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drakvi@aol.com Migraine is the most prevalent primary headache disorder in pregnancy, with
unique clinical implications requiring specialized management approaches.
Obijective

Edited by: To provide a comprehensive review of migraine pathophysiology, clinical course,

Marcelo Moraes Valenga diagnosis, and management during pregnancy, postpartum, and lactation.
Methods
Selective literature search of PubMed, Scopus, and Web of Science databases,
complemented by Al-assisted tools (Elicit and Consensus) to ensure comprehensive
coverage of emerging evidence, from 2003 to 2025.
Key Findings
Hormonal fluctuations drive migraine pathophysiology, with pregnancy's hormonal
stability typically improving symptoms in 60-70% of women with migraine without
aura during the second and third trimesters. However, migraine with aura shows
less predictable improvement, and de novo attacks may occur. Maternal migraine,
particularly with aura, is associated with hypertensive disorders, preterm birth,
cesarean delivery, fetal growth restriction, and increased ischemic stroke risk.
Psychiatric comorbidities, including depression and anxiety, are frequent and linked
to poorer outcomes.
Management
Non-pharmacological interventions form the foundation of treatment. When
pharmacological therapy is required, acetaminophen is first-line, NSAIDs
may be used only in the second trimester, and sumatriptan is the safest triptan
option. Preventive treatment should be reserved for severe, refractory cases, with

Keywords: magnesium, propranolol, and amitriptyline as evidence-based options.
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Introduction

igraine is a common neurological disorder that pro-

foundly impacts quality of life and imposes a signifi-
cant burden on individuals having this disorder. It involves
more than 12% of the general population, with a higher
frequency in women (3:1 compare to men) (1,2). Although
other primary headaches, such as tension-type headache,
cluster headache, and trigeminal autonomic cephalalgias,
also occur during pregnancy between 10-17% of pregnant
women are estimated to experience migraines, making it
the most common reason for consultation in clinical practice
(accounting for up to 90% of visits due to headache) (3).

Pregnancy results in a distinct endocrine milieu with high,
constant levels of placental estrogens and progestogens that
suppress the cyclic hormone fluctuations of the menstrual
cycle. This is associated with a reduction in migraine
symptoms of up to 50% by the end of first trimester and
further improvement over time during pregnancy (2).
However, a small number of women who have had no
history of migraine may develop an attack for the first
time during the first frimester, with occurrence rates varying
between 1.3% - 18% (1).

Therefore, the management of migraine in pregnancy
presents a dual challenge: both the pain itself and the
pharmacological interventions must be addressed without
compromising maternal or fetal safety. Despite the clinical
relevance of this issue, there are no established Latin
American recommendations to support the comprehensive
care of migraine during pregnancy (MdP), postpartum,
and lactation. This represents a significant gap in care for
a population with unique therapeutic needs and limited
resources. Although this review explores hormonal,
physiological, and clinical aspects of migraine in pregnancy,
special emphasis is placed on evidence-based management
strategies, as therapeutic decision-making during  this
period remains one of the main challenges for neurologists.

This review was conducted through a selective search of
PubMed, Scopus, and Web of Science. Elicit and Consensus
were used to complement the manual search, enhancing the
retrieval of relevant literature and ensuring a comprehensive
coverage of emerging evidence from 2003 to 2025. Eligible
publications included original research, narrative reviews,
and systematic reviews reporting clinical, physiological, or
therapeutic aspects of migraine in pregnancy. This approach
allows for a cohesive synthesis of current knowledge while
highlighting areas where further research is needed.

Prevalence, risk factors, and clinical characteristics

Migraine is one of the most prevalent neurological disorders
worldwide and shows a marked predominance in women

)

of reproductive age. This sex difference is largely attributed
to the modulatory effects of estrogens on serotonergic
and trigemino-vascular pathways, which increase female
susceptibility during the reproductive years (2). During
pregnancy, the clinical course of migraine changes
significantly. Migraine without aura (MwoA) typically
improves in the majority of patients: about 60-70%
report a reduction in frequency or even partial remission,
especially in the second and third trimesters (4,5). In
contrast, migraine with aura (MwA) follows a less favorable
course, likely because cortical spreading depression (CSD)
mechanisms involved in aura are less responsive fo estrogen
stabilization and even the phenotype of the migraine can
vary, so MwA can start during pregnancy even if there is no
history of migraine or if there is MwoA (2). The trimester-
specific pattern has been consistently described. It has
been reported that most begin in the first trimester, but
between 70% and 80% decrease in the second and third
trimesters, and only between 4% and 8% have worsened;
10% maintain the characteristics of the attacks in the first
trimester. Importantly, if no improvement is observed after
the first trimester, it is unlikely to occur later in pregnancy (6).

