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Voorwoord 

 

Hoofdpijn is de meest frequente klacht voor ambulante doorverwijzing naar een 

neuroloog. Deze subdiscipline blijft dan ook een zwaargewicht binnen de neurologie. Uit 

de analyse van de Global Burden of Disease Study van 2017 blijkt dat migraine zowel 

voor de wereldwijde prevalentie, ongeacht leeftijd of geslacht, maar ook voor het aantal 

jaren ‘lived with disability’ reeds jaren in de top 3 staat.  

 

Hoofdpijn komt voor bij beide geslachten, maar de 3 meest frequente primaire 

hoofdpijnsyndromen, spanningstype hoofdpijn, migraine en clusterhoofdpijn, blijken een 

verschillende prevalentie bij man en vrouw te hebben. Ook de zwangerschap en andere 

hormonale veranderingen in het leven lijken een impact te hebben op de prevalentie en 

het verloop van verschillende hoofdpijnsyndromen. In deze masterproef worden 2 

artikels gebundeld die zich hierop toespitsen. Beide publicaties zijn het resultaat van een 

internationale samenwerking in kader van de School of Advanced Studies uitgaande van 

de European Headache Federation. 



REVIEW ARTICLE Open Access

Headache and pregnancy: a systematic
review
A. Negro1* , Z. Delaruelle2, T. A. Ivanova3, S. Khan4, R. Ornello5, B. Raffaelli6, A. Terrin7, U. Reuter6,
D. D. Mitsikostas8* on behalf of the European Headache Federation School of Advanced Studies (EHF-SAS)

Abstract

This systematic review summarizes the existing data on headache and pregnancy with a scope on clinical headache
phenotypes, treatment of headaches in pregnancy and effects of headache medications on the child during
pregnancy and breastfeeding, headache related complications, and diagnostics of headache in pregnancy.
Headache during pregnancy can be both primary and secondary, and in the last case can be a symptom of a
life-threatening condition. The most common secondary headaches are stroke, cerebral venous thrombosis,
subarachnoid hemorrhage, pituitary tumor, choriocarcinoma, eclampsia, preeclampsia, idiopathic intracranial
hypertension, and reversible cerebral vasoconstriction syndrome. Migraine is a risk factor for pregnancy complications,
particularly vascular events. Data regarding other primary headache conditions are still scarce. Early diagnostics of the
disease manifested by headache is important for mother and fetus life. It is especially important to identify “red flag
symptoms” suggesting that headache is a symptom of a serious disease. In order to exclude a secondary headache
additional studies can be necessary: electroencephalography, ultrasound of the vessels of the head and neck, brain MRI
and MR angiography with contrast ophthalmoscopy and lumbar puncture. During pregnancy and breastfeeding the
preferred therapeutic strategy for the treatment of primary headaches should always be a non-pharmacological one.
Treatment should not be postponed as an undermanaged headache can lead to stress, sleep deprivation, depression
and poor nutritional intake that in turn can have negative consequences for both mother and baby. Therefore, if
non-pharmacological interventions seem inadequate, a well-considered choice should be made concerning the
use of medication, taking into account all the benefits and possible risks.

Keywords: Pregnancy, Breastfeeding, Headache, Migraine, Complications, Treatment, Adverse events

Introduction
Headache is the most frequent referral for neurologic
consultation in the outpatient setting. The last release of
data at 2013 from the Global Burden of Disease (GBD) -
described now as “the most comprehensive worldwide
observational epidemiological study to date” [1] - estab-
lished headache disorders collectively as the seventh
highest cause of years lived with disability (ylds) [2].
In front of a patient complaining about headache, the

first purpose is to distinguish a primary headache (when
pain is the disease) from a secondary headache (when
pain is a symptom of another disease). More strictly, this

is the main concern with a pregnant woman suffering
from this symptom. Three scenarios are possible [3, 4]:

1. She suffers from a primary headache and now she
presents with her usual headache;

2. She does not suffer from a primary headache and
she presents with her first severe headache during
pregnancy;

3. She suffers from a primary headache, but now pain is
different in quality, intensity or associated symptoms.

In the second and third scenarios, headache must be
considered as a symptom of an underlying disease until an
appropriate diagnostic evaluation has been performed.
This systematic review is a summary of existing data

on headache and pregnancy with a focus on clinical
headache phenotypes, treatment of headaches in pregnancy
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and effects of headache medication on the child during
pregnancy and breastfeeding, headache-related complica-
tions, and diagnostics of headache in pregnancy.

Methods of review
Two independent reviewers conducted an independent
search on pubmed using the search terms “pregnancy”
and “headache” OR “migraine”, each combined with
“complications” OR “treatment” OR “management”.
This search was carried out on June 15th, 2017. We
included articles from the past 20 years. The initial
screening was conducted based on eligibility of titles
and abstracts. Original works, randomized, placebo-
or comparator-controlled trials, published in full, were
primarily selected for the review. Other references
quoted include: systematic reviews, open label studies,
retrospective studies, population-based studies, guide-
lines, manufacturers product monographs and letters
to the editor. Discrepancies between reviewers were
resolved by discussion.

Clinical headache phenotypes and observational
studies in pregnancy
Primary headaches
In most cases headache is a primary disorder, including
migraine and tension-type headache (TTH) as the more
frequent conditions that affect women asking medical
consultation. Several observational studies have been
conducted to evaluate the course of primary headaches
during pregnancy (Table 1). During pregnancy, primary
headaches also showed a tendency to change in pattern
from migraine without aura (MO) to migraine with aura
(MA) and vice versa or from MO to TTH and vice
versa: in an Italian study 9% of TTH patients developed
MO during gestation, while 10% did the opposite [5]. Up-
to-date, TTH is not correlated with any adverse pregnancy
outcomes, even if sample size of the available studies are
too small to achieve definitive conclusions [4].

Migraine
On the wake of the first pioneering articles [6, 7], following
retrospective and prospective studies dealing with migraine
and pregnancy published in the last twenty years show
similar results. About one half to three fourths of female
migraineurs experience a marked improvement in migraine
during pregnancy with a significant reduction in frequency
and intensity of their attacks, if not a complete resolution
(Table 1) [8–18]. The remaining attacks show a progressive
reduction in the mean pain intensity and duration as
pregnancy proceeds [13, 17]. As a consequence, the 1-year
headache prevalence of migraine and non-migrainous
headache is lower among nulliparous pregnant women
than in non-pregnant women [19]. Maggioni et al. Re-
ported an absolute improvement during the first trimester,

with a further reduction during the second and third ones
[5], a data that has been confirmed by more recent studies
[9, 13]. Differently, the Head-HUNT study found a marked
reduction in headache burden only in the third trimester
[19]. About 50% of the pluripara mothers present a persist-
ent worsening of their headache with following gestations
[5]. This is in line with the evidence that multiparous
subjects more likely experience worsening of headache [9].
Other studies showed no significant differences between
primi- and multiparous pregnant women as regards the
course of headaches during gestation among migraineurs
[17, 19], neither confirming the trend of further improve-
ment after the first trimester [10]. A large Italian study
found that the percentage of remissions during pregnancy
was significantly higher in the subgroup of patients whose
migraine started at menarche and in those suffering from
menstrual migraine [8], even if this last data has not been
confirmed by following studies [10, 13, 14].
Migraine without aura (MO) can start during preg-

nancy in 1 up to 10% of pregnant women [5, 15–17, 20],
with some retrospective data rising up to 16.7% [13]; this
is classically considered a first trimester phenomenon
[5–7, 20]. In other cases, migraine can worsen during
pregnancy, especially in the first trimester: this is reported
in 8% of cases (Table 1) [5, 8–16]. Except for a few works
concerning headache frequency [5, 13, 15], most articles
analyse headache modifications during pregnancy without
distinguishing between frequency and intensity of the
attacks. A mean of 25% of MO patients will continue to
have attacks during pregnancy, with hyperemesis, patho-
logical pregnancy course and pre-gestation menstrual-
related migraine being linked with this lack of improvement
[13, 21]. Up-to-date, scientific literature lacks of large and
rigorous studies aimed at understanding factors possibly
associated with the absence of a clinical improvement
during pregnancy [22, 23].
The relationship between estrogens fluctuations and

MA has been the focus of fewer studies. MA starts or
worsens during pregnancy more frequently than MO
does: onset during gestation is reported in 10.7 up to
14% of cases [5, 11], worsening covers 8.4% of MA women
(Table 1), with “no change” in pain pattern representing
the most frequent evolution during gestation. Nearly half
patients with MA will continue to have attacks [11]. This
trend to recede in a lower number of cases than MO has
been transversely confirmed [5, 13, 14], with rare excep-
tions [16]. It could be due to increased endothelial reactiv-
ity in MA patients compared with MO ones [21]. MA can
develop new aura symptoms during gestation [24, 25], as
pregnancy may trigger attacks of aura without headache
as well [26]. In less frequent cases, hemiplegic migraine
makes the differential diagnosis very difficult, especially in
the third trimester [27, 28]. Therefore, we can easily
understand why transient neurologic symptoms during
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pregnancy are more common among pregnant women
with migrainous headache than in those without headache
or with non-migrainous headache [15].
Postpartum headache occurs in about 30–40% of all

women, not only migraineurs [6, 9, 13]. Most of the
attacks develop during the first week after delivery, with
apparent sparing of the day of birth. During puerperium
mean headache intensity, pain duration and analgesic
therapies increase, as confirmed by a large prospective
trial [17]. On the other side, the MIGRA study showed a
decline in attacks frequency starting five weeks after
delivery [17]. None of the migraineurs experiencing a
complete pain remission during the first or the second
trimester should experience a recurrence of migraine
attacks before delivery [13], even if a study reported an
increase in headache burden already in the four weeks
before birth in multiparous women, defining a U-shaped
curve to describe migraine evolution during pregnancy
[9]. A large multicentre study set at 3.7% the amount of
women experiencing headache within 72 h after delivery,
identifying headache during pregnancy and regional
anaesthesia injections as risk factors [28]. Migraine usu-
ally returns quickly after delivery, probably triggered by
the abrupt fall in the level of estrogens, by a postpartum
depression or because of the new parental role and all
that it implies (sleep deprivation, anxiety, worry and psy-
chological adaptation). Pre-pregnancy headache pattern
restores within 1 month from delivery in 55% of patients
and only breast-feeding and age > 30 years have been
reported to retard headache recurrence [13]. Migraine
recurred within the first post-partum month in 100% of
women who bottle-fed and in only 43.2% of those who
breastfed [13]. However, other studies found no significant
association between headache improvement from the sec-
ond trimester to the postpartum and breastfeeding [10, 17].
At present only one study dealt with the headache attacks

during the course of in vitro fertilization and embryo-
transfer treatments [29]. The prevalence of headache
attacks is higher at the first stage of the procedure
(with gnrh analogue administration) and at the end of
the treatment protocol in cases there is no conception,
in both situations because of a decline in blood levels
of estrogens.

Tension-type headache
TTH represents 26% of headaches in pregnancy [30].
TTH would be expected to improve during gestation as
female hormones modulate serotonin and endorphins,
which are involved in TTH pathophysiology [4]. Actu-
ally, 17.9% of TTH patients reported no change in the
headache burden during pregnancy (Table 1), with wors-
ening in 5% of cases and improvement in a quarter of
women [3, 30]. A study found significantly higher remis-
sion and improvement rates than in MO (Table 1) [5].

Whatever if women with TTH showed a great or a modest
improvement, this is usually reported as marked as for the
migraineurs [10, 16]. On the contrary, TTH rarely worsens
during gestation [16] and, according to some Authors, it
never does [5].

Cluster headache
Cluster headache (CH) is a relatively rare primary head-
ache, severe in intensity, stabbing in quality, highly debili-
tating, associated with autonomic symptoms and affecting
men more frequently than women. Scientific literature
lacks of large prospective studies about the effect of preg-
nancy on CH, as it is seen in less than 0.3% of pregnancies
[30]. Despite the rare cases in which the first attacks occur
during the first pregnancy, almost a quarter of pregnant
women report that an expected cluster period does not
develop during gestation while it may start soon after
delivery [31]. Otherwise, CH attacks do not change in
intensity and frequency in the majority of cases. As a con-
sequence, women who have their first attack before their
first gestation usually have fewer children than those who
already were mother at the time of clinical onset; this is
probably due to the prospective of the treatment limita-
tions in case of CH during pregnancy [31].

