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Abstract
Background: Monoclonal antibodies targeting calcitonin gene-related peptide (CGRP-mAbs) are approved for adult

migraine prevention but pose safety concerns in pregnancy. We assess the safety of CGRP-mAbs in the periconceptional

period through a case series and literature review.

Methods: Six migraine-diagnosed women received CGRP-mAbs; treatment ceased upon pregnancy. We collected data

and conducted safety assessments. To provide a comprehensive context, we performed a literature review.

Results: The series includes three erenumab, two fremanezumab and one galcanezumab case. A fremanezumab recipient

experienced miscarriage; severe perinatal asphyxia linked to dystocia occurred with erenumab (140 mg). Database

reviews revealed 63 spontaneous abortions, eight premature births, and seven birth defects among 286 World Health

Organization and 65 European Medicines Agency cases. These rates align with untreated population rates.

Conclusions: CGRP-mAbs use in the periconceptional period does not lead to clinically significant increase in preg-

nancy-related pathology or adverse effects on newborns within our case series and the literature reviewed.
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Introduction
Migraine is the most prevalent neurological disease, ranking
as the third leading cause of disability-adjusted life years
in the population aged 15–49 years, particularly affecting
women of fertile age (1).

Calcitonin gene-related peptide (CGRP) is a peptide
consisting of 37 amino acids with an ubiquitous expression
in our organism. During an acute migraine attack, activation
of the trigeminovascular system leads to an increase of
CGRP levels, resulting in vasodilation and inflammation
(1). CGRP is also crucial in utero-placental development.
Elevated CGRP levels during pregnancy contribute to
decidualization, implantation, angiogenesis and placental
trophoblast proliferation, and its dysregulation may lead to

complications such as pre-eclampsia, preterm birth and
fetal growth restriction (2).

CGRP therapies are the first target-driven drugs for pre-
ventive treatment of migraine. As a new-class drug, their
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safety during gestation has not been demonstrated.
Additionally, these treatments present an elimination half-
life of 27–31 days and can only be considered as eliminated
from circulation after five half-lives, close to five months in
the case that concerns us (2). Therefore, CGRP-mAbs use
for migraine prevention during pregnancy is not approved
by the US Food and Drug Adminstration or European
Medicines Agency (EMA) and should not be prescribed
to women seeking pregnancy.

These case-reports aim to provide data to keep assessing
the safety of CGRP-mAbs during the periconceptional
period and to put it in context by conducting a narrative
review on their safety during pregnancy.

Methods

Case series
We present six clinical cases of women with migraine who
unexpectedly became pregnant while undergoing treatment
with CGRP-MAbs at our Headache Clinic. Treatment was
duly suspended in each participant as soon as pregnancy
was reported.

Patients were followed prospectively and when appro-
priate, were referred to high-risk-pregnancy consultations.
We collected sociodemographic data as well as data regard-
ing pregnancy.

All variables were collected from the medical history of
the patients:

(a) Sociodemographic variables: demographic and clin-
ical variables include age, gender and ethnicity, as
well as previous medical history.

(b) Migraine and previous treatments: including data
regarding migraine classification, headache days
per month and previous preventive treatment.

(c) Gestational and birth parameters: data pertaining to
the last menstrual period, gestational details and
birth parameters are collected through trimestral
echographies and anthropometric measures per-
formed according to the standard of care.

Despite follow-up throughout and after pregnancy in our
outpatient consultation, the above data are not available in
all patients, as some patients carried out gestational studies
at private clinics.