Another relevant phenomenon is the onset of de novo MdP.
Although there is limited data, there are case reports in
the third trimester that could begin without an underlying
secondary condition, with the presence of an aura being
more frequent than without an aura (7). Clinically, this
is significant because the first occurrence of migraine-
like headache during pregnancy should always prompt
exclusion of secondary causes such as preeclampsia or
cerebral venous thrombosis (CVT).

In terms of risk factors and triggers, the most frequently
reported include psychosocial stress, sleep deprivation,
fatigue, and dehydration, each affecting about 20-40%
of pregnant women with migraine. Comorbid anxiety and
depression are associated with worse outcomes and an
increased risk of chronification (8).

When comparing episodic and chronic migraine, the
available evidence is more limited. However, as in the
reviews on migraine in women, overuse of medication is
one of the biggest contributors to its chronicity (9). However,
robust comparative studies are still lacking.

Overall, current evidence suggests that pregnancy is
a period of clinical improvement in most women with
episodic MwoA, while MwA or chronic migraine shows
a less predictable course. Recognizing these patterns is
essential for preconception counseling, anticipating clinical
evolution, and planning safe management strategies
during pregnancy.
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Physiological mechanisms and hormonal influence of
migraine in pregnancy

Sexhormones, particularly estrogens and progesterone, play
a central role in migraine pathophysiology by modulating
neuronal excitability, neurotransmitter systems, and vascular
tone. Estrogens enhance serotonergic and glutamatergic
activity while reducing GABAergic and noradrenergic
tone, thereby promoting trigeminal hyperresponsiveness.
In contrast, progesterone exerts neuroprotective effects by
enhancing GABAergic activity, reducing neuroinflammation,
and dampening trigeminovascular nociception. Estrogen
also influences vascular tone through nitric oxide—mediated
vasodilation, with effects varying according to receptor
subtype, brain region, and hormonal milieu (10-13).

Estrogen demonstrates a dual role: its withdrawal is strongly
linked to MwoA, whereas sustained high levels may trigger
MwA through cortical hyperexcitability. Progesterone
generally counteracts these effects and contributes to sleep
regulation (12,13).

During pregnancy, 80-90% of women experience an
improvement or remission of symptoms, particularly in
the second and third trimesters, due to the stable levels of
oestrogen and endogenous opioids present at this time.
However, 4-8% report a worsening of symptoms, most often
in the first trimester, and de novo migraine with aura (MwA)

1 TRIMESTER

PROGESTERONE

reducing neuroinflammation

Vasopressin and prolactin also influence trigeminal
sensitivity and vascular responses

9

may emerge later, likely due to endothelial reactivity and
altered oestrogen—progesterone ratios. As both pregnancy
and migraine are associated with a hypercoagulable
state, persistent or severe migraine symptoms require
investigation for potential underlying causes, such as pre-
eclampsia, stroke or CVT (1,14,15).

Vasoactive peptides further shape migraine mechanisms.
Calcitonin gene-related peptide (CGRP), regulated by
estrogen, mediates neuroinflammation and pain, and is
the target of novel therapies, although safety in pregnancy
remains uncertain. Oxytocin demonstrates antinociceptive
effects and is a promising therapeutic candidate.
Vasopressin and prolactin  also influence trigeminal
sensitivity and vascular responses, while testosterone may
exert antinociceptive and neuroprotective effects, though
evidence in women remains limited (10,11,13).

Across the reproductive lifespan, fluctuating sex
hormones drive migraine variability: estrogen withdrawal
precipitates MwoA, high estrogen states facilitate
MwA, and progesterone provides a protective role.
Pregnancy generally improves migraine symptoms, while
perimenopause introduces irregular fluctuations, leading
to heterogeneous outcomes. Additional contributors
such as oxidative stress, mitochondrial dysfunction,
and impaired glucose metabolism further modulate
susceptibility (10,12,14).

2 AND 3 TRIMESTER

enhancing
GABAergic activity

Figure 1. Hormonal and neurobiological mechanisms influencing migraine during pregnancy. In the first trimester, fluctuations in estrogen and

progesterone affect vascular tone and neuroinflammation, promoting trigeminal hyper-responsiveness. In the second and third trimesters, enhanced
GABAergic, serotonergic, and glutamatergic activity, together with dampened trigeminovascular nociception, contribute to symptom improvement.

Vasopressin and prolactin also modulate trigeminal sensitivity and vascular responses.
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Diagnostic criteria for migraine in pregnancy

Diagnosing MdP poses a particular clinical challenge due
to limitations in both diagnostic methods and the use of
medications during gestation. Despite these constraints,
the criteria established by the International Classification
of Headache Disorders (ICHD-3), while not specifically
designed for pregnant women, are useful in differentiating
between primary and secondary headaches through proper
clinical assessment (Table 1) (16).