Secondary headaches
Pregnancy is a risk factor for a secondary headache
disorder. Hypercoagulability, hormonal changes and
anaesthesia for labour are just some of the multiple
factors contributing to the high incidence of secondary
headaches during pregnancy.
A recent study by Robbins et al. Found 35% of secondary

headaches among 140 pregnant women presenting with
acute headache: hypertensive disorders of pregnancy
covered 51% of these cases (about 18% of total), with pre-
eclampsiaasthemajorcause, followedbyreversibleposter-
ior leukoencephalopathy syndrome (PRES, eclampsia),
reversiblecerebralvasoconstrictionsyndrome(RCVS)and
acute arterial hypertension [32]. These data place between
two previous studies that reported percentages of second-
aryheadaches ranging from14.3% to52.6% [16, 33]. In par-
ticular, among patients with a primary headache history,
longerattackdurationisthemostcommonfeaturesuggest-
ing a secondary headache, reaching the statistical signifi-
cance[32]or justapproachingit[33].
The authors show how lack of headache history, elevated

blood pressure and abnormalities at neurologic examin-
ation are the main red flags for a secondary origin of an
acute headache during pregnancy [32]. In the second tri-
mester, a new onset of headache may signal the presence of
a pseudotumor cerebri [34], while in case of a severe pos-
tural headache a spontaneous intracranial hypotension
must be ruled out [35]. In front of the well-known red flags
(Table 2) brain MRI or CT scan are often required [30, 36].
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Use of contrast agents such as gadolinium is not recom-
mended, given the lack of data regarding safety to the fetus
and its ability to cross the placenta and remain in the amni-
otic fluid [30].
Iodinated contrast should be avoided as well as it may

suppress fetal thyroid function [37].
Recently the European Headache Federation (EHF)

published a consensus statement on technical investiga-
tion for primary headache disorders [38].
Secondary headache features may not differ from those

of primary headaches; furthermore, migraine is as an
independent risk factor for the development of secondary
headaches (e.g., the risk of gestational hypertension in-
creased by 1.42-fold with an OR of 2.3 (CI 2.1–2.5) [39],
so that recognizing these conditions in pregnant women
may be a true diagnostic challenge.
Cerebral venous thrombosis (CVT), pre-eclampsia,

haemorrhagic or ischemic stroke, subarachnoid haemor-
rhage (SAH), RCVS, PRES, idiopathic intracranial hyper-
tension (IIH) or pituitary apoplexy must be ruled out as
soon as possible (Table 3) [3, 37].

Cerebral venous thrombosis
Headache caused by CVT has no specific characteristics:
it is most often diffuse, progressive and severe, but can
be unilateral and sudden (even thunderclap), or mild,
and sometimes is migraine-like [40]. Headache is present
in 80–90% of cases of CVT and it is often associated with
focal signs (neurological deficits or seizures) and/or signs
of intracranial hypertension (nausea and papilledema),

subacute encephalopathy or cavernous sinus syndrome,
carrying a mortality rate of up to 30% [30].

Pre-eclampsia and eclampsia
Pre-eclampsia occurs in 5% of pregnancies [30]: a pro-
gressive bilateral (temporal, frontal, occipital or diffuse)
pulsating headache in a woman who is pregnant or in
the puerperium (up to 4 weeks postpartum), often aggra-
vated by physical activity, failing to respond to the over-the-
counter remedies, may be the herald symptom of this
condition, which can associate with visual changes similar
to the typical visual aura. It must resolve within a week
after blood pressure adjustment [4, 41]. According to
the International Classification of Headache Disorders
(ICHD-3beta) headache should have at least two of the
following three characteristics: a) bilateral location, b) pul-
sating quality, and c) aggravated by physical activity [42].

Ischaemic stroke
Headache accompanies ischaemic stroke especially within
the posterior circulation, in up to one-third of cases and is
usually overshadowed by focal signs and/or alterations of
consciousness, which in most cases allows easy differenti-
ation from the primary headaches. The risk of ischaemic
stroke in migraineurs was evaluated using the United States
(US) Nationwide Inpatient Sample from the Healthcare
Cost and Utilization Project of the Agency for Healthcare
Research and Quality and found to be elevated [39].
Headache has a self-limited course, and is very rarely the

presenting or a prominent feature of ischaemic stroke [43].
It is usually of moderate intensity, and has no specific char-
acteristics. It can be bilateral or unilateral ipsilateral to the
stroke. Rarely, an acute ischaemic stroke can present with
an isolated sudden (even thunderclap) headache [44].

Table 2 Red Flags for headache in pregnancy

1. Headache that peaks in severity in less than five minutes

2. New headache type versus a worsening of a previous headache

3. Change in previously stable headache pattern

4. Headache that changes with posture (e.g. Standing up)

5. Headache awakening the pregnant

6. Headache precipitated by physical activity or Valsalva manoeuvre
(e.g. Coughing, laughing, straining)

7. Thrombophilia

8. Neurological symptoms or signs

9. Trauma

10. Fever

11. Seizures

12. History of malignancy

13. History of HIV or active infections

14. History of pituitary disorders

15. Elevated blood pressure

16. Recent travel at risk of infective disease

Modified from Mitsikostas et al. 2015 [38] (European Headache Federation
consensus on technical investigation for primary headache disorders)

Table 3 Main causes of secondary headache in pregnant women

Secondary headaches during pregnancy

Arterial dissection Intracranial hypotension

Arteriovenous malformation Ischemic stroke

Brain tumors Meningitis/encephalitis

Cerebral venous thrombosis (CVT) Pituitary adenoma

Choriocarcinoma Pituitary apoplexy

Cranial neuralgias Pituitary meningioma

Dehydration Reversible posterior
leukoencephalopathy
syndrome (PRES)

Eclampsia and pre-eclampsia Reversible vasoconstriction
syndrome (RCVS)

Head trauma Sinusitis

Idiopathic intracranial hypertension (IIH) Subarachnoid haemorrhage
(SAH)

Intracranial haemorrhage (ICH) Vasculitis
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The diagnosis of headache and its causal link with
ischaemic stroke is easy because the headache presents
both acutely and with neurological signs and because it
often remits rapidly.

Subarachnoid haemorrhage
In SAH headache is usually the prominent symptom.
The pain is typically severe and sudden, peaking in seconds
(thunderclap headache) or minutes, often followed by
vomiting and loss of consciousness [45]. SAH is a serious
condition with mortality rate of 40–50% and with 10–20%
of patients dying before arriving at hospital. The abrupt on-
set is the key feature and can help to distinguish from pri-
mary headaches with thunderclap features (e.g., associated
with exercise or sexual activity). SAH presents a 20-fold in-
creased risk in the puerperium and it gives a thunderclap
headache [30].

Arterial dissection
Arterial dissection is a rare complication of pregnancy
and puerperium. There have been reports of cervical
carotid, vertebral and intracranial artery dissection in
association with preeclampsia [46]. Headache is the most
frequent inaugural symptom, described as severe, unilateral
(ipsilateral to the dissected vessel), with a sudden (even
thunderclap) onset. Pain is persistent for days and can
remain isolated or be a warning symptom preceding
ischaemic infarcts.

Reversible cerebral vasoconstriction syndrome
Headache caused by RCVS syndrome is severe and dif-
fuse and typically of the thunderclap type, recurring over
1–2 weeks, often triggered by sexual activity, exertion,
Valsalva manoeuvres and/or emotion [47]. Headache is
often the only symptom of RCVS, but the condition can
be associated with fluctuating focal neurological deficits
and sometimes seizures.
RCVS is commonly associated with the post-partum

period, usually within a week after delivery: its severe
thunderclap headache usually relapses within a few days,
resolving by approximately twelve weeks after clinical
onset [21, 37]. The typical differential diagnosis is cere-
bral vasculitis, which needs to be ruled out due to the
course of the disease and different treatment options.

Posterior reversible encephalopathy syndrome
PRES is a neuro-radiological clinical entity characterized
by insidious onset of headache, impaired consciousness,
visual changes or blindness, seizures, nausea, and vomiting,
and focal neurological signs. In nearly 2/3 of patients with
PRES, headache is the most common symptom and is
usually described as occipital and bilateral and dull in
nature [48]. Symptoms develop without prodrome, and
progress over 12–48 h.

PRES is often associated with hypertensive encephal-
opathy, preeclampsia, eclampsia, RCVS, renal failure,
immunosuppressive therapy or chemotherapy. PRES is
more common in women and the development of this
condition after delivery is unusual. The condition is usually
reversible when early diagnosis is established and appropri-
ate treatment is started without delay; symptoms generally
resolve within a period of days or weeks while recovery of
the MRI abnormalities takes longer [49].

Idiopathic intracranial hypertension
Usually during the first trimester, obese women can suffer
from a progressive, daily headache, aggravated by Valsalva
and position change, associated with papilledema and se-
vere visual deficits, together with tinnitus or sixth-nerve
palsies, defining the clinical pattern of IIH [30, 37, 50].
The headache is frequently described as frontal, retro-
orbital, ‘pressure like’ or explosive; migraine-like headache
may also occur.

Pituitary apoplexy
Pituitary apoplexy is a rare cause of sudden and severe
headache during pregnancy [51]. The sudden rise of a
severe headache, with nausea, vomiting, ophtalmoplegia,
altered consciousness and accompanied from onset or
later by visual symptoms and/or hypopituitarism must
raise the clinical suspicion of a pituitary apoplexy [4, 50].
The rare clinical syndrome of pituitary apoplexy is an
acute, life-threatening condition. It is important to dis-
tinguish from the other causes of thunderclap headache
[52]. Most cases occur as the first presentation of rapid
enlargement of non-functioning pituitary macroadeno-
mas as a result of haemorrhage and/or infarction.

Treatment of headaches in pregnancy and
breastfeeding women
During pregnancy, inadvertent exposure to teratogenic
agents can lead to irreversible fetal malformations [53, 54].
Unfortunately, most patients are not aware of possible
teratogenic risks of used medications and their safety pro-
files during pregnancy [55].
During pregnancy and breastfeeding the preferred thera-

peutic strategy should always be a non-pharmacological
one. Nevertheless, an undermanaged headache can lead to
stress, sleep deprivation, depression and poor nutritional in-
take which in turn can have negative consequences for
mother and baby. Therefore, if non-pharmacological inter-
ventions seem inadequate, a well-considered choice should
be made concerning the use of medication, taking into
account all the benefits and possible risks (Tables 4 and 5).
A basic rule should be to aim for the lowest effective dose
and the shortest duration of treatment.
Medication is considered safe during breastfeeding if the

relative infant dose is <10% [36, 56]. The risk of adverse
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events could be minimized by taking medication dir-
ectly after breastfeeding and discarding all milk for at
least 4 h [18].

Non-pharmacological treatment
Triggers like sleep deprivation, skipping meals and
emotional stress should be avoided. A balanced life-
style with attention for physical activity and regular

eating and sleeping habits is recommended [37, 57–62].
Acupuncture and behavioral therapies like biofeeback
and yoga can be helpfull [37, 58, 62]. In particular
for women with CH screening for sleep apnea is
usefull, since prevelance seems higher in cluster pa-
tients and in pregnancy [63]. Treatment with a den-
tal device or continuous positive airway pressure can
be proposed [57].