Literature review
In January 2024, we conducted a comprehensive literature
review on PubMed to explore clinical outcomes related to
pregnancy and CGRP-mAbs. Utilizing the search terms
“pregnancy” in combination with “calcitonin gene-related
peptide monoclonal antibodies”, “eptinezumab”, “fremane-
zumab”, “galcanezumab” or “erenumab”, published from
the year 2017 onwards, we identified 26, 11, 18, 16 and

22 papers, respectively. After removing duplicates, we
found 31 titles, of which only five contained relevant clin-
ical data, specifically gestational and birth parameters. The
selection process comprised two phases: initial evaluation
of titles and abstracts followed by a thorough reading of
full articles. Two independent investigators (IE-B and
AA) conducted the study selection, resolving any disagree-
ments through dialogue. We included prospective observa-
tional studies and case reports, while articles with
incomplete information and preclinical data were deemed
ineligible. There were no language or date restrictions.
Additionally, we scrutinized the reference lists of included
articles and incorporated any additional papers identified by
the authors that fulfilled the outlined criteria and may have
been initially overlooked (Figure 1). Furthermore, we
included the assessment reports from the EMA for erenu-
mab, fremanezumab and galcanezumab in our analysis
and additional analysis cases from the World Health
Organization.

Results

Results from our case series and case reports in the
literature
The results from the six cases we report alongside the pre-
viously published cases (3–5) are displayed in Table 1.

Results from the literature review
Noseda et al. (6) report 137 adverse drug reactions (ADRs)
to erenumab, galcanezumab, fremanezumab, and eptinezu-
mab during pregnancy out of 286 safety reports collected.
No specific toxicity is reported for mothers. Regarding
the fetus, six cases of fetal growth restriction and prematur-
ity are associated with erenumab, two cases of prematurity
with galcanezumab, and seven heterogenous birth defects
are recorded (four with erenumab, two with galcanezumab

Figure 1. Data collection flow diagram.

2 Cephalalgia 44(9)



T
ab

le
1.

B
as
e
lin
e
ch
ar
ac
te
ri
st
ic
s
o
f
th
e
se
ri
e
s
o
f
ca
se
s
p
re
se
n
te
d
in

th
is
ar
ti
cl
e
,
as

w
e
ll
as

fo
llo
w
-u
p
re
su
lt
s
d
u
ri
n
g
p
re
gn
an
cy
.

D
ia
g-
n
o
si
s

A
ge

C
G
R
P
-m

A
b

P
re
vi
o
u
s

b
ir
th
s

(l
iv
e

b
ir
th
s)

M
ig
ra
in
e
d
ay
s

p
e
r
m
o
n
th

(p
re
-p
re
gn
an
cy
/

fi
rs
t
T
M
/t
h
ir
d

T
M
)

T
im
e
o
f
la
st

d
o
se

re
la
ti
ve

to
L
M
P

(w
e
e
k
s)

1
T
M

e
ch
o
gr
ap
h
y

2
T
M

e
ch
o
gr
ap
h
y

3
T
M

e
ch
o
gr
ap
h
y

B
ir
th

G
e
st
at
io
n
al

ag
e
(w

e
e
k
s

+
d
ay
s)

W
e
ig
h
t

at
b
ir
th

(k
g)

C
o
m
p
lic
at
io
n
s

P
at
ie
n
t
1

H
F
E
M

3
2

E
re
n
u
m
ab

1
4
0

0
(0
)

8
/4
/
0

−
3

–
–

–
V
ag
in
al

3
9
+
3

2
.9
4
0

–

P
at
ie
n
t
2

C
M

3
5

E
re
n
u
m
ab

1
4
0

0
(0
)

1
2
/1
8
/1
5

0
C
R
L
:

5
7
m
m

N
T
:

1
.2
m
m

U
D
:

N
o
rm

al

A
n
at
o
m
y:

N
o
rm

al

B
P
D
:

4
3
.3
m
m

C
P
:

1
6
6
.4
m
m

A
P
:

1
5
7
.1
m
m

F
L
:

3
0
.6
m
m

E
F
W

:

1
6
0
0
G

D
U
:

N
o
rm

al

A
n
te
ri
o
r

p
la
ce
n
ta

C
e
sa
re
an

se
ct
io
n

4
1
+
2

3
.3
0
0

Se
ve
re

p
e
ri
n
at
al

as
p
h
yx
ia

M
o
d
e
ra
te

h
yp
o
x
ic

is
ch
e
m
ic

e
n
ce
p
h
al
o
p
at
h
y

A
cu
te

is
ch
e
m
ic

st
ro
ke

P
at
ie
n
t
3

C
M

3
2

E
re
n
u
m
ab

1
4
0

0
(0
)

4
/0
/1

−
1

C
R
L
:

7
4
.1
m
m

N
T
:

1
.8
m
m

U
D
:

N
o
rm

al

A
n
at
o
m
y:

N
o
rm

al

B
P
D
:

4
8
.6
m
m

C
P
:

1
8
0
.1
m
m

A
P
:

1
5
7
.1
m
m

F
L
:

3
4
.8
m
m

E
F
W

:

2
0
3
8
G

D
U
:

N
o
rm

al

A
n
te
ri
o
r

p
la
ce
n
ta

V
ag
in
al

–
–

–

P
at
ie
n
t
4

C
M

3
8

F
re
m
an
e
zu
m
ab

6
7
5

1
(1
)

1
/2
/1

−
4

C
R
L
:

6
0
m
m

N
T
:

1
.7
1
m
m

U
D
:

N
o
rm

al

A
n
at
o
m
y:

N
o
rm

al

B
P
D
:

4
3
.7
m
m

C
P
:

1
6
7
.9
m
m

A
P
:

1
4
9
.9
m
m

F
L
:

3
3
.6
m
m

E
F
W

:

1
3
2
0
G

D
U
:

N
o
rm

al

M
ar
gi
n
al

p
o
st
e
ri
o
r

p
la
ce
n
ta

C
e
sa
re
an

se
ct
io
n

3
9
+
0

3
.6
1
0

–

P
at
ie
n
t
5

C
M

3
9

F
re
m
an
e
zu
m
ab

6
7
5

0
(0
)

4
/4
/–

−
1
2

–
–

–
D
if
fe
re
d

ab
o
rt
io
n

–
–

D
if
fe
re
d
ab
o
rt
io
n

d
u
ri
n
g
fi
rs
t
T
M

P
at
ie
n
t
6

C
M

3
7

G
al
ca
n
e
zu
m
ab

1
2
0

1
(1
)

8
/4
/5

1
C
R
L
:

6
2
m
m

N
T
:

1
.2
2
m
m

U
D
:

N
o
rm

al

A
n
at
o
m
y:

N
o
rm

al

–
E
F
W

:

3
0
0
0
G

D
U
:

N
o
rm

al

P
o
st
e
ri
o
r

p
la
ce
n
ta

C
e
sa
re
an

se
ct
io
n

3
8
+
3

–
–

P
at
ie
n
t
7
[3
]

C
M

3
7

E
re
n
u
m
ab

7
0

0
(0
)

7
/1
0
/4

3
–

–
–

V
ag
in
al

3
8
+
5

3
.3
0
0

B
re
as
tf
e
e
d
in
g

ja
u
n
d
ic
e

P
at
ie
n
t
8
[4
]

H
F
E
M

3
1

E
re
n
u
m
ab

7
0

0
(0
)

2
/2
/2

T
h
ro
u
gh
o
u
t

p
re
gn
an
cy

–
A
n
at
o
m
y:

N
o
rm

al

–
V
ag
in
al

3
8
+
4

2
.9
5
0

–

(c
on
tin
ue
d)

Elosua-Bayes et al. 3



T
ab

le
1.