During pregnancy, MwoA tends to improve, whereas MwA

)

may worsen or even appear for the first time, necessitating
a careful differential diagnosis (7). However, several studies
have shown that clinical, psychological, and psychophysical
variables alone are insufficient to distinguish between
women with and without migraine, highlighting the need
for a comprehensive approach (17).

The diagnostic evaluation in pregnancy follows principles
like those applied in non-pregnant women, beginning
with a detailed medical history and physical examination
aimed at identifying signs or symptoms that may suggest a
secondary cause (18).

Table 1. Diagnostic criteria for migraine with and without aura according to the 2018 classification by the International Headache

Society

Migraine without aura

Migraine with aura

At least 5 attacks fulfilling the following criteria:

e Headache duration: 4-72 hours (and at least two of the
following four characteristics):

- Unilateral

- Pulsating

- Moderate to severe intensity

- Aggravated by physical activity
* During the headache, at least one of the following:

- Nausea and vomiting

- Photophobia and phonophobia

At least two attacks fulfilling the following criteria:

* One or more of the following fully reversible symptoms:
- visual, sensory, speech-language, motor, brainstem or
retinal.

At least three of the following six characteristics:

* At least one aura symptom develops gradually over =5
minutes

*  Two or more aura symptoms occur in succession and last
5-60 minutes
- At least one aura symptom is unilateral
- At least one aura symptom is positive
- The aura is followed by a headache within 60 minutes

Among the secondary headaches that may occur during
pregnancy, the most relevant are those associated with
prothrombotic states, such as stroke or CVT, and those
linked to hypertensive disorders, including preeclampsia.
Several clinical features should be considered red flags
suggestive of a secondary origin. These include the onset
of a new headache during pregnancy or the peripartum

period, the appearance of a new aura, changes in the
pattern of a preexisting headache, or the presence of
concomitant hypertension (Table 2). Additional warning
signs are a prolonged duration of attacks, a personal
history of systemic arterial hypertension, absence of
any prior history of headaches, and the presence of
neurological abnormalities on examination (19).
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Table 2. Red flags that should be assessed when evaluating headache in pregnant women

Clinical manifestations

Differential diagnosis

Diagnostic approach

Relapse thunderclap headaches

Progressive headache with papilledema,
especially during the first trimester and the
puerperium

Headache postural

Progressive, refractory Headache,
Visual symptoms, including scotoma

Seizures

Fever / Meningismus

Severe, sudden retro-orbital headache,
Campimetry deficit/ophthalmoplegia

Subarachnoid hemorrhage

Reversible cerebral vasoconstriction
syndrome (RCVS)

Primary cerebral vasculitis

CvT

Idiopathic intracranial hypertension (IIH)

Spontaneous intracranial hypotension

Gestational hypertension

Preeclampsia reversible posterior
encephalopathy (PRES)

Eclampsia

CvT
PRES

RCVS
Meningitis

IH
PRES
Preeclampsia/eclampsia

CvT

Pituitary apoplexy

Brain CT or MRI and LP

Cerebral MRV ophthalmoscopy, Brain MRI, LP,
or CT without contrast

Brain MRI, PL

Blood pressure, ophthalmoscopy, urine
protein, Brain MRI/MRA/CT

Blood pressure, ophthalmoscopy, urine
protein levels, and Brain MRV
MRI/MRA/CT

CT or diagnostic angiogram, MRI, LP
Brain MRI and LP
Blood pressure, ophthalmoscopy, and
urine proteins levels. Brain
MRI/MRA/CT

MRI

Ophthalmoscopy, MRI, MRV or LP

Abbreviations: MRI: Magnetic Resonance Imaging; MRA: Magnetic Resonance Angiography; CT: Computed Tomography; LP: Lumbar
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Neuroimaging during pregnancy

When neuroimaging is warranted during pregnancy,
magnetic resonance imaging (MRI) is preferred over
computed tomography (CT) due to the absence of ionizing
radiation and the reduced risk to fetal development.
However, the use of iodinated contrast agents may
transiently impair fetal thyroid function and should be
considered with caution (20).

Despite being the modality of choice, MRI with gadolinium-
based contrast agents is generally contraindicated during
pregnancy unless necessary, given its potential adverse
effects on the fetus. When vascular imaging is required, both
brain Magnetic Resonance Angiography (MRA) and brain
Magnetic Resonance Venography (MRV) can be performed
safely without contrast by employing time-of-flight sequences.