Table 5 Summarizing table on treatment of headache in breatsfeeding women

Medication Adverse effects Comments

Paracetamol – Preferred acute treatment

Nsaids (Non-selective):
Ibuprofen, naproxen,
indomethacin

Aggravation of jaundice Ibuprofen preferred

Triptans – - sumatriptan: no need to ‘pump and dump’
- less evidence on the other triptans: avoid nursing for 24 h after
use of triptan as extra safety measurement

Aspirin (ASA) Reye’s syndrome Not recommended

Caffeine – Moderate dosage

High flow oxygen – Preferred acute treatment in CH

Lidocaine – - second line acute treatment in CH
- intranasal formulation preferred

Corticosteroids:
prednisone, prednisolone

Prolonged high-dosed therapy: infant growth and
development can be affected

Intravenously: delay breastfeeding for 2-8 h

Weak opioids: tramadol,
codeine

Sedation and respiratory depression in the infant Not considered first line treatment in primary headaches

Ergots/Ergots Alkaloids - vomiting, diarrhea, convulsions
- decrease of prolactine in the mother

Avoid in any trimester

Β-blockers: metoprolol,
propranolol

- hypotension, bradycardia
- weakness

- metoprolol preferred
- avoid in children with astma

ACE-I, ARB Impact on kidney development Probably compatible (limited data)

Verapamil – First line CH profylaxis

TCA – No reported AE

Venlafaxine – No reported AE

Duloxetine – No reported AE

Valproate Interfere with liver and platelet function Avoid in women of child-bearing age

Topiramate - sedation, irritability
- poor suckling, diarrhea

–

Gabapentin – No reported AE

Lamotrigine – No reported AE

Magnesium, Riboflavine – No reported AE

Flunarizine – Not recommended: no data available

Lithium Renal toxicity Not recommended, but can be considered in uncontrolled CH,
refractory to Verapamil

Botox – No reported AE when injected correctly

Nerve blocks – No reported AE when injected correctly

Adverse effects are the known proven side effects. Concerns cover issues that are presumed based on limited data but for which the causal relationship is
not clear
TR1, first trimester; TR2, second trimester; TR3, third trimestes; AE, adverse effects; ADHD, attention-deficit/hyperactivity disorder; CM, congenital malformation;
CH: cluster headache, TCA, tricyclic antidepressants; ACE-I, ACE-inhibitor; ARB, angiotensin-receptor blocker; I.V., intravenously
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Symptomatic treatment
Paracetamol/acetaminophen
Paracetamol is considered the safest option to treat acute
pain during pregnancy and breastfeeding [37, 50, 54, 59–62,
64, 65]. Despite this historical reputation, new data suggest-
ing a possible relationship between prenatal exposure to
paracetamol and an increased risk of asthma and attention-
deficit/hyperactivity disorder (ADHD) in the child raise
some concern [37, 60, 62]. Patients should be educated
about the difference between paracetamol and combinated
drugs containing paracetamol and other substances, like
codeine or caffeine.

Aspirin
The use of acetylsalicylic acid (ASA) in low doses (<
100 mg/day) does not seem to induce any associated mater-
nal or neonatal complications. However, higher doses
should be avoided as well as its use in the third trimester,
since there might be a link with premature closure of the
ductus arteriosus and oligohydramnios [20, 50, 53, 54, 60].
Due to its effect on platelet function, ASA can also increase
the risk of neonatal bleeding [18].
Breastfeeding women should be discouraged to use ASA

due to a potential toxicity. It is associated with Reye’s syn-
drome. A potential adverse effect on platelet function in
the infant is suspected, but remains unclear [37, 59, 61, 64].

Caffeine
In animal studies a teratogenic effect of high-dosed caffeine
was demonstrated. On the other hand, caffeine-containing
beverages are consumed very commonly during pregnancy,
without any reported adverse effect. In general the use of
caffeine in low doses is assumed to be safe. Moderate-to-
high daily doses are more controversial since they might be
associated with miscarriage, low birth weight and preterm
delivery [60, 62, 66]. Combined preparations containing
paracetamol, aspirin and caffeine should be avoided [50].
Moderate intake of caffeine seems safe for mother and

child when breastfeeding [64].

Non-steroidal anti-inflammatory drugs
Attention should be paid to the timing of the pregnancy
and the type of non-steroidal anti-inflammatory drugs
(nsaids) used. Non-selective COX-inhibitors like ibupro-
fen, naproxen and diclofenac can be a relative safe choice
in the second trimester. Nsaids are not recommended in
the third trimester since there is an increased risk of com-
plications like premature closure of the ductus arteriosus,
impaired renal function, cerebral palsy and neonatal intra-
ventricular haemorrhage [50, 61, 62, 66]. More recent data
suggest to avoid nsaids during the first trimester as well.
An increased risk of miscarriage is suspected when used
close to conception based on available reports and seems
plausible regarding the pharmacological properties of this

drug. Different studies covering over 20.000 pregnancies
reported on the association between congenital malforma-
tion and prenatal nsaids exposure in the first trimester.
Some population-based studies confirm the association,
but others do not [37, 60, 61]. Selective COX2-inhibitors
are contraindicated in pregnancy based on the few pre-
natal data available [60].
Naproxen, indomethacin and ibuprofen are compatible

with breastfeeding, prefering ibuprofen because of its
short elimination half-life and low excretion in human
milk. In newborns with jaundice nsaids exposure can
exacerbate the condition [37, 60, 61, 64].

Triptans
Considerable data is available on the use of sumatriptan
in pregnancy. A few large pregnancy registries covering
more than 3000 pregnancies, retrospectively analyse the
use of other triptans, in particular rizatriptan, zolmitriptan
and eletriptan [37, 56]. Due to its small molecular weight,
sumatriptan can pass through the placenta [67]. However,
the transfer is slow and passive, so that only about 15% of
maternal dose reach the fetus after 4 h [68]. Ephross et al.
Reported the last data from the sumatriptan and naratrip-
tan pregnancy registries [69]. Until 2012, the registry
included 680 exposed women, giving birth to 689 fetuses.
90.9% of them were exposed to sumatriptan. The overall
risk of major birth defects under sumatriptan exposure was
4.2%. The most common birth defects were ventricular sep-
tal defect (n = 4), pyloric stenosis (n = 3) and chromosomal
abnormalities (n = 5). The authors concluded that suma-
triptan does not lead to teratogenity, as risk rates for major
birth defects were similar to general population (3–5%).
Only one major birth defect, i.e. Ventricular septal defect,
occurred under naratriptan exposure during first trimester
in a fetus who was also exposed to sumatriptan. The
number of newborns exposed to naratriptan was too
low to allow accurate interpretation [69]. In the riza-
triptan registry 4 major birth malformations occurred
in 56 pregnancies (7.1%). Also in this case data are cur-
rently too scarce to draw any conclusion [56, 70]. Ob-
servational studies conducted in Denmark, Sweden and
Norway reported no increased risk for fetal malformations
under triptan use [67, 71–73]. However, children exposed
to triptans in utero might have a higher risk of developing
externalizing behaviors [74]. Exposure to triptans in late
pregnancy is associated with an increased risk of atonic
uterus and postpartum haemorrhage [37, 56, 60, 61, 69, 72,
73, 75, 76]. In their meta-analysis, Marchenko et al. Con-
cluded that triptans do not lead to increased rates of major
congenital malformations [76]. The rates of spontaneous
abortions were elevated when compared to healthy controls
(OR 3.54), but not with untreated migraineurs [76]. Entries
in pregnancy registries are voluntary and therefore not
systematic. Most registers and observational studies do not
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include sufficient data about how often triptans were taken,
exposure to concomitant medications or severity of illness
as a possible confounders [76–78]. Some concern exists on
a potential increased risk of behavioral problems like atten-
tion deficit and aggression disorders after prenatal exposure
to triptans, in particular in the first trimester [74].
The use of sumatriptan is compatible with breastfeeding

without the need to “pump and dump”. The infant expos-
ure is very low corresponding to 0.5% of maternal dose
and no adverse events on the nursing infant were reported
[77]. Theoretically, eletriptan can be considered even safer
as the dose in breast milk is only 0.002% after 24 h [36].
Clear controlled evidence on the other triptans is lacking.
They are considered probably compatible with breastfeed-
ing [37, 57, 59, 61, 62, 64, 79]. As an extra safety measure
it can be advised to avoid breastfeeding for 24 h after their
use [59].

Oxygen
In pregnant and breastfeeding women with CH, high flow
oxygen administered via a non-rebreathing mask is the
preferred treatment. It seems a safe option without proven
adverse effect on the child or the mother [50, 57, 79, 80].

Lidocaine
The use of lidocaine is a considerable option for pregnant
women with CH, when treatment with oxygen is insuffi-
cient [50, 57, 80]. The intranasal formulation is preferred
since it is presumed to have a better safety profile than the
systemic formulations [80].
Lidocaine is compatible with breastfeeding in any

formulation [57, 64, 79, 80].

Corticosteroids
There is some concern about early lung maturation and
a slightly increased risk for cleft palate, but in disabilitating
CH and status migrainosus prednisone and prednisolone
remain a reasonable alternative [57, 60, 65, 80]. Therefore,
they should be avoided during first trimester and the dose
should be kept as low as possible [80].
Oral prednisone and prednisolone are compatible with

breastfeeding as only about 1–2% of the mother dose
transfers to the fetus [64]. Prolonged high-dosed therapy
should be avoided since infant growth and development
could be affected [57, 64]. When administered intraven-
ously, breastfeeding should be delayed untill 2 to 8 h
after administration [80].

Opioids
Weak opioids like tramadol and codeine can be con-
sidered when non-opioid medication brings no relief
[37, 61, 66, 81]. Codeine was initially supposed to in-
crease the risk for cleft palate and inguinal hernia but
large observational studies could not confirm it [81].

A slightly higher risk for cardiac defects or spina
bifida has been described after opioid exposure in first
trimester [61]. Prolonged use of such drugs should be
clearly discouraged because of the risk of medication
overuse headache (MOH) for the mother and dependency
with withdrawal syndrome in the newborn [37, 62]. Stron-
ger formulations should be used with caution and opioid
use is discouraged during third trimester, since narcotics
cross the placenta and can cause fetal bradycardia, respira-
tory depression and birth defects [61, 62].
Sporadic use of weak opioids is compatible with breast-

feeding. When repeated dosing or highly dosed opioids are
needed, there is a risk of sedation, respiratory depression
and constipation in the infant [37, 61, 64].

Ergots and ergots alkaloids
Ergots and ergots alkaloids are contraindicated in preg-
nancy due to a known uterotonic and vasoconstrictive
effect as well as a range of serious adverse effects on the
fetus like fetal distress and birth defects [18, 37, 50, 57,
59, 61, 62, 66]. Other possible teratogenic effects include
intestinal atresia and poor cerebral development [3].
They should be avoided in nursing women. Beside sys-

temic side effects in the infant like vomiting, diarrhea and
convulsions, prolactine can be decreased by these drugs,
reducing the milk production [37, 59, 61, 64].

Antiemetics
Antiemetics are believed to be mostly safe during preg-
nancy [21]. However, only little data are available.
Metoclopramide is commonly used during pregnancy

without significant fetal side effects [50, 54, 57, 59, 61, 62].
Chlorpromazine and prochlorperazine could have an in-
creased risk for neonatal extrapyramidal or withdrawal
symptoms if taken during third trimester [37], domperi-
don might lead to long QT syndrome [82], and under
diphenhydramin, sedation and apnea after delivery are
possible [64].
Doxylamine, histamine H1 receptor antagonists, pyri-

doxine, dicycloverine and phenothiazines are other op-
tions without noted adverse pregnancy outcomes [54].
Recently some concerns arised on the use of ondansetron
during pregnancy. There seems to be conflicting evidence
about a possible teratogenic effect as well as the potential
to cause a serotonin syndrome and QT prolongation [37].
A potential toxicity of metaclopramide, chlorpromazine

and prochlorperazine for the infant is suspected when
used in nursing mothers [57, 59, 64]. Antiemetics could
lead to sedation or irritability, but also apnea and extrapyr-
amidal symptoms are possible [37].
Based on the above mentioned informations paracetamol

500 mg alone or in combination with aspirin 100 mg,
metoclopramide 10 mg, or tramadol 50 mg are recom-
mended as first choice symptomatic treatment of a
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moderate-to-severe primary headache during pregrancy.
Sumatriptan may be the second choice symptomatic treat-
ment for migraine in pregnant women.