(c
o
n
ti
n
u
e
d
)

D
ia
g-
n
o
si
s

A
ge

C
G
R
P
-m

A
b

P
re
vi
o
u
s

b
ir
th
s

(l
iv
e

b
ir
th
s)

M
ig
ra
in
e
d
ay
s

p
e
r
m
o
n
th

(p
re
-p
re
gn
an
cy
/

fi
rs
t
T
M
/t
h
ir
d

T
M
)

T
im
e
o
f
la
st

d
o
se

re
la
ti
ve

to
L
M
P

(w
e
e
k
s)

1
T
M

e
ch
o
gr
ap
h
y

2
T
M

e
ch
o
gr
ap
h
y

3
T
M

e
ch
o
gr
ap
h
y

B
ir
th

G
e
st
at
io
n
al

ag
e
(w

e
e
k
s

+
d
ay
s)

W
e
ig
h
t

at
b
ir
th

(k
g)

C
o
m
p
lic
at
io
n
s

P
at
ie
n
t
9
[5
]

H
F
E
M

3
3

E
re
n
u
m
ab

7
0

1
(1
)

1
/1
/–

−
4

–
–

–
M
is
ca
rr
ia
ge

–
–

G
e
st
at
io
n
al

tr
o
p
h
o
b
la
st
ic

n
e
o
p
la
si
a

P
at
ie
n
t
1
0
[5
]

C
M

3
7

E
re
n
u
m
ab

7
0

1
(1
)

5
/1
2
/
0

1
–

–
Sm

al
l

ci
st
e
rn
a

m
ag
n
a

C
e
sa
re
an

se
ct
io
n

4
0
+
0

–
–

P
at
ie
n
t
1
1
[5
]

H
F
E
M

4
1

E
re
n
u
m
ab

1
4
0

3
(2
)

2
/2
/2

4
–

–
–

V
ag
in
al

3
9
+
0

–
–

A
P
=
ab
d
o
m
in
al
p
e
ri
m
e
te
r;
B
P
D

=
b
ip
ar
e
ta
l
d
ia
m
e
te
r;
C
M

=
ch
ro
n
ic
m
ig
ra
in
e
;
C
P
=
ce
p
h
al
ic
p
e
ri
m
e
te
r;
C
R
L
=
cr
an
e
al
–
ru
m
p
le
n
gt
h
;
E
F
W

=
e
st
im
at
e
d
fe
ta
l
w
e
ig
th
;
F
L
=
fe
m
u
r
le
n
gt
h
;
H
F
E
M

=
h
ig
h

fr
e
q
u
e
n
cy

e
p
is
o
d
ic
m
ig
ra
in
e
;
L
M
P
=
la
st
m
e
n
st
ru
al
p
e
ri
o
d
;
N
T
=
n
u
ch
al
tr
an
sl
u
ce
n
cy
;
T
M

=
tr
im
e
st
e
r;
U
D

=
u
te
ri
n
e
d
o
p
p
le
r.

P
at
ie
n
ts
7
–
1
1
w
e
re

o
b
ta
in
e
d
fr
o
m

th
e
lit
e
ra
tu
re

re
vi
e
w
,
ac
co
rd
in
gl
y
ci
te
d
.

4 Cephalalgia 44(9)



and one with fremanezumab). Sixty-three spontaneous
abortions are reported.

The EMA assessment report for galcanezumab describes
one case report of preeclampsia leading to preterm birth out
of 21 patients (7). No significant ADRs are reported for fre-
manezumab (8). As for erenumab, two spontaneous abor-
tions and one preterm birth are reported out of 29 cases
of maternal exposure and one birth complication requiring
intensive care unit admission for four days (reason
unknown) (9).

Discussion

Maternal ADRs
In terms of maternal impact, among the case reports gathered
in our study, three reported migraine worsening during the
first trimester, with posterior improvement. This observation
aligns with the general trend in the population, where
migraine improvement during pregnancy is commonly
recognized (1). Within our series, case 2 experienced intrahe-
patic cholestasis of pregnancy (ICP) during the third trimes-
ter. No association between CGRP-mAbs and this condition
has been identified, and considering it is the sole case of ICP
reported in the literature in relation to CGRP-mAbs, it does
not appear to be linked to erenumab. Examining the
broader database, lack of efficacy of treatment is the most fre-
quently reported ADR, followed by migraine and limited
nausea and vomiting (6). The comorbidity of migraine
with psychiatric pathology or mood disorders is well docu-
mented, of special importance in pregnant women (1), in
which treatment discontinuation before gestation may lead
to higher levels of anxiety and consequently an increase of
migraine attacks. We hypothesize that, if future studies
support the safety of periconceptional use of CGRP-mAbs,
treatment discontinuation upon pregnancy confirmation
could be considered, eliminating the need for suspension
months before conception in women of childbearing age.

