen level and a consequent greater
estrogenic withdrawal during the luteal phase
are associated with increased prevalence of
menstrual migraine attacks, with an inverse
relationship between migraine severity and uri-
nary estrogen levels during the perimenstrual
window [21]. When estrogen levels fall, produc-
tion of serotonin becomes reduced, an increase
of monoamine oxidase activity causes the
acceleration of serotonin elimination rate, and
the sensitivity of 5-hydroxytryptamine1 (5HT1)
receptors (triptans target) decreases [21]; this
could explain the reduced response to triptans in
menstrual migraine [22]. Moreover, estrogen fall
may increase the susceptibility to prostaglandins
(PG), as witnessed by the three-fold increase in
PG levels observed between the follicular and
luteal phases, and even more during menstrua-
tion [23, 24]. PG can cause neurogenic inflam-
mation by promoting the release of CGRP
neuropeptides substance P and neurokinins,
thereby increasing the susceptibility of blood
vessels to PG, which has been implicated in
neurogenic inflammation [24, 25].

Furthermore, changes in estrogen concen-
tration during menstruation influences the
sensitivity of the transient receptor potential
vanilloid antagonist (TRPV1) receptors, there-
fore increasing the amount of CGRP in the ter-
minals of perivascular nerves [26].

Altogether, these findings suggest that
estrogen fluctuations are involved in migraine
attacks worsening during the perimenstrual
window through several mechanisms directly or
indirectly involving the CGRP pathway [26].

Moreover, the abnormal brain responses to
thermal pain stressor during interictal period
using a used high-field magnetic resonance
imaging (MRI) have been evaluated in male and
female migraine patients [27]. A stronger acti-
vation of the spinal trigeminal nucleus in

female migraine patients compared to male
migraine patients and healthy controls was
observed and the differences in sensitivity of
the trigeminal system attributed to hormonal
influences [27], shedding light on the gender
differences in migraine pathophysiology.

To date, many studies have been performed
to evaluate the effectiveness of antimigraine
acute treatments, short-term prophylaxis, and
daily preventive approaches in patients with
MM. However, hormone supplementation
therapy seems to be effective in preventing MM
attacks by means of estrogen level stabilization
since fluctuations, especially sudden drops, can
precipitate migraine attacks [28]. Long half-life
triptans, NSAIDs, COX2 ibs, magnesium, and
estrogen supplementation have been suggested
as preventive therapies during the time of
highest risk of menstrual migraine attacks in
PMM patients with regular menses, to reduce
the burden associated with long-term daily
preventive medications [9]. Several hormonal
therapeutic approaches have been evaluated:
percutaneous gel formulation of estradiol (from
day - 2 to day ? 5 of cycle, or daily from the
10th day following the first day of peak fertility
and to day ? 2 of cycle), patch administration
of estradiol (from day - 4 to day ? 4 of cycle) as
well as continuous hormonal contraception
(estrogen or progesterone or combination of
these) [10]. Estrogen supplementation appears
to be effective in reducing the number of
headache days also in MRM, although several
studies reported an increase in headache days
when supplementation is discontinued [29].
Collectively, these studies have shown mixed
results as migraine preventive treatment and
should be used with caution after a careful risk
to benefit evaluation, in particular on cere-
brovascular ischemic risk factors [10, 28].

Contrariwise, daily preventive treatments are
ideal for MRM [30], but data about the best
long-term prophylactic strategy for these
patients are poor and standard migraine pro-
phylactic agents are currently the pivot of
therapy [10]. In this frame, topiramate as pre-
ventive treatment in women with MRM has
been shown to be effective in reducing men-
strual migraine attack frequency, but not
severity or duration [31].
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Indeed, patients with high-frequency episo-
dic migraine or chronic migraine, associated
with severe menstrual migraine attacks, short-
term preventive therapies with NSAIDs and/or
triptans, could induce or worsen a medication
overuse, increasing the risk of migraine
chronification [6]. Nonetheless, only about 30%
of patients benefit from these therapeutic
approaches [22, 32].