Preventative treatment
Antihypertensive drugs
Β-blockers (metoprolol and propranolol) are the first line
option as migraine prophylaxis in pregnant and breastfeed-
ing women. [37, 54, 59–61]. Potential fetal side effects like
intrauterine growth retardation, preterm birth and re-
spiratory distress are described in some studies [37, 60].
If possible a prelabour tapper off should be achieved as
the use of β-blockers in the third trimester can induce neo-
natal pharmacological effects like bradycardia, hypotension
and hypoglycaemia. Newborns exposed in the last trimester
should be closely monitored [37, 61].
Β-blockers are excreted in breast milk in very low doses

and infant plasma concentrations are negligible. When
nursing, metoprolol is preferred over propranolol. Possible
side effects include drowsiness, neonatal hypoglycemia,
hypotension, weakness and bradycardia [37]. Caution has
to be paid in infants with astma [64].
Antihypertensive drugs which interfere with the renine-

angiotensine system, like the ACE inhibitor lisinopril or the
angiotensin-receptor blocker candesartan, are considered
contraindicated at any stage of pregnancy since their use
involves a significant fetal risk [37, 61]. Candesartan is
probably compatible with breastfeeding with special atten-
tion for kidney development [64]. Lisinopril seems probably
compatible as well, but there is no specific breastfeeding
data available [64].
When prophylactic treatment is needed in a pregnant

or breastfeeding CH patient, verapamil in the lowest
effective dose remains the first choice [57, 64, 79, 80].

Antidepressants
The tricyclic antidepressants (TCA) are considered the
safest second-line option when β-blockers are contrain-
dicated or ineffective. Amitriptyline is preferred. Some
studies suggest a possible teratogenic effect of TCA (e.g.,
cardiovascular or limb abnormalities), but a clear causal
relationship can not be proven [18, 37, 59, 61, 62]. If
used late in pregnancy, all antidepressants might lead to
withdrawal symptoms [82]. Amitriptyline and nortripty-
line are relatively safe during breastfeeding. In mothers
treated with amitriptylin, infants are exposed to about
1–2% of maternal dose and no accumulation is supposed
[60] and this does not seem to have a negative impact
on the child [59–61, 64]. However, drowsiness and anti-
cholinergic symptoms like dry mouth or constipation
might occur [37].
The seretonin norepinephrine reuptake inhibitor (SNRI)

venlafaxine should be avoided during pregnancy. There is
no clear indication of a possible teratogenic or abortifacient

effect of duloxetine. No adverse pediatric effects have been
reported in the little data on nursing infants of mothers
using the snris duloxetine and venlafaxine [50, 60, 62, 64].

Antiepileptic drugs
Valproate is contraindicated during pregnancy because
of devastating fetal side-effects like neural tube defects
and other major malformations such as cleft palate, cardiac
or urinary tract defects [37, 54, 61, 83]. Valproate transfers
to breast milk in very low doses and is unlikely to affect the
child seriously [37]. Although valproate seems safe when
breastfeeding, it should be avoided in women of childbear-
ing age because of its teratogenic effect. When nursing on
valproate can not be avoided, monitoring for liver and
platelet function in the child is advised [59, 61, 64].
The use of topiramate in pregnancy is associated with

an increased risk of cleft lip/palate and low birth weight,
especially when taken during first trimester [81]. The
possible benefits as a migraine prevention do not seem
to outweigh the risks. Therefore topiramate should be
avoided in this context [37, 54, 60, 62, 84]. Topiramate
reaches infant plasma level up to 25% of maternal levels
and newborns should be monitored for sedation, irrit-
ability, poor suckling, weight loss and diarrhea. No other
significant side effects have been reported [61, 64, 84].
Data on prenatal exposure to gabapentin are limited.

A link with osteological deformities is suspected. Therefore,
its use is not recommended during pregnancy [54, 60].
Gabapentin seems compatible with breastfeeding. No
special concerns were reported to date [64].
Lamotrigine has a good safety profile compared with

other antiepileptic drugs, therefore, it is the preferred
option for women of child-bearing age. A recent meta-
analyses found that rates of miscarriages, stillbirths, pre-
term deliveries, and small for gestational age neonates
are not increased after in-utero exposure to lamotrigine
compared to the general population [85]. Similarly, in-
utero exposure to lamotrigine does not seem associated
with increased rates of inborn defects and long-term
neurodevelopmental damage [85].
The treatment with lamotrigine during breastfeeding is

safe and no serious adverse effects or cognitive and de-
velopment alterations have been reported [86].

Dietary supplements
Magnesium (up to 350 mg/die) can be used during preg-
nancy [81]. However, transient neurological symptoms
in newborns and hypotonia have been reported [82]. If
magnesium is administered intravenously over a long
time, bone abnormalities are possible [37]. Due to these
findings chronic use of magnesium during pregnancy
seems more controversial now than before [37, 62].
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Coenzyme Q10 seems a reasonable option for pre-
ventative treatment while pregnant. Up to date there are
no severe adverse events reported [37, 58].
Feverfew (Tanacetum parthenium), butterbur (Petasites

hybridus) and high dosed riboflavine are not recommended
during pregnancy [37, 61].
Both magnesium and riboflavine are compatible with

breastfeeding. About the safety of coenzyme Q10, fever-
few and butterbur in lactation no clear information is
available [61, 64].

Flunarizine
Calcium channel blockers should be avoided in pregnancy
and breastfeeding, since there are not enough safety
data [37, 54, 61].

Lithium
Lithium in CH should generally not be used in pregnancy
because of a known teratogenic effect. It is associated with
congenital cardiac malformations and cardiac arrhythmias,
anomalies of the central nervous sytem and endocrine sys-
tem, polyhydramnios and stillbirth. Use of lithium can be
considered in pregnant severe CH patients when verapamil
is ineffective, if the benefit to the mother clearly exceeds
the possible risk to the fetus [57, 62, 79, 80].
Lithium reaches a high relative infant dose of 50%.

Mainly the kindney in newborns seems sensitive to lithium
and renal toxicity is described [57].
Prescription of lithium in lactating women is contro-

versial but as in pregnant women, in cases of severe un-
controlled CH it can be considered [57, 79].

Botulinum toxin type a
Botulinum toxin type A is probably safe during preg-
nancy due to its local mechanisms of action. However,
only very few data are available and mainly for its use as
cosmetic treatment [61].
There are no reports for botulinum toxin type A dur-

ing breast-feeding but a transfer to breast milk is not
probable due to its high molecular weight [61].
As no well-controlled data is available for his indication

for now it should only be reserved for severe treatment-
refractory chronic migraine patients [37, 61, 87].

Nerve blocks
Periferal nerve blocks are considered safe in pregnancy
and breastfeeding. Due to their periferal localization, the
systemic effect is considerably smaller than in oral medi-
cation. The preferred agent to inject is lidocaine. Alterna-
tives are bupivacaine or betamethasone. Bupivacaine may
be associated with fetal cardiotoxicity [37, 57, 62, 88, 89].

Melatonin
There is no clear evidence of harmfull adverse events
when using melatonin during pregnancy. However it is
suggested that administration of exogenous melatonin
during pregnancy can interfere with the development of
the postnatal circadian rhythm [79].
Melatonin is a natural substance of breastmilk and is

excreted in a circadian cycle. Hypotheticaly the use of
exogenous melatonin can be thought to have a negative
influence on postnatal sleep patterns and other hormo-
nal cycles. There is no relevant data available to support
this hypothesis [79]. Melatonin in low doses seems com-
patible with breastfeeding [64].

Headache-related complications during
pregnancy
Headache during pregnancy requires particular attention
because it can be a symptom of secondary conditions,
including CVT, hypertensive disorders, stroke and pituit-
ary apoplexy [50]. At the same time, preexisting primary
headache conditions can influence the course of preg-
nancy and delivery, and lead to a higher risk of compli-
cations [18].

Pregnancy complication in migraine patients
Most previous literature focused on the effects of mi-
graine on pregnancy, while other headache disorders
were often neglected. In general, a preexisting migraine
does not represent a risk factor for negative pregnancy
outcome and no increase rate of fetal malformations
could be detected in pregnant women suffering from
migraine [3, 41]. However, migraine can be considered
an important risk factor for hypertensive and vascular
diseases during pregnancy [90].
The largest study to investigate the relationship between

migraine and pregnancy complications was conducted by
Bushnell et al. In form of a retrospective, population based
case-control study on 18,345,538 pregnancies in the United
States between 2000 and 2003 [91]. 33,956 (0.2%) of the
examined pregnant women had a migraine diagnosis. The
authors detected a strong correlation between migraine and
vascular diseases. In particular, the risk for stroke was 15-
fold higher, with odds ratios of 30.7 for ischemic and 9.1 for
hemorrhagic stroke. Other vascular conditions at elevated
risk were myocardial infarction and other heart diseases
(OR 2.1), thromboembolic conditions (OR 3.2), hyperten-
sion (OR 8.6), pregnancy-hypertension and preeclampsia
(OR 2.3) [91].
Banhidy et al. Conducted a similar study analyzing

retrospectively data from the Hungarian Case-Control
System of Congenital Abnormalities between 1980 and
1996 [92]. They collected data from 38,151 infants, 713
(1.9%) of them were born from mothers with a migraine
diagnosis. The risk of congenital malformations was not
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increased but migraine was associated with a 1.4-fold
higher risk of preeclampsia [92]. Also Chen et al. Detected
in a retrospective study on 4911 Taiwanese women with
migraine an elevated risk for preeclampsia (OR 1.3), when
compared to 24,555 women without migraine. Moreover,
they detected an elevated risk for preterm birth (OR 1.24)
and low birth weight (OR 1.2) [93].
Comparable results regarding elevated risk for pre-

eclampsia were collected by Simbar et al. In a retrospect-
ive study on 180 Iranian pregnant women; those with a
history of migraine had a 2.7-fold higher risk for develop-
ing preeclampsia [94].
In one prospective study, Facchinetti et al. Examined

the data of 702 pregnant women who were normotensive
before pregnancy; the 38.5% of them reporting migraine
headache had a 2.8-fold higher risk of developing hyper-
tensive disorders during pregnancy [95]. This risk was par-
ticularly elevated for women with active migraine during
pregnancy and remained significant even after adjusting
for other common risk factors for hypertension such as
age, smoking and positive family history. Women with
migraine were also at a 1.9-fold higher risk for giving birth
to low birth weight infants [95].
Similar results were reported in a more recent, smaller

study by Grossman et al. [96]. They analyzed retrospect-
ively the data of 86 pregnant women with migraine, who
gave birth between 2009 and 2014. Their cohort con-
sisted mostly of African-American and Hispanic women.
In comparison with national averages, patients experien-
cing severe migraine attacks during pregnancy had a
higher rate of complications during pregnancy and deliv-
ery, including preeclampsia (21.3% vs. 4%), preterm de-
livery (28.0% vs. 11.4%) and low birth weight (18.7% vs.
8%) [96]. Moreover, if migraine patients develop pre-
eclampsia, they have also an increased risk for cerebral
palsy and perinatal death [97].
The relationship between migraine and other vascular

conditions remains unclear and is most probable related
to overlapping pathophysiological mechanisms [21]. In
the mentioned studies, the authors discuss possible common
etiological backgrounds, including platelet hyperaggregation,
decreased prostacyclin production, altered vasoreactivity and
endothelial dysfunction [3, 98]. Supposedly, women with
migraine have poor vascular compensation mechanisms in
stress situations like pregnancy, leading in return to a higher
incidence of vascular complications [91].
The risk of developing hypertensive disorders appears

particularly high if other comorbidities are present.
Czerwinski et al. Detected a 2.5-fold higher risk of devel-
oping pregnancy-induced hypertension in patients
with migraine and additionally asthma [99]. Also co-
morbid mood-disorders can increase the risk of pre-
term birth and hypertensive disorders in pregnant
migraineurs [100].

Furthermore, migraine is associated with a higher risk
of nausea and hyperemesis gravidarum [92, 101]. Pregnant
migraineurs complain significantly more often about short
sleep duration, excessive daytime sleepiness, vital exhaus-
tion and elevated perceived stress [102, 103].
Patients with migraine also have an elevated risk for

depression during pregnancy and increased rates of
anxiety and stress, especially in cases of migraine with
aura [100, 103]. Some authors suggest that migraine
and depression may share a common pathophysiology
with dysfunction in the serotonergic and dopaminergic
system [100].