Non-pharmacological migraine management in
pregnancy

There is scientific evidence to support the effectiveness
of non-pharmacological interventions in reducing the
frequency and intensity of migraine attacks in women
before and during pregnancy. The main methods are
summarised in Table 3. These measures are safe in this
context and contribute to overall well-being, establishing a

)

solid foundation for adequate control

throughout pregnancy (14,21,22).

migraine

Medical devices, particularly non-invasive
neuromodulation devices, represent an important
treatment option for migraine management during
pregnancy and breastfeeding when pharmaceutical
therapies may pose safety concerns. Six FDA-cleared
devices are currently available, including remote electrical
neuromodulation  (REN), noninvasive vagal nerve
stimulation (nVNS), external trigeminal nerve stimulation
(eTNS), single-pulse transcranial magnetic stimulation
(sTMS), and external concurrent occipital and trigeminal
neurostimulation (eCOT-NS) (23). These devices offer a
safe, effective, and well-tolerated non-pharmacological
alternative for pregnant patients (23,24).

Pharmacological acute management of migraine in
pregnancy

The pharmacological management of migraine is
challenging for physicians, as the teratogenic risk to the
fetus must be considered when decisions are being made
(see Table 4). The prescription of symptomatic treatment
should be stratified according to the severity of the clinical
picture and the associated risks. Figure 2 presents a
proposed algorithm for decision-making.

Table 3. Non-pharmacological strategies for the initial management of migraine during pregnancy

Intervention

Benefits

Sleep hygiene

Nutrition

Hydration

Stress management

Moderate exercise

Complementary therapies

Routines of 7-9 hours of restful sleep, reducing screen time and ensuring a suitable environment

decrease recurrence.

Identify triggers (caffeine, ultra-processed foods); avoid prolonged fasting; a balanced diet reduces

attacks.

Adequate fluid intake reduces the risk of seizures.

Meditation, mindfulness, yoga, deep breathing, and CBT reduce the frequency of attacks.

Regular activity (walking, swimming, cycling) is safe and recommended; it improves circulation,
weight, and stress management.

Biofeedback, acupuncture (with specialists), and CBT are effective as adjunctive strategies.
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ALGORITHM FOR THE TREATMENT OF MIGRAINE DURING PREGNANCY

Successful treatment
treatment

.\
—

5
Preventive treatment J Acute treatment ]l Improvement |

Figure 2. Algorithm for the treatment of migraine in pregnancy. Pharmacological interventions for migraine in pregnancy classified by safety:
Level B — asthma, ADHD, extrapyramidal symptoms, QT alterations; Level 2B — cardiac defects, cleft palate, CNS depression (IV use); Level
C — preterm birth, postpartum hemorrhage, uterine atony, spontaneous abortion, congenital malformations, ductus arteriosus closure,
neonatal respiratory depression; Level D — orofacial malformations, growth disturbances, bone demyelination; Level X — contraindicated.

Lewvel 28:
Lovel B
-Ondanselron
=Acelnminophen -Lidocaing
Metaciopramide -Peripheral nerve
block.

Analgesics. Paracetamol is regarded as the preferred
first-line therapy on account of its favourable safety
profile throughout all trimesters of pregnancy and
during lactation (25,26). It is widely accepted as the
pharmaceutical intervention of choice for managing
mild to moderate symptoms, and its safety has been
established across all gestational trimesters.

NSAIDs. May be considered second-line agents,
with their use restricted to the second trimester. Their
administration is contraindicated in the first trimester
because of the risk of congenital malformations.
Furthermore, its administration during the third
trimester of pregnancy should be avoided due to
the potential for premature closure of the ductus
arteriosus (26).

Triptans. A meta-analysis encompassing over 4,000
pregnant women exposed to triptans revealed
no elevated risk of congenital malformations,
miscarriage, or preterm birth in comparison to non-

exposed women (26). lis use is considered compatible
with breastfeeding (27), although its administration
requires supervision. This group of drugs represents
an effective and relatively safe option for moderate
to severe attacks.

CGRP-targeted Therapies. The use of gepants
(ubrogepant, atogepant, rimegepant)and monoclonal
antibodies (eptinezumab, fremanezumab,
galcanezumab) lacks sufficient safety evidence in
pregnancy and lactation. While rimegepant is FDA-
approved for both acute and preventive treatment,
animal studies suggest potential risks, including
intrauterine growth restriction and hypertension.
Current pharmacovigilance reports have not shown
major maternal or fetal toxicity, but due to long
half-lives and insufficient data, these agents are not
recommended in pregnancy or lactation (28).
Opioids. Opioids are not recommended given the
risks of medication overuse headache, dependency,
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neonatal abstinence syndrome, placental
insufficiency, preterm birth, low birth weight, and
neonatal respiratory depression. Limited, short-
term use of weak opioids (e.g., codeine) may be
considered only under strict medical supervision (18).
Morphine and meperidine have not demonstrated
human teratogenicity but should be avoided in the
third trimester (29).