Fetal ADRs
Regarding the fetus, we report a case of cardiorespiratory
arrest following dystocia during birth. Despite requiring
invasive ventilation and a four-day stay in the intensive
care unit, the child exhibited no defects to date and displayed
normal psychomotor development. It is noteworthy that the
fetus showed no alterations on follow-up ultrasounds
throughout pregnancy, and this complication appears to be
related to the dystocia rather than previous erenumab use.
No pathophysiological explanation has been identified
linking erenumab use to cardiorespiratory arrest in the
newborn. The literature review reports spontaneous abortion
as the most frequent ADR, followed by preterm delivery (6).
As for the heterogeneous birth defects reported in Vigibase
(2.4%) (6), it does not provide information regarding if the

exposure occurred in the first, second or third gestational tri-
mester, making it hard to relate drug-exposure to these
events. It is important to note that, all in all, these events
did not occur at a higher incidence than in general population
because up to one-third of pregnancies present at least one
adverse pregnancy outcome (6,10).

Preclinical data
When considering preclinical data, none of these treatments
have demonstrated deleterious effects on either the mother
or the fetus at clinical doses. Bussiere et al. (11) conducted
a non-clinical safety evaluation of erenumab, examining its
impact on pregnant cynomolgus monkeys. Their study con-
cludes that the administration of erenumab does not affect
body weights, gestation length, pregnancy or postpartum
outcomes in pregnant cynomolgus monkeys. Notably,
erenumab-treated monkeys exhibit a similar rate of fetal/
infant losses and preterm births in comparison to the
control group (11). Additionally, we highlight that despite
their prolonged elimination half-life, CGRP-mAbs are
large immunoglobulin G antibodies, requiring the neonatal
Fc receptor and permeability of the cytotrophoblast to cross
the placenta, which appears after the first trimester of preg-
nancy (12). The physiology of this process reinforces our
hypothesis of a possible treatment suspension once preg-
nancy is reported because these molecules cannot cross
de blood–placental barrier in the first twelve weeks.

These results suggest a potential safety profile for the use of
CGRP-mAbs during the periconceptional period; however,
they must be interpreted cautiously because of several limita-
tions. Firstly, our study presents a series of only six cases of
CGRP-mAbs use during the periconceptional period. As case
reports, they lack the statistical power to definitively demon-
strate the safety of these drugs in the target population.
Second, the lack of information on dosage or treatment dur-
ation from the cases reported in Vigibase prevents extrapola-
tion of this data to the broader population. Third, it is
important to acknowledge the possibility of publication bias
on this topic. ADRs may be overestimated if there is underre-
porting of cases of CGRP-mAbs exposure without negative
outcomes, or conversely, if there is overreporting of such cases.

Conclusions
In conclusion, our study suggests that the use of CGRP-
mAbs during the periconceptional period may not pose sig-
nificant adverse drug reaction related to the treatment.
However, constant clinical observation is warranted to con-
solidate these findings. The observed tendency of migraine
attacks to improve during pregnancy, coupled with the
potential safety profile of periconceptional CGRP-mAbs
use, could pave the way for a shorter safety period for
drug suspension, potentially mitigating the risk of disease
exacerbation during this critical period for women.

Elosua-Bayes et al. 5



Clinical implications
• CGRP-mAbs use in the periconceptional period does not lead to clinically significant increase in pregnancy-related
pathology or adverse effects on newborns.

• Migraine improvement during pregnancy, coupled with the potential safety profile of periconceptional
CGRP-mAbs use, could lead to a shorter safety period for drug suspension, mitigating the risk of disease
exacerbation.
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