Pregnancy complications in patients with other headache
conditions
Only few studies included pregnant patients with other
primary headache conditions than migraine. Maggioni
et al. Conducted a retrospective study on 430 women
after delivery: 126 (29.3%) suffered from primary head-
ache disorders, among them 81 had MO, 12 MA and 22
TTH [5]. They detected no differences in APGAR scores
(a method to quickly summarize the health of newborn
children) and malformations between women with and
without primary headaches, regardless of the headache
subtype [5].
Sanchez et al. Observed that history of headache cor-

related significantly with placental abruption, i.e. The
separation of the placenta from uterus before delivery
[104]. The odds ratio for MA was 1.59, for MO was 2.11
and for TTH was 1.61 [104].
Finally, Marozio et al. Conducted a prospective study

on 376 pregnant women with headache compared to
326 pregnant women without headache [105]. Among
women with headache, 264 had migraine with or with-
out aura and 103 a TTH. Preterm deliveries occurred
significantly more often within the headache group and
headache subtypes did not differ regarding pregnancy
complications [105].
In conclusion, migraine is a risk factor for pregnancy

complications, particularly vascular events [39, 97]. The
risk of gestational hypertension and preeclampsia is in-
creased in pregnant migraineurs and active migraine
during pregnancy is associated with increased risk for
stroke, cardiac diseases and thromboembolic events [39].
Therefore, migraineurs should be considered at higher
risk for complications during pregnancy and monitored
closely [39].
Data regarding other primary headache conditions are

scarce. Although some authors suggested a higher risk
for pregnancy complications in all headache patients
regardless of the subtype, further research is needed to
validate these results and examine possible common
etiological factors [105].
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Diagnostics of headache in pregnancy
Headache during pregnancy can be both primary and
secondary, and in the last case can be a symptom of a
life-threatening condition. During pregnancy, migraine
and TTH are most common, however, there may occur
conditions that resemble primary headaches but are
symptoms of disorders first appearing during pregnancy.
Early diagnostics of the disease manifested by headache
is important for mother and fetus life.
For a differential diagnostics of headaches is important

to collect the anamnesis: it is necessary to investigate
family aptitude to headache, the age of its debut, whether it
is a new or emerging condition; it is also important get a
detailed description of its episode and its accompanying
symptoms. The presence of headache before pregnancy is
an important predictor of its development during or after
pregnancy. It is also important to find out possible associ-
ated diseases that could trigger or worsen the course of
headache. In addition, it is mandatory to consider adminis-
tered medications. If there is a suspicion of the symptom-
atic character of the headache, it is necessary to carry out a
neuroimaging, lumbar puncture and other methods [38].

Primary headaches during pregnancy
When MA occurs for the first time during pregnancy, it
is necessary to conduct brain MRI to prevent ischemic
stroke. Generally, migraine does not affect the outcome
of pregnancy, but it is more likely to experience premature
birth and preeclampsia [25, 106].
In addition to migraine during pregnancy, TTH is also

quite common. The nature of pain, its localization, dur-
ation, as well as the conditions under which pain occurs,
worsens and weakens play role in its diagnostics. In case
of prolonged headache not improved by analgesics, it is
advisable to perform ophthalmoscopy and brain MRI to
exclude volume formations and intracranial hypertension.
Cluster headache is a relatively rare type of headache.

Its extensiveness is approximately 0.06% of the population,
with a total ratio of men to women of approximately 2.5:1
[57]. To exclude the secondary nature of the headache, it
is also advisable to perform brain MRI.

Secondary headaches during pregnancy
It is especially important to identify “red flags” suggesting
that headache is a symptom of a serious disease (Table 2).
In these cases, electroencephalography, ophthalmoscopy,
ultrasound of the vessels of the head and neck, brain MRI
and MR angiography may be needed [38]. In some cases,
it is possible to perform multi-slice computed tomography
(MSCT). The risk for the fetus in this case is minimal and
the contraindication is the mother allergy to the contrast
agent [107].
Clinically, the most significant causes of the secondary

headache in pregnant women are: stroke, subarachnoid

hemorrhage, cerebral venous thrombosis, arterial dissec-
tion, pituitary tumor, choriocarcinoma, eclampsia, pre-
eclampsia, posterior reversible encephalopathy syndrome,
idiopathic intracranial hypertension, and reversible cere-
bral vasoconstriction syndrome.

Stroke (acute cerebrovascular accident)
To identify the etiology and make a diagnosis of ACA in
pregnant women and puerperas, one or more of the fol-
lowing methods can be required: MRI and angiography,
computed tomography (CT), MSCT, ophthalmoscopy
electrocardiography and echocardiography, daily monitor-
ing of arterial pressure and electrocardiograms, ultrasound
examination of extra- and intracranial vessels with duplex
scanning, and cerebral angiography [108].

Subarachnoid hemorrhage
Subarachnoid hemorrhage is caused by rupture of aneurysm
or vascular malformations (arteriovenous malforma-
tion, cavernous or venous hemangioma). Intracerebral
hemorrhages in pregnant women are rare. The risk of
SAH is especially high in the first few days after birth.
Diagnosis is confirmed by non-contrast-enhanced CT
scan, which has a sensitivity of 98% in the first 12 h
after onset [42]. If CT results are non-diagnostic, a lumbar
puncture is essential. MRI is not indicated as an initial
diagnostic test for SAH but may be useful when the CT is
normal and the CSF abnormal [42]. Also, cerebral angiog-
raphy can be performed, which allows determining the
number of aneurysms and arteriovenous malformations,
as well as their localization [108].

Cerebral venous thrombosis
CVT is a serious secondary headache disorder that can
occur with pregnancy, usually during the 3rd trimester
and postpartum period. Given the absence of specific
characteristics, any recent persisting headache should
raise suspicion, particularly in the presence of risk factors
for CVT, such as hypertension, prothrombotic conditions,
cesarean delivery, advanced maternal age, infections, and
excessive vomiting. The rate of death with CVT is 2–10%,
but less when associated with pregnancy [109]. Diagnosis
is based on neuroimaging: MRI plus MRA, or CT scan
plus CT angiography, and intra-arterial angiography in
doubtful cases.

Arterial dissection
Headache associated to arterial dissections has no con-
stant specific pattern and it can sometimes be very mis-
leading, mimicking other headaches such as migraine, CH
or primary thunderclap headache [42]. A painful Horner’s
syndrome, painful tinnitus of sudden onset or painful xiith
nerve palsy are highly suggestive of carotid artery dissec-
tion. Cervical artery dissection may be associated with
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intracranial artery dissection, which is a potential
cause of or intracranial haemorrhages (subarachnoid
or intracerebral).
Headache attributed to cervical arterial dissection usually

precedes the onset of ischaemic signs, and therefore re-
quires early diagnosis and treatment. Diagnosis is based on
cervical MRI, Duplex scanning, MRA and/or CTA and, in
doubtful cases, conventional angiography [42]. Several of
these investigations are usually needed as any of them can
be normal.

Pituitary tumor
Pituitary tumors account for 10% to 22% of all neo-
plasms of the brain. One of the most common pituitary
tumors is prolactinoma. In most cases, the pathology
proceeds without any apparent symptoms. Visual disturb-
ance and headaches occur only when the size of the tumor
increases and is more than one centimeter. During preg-
nancy it is occurs rarely.
Microadenoma and pregnancy are poorly compatible

with each other. In many cases, spontaneous abortion
occurs in the first trimester. The most severe complica-
tion of the increase in size of a pituitary adenoma is
apoplexy, resulting from hemorrhage or infarction of the
tumor, which is usually accompanied by acute headache,
visual impairment and pituitary dysfunction [110].
A pregnant woman with prolactinoma must be exam-

ined every 3 months and it is necessary to find out the
presence of symptoms of tumor growth: headache, visual
field disturbances, and abnormalities at the ophthalmos-
copy [111]. MRI is performed only with the appearance
of clinical symptoms indicating a tumor growth [112].

Choriocarcinoma
In Europe and North America, choriocarcinoma affects
approximately 1 in 40,000 pregnancies [113]. A delay in
diagnosis may lead to metastatic organ damage. When
metastasizing in the central nervous system, there is
headache, intense dizziness, darkening in the eyes, or
other symptoms of volume formation in the brain. For
diagnosis, brain MRI or CT scan can be sufficient and, if
they result negative, a lumbar puncture can be performed.
The determination of the concentration of chorionic
gonadotropin (HCG) in the cerebrospinal fluid (CSF) and
blood allows detecting initial metastases. HCG poorly
penetrates the blood-brain barrier. A ratio of HCG con-
centration in the blood and in CSF less than 40:1 indicates
the involvement of the CNS [114].

Headache associated with preeclampsia and eclampsia
Headaches are noted in 2/3 of all patients with preeclampsia
or eclampsia [115, 116]. Preeclampsia is a preconvulsive
condition characterized by a significant rise in blood
pressure, a high protein concentration in the urine, and

significant edemas. It occurs after the 20th week of
pregnancy or in the postpartum period. Eclampsia is a
convulsive seizure, which is preceded by a headache
and a flash of light feeling. This state is either allowed
or goes into a coma. Risk factors for the development
of preeclampsia and eclampsia are overweight, hyperten-
sion, age over 40, diabetes, kidney disease, and multiple
pregnancies. The occurring of preeclampsia increases the
risk of hemorrhagic stroke developing during pregnancy
and childbirth [117]. In addition, it is important to know
that eclampsia is the most common cause of death of preg-
nant women [87, 118]. In women with eclampsia, seizures
are preceded by headache similar to migraine, with pulsat-
ing character, different localization, accompanied by nausea
or vomiting, photophobia and phonophobia [92]. The de-
layed postpartum eclampsia may occur within 1 week after
childbirth, and its most common symptom is headache
[119]. Each pregnant woman after 20 weeks of pregnancy
suffering from a difficult-to-maintain headache should be
examined for preeclampsia [120–124]. Diagnostic criteria
for headache associated with preeclampsia and eclampsia
are presented in the ICHD-3beta [42].

Posterior reversible encephalopathy syndrome
The clinical symptoms are usually non-specific and the
differential diagnosis of PRES in pregnancy and puerperium
may be challenging. The presentation can be mistaken
for other conditions such as eclampsia, ischaemic and
haemorrhagic stroke, CVT, RCVS, cerebral artery dissec-
tion, metabolic and demyelinating disorders, vasculitis and
encephalitis [125]. CT imaging in PRES show lesions in
only about 50% [126]. MRI represents the gold standard
for this condition and leads to the correct diagnosis in
most cases and may, therefore, forestall further investiga-
tions. Typical findings are bilateral and symmetrical white
matter vasogenic oedema in the parieto-occipital regions;
however, lesions can occur in both white and grey matter
and can involve the frontal and temporal lobes, basal
ganglia, brain stem and cerebellum [127].

Primary and secondary intracranial hypertension
The symptoms of idiopathic intracranial hypertension
(IIH) are daily progressive non-pulsating headaches,
which increase with the change in the body position and
also with the Valsalva probe, with a transient feeling of
darkening in the eyes and pulsating noise in the ears
[121, 128, 129]. Most often IIH occurs in women of
childbearing who are overweight. For the diagnosis is
necessary to determine the absence of the brain substance
defects and signs of thrombosis of the brain sinuses, there-
fore it is necessary to carry out brain MRI and MR angiog-
raphy. In addition, it is necessary to define the absence of
high pressure of CSF and changes in its composition. An
important diagnostic sign is edema of the optic nerve disk
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and progressive diplopia, which in the absence of adequate
therapy, can be irreversible [121]. However, in one out ten
cases otpic disk edema may be absent in IIH, since it takes
weeks or months to develop [130].
The causes of secondary intracranial hypertension (SIH)

may be different, including volume intracranial formations.
More than the half of cases depends on venous sinuses
thrombosis. The most frequent variant are thrombosis of
cortical veins, causing headaches together with focal epilep-
tic attacks, and thrombosis of the veins of the dura mater,
resulting in a series of headaches, focal epileptic seizures
and focal neurological deficiency. Cerebral vein thrombosis
can occur during any gestation age, but more often in the
postpartum period. MRI and MSCT venography are the
most informative methods for detecting thrombosis of
intracranial veins and sinuses [131].