Since migraine patients belonging to our
sample had previously failed at least three long-
term daily preventive treatments and consider-
ing the involvement of the CGRP pathway in the
mechanismsbywhichhormonal changes impact
on themigraine attacks duringmenstruation, we
explored the effectiveness and safety of CGRP-
mAbs in MRM. Interestingly, a statistically sig-
nificant reduction in frequency of menstrual
migraine days (from 5 days at baseline to 2 days),
duration of attacks (from 24 to 8 h), pain inten-
sity (from a NRS median of 8/10–6/10) and
response to painkiller (from 42.5 to 95%) were
demonstrated after six CGRP-mAbs administra-
tions. Interestingly, the reduction in non-men-
strual migraine episodes experienced by the
patients appeared slightly higher in percentage
than that in menstrual migraine episodes (from
14.5 to 4, 72.4% vs. from 5 to 2, 60%). This
finding could further strengthen the notion that
menstrual migraine is more resistant and less
responsive to prophylactic drug therapies. Fur-
thermore, there were no patient-reported serious
AEs or decisions to discontinue the CGRP-mAbs
treatment due to poor tolerability.

In line with our observation, it has been very
recently demonstrated that C 2 acute medica-
tions per day were higher during menstrual than
in non-menstrual headache days in erenumab
non-responders but not in erenumab responders.
These findings indirectly suggest an overall
reduced attack duration or increased painkiller
responsiveness during menstrual days in erenu-
mab responders [33]. Furthermore,ourfindingsfit
well with those emerging froma post hoc analysis
of the STRIVE RCT trial (a phase 3, randomized,
double-blind, placebo-controlled study of Erenu-
mab for prevention of episodic migraine) [15].
However, these data, collected in the context of a
prospective clinical trial, were not focused on
migraine attacks occurring during the

perimenstrual window but supported the efficacy
of Erenumab on the monthly migraine attacks in
women with self-reported menstrual migraine
attacks. Our study firstly described the effect of
CGRP-mAbs on MRM in a uniform sample of
menstruating women with episodic high-fre-
quency migraine or chronic migraine, who had
previously failed at least three antimigraine pre-
ventive therapies. The data emerging from the
present real-life experience show that mAbs-
CGRPs are equally effective in treating menstrual
and non-menstrual migraine attacks differently
from what previously observed with other pre-
ventivemigraine treatment. This finding couldbe
related to and further indirectly prove the greater
influence of CGRP-mediated mechanisms in the
pathophysiology of menstrual migraine attacks.

However, we are aware that our study is not
exempt fromsome limitations. First of all, being a
non-randomized open-label study, there was no
placebo or active comparator arm as is usual in
the real-word experiences. However, an open-
label design is informative when the efficacy and
safety profile of treatment iswell established, as it
is with CGRP-mAbs for episodic and chronic
migraine. Moreover, a comparative evaluation
between the threemAbs anti-CGRPadministered
was not possible due to the small number of
patients treated with Galcanezumab (12.5% of
the sample under study = 5 women) and Fre-
manezumab (5% = 2 women) compared to
patients treated with Erenumab (82.5% = 33
women). Finally, since the CGRP-mAbs treat-
ment was added to other preventive medica-
tions, to further evaluate the efficacy of CGRP-
mAbs as not dependent from synergistic or
additive effect with other concomitant preven-
tive therapies, we performed a post hoc analysis
considering patients treated with CGRP-mAbs
monotherapy. Despite the low sample size, we
keep finding a statistically significant reduction
in the frequency, intensity, and duration of
menstrual migraine attacks.

CONCLUSIONS

The present findings demonstrate that mAbs
anti-CGRP ligand (Fremanezumab and Gal-
canezumab) or receptor (Erenumab) could
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represent an effective and safe therapeutic
strategy for menstrual migraine attacks, signifi-
cantly improving the frequency, duration,
intensity, and response to painkillers. Further
studies with a larger sample size and a longer
period of observation are needed to better clar-
ify these preliminary findings as well as to
demonstrate the effectiveness and safety of
mAbs CGRP also in PMM patients.
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