Peripheral Nerve Blocks. Peripheral nerve blocks using
local anesthetics (lidocaine, bupivacaine, ropivacaine)
represent a safe, low-cost, and minimally invasive strategy
for refractory migraine in pregnancy. Corticosteroid
adjuvants may be considered, though local and systemic
side effects (alopecia, cutaneous atrophy, hyperglycemia,
Cushing’s syndrome) have been reported. Evidence

quality is rated at level C (30,31).

)

Other Pharmacological Approaches

Lidocaine: Intranasal administration may be
considered in refractory cases, but systemic routes
are discouraged (3).

Steroids: Systemic corticosteroids should be avoided
due to risks of cleft palate and premature fetal lung
maturation (3).

Antipsychotics: Agents such as chlorpromazine or
others are linked to adverse perinatal outcomes and
are not recommended (3).

Combination therapies: A randomized clinical trial
compared IV metoclopramide + diphenhydramine
vs. codeine in 70 pregnant women showed significant
pain reduction at 30 minutes and complete resolution
at 24 hours, without major adverse effects (3).

Table 4. Risk and safety levels of the main drugs used in the acute treatment of primary headaches during pregnancy

Drug

FDA classification

Risks and considerations

Acetaminophen

Metoclopramide

NSAID s

Acetylsalicylic Acid

Triptans

Opioids (codeine, tramadol)

Ergotamines

Caffeine

Chlorpromazine and other dopamine antagonists

Domperidone
Ondansetron
Lidocaine

Other local anesthetics

Prednisone, methylprednisolone

Magnesium sulfate

Lasmiditan

Rimegepant

B (oral), C (IV)

B

C (1st and 2nd
trimester), D (= 30
weeks)

D

C

C (prednisone,
methylprednisolone); D
(dexamethasone)

D

Not recommended

Not recommended

The safest analgesic during pregnancy. However, some studies
suggest a possible association with an increased risk of asthma or
Attention-Deficit/Hyperactivity Disorder in offspring.

Useful as an antiemetic; it can induce extrapyramidal symptoms
and prolong the QT interval.

During the first frimester, spontaneous abortions and cardiac
and digestive malformations have been reported. From week 30
onwards, the risk of premature closure of the ductus arteriosus and
infracranial hemorrhages increases.

Its late use in pregnancy can lead to neonatal pulmonary
hypertension, intrauterine growth retardation, and intracranial
bleeding in premature infants.

Observational data indicate a potential risk of preterm delivery and
postpartum hemorrhage; sumatriptan is the most studied.

Potential neonatal respiratory depression and withdrawal syndrome in
newborns.

Induces uterine contractions, risk of miscarriage, and uteroplacental
ischemia.

Moderate consumption appears to be safe but is dose-dependent; high
doses may increase the risk of low birth weight.

In the third trimester, it may cause extrapyramidal symptoms or
withdrawal in the newborn.

Associated with QT interval prolongation; not recommended for use
during pregnancy.

It has been linked to heart defects, cleft palate, and QT prolongation.

Well tolerated when administered locally or intranasally. Intravenous
administration is contraindicated due to the risk of CNS depression.

Bupivacaine may alter maternal cardiac conduction.

Useful in selected cases; associated with fetal growth retardation and
accelerated lung maturation.

Prolonged use is associated with bone demineralization; it may be used
occasionally in specific contexts.

Unknown

Unknown
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Preventive and pharmacological prophylaxis for
migraine in pregnancy

Preventive treatment for MdP should be reserved for
patients with frequent or debilitating attacks that are
refractory to non-pharmacological measures and acute
treatments. Untreated severe migraine has been associated
with adverse pregnancy outcomes such as preeclampsia,
preterm birth, and low birth weight infants (24). Therefore,
the decision to initiate prophylactic therapy must balance
maternal quality of life with potential fetal risks, ideally using
the lowest effective dose for the shortest possible duration
(32). Decisions should always be made with the treating
gynecologist and the patient about possible side effects
(Table 5).

Several pharmacological agents have demonstrated relative
safety in pregnancy and are considered first-line therapy:

*  Magnesium: Oral magnesium (400-600 mg/day) is
a well-tolerated supplement with evidence supporting
its efficacy in migraine prevention. Oral magnesium
appears to be safe in pregnancy, although high-
dose intravenous use has been associated with fetal
osteopenia in prolonged exposures (24).

*  Beta-blockers, especially propranolol and metoprolol,

are widely used and considered safe during pregnancy.
Although some observational studies have linked beta-

)

blockers to small for gestational age neonates and
neonatal hypoglycemia or bradycardia, these effects
appear dose-dependent and not uniformly replicated
(26).