Reversible cerebral vasoconstriction syndrome
Reversible cerebral vasoconstriction syndrome was con-
sidered a very rare disease in pregnant women, but over
the time this condition became diagnosed more often,
as postpartum angiography became possible to conduct
[123]. The main symptom is “thunder-like headache” at
the beginning of the disease with angiographic signs of
vasoconstriction. The principal risk factor is a high
concentration of vasoconstrictor substances in the body
of a pregnant woman. This syndrome can also develop
in the postpartum period due to the use of ergometrine
maleate in postpartum hemorrhage [124]. The diagnostic
criteria for headaches associated with reversible cere-
bral vasoconstriction syndrome are presented in ICHD-
3beta [42].

Postpartum headache
In the postpartum period, the frequency of headache in-
creases, mostly depending on the return of migraine, but
also as a result of epidural anesthesia [120]. Headache
that appeared after epidural anesthesia is quite typical. It
is caused by a decrease in CSF pressure, occurs unexpect-
edly 1 to 7 days after puncture and has a positional charac-
ter. Differential diagnosis of secondary headache in the
postpartum period is carried out for postpartum eclampsia
and subdural hematoma [121], angiopathy [132, 133], men-
ingitis, cerebral thrombosis of veins and sinuses [120, 134],
stroke, pituitary tumor, and chorioocarcinoma.

Conclusions
Headache is a common complaint in the general popula-
tion, particularly in females. Therefore, it is not surprising
that it is a frequent presentation in pregnant women. Pri-
mary headaches, such as migraine and tension headache,
account for most headaches in pregnancy. Most women
notice their headache either go away or greatly improve in
the second and third trimesters of pregnancy, possibly due

to a reduction in reproductive hormonal fluctuation.
However, around 10% experience a worsening of symp-
toms and after delivery, most women quickly return to
their pre-pregnancy migraine pattern.
Pregnancy creates alterations in maternal physiology

that increase the risk of several dangerous secondary
headache disorders, especially those associated with vascular
endothelial dysfunction and hypertensive disorders of preg-
nancy. It is fundamental to consider secondary causes in the
differential diagnosis of headache, which may require urgent
investigation. Pre-eclampsia, eclampsia, CVT, certain types
of ischemic and hemorrhagic stroke, SAH, pituitary apo-
plexy, RCVS, PRES, and thunderclap headache show an
overlapping clinical presentations and need to be treated
emergently. One or more between electroencephalography,
ultrasound of the vessels of the head and neck, brain MRI
and MR angiography with contrast, brain CT, ophthalmos-
copy and lumbar puncture will distinguish primary and
secondary headaches.
Pregnancy and lactation can complicate treatment

options for women with migraine because of the risk of
certain medications to the fetus and because medications
are passed on in a mother’s milk to varying degrees.
Paracetamol use in pregnancy is safe and ibuprofen

can be prescribed for short-term use in the first and second
trimesters. There are increasing safety data on triptans to
treat migraine in pregnancy and, if other treatments have
failed, sumatriptan may be used to treat acute migraine
attacks also while nursing.
Options in prescription preventive medications are lim-

ited and it may be best to consider the safest interventions,
which are lifestyle changes and behavioural treatment for
stress management. When preventive pharmaceutical treat-
ment is needed for migraine metoprolol and propranolol
are the first choice followed by amitriptyline. Little data are
available for Botulinum toxin type A use.
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Nederlandse samenvatting 

 

Hoofdpijn bij een zwangere patiënte brengt specifieke uitdagingen met zich mee. 

Vrouwen gekend met een primaire hoofdpijn ervaren vaak een verandering van het 

hoofdpijnpatroon tijdens de zwangerschap, waarbij doorgaans een positieve evolutie 

wordt beschreven in het tweede en derde trimester. Tien procent van de zwangere 

hoofdpijnpatiënten geven echter een deterioratie van de klachten aan. Bijkomend zijn er 

ook vrouwen die zich presenteren met een nieuwe hoofdpijn tijdens de zwangerschap. 

Er zijn bepaalde types hoofdpijn, voornamelijk secundaire hoofdpijn zoals bijvoorbeeld 

een reversibel cerebraal vasoconstrictiesyndroom of een cerebraal veneuze 

sinustrombose, die zich vaker voordoen tijdens de zwangerschap. Zowel bij diagnostiek 

als behandeling van hoofdpijn zijn er beperkingen tijdens zwangerschap en 

borstvoeding. 

 

Deze systematische review bundelt recente en relevante data over hoofdpijn tijdens de 

zwangerschap en borstvoeding. De meest voorkomende fenotypes worden beschreven 

met extra aandacht voor alarmsymptomen en secundaire hoofdpijn. Hoewel de 

diagnostische mogelijkheden tijdens de zwangerschap beperkter zijn, is het belangrijk 

om hoofdpijn tijdens de zwangerschap grondig uit te werken. In de meerderheid van de 

gevallen blijkt het om een primaire hoofdpijn te gaan, maar er zijn enkele niet te missen 

levensbedreigende aandoeningen voor moeder en kind zoals een subarachnoïdale 

bloeding of pre-eclampsie met hoofdpijn als presenterend symptoom. 

 

De behandeling van hoofdpijn tijdens de zwangerschap en borstvoeding is een 

bijkomende uitdaging. Enerzijds blijft de eerste keuze behandeling niet-medicamenteus, 

gezien het risico op teratogeniciteit. Hier spelen levenshygiënische maatregelen en 

trigger management een centrale rol, maar hebben ook relaxatietechnieken, fysieke 

activiteit en gedragstherapie een aandeel. Anderzijds blijkt dat een onderbehandelde 

hoofdpijn kan lijden tot slaapdeprivatie, stemmingsstoornissen en stress wat op zijn beurt 

een negatieve invloed kan hebben op moeder en kind. Bijgevolg is het te verdedigen om 

voor een medicamenteuze strategie te kiezen, wanneer een conservatief beleid faalt. 

Voor- en nadelen van dergelijke aanpak dienen steeds in overleg met de patiënte 

overwogen te worden. Een basisregel is om steeds naar de laagst effectieve dosis en de 

kortst mogelijke behandelingsduur te zoeken. De verschillende aanvals- en 



 

onderhoudsbehandelingen en gekende mogelijke nevenwerkingen voor het kind worden 

systematisch besproken.  
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Abstract

Background: The three primary headaches, tension-type headache, migraine and cluster headache, occur in both
genders, but all seem to have a sex-specific prevalence. These gender differences suggest that both male and
female sex hormones could have an influence on the course of primary headaches. This review aims to summarise
the most relevant and recent literature on this topic.

Methods: Two independent reviewers searched PUBMED in a systematic manner. Search strings were composed using
the terms LH, FSH, progesteron*, estrogen*, DHEA*, prolactin, testosterone, androgen*, headach*, migrain*, “tension type”
or cluster. A timeframe was set limiting the search to articles published in the last 20 years, after January 1st 1997.

Results: Migraine tends to follow a classic temporal pattern throughout a woman’s life corresponding to the fluctuation
of estrogen in the different reproductive stages. The estrogen withdrawal hypothesis forms the basis for most of the
assumptions made on this behalf. The role of other hormones as well as the importance of sex hormones in other
primary headaches is far less studied.

Conclusion: The available literature mainly covers the role of sex hormones in migraine in women. Detailed studies
especially in the elderly of both sexes and in cluster headache and tension-type headache are warranted to fully elucidate
the role of these hormones in all primary headaches.

Keywords: Primary headache, Migraine, Tension-type headache, Cluster headache, Sex hormones, Estrogen, Testosterone,
Gender
Introduction
The primary headaches covered in this review are
tension-type headache (TTH), migraine and cluster
headache (CH). All three entities occur in both men and
women, yet display a sex-specific prevalence. These gen-
der differences suggest that both male and female sex
hormones could have an influence on the course of pri-
mary headaches.
TTH has a female preponderance, and is 1.5 times

more frequent in women than in men [1]. CH, on the
other hand, appears to have a higher incidence in men,
specifically during young adulthood and middle age.
Later in life the prevalence of CH evens out between the
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sexes [2]. Within the group of primary headaches the
role of sex hormones has been studied most profoundly
in migraine. Prepubertal children have a 3-10% preva-
lence of migraine without any gender difference [3, 4].
With onset of puberty and its associated hormonal
changes, migraine becomes 2–3 times more common in
women than in men, suggesting that migraine is influ-
enced by the fluctuating hormonal status through me-
narche, menstruation, pregnancy, menopause, as well as
the use of oral contraceptives and hormonal replacement
therapy (HRT) [1, 3, 5–8].
In contrast, the course of migraine throughout the life-

span of men appears relatively stable, further pointing to
the unique role of female sex hormones in the migraine
phenotype [1]. Here, we summarise relevant literature of
the last 20 years covering the influence of female and
male sex hormones on primary headaches.
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Search strategy and selection criteria
Two independent reviewers conducted a search on
PubMed, using their own search string, composed of
terms like LH, FSH, Progesteron*, estrogen*, DHEA*, Pro-
lactin, Testosterone, androgen*AND Headach* OR
Migrain* OR “Tension type” OR Cluster. This general
search was performed on December 7th, 2017. In light of
the large amount of published work on the topic and con-
sidering the evolution of the diagnostic criteria over time,
the first search was conducted respecting a timeframe of
20 years, covering articles published after January 1st
1997. The initial screening was performed based on eligi-
bility of title and abstract. Exclusion criteria included
non-availability of abstract, animal studies, and articles in
any language other than English. Original studies, pub-
lished in full, constitute the core of this review. Other
quoted references include systematic reviews, case reports,
meta-analysis, Cochrane reviews, letters, lectures and
comments. Any relevant publications cited in the eligible
articles were also included. Differences between reviewers
were resolved by careful discussion.

Results
Women
Childhood and adolescence
Almost 60% of girls and 50% of boys suffer from head-
ache at some time during childhood and adolescence,
with the prevalence increasing significantly during ado-
lescence in girls, whereas it remains stable for boys [9].
The incidence of migraine is similar in both sexes until
the age of 9 (2.5% of girls and 2.4% of boys) and then di-
verges to the disadvantage of girls [6]. Teenagers who
suffer from headache are at greater risk of having head-
ache in adulthood [9].
It is known that during puberty, sexual steroid hor-

mones affect neural circuits and cause permanent
changes in important brain areas such as the hypothal-
amus and the insula [4]. Onset of migraine frequently
occurs around the time of menarche, as cyclic hormonal
changes begin. Early menarche appears to be a risk fac-
tor for the development of migraine [6, 10]. Notably, the
first menstrual cycles are often anovulatory and in gen-
eral ovulation occurs one or two years later. In the USA,
the average age of menarche is 12.8 years, but this may
vary geographically. Migraine with aura has an incidence
peak between ages 12 to 13, while migraine without aura
typically presents a few years later. Thus, migraine with-
out aura may be associated with the establishment of a
regular ovulatory menstrual cycle [7]. Headaches are re-
ported in 53% of adolescent girls at the onset of menses.
Pubertal development and age seem to modulate the ef-
fect of ovarian hormones on migraine. In fact, high urin-
ary levels of pregnandiol glucuronide, a metabolite of
progesterone, are associated with a higher migraine
frequency in girls before menarche, but with a lower fre-
quency after menarche [11]. Hershey et al. identified spe-
cific genomic patterns in girls suffering from menstrual
migraine, suggesting a genetic predisposition for the de-
velopment of this condition during adolescence [12].
TTH shows a similar, increasing trend in girls by the

time of menarche. The incidence ratio between boys and
girls changes from 1.3:1 during childhood to 1:1.2 after
menarche [13].
It is noteworthy to mention, that pathological changes in

sexual hormones can cause a secondary headache. For in-
stance, hyperprolactinemia manifests in up to 45% of child-
hood cases with headache as a first symptom [14–16].