Amitriptyline: This tricyclic antidepressant has a long
history of use in migraine prophylaxis. At low doses,
it is considered relatively safe in pregnancy. While
withdrawal symptoms have been reported in neonates
exposed late in gestation, no strong evidence suggests
teratogenicity (26).

OnabotulinumtoxinA _(BoNT/A): - Although  BoNT/A
is well established as an effective preventive therapy
for chronic migraine, evidence regarding its safety
in pregnancy remains limited. Data from the global
pregnancy registry—including migraine and dystonia
indications—show noincreased risk of major congenital
malformations or adverse pregnancy outcomes after
therapeutic exposure (33). However, given the absence
of controlled trials in pregnant migraine patients and
the theoretical concerns regarding fetal toxicity derived
from animal studies, its use should be considered
only when migraine attacks are severe, disabling, and
refractory to safer alternatives. The large molecular
size of BoNT/A (~900 kDa) makes significant
placental transfer unlikely, suggesting minimal fetal
exposure (34). Still, treatment decisions must remain
individualized and based on a careful risk-benefit
assessment.
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Table 5. Preventive pharmacological options for migraine during pregnancy

)

Preventive option

Mechanism of action

Typical adult preventive
dose*

Effectiveness & safety in pregnancy (summary)

Propranolol (B-blocker)

Amitriptyline (Tricyclic
Antidepressant)

OnabotulinumtoxinA
(BoNT-A) — chronic
migraine

CGRP monoclonal
antibodies

Gepants (preventive) -
Rimegepant, Atogepant

Topiramate

Valproate

Candesartan / ACE
inhibitors

Venlafaxine Serotonin-
Norepinephrine Reuptake
Inhibitor

Magnesium oxide (MgO)
(% riboflavin)

Non-selective B-adrener-

gic blockade; dampens

noradrenergic drive and
trigeminovascular activation

Inhibits 5-HT/NE reuptake;
antinociceptive effects

Blocks acetylcholine release
at the neuromuscular
junction; reduces
peripheral/central
sensitization

Block the CGRP pathway
(ligand or receptor)

Small-molecule CGRP
receptor antagonists

Modulates voltage-gated
Na+ channels, enhances
GABA, blocks AMPA/
kainate; weak CA-I

Increases GABA; multiple
central mechanisms

Renin-angiotensin blockade

Inhibits 5-HT/NE reuptake

Cofactor modulating
NMDA/Ca2+; reduces
cortical spreading
depression

80-160 mg/day (up to 320
mg/day used in some guide-
lines)

Start 10-25 mg gHS; typical
50-100 mg gHS; up to 150
mg/day

155 U IM across 31 sites
q12 weeks (PREEMPT); up to
155-195 IU.

Erenumab 70-140 mg SC
monthly; Fremanezumab
225 mg monthly or 675 mg
quarterly; Galcanezumab 240
mg load then 120 mg monthly;
Eptinezumab 100-300 mg IV
q12 weeks
Orally Disintegrating
Tablet Rimegepant 75 mg
for prevention; Atogepant
10/30/60 mg once daily

50-100 mg/day (e.g., 50 mg
BID)

500-1500 mg/day

Candesartan 16-32 mg/day

75-150 mg/day (XR)

MgO 400-600 mg/day.
Riboflavin 400 mg/day

Strength of recommendation: moderate.
Considered first-line if needed by ACOG/AHS with
monitoring. Observational data show no increased
major malformations; possible association with fetal

growth restriction and neonatal bradycardia/hypogly-
cemia with late exposure—monitor fetal growth and
neonate.

Strength of recommendation: moderate.
Acceptable with caution when benefits outweigh
risks; widely used with no clear increase in major

malformations. Possible neonatal adaptation
symptoms if used near delivery. Recommended by
ACOG/AHS as an option.

Strength of recommendation: low-moderate.
ACOG allows case-by-case use in pregnancy. Large
29-year Allergan database and other series show
major malformation rates = background; minimal
systemic absorption. Reasonable option in refractory
chronic migraine after risk-benefit discussion.
Strength of recommendation: very low.
Human data still limited. Pharmacovigilance shows no
safety signal vs triptans so far, but due to long half-life
and placental IgG transfer, most guidelines advise
avoiding in pregnancy and stopping ~5-6 months
before conception. Inadvertent early exposure has not
shown a pattern of adverse outcomes.
Strength of recommendation: very low.
Insufficient pregnancy data; generally, avoid; counsel
on contraception and washout when planning
conception.

Strength of recommendation: contraindicated.
Avoid in pregnancy: associated with oral clefts and
lower birth weight; not recommended when trying to

conceive.

Strength of recommendation: contraindicated.
Contraindicated in pregnancy for major congenital
malformations, neurodevelopmental injury/lower 1Q.
Avoid people who could become pregnant.