Adulthood

Migraine Women have a 3.25-fold higher risk of suffer-
ing from migraine than men [17]. A prevalence peak is
reached in women between the ages of 35 and 45, with
25-30% of the general female population being affected,
in comparison to only 8% of the general male population
[18]. Female migraine patients also report a significant
higher burden of disease and greater use of analgesic
compared to men [6, 13].
In terms of deciphering the pathophysiological mech-

anism of the preponderance of migraine in women, neu-
roimaging studies have revealed sex-specific activation
patterns, with an increased activation of the insula and
precuneus in women. These regions are involved in pain,
sensation and affective processing [19]. Sex hormones
can cross the blood-brain barrier passively and are at
least partially responsible for these sex differences [18].
Most available literature focuses on the effects of estro-
gen, while the role of progesterone has been less thor-
oughly investigated.
The relationship between estrogen and migraine is

complex, involving modulation by genomic and
non-genomic effects [20, 21]. Obese women appear to
have more than a twofold risk of episodic and chronic
migraine, probably due to the pathological estrogen pro-
duction in adipose tissue [22, 23]. Substantial evidence
points to the serotonergic system as a key player in mi-
graine pathogenesis [7]. Estrogen modulates serotonergic
neurotransmission, by increasing the expression of the
tryptophan hydroxylase and decreasing the expression of
the serotonin reuptake transporter [7, 24, 25]. Estrogen
also activates the endogenous opioidergic system, which
has an analgesic effect on persistent, inflammatory pain
[26]. Furthermore, estrogen induces vascular changes by
modulating vasodilation and suppressing vascular in-
flammatory responses [6, 27, 28].
The levels of calcitonin gene-related peptide (CGRP), a

neuropeptide with a key role in migraine pathophysi-
ology, are higher in women of reproductive age than in
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men. Cyclic hormonal fluctuations influence CGRP re-
lease and consequently the trigeminovascular system
[29]. While studies have reported a positive relationship
between CGRP and estrogen levels, newer studies sug-
gest an inverse relationship between the two [24].
Experimental studies suggest progesterone to play a

protective role, by reducing nociception in the trigemi-
novascular system, inhibiting neurogenic edema, and
histamine secretion from mast cells and decreasing pros-
taglandin production [7, 24, 30, 31].
Multiple studies have examined the association be-

tween polymorphisms in estrogen or progesterone re-
ceptor genes and migraine risk, with inconclusive
findings [32–37]. In their meta-analysis, Schürks et al.
and Li et al. concluded that exon 4 325C > G and exon 8
594G > A polymorphisms are risk factors for migraine,
while the often examined PROGINS variant in the pro-
gesterone receptor gene did not seem to play a signifi-
cant role in the Caucasian population [38, 39]. On the
contrary, Joshi et al. found a protective role of the PRO-
GINS polymorphism in an Indian population [40].
Prolactin could also play a modulatory role in mi-

graine. Parashar et al. found higher prolactin levels in
migraineurs compared to controls [41]. An association
between high prolactin levels and migraine chronifica-
tion has been proposed by Cavestro et al. [42], where
Peres et al. detected decreased nocturnal prolactin peaks
in chronic migraine patients [43].
There are a few reports suggesting that testosterone

can play a role in migraine in women [44, 45]. In one
case report, the 5α reductase inhibitor finasteride was
administered to a young woman with migraine and led
to an almost complete remission [45]. The mechanism
of action of testosterone on migraine pathophysiology is
still unknown, but may involve modulation of cerebral
blood flow, serotonergic tone, and susceptibility to cor-
tical spreading depression [44].

Menstrual migraine The probability of migraine to
occur during the perimenstrual period is twice as high
compared to any other moment of the menstrual cycle
[46]. Almost half of female migraine patients report an
association between headache and their menstrual cycle
[17]. Depending on whether migraine occurs exclusively
Table 1 IHS classification (ICHD-3) for pure menstrual and menstrua

Pure menstrual migraine

A. Attacks, in a menstruating woman, fulfilling criteria for migraine
without aura

B. Attacks occur exclusively on day 1 ± 2 (i.e, days − 2 to + 3)a of
menstruationb in at least two out of three menstrual cycles and at
no other times of the cycle
aThe first day of menstruation is day 1 and the preceding day is day − 1; there is no
bFor the purposes of this classification, menstruation is considered to be endometri
withdrawal of exogenous progestogens, as in the case of combined oral contracept
during the perimenstrual period or also at other times,
the International Headache Society (IHS) distinguishes a
pure menstrual migraine from a menstrually-related mi-
graine (Table 1). Migraine associated with menstruation
is mostly of the type without aura [21].
Pure menstrual migraine and menstrually-related mi-

graine have an overall prevalence of respectively 1% and
7% in the general population [47]. Data from specialized
headache clinics suggest that perimenstrual attacks are
more severe, long-lasting and difficult to treat with
abortive anti-migraine medication [48]. However, these
results could not be confirmed in the general population
[49]. Menstrual migraine appears to limit work and so-
cial activities more frequently than common migraine
and is often associated with a dysphoric mood [17].
The “Estrogen withdrawal hypothesis”, developed by

Somerville and colleagues in 1972, postulates that at-
tacks of menstrual migraine are triggered by the de-
crease in estrogen levels preceding menstruation [21]. A
drop in estrogen may cause an increased sensitivity to
prostaglandins and a release of neuropeptides such as
CGRP, substance P and neurokinins which could result
in neurogenic inflammation [17]. This physiological re-
sponse provokes alterations in the microvasculature of
the dura mater, changes in calcium and magnesium con-
centrations, and an imbalance in serotonin and dopa-
mine concentrations [17, 21, 50]. Estrogen withdrawal
might lead to an increased oxidative stress in the cells
[51]. To confirm this hypothesis, intramuscular injec-
tions of estrogen were administered before menstruation
and thereby postponing migraine attacks [52, 53]. On
the contrary, progesterone injections only led to post-
pone menses, but not migraine [52, 54].
More recent studies confirm that an estrogen drop

can trigger migraine, especially if this drop is preceded
by a phase of high estrogen levels, as in the luteal phase
of the menstrual cycle, and if the magnitude of the de-
crease is greater than 10 μg [55, 56]. Interestingly,
women with migraine seem to have a faster drop in es-
trogen levels than non-migraineurs [57].
Welch et al. tried to explain estrogen effects on men-

strual migraine with a “mismatch theory”. Under normal
circumstances, genomic effects of estrogen can counter-
balance non-genomic mediated membrane excitability.
lly-related migraine

Menstrually-related migraine

A. Attacks, in a menstruating woman, fulfilling criteria for migraine
without aura

B. Attacks occur on day 1 ± 2 (i.e, days − 2 to + 3)a of menstruationb in
at least two out of three menstrual cycles and additionally at other times
of the cycle

day 0
al bleeding resulting from either the normal menstrual cycle or from the
ives and cyclical hormone replacement therapy
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In low estrogen states, this inhibiting genomic effect
does not suffice, and migraine attacks occur more fre-
quently [58, 59].
In one retrospective study with 85 female patients with

menstrual migraine, 35.3% reported migraine headache
onset by the end of menstruation, which is days after the
estrogen drop. The authors hypothesize that this type of
migraine headache is not related to hormonal changes but
most probably to transient anemia due to blood loss [56].
Hormonal treatment of menstrual migraine, like peri-

menstrual application of estrogen gel or a transdermal
estradiol patch, can lead to less frequent, shorter and
less intensive attacks [46, 47, 52, 60]. Attacks may recur
after discontinuation of hormonal treatment [17]. Fol-
lowing the estrogen withdrawal hypothesis, eliminating
estrogen cycling appears to be a useful strategy for
long-term prophylaxis of menstrual migraine. Therefore,
continuous combined contraceptive therapy regimes,
containing both estrogen and progesterone, can be con-
sidered. However, there is currently no evidence that
hormonal therapy is more effective than non-hormonal
pharmacological treatment strategies. Hormonal therapy
is particularly recommended if other indications like
acne or hirsutism exist. Contraindications should be
ruled out [17, 53]. Alternatively, progesterone-only con-
traceptives can be considered. A significant reduction in
migraine intensity and frequency is reported [17, 61–63].
As progesterone has no experimental effect on cortical
spreading depression, progesterone-only contraception is
hypothesized to be a safer choice for women with aura
[62, 64], but no clinical evidence has confirmed this the-
ory. The selective estrogen receptor modulator Tamoxi-
fen might also be beneficial in women with menstrual
migraine. However, its use is not generally recom-
mended due to possible and in part serious side effects
[65]. Some studies suggest that phytoestrogens like soy
isoflavone, dong quai or black cohosh could have a
beneficial effect on migraine [17]. Martin et al. examined
the efficacy of the gonadotropin-releasing hormone an-
tagonist goserelin as a prophylactic therapy. Goserelin
alone did not affect migraine headache frequency. Some
benefit was obtained when combined with 100 μg estra-
diol [66]. Glaser et al. demonstrated that continuous tes-
tosterone therapy through a subcutaneous implant for
Table 2 IHS classification (ICHD-3) for exogenous hormone-induced

Exogenous hormone-induced headache Estro

A. Headache or migraine fulfilling criteria C and D A. He

B. Regular use of exogenous hormones B. Da

C. Headache or migraine develops or markedly worsens within
3 months of commencing exogenous hormones

C. He

D. Headache or migraine resolves or reverts to its previous pattern
within 3 months after total discontinuation of exogenous hormones

D. He
3 months led to headache improvement in 92% of mi-
graine patients [44].

Migraine with aura The female dominance is also seen
in migraine with aura. In prevalence studies performed
after 1988 it reaches a prevalence of 1.2-3.7% in men and
2.6-10.8% in women [67]. In contrast to menstrual mi-
graine, migraine with aura occurs more frequently with
high estrogen levels [68]. Estrogen seems to change cortical
susceptibility and contributes to the development of cor-
tical spreading depression. The amplitude of the spreading
depression depends on the estrogen level [69]. The thresh-
old for cortical excitability and subsequent cortical spread-
ing depression is lowered through several genomic and
non-genomic mechanisms, including upregulation of
NMDA receptors, downregulation of GABA neurons and
modulation of axonal plasticity [4, 69, 70].

Exogenous hormone-induced headache In the West-
ern world, almost one third of women of reproductive
age use oral contraception [55]. The IHS identifies two
headache entities related to the use of hormonal contra-
ceptives: exogenous hormone-induced headache and
estrogen-withdrawal headache (Table 2).
Headache is one of the most common side effects of

hormonal therapies [71]. For instance Tamoxifen, men-
tioned above as a possible treatment for menstrual mi-
graine, can also cause headache. The onset of
hormone-induced headache is typically within the first
months of use [72]. Combined contraception remedies
(oral pill, transdermal patch, vaginal ring) appear to be
associated with both migraine and non-migraine head-
aches [73]. The effect in migraine patients is variable.
One out of two female migraine patients report no
change of the headache pattern, 15% experience an im-
provement, while 28% report worsening [74]. A negative
effect occurs more often in migraine with aura [72].
Headaches most frequently occur in the “pill-free” week
[53]. The neuronal nociceptive sensitivity is increased in
this week and the probability of getting a headache is
20% higher [74, 75]. Higher age (> 35 years) and a posi-
tive family history for migraine are risk factors [76, 77].
Possible contraceptive strategies to reduce headache in-

clude extended-cycle combined hormonal contraception,
headache and estrogen-withdrawal headache

gen-withdrawal headache

adache or migraine fulfilling criteria C and D

ily use of exogenous estrogen for ≥3 weeks, which has been interrupted

adache or migraine develops within 5 days after last use of estrogen

adache or migraine resolves within 3 days of its onset
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progesterone-only contraception or new generation hor-
mones like estradiol valerate/dienogest [17, 62, 78, 79].
Eliminating the pill-free week is associated with improve-
ment of headache, pelvic pain and quality of life [55].
In progestin-only methods (oral pill, subdermal im-

plant, depot-injection, levonorgestrel-releasing intrauter-
ine system) headache is a common complaint at the
beginning of therapy but classically improves after a few
months. There is no known association between
progestin-only methods and the worsening of migraine
[74]. On the contrary, frequency and intensity of mi-
graine can significantly improve with this type of contra-
ception. Ten percent of patients discontinue treatment
due to side effects, particularly spotting [80, 81].
Migraine with aura is associated with a twofold risk of

major cardiovascular events, like ischemic stroke. This
risk is directly proportional to aura frequency [55]. In
the meta-analysis of Schürks et al. a relative stroke risk
of 1.73 (95% CI 1.31-2.29) was found for any type of mi-
graine. The relative risk of stroke in women suffering
from migraine with aura is 2.08 (95% CI 1.3-3.31). The
relative risk of cardiovascular deaths in women with mi-
graine is 1.60 (95% CI 1.72-2.43) [82]. Older combined
hormonal therapies with high dosed estrogen (50–
150 μg) are associated with a 4.4-fold risk of stroke in
migraine patients, in particular in migraine with aura
and should not be used anymore. The modern
low-estrogen contraceptives (< 25 μg) seem much safer
[55, 56]. The 2017 consensus statement from the Euro-
pean Headache Federation and the European Society of
Contraception and Reproductive Health recommends
against the use of combined hormonal contraceptives in
women with migraine with aura seeking hormonal
contraception. They postulate a strong recommendation
to prefer non-hormonal (condoms, copper-bearing intra-
uterine device, permanent methods) or progestogen-only
alternatives. The same strategy is preferred in women
with migraine without aura who have additional cardio-
vascular risk factors, like smoking, arterial hypertension,
previous history of a trombo-embolic event. When there
are no such risk factors, combined hormonal contracep-
tives are considered a possible contraceptive option with
monitoring of migraine frequency and characteristics in
women without aura. Other medical conditions like
polycystic ovary syndrome or endometriosis can influ-
ence the risk/benefit profile and have an impact on the
preferred type of contraception [83].