Strength of recommendation: contraindicated.
Contraindicated (esp. 2°-3° trimester): fetopathy
(renal dysgenesis, oligohydramnios, skull hypoplasia,
fetal/neonatal death). If on these at conception —
switch/stop promptly and monitor.

Strength of recommendation: low.

Use with caution if comorbid depression/anxiety and
alternatives fail. Data mixed: no clear major malformation
signal; reports of prematurity/neonatal adaptation. ACOG

allows cautious use.

Strength of recommendation: low.

Evidence is limited, but a pregnancy cohort showed
reductions in frequency/severity; generally considered
low risk, though ACOG cautions about oral Mg in some

contexts—use individualized risk—benefit. Riboflavin
appears generally safe, but pregnancy data are limited.

Abbreviations: ACOG: American College of Obstetricians and Gynecologists, AHS: American Headache Society; gHS: Once a day at
bedtime; SC: subcutaneous; BID: Two times a day, NMDA: N-Methyl-D-aspartate; GABA: Gamma-aminobutyric acid; AMPA: a-amino-3-
hydroxy-5-methyl-4-isoxazolepropionic acid.
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Most available data on drug safety in pregnancy are
derived from refrospective observational studies with
potential biases and confounders. Randomized controlled
trials (RCTs) in pregnant populations are rare due to ethical
constraints. Consequently, many decisions rely on expert
consensus and extrapolation from animal or general
population data (26). Behavioral interventions remain the
cornerstone of migraine prevention during pregnancy (24).

Maternal and fetal risks of migraine in pregnancy

MdP can significantly impair health-related quality of
life, disrupting daily activities, self-care, and prenatal
engagement. Symptoms such as severe headache,
photophobia, nausea, and sleep disturbance are often
compounded by psychiatric comorbidities. Pregnant
migraineurs have higher rates of depression, anxiety, and
mixed affective symptoms across all trimesters compared
to non-migraineurs, and those experiencing MdP show an
increased risk of postpartum depression (35-37). These
comorbidities may hinder maternal-infant bonding and
impact long-term child development.

Migraine, particularly with aura, is also linked to hypertensive
disorders of pregnancy. Large cohort studies show increased
odds of gestational hypertension (aOR 1.19), preeclampsia
(aOR 1.36), and severe preeclampsia or eclampsia (aOR
1.51), independent of confounders (36). Risks are greatest
in women with aura and in those with comorbidities such as
chronic hypertension and diabetes.

Obstetric  complications have also been reported. A
prospective cohort of over 19,000 pregnancies found
higher risks of preterm birth (@OR 1.21) and cesarean
delivery (aOR 1.18) among women with untreated migraine
(38), suggesting vascular dysregulation and impaired
uteroplacental perfusion. Registry-based studies further
associate maternal migraine—particularly  MwA—uwith
small-for-gestational-age infants and low birth weight (aHR
1.11), likely reflecting endothelial dysfunction and placental
insufficiency (38).

MwA also increases maternal risk of ischemic stroke,
sharing mechanisms with hypertensive disorders such
as systemic inflammation and endothelial dysfunction
(36). These overlapping pathways may amplify maternal
and fetal risks, especially in women with cardiovascular
or metabolic comorbidities. Additionally, certain acute
migraine treatments (e.g., NSAIDs, triptans) may contribute
to adverse outcomes depending on dose and timing,
although evidence remains inconclusive (35).

Migraine in postpartum and breastfeeding women
Migraine postpartum relapse is common: over 50% recur

in the first month and more than 75% by 3—6 months after
delivery (38,39). Attacks in this period are typically more

)

frequent and severe, with higher recurrence risk in women
over 30. Breastfeeding has a protective effect, with a lower
recurrence rate compared to bottle feeding, although the
mechanisms remain unclear (38).

The abrupt drop in estrogen after childbirth is a major
trigger, particularly in women with menstrual or hormone-
sensitive migraine (40,41). Non-hormonal triggers such
as sleep deprivation, irregular meals, stress, dehydration,
and caffeine withdrawal are also common, while mood
disorders—especially  postpartum  depression—may
exacerbate vulnerability (42-44).

First-line management prioritizes non-pharmacological
measures, including sleep hygiene, hydration, stress
reduction, and trigger avoidance. When medication
is required, safety during breastfeeding must be
considered. Paracetamol and ibuprofen are compatible
with breastfeeding, while sumatriptan—the best-studied
triptan—appears safe with  minimal infant exposure,
especially if breastfeeding is delayed 8-12 hours after
dosing. Naproxen and other NSAIDs may be used with
caution, avoiding prolonged use, whereas ergot derivatives
are contraindicated due to toxicity and suppression of
lactation. Preventive therapy may be considered in severe,
refractory cases, with beta-blockers (propranolol) and
amitriptyline as options under close supervision (39,45).

Lifestyle interventions are essential. Key recommendations
include consistent sleep patterns, regular meals, stress
management, hydration, moderate exercise, and smoking
cessation (46-52).

Dietary modifications for postpartum women with migraines
should focus both on avoiding common food triggers and
adopting evidence-based eating patterns that have been
shown to reduce the frequency and severity of migraines.
Strategies include:

*  Weightmanagement: For people who are overweight
or obese, dietary strategies that promote gradual
weight loss may reduce the burden of migraine, as
obesity is associated with increased frequency and
severity of attacks (53).

*  Omega-3 fatty acids and low intake of omega-6
linoleic acid: the increase in dietary intake of
eicosapentaenoic acid (EPA) and docosahexaenoic
acid (DHA) to approximately 1.5 g/day, while
reducing linoleic acid to <1.8% of energy, resulted in
significant reductions in migraine days and decreased
migraine infensity. The additional benefit of reducing
linoleic acid suggests that postpartum women should
emphasize omega-3-rich foods (such as fatty fish, flax
seeds, and chia seeds) and limit sources of omega-6
(such as processed seed oils) (53,54).

*  Mediterranean-style or DASH
Approaches to Stop Hypertension)

(Dietary
eating
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patterns: Systematic reviews and intervention studies
support the role of the DASH diet and Mediterranean-
style eating patterns in reducing migraine frequency
and severity. These diets are characterized by high
consumption of fruits, vegetables, whole grains, lean
proteins, and healthy fats, with limited consumption of
processed foods and red meat (55).

*  Maintain regular meal times and avoid fasting
or skipping meals: Irregular eating patterns and
hypoglycemia are recognized triggers for migraines.
It is recommended to maintain regular meal fimes
and especially a balanced intake of macronutrients
to stabilize blood glucose and reduce the risk of
recurrence (56).

* Reduce consumption of red and processed
meats and refined carbohydrates: Intervention
data indicate that decreasing consumption of red and
processed meats, as well as refined carbohydrates, is
associated with lower migraine frequency and disability
(57).

* Identify and avoid individual food triggers:
Common triggers include alcohol, caffeine (both
in excess and through withdrawal), chocolate,
monosodium  glutamate (MSG), such as ham,
Parmesan cheese, and Roquefort cheese, mushrooms,
and seaweed. Also nitrates (bacon, sausage) and foods
containing tyramine (avocado, bananas, figs, raisins,
cabbage). The use of a headache diary to identify
personal triggers is supported by the literatura (58).

*  Ensure adequate hydration: Increased water intake
is associated with improved migraine outcomes, and
dehydration is a well-established trigger (56).

*  Consider nutritional supplements: There is evidence
that nutrients such as magnesium and riboflavin may
help relieve migraine symptoms, so ensuring adequate
intake may be beneficial (58).

Gap evidence and future perspectives

MdP presents a complex clinical scenario shaped by
hormonal, vascular, and metabolic changes. While many
women experience remission in the second and third
trimesters, those with MwA remain at increased risk for
hypertensive disorders, preterm birth, and adverse fetal
outcomes. The postpartum period represents a critical
window, marked by high recurrence rates driven by
abrupt hormonal withdrawal and lifestyle-related triggers,
although breastfeeding appears protective. Management
must therefore prioritize non-pharmacological strategies,
safe acute options such as acetaminophen, ibuprofen,
and sumatriptan, and carefully selected preventive agents
like magnesium, propranolol, or amitriptyline in refractory
cases.

Despite advances, important knowledge gaps persist. The
precise mechanisms by which estrogens, progesterone,
and their metabolites shape migraine pathophysiology

)

remain unclear, as do the processes underlying symptom
emergence or remission across reproductive milestones.
The long-term vascular safety of CGRP antagonists in
pregnancy is uncertain, and the paradoxical role of exercise
highlights the complexity of non-hormonal modulators.
Future research should focus on developing targeted
hormonal therapies, sex-specific preclinical models, and
biomarkers to guide personalized treatment. Exploration
of novel pathways, including oxytocin, vasopressin, and
prolactin, alongside longitudinal studies across the female
reproductive lifespan, will be critical. Addressing these gaps
through interdisciplinary collaboration will enable safer,
more precise strategies to improve maternal and fetal
outcomes while enhancing the quality of life for women
affected by migraine.

In conclusion, migraine during a stage of a woman's life
involving various physiological changes, such as pregnancy,
requires further research to establish an adequate
safety profile, biomarkers, and implement new groups
of drugs, including CGRP monoclonal antibodies and
neuromodulatory techniques, thereby obtaining a more
effective treatment algorithm. A multidisciplinary approach
is essential to balance efficacy and safety, particularly in
regions where specific clinical guidelines are lacking.
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