Tension-type headache The impact of hormones on
TTH is less frequently studied. Like migraine, TTH oc-
curs more often in women than in men and some stud-
ies have suggested an increase during hormonal changes
such as menses or pregnancy. Menstruation can be an
aggravating factor in 40-60% of patients [13]. There is
no evidence that TTH is influenced by hormonal contra-
ception [77].

Cluster headache The hypothalamus is thought to be
involved in CH pathophysiology based on its periodic
time locked occurrence. Sex hormones appear to modu-
late hypothalamic activity and could be effective as a
treatment for therapy refractory CH [84]. Both male and
female cluster patients show low testosterone levels and
testosterone supplementation could have a positive ef-
fect on headache attacks [2]. In the first studies from the
early 1990s, testosteron supplementation did not prove
effective, but more recent data show a good response in
a subgroup of cluster patients [84]. Clomifen is a select-
ive estrogen modulator, primarily used for ovulatory
stimulation in women. In men, it leads to an increase in
luteinizing and follicle stimulating hormones (LH, FSH)
and subsequently to higher testosterone levels. Further-
more, in animal model, it reduces prostaglandine pro-
duction [85]. In a case-series of 7 patients with chronic
cluster headache and 8 patients with episodic cluster
headache, Clomifen led to pain freedom after 15 days on
average [84].
Evidence of dysregulation of the hypothalamus-hypophysial

axis in trigeminal autonomic cephalgias could be derived
from a case with high nocturnal prolactin levels in a female
patient suffering from short, unilateral, neuralgiform head-
ache with conjunctival injection and tearing (SUNCT) [86].

Other headache types Pituitary diseases are often asso-
ciated with secondary headaches. Especially in female
patients with prolactinoma, migraine-like headaches or
worsening of a known migraine are reported. Mainly
mechanic aspects such as compression of pain sensitive
structures play a role in the development of headache,
but probably increased hormonal secretion has an im-
pact as well [87]. Prolactin is involved in regulation of
neuronal excitability and neurotransmission efficacy
[88]. Headache is commonly localized on the same side
of the tumor and gets better after treatment with dopa-
mine agonists [89, 90].

Perimenopause
Perimenopause is a period of decrease in reproductive
capability in middle-aged women. During this period the
growth and development of ovarian follicles stops and
the pattern of estrogen and progesterone production
changes. Signs of perimenopause include irregular men-
ses and periodic amenorrhea starting several years be-
fore menopause, also called the menopausal transition.
The average age of onset is 40 to 55 years and the aver-
age duration is 4 years, but in some women perimeno-
pause can last from several months up to 10 years [91].
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The Stages of Reproductive Aging Workshop devel-
oped a classification for staging reproductive aging divid-
ing a women’s life into three stages based on the
menstrual cycle: premenopausal (or reproductive), peri-
menopausal (or menopausal transition) and menopausal
(or postmenopause) phase. There are two phases in the
menopausal transition: the early phase, characterized by
a variable cycle length (≥ 7 days), and a late amenorrhea
phase. Postmenopause can also be divided into two
stages. An early stage that lasts 5 to 8 years, characterized
by amenorrhea length more than 1 year, low estrogen
levels and high FSH level. The late stage is characterized
by stable low levels of ovarian hormones [92].
Perimenopause is characterized by fluctuations in both

estrogen and progesterone levels. Due to these constant
rapid changes in concentrations of ovarian hormones
60-70% of perimenopausal women experience symptoms
such as headaches, flushing, mood swings, depression,
decreased libido and sleep disturbance [91]. The de-
crease of estrogen in the late luteal phase leads to low
blood serum estrogen and progesterone levels and pro-
motes prostaglandins release by the uterus influencing
the menstrual cycle. This estrogen withdrawal becomes
more frequent and longer and can have a secondary im-
pact on headache patterns [46, 93].

Migraine Studies show that migraine prevalence in
menopause is lower compared to the perimenopausal
period. Menopausal transition seems to negatively im-
pact migraine frequency [94, 95]. As perimenopause and
menopause consist of several phases, each with a unique
hormonal pattern, they all have a different effect on mi-
graine. Another important factor is whether the meno-
pause is naturally or artificially induced and whether
HRT is used [92].
Fluctuation in the estrogen level is a known migraine

trigger. The hormonal alterations during perimenopause
can provoke migraine attacks in 50% of women with
menstrual migraine and menstrual related migraine. Ra-
ther stable levels of estrogen are replaced by a more
fluctuating pattern with periods of rapid decline in estro-
gen concentration, the so called estrogen withdrawal
[95–97]. The amount of estrogen withdrawal episodes is
correlated to headache attack frequency in women with
menstrual migraine in “early” perimenopause. Likewise
women can experience an increase in menstruation fre-
quency and in some cases an increase in vaginal bleed-
ing duration and severity [98]. This is related to an
increase in uterine prostaglandins, which also influences
central pain mechanisms and the trigeminovascular
system provoking menstrual migraine attacks [99, 100].
Another potential mechanism that can increase men-
strual migraine attack frequency is iron deficiency
caused by menstrual bleeding [101]. Depression, chronic
pain syndrome and sleep disturbance can be other
symptoms related to perimenopause, which in turn can
lead to a secondary increase in migraine [102].
Women suffering from the premenstrual syndrome

were shown to experience more migraine attacks in late
perimenopause. The attack frequency declines in the
menopausal period. The premenstrual syndrome seems
a predictor of migraine attack frequency increase for
women entering menopause. These women are consid-
ered to have high sensitivity to hormonal fluctuations
and liability to moderately severe climacteric symptoms,
which in turn can have an impact on migraine [92].

Migraine and hormonal replacement therapy (HRT)
HRT is used to ease climax symptoms during meno-
pausal transition. It seems to have a significant influence
on migraine course. Studies confirm the correlation be-
tween the use of HRT, both oral and topical, and mi-
graine [103, 104]. Oral high dosed estrogen can provoke
new onset migraine with aura or worsening of
pre-existent migraine with aura. Nappi et al. concluded
that migraine deteriorated in women using oral estradiol
plus medroxyprogesterone acetate. The course of the
disease did not change with a transdermal patch [105].
A few years later MacGregor et al. showed that transder-
mal patches with estrogen can be effective in decreasing
migraine attack frequency in perimenopausal and post-
menopausal women, supposedly more effectively than
oral contraceptives [106]. Gels and patches based on es-
tradiol seem preferable over oral variants as constant
blood hormones levels are maintained stable. They
should be taken continuously without omission to pre-
vent rapid changes in estrogen blood levels, a known
trigger for migraine [105, 107]. These fluctuations in es-
trogen concentration have a more significant impact on
migraine than progesterone levels. Nand et al. studied
three groups of patients treated with different doses of
progesterone combined with estrogen and revealed that
changes in progesterone levels have no influence on mi-
graine course [92].
HRT containing low doses of natural estrogens are

linked to an insignificant risk of thromboembolism, in
contrast to the above mentioned combined oral contra-
ception. Nevertheless HRT should be stopped immedi-
ately in case of a new onset migraine with aura, a clear
increase in frequency or worsening of migraine with
aura, transitory ischemic attack or other vascular path-
ology [108].

Migraine and surgical menopause Natural menopause
seems to reduce migraine frequency, in contrast to sur-
gically induced menopause [5]. Neri et al. studied a
group of postmenopausal women [109]. Improvement of
migraine was seen in two thirds of cases compared to
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the premenopausal period. At the same time no reduc-
tion in days with TTH was observed. In women, who
underwent ovariectomy the course of migraine worsened
in the majority of women (67%). Thirtythree percent re-
ported migraine improvement. In women with natural
menopause 67% reported improvement in migraine
course, in 24% of patients no change was observed and
9% reported worsening [109]. There is still a debate on
possible migraine worsening in women who undergo
procedures such as hysterectomy, dilation and curettage
or cesarean section. Arumugam and Parthasarathy found
a positive correlation between these procedures and the
prevalence of migraine in women [110]. Oldenhave et al.
compared a group of 986 hysterectomized women and
5636 women without hysterectomy with one or both
ovaries preserved. The amount of days without migraine
in the group without hysterectomy was less compared to
the hysterectomy group. This data confirms the import-
ance of presence or absence of the uterus on migraine
frequency in menopausal women [92].

Tension-type headache The most common risk factors
for TTH are considered to be stress, fatigue and sleep
disturbance. During perimenopause these symptoms can
exacerbate and trigger TTH. But TTH also seems to
have a correlation with reproductive hormone levels
[111]. In some women menstruation can trigger TTH
and also pregnancy and menopause can influence the
course of TTH [93, 111]. In retrospective evaluations
38% to 46% of women reported an increase of headache
rate during menstruation [112, 113]. Arjona et al. even
tried to identify “menstrual TTH” and “menstrual re-
lated TTH” based on ICHD-2 criteria for pure menstrual
migraine and menstrually-related migraine. These terms
were not included into the ICHD [114]. Women in the
perimenopause reported their headaches to have new
characteristics and prevalence of TTH seems rather high
[115]. The prevalence of TTH in postmenopausal
women is reported to be higher than in premenopausal
women [116].

Cluster headache According to the literature the course
of CH in women is biphasic. The first peak of onset is
seen around the age of 20 and the second at age 50 to
60. The majority of female cluster patients experience
their first attack during menopause [116, 117]. The role
of estrogen in CH and the reason for CH onset in these
women remain unclear. Estrogen receptors are seen in
the trigeminal ganglion and in sensory neurons which
makes them susceptible to rapid changes in estrogen
level [118]. In menopause the reduced level of estrogen
is assumed to provoke CH, while the higher estrogen
level in the premenopausal phase can have a protective
effect [119]. However, based on the available literature,
there is no clear evidence on the relationship between
CH and hormonal changes in women [120, 121].
In 2006 van Vliet et al. published a large retrospective

study in which data from more than 200 women with
CH were analyzed using questionnaires. Among women
with CH 9% reported more intense CH attacks during
menstruation, while frequency didn’t change. Eighty-six
percent of women were using lifelong oral contracep-
tives in this trial. Initiation of oral contraceptives was as-
sociated with an increase of days with headache in 12%
of participants. In 4% of the cases headache frequency
was reduced. Out of 111 pregnant women with episodic
CH 26 (23%) women reported “expected” CH attacks
not to occur. After childbirth 8 of them experienced CH
attacks in the first month. Nineteen patients (17%) had
attacks during pregnancy and 11 of them did not report
any changes in attack frequency or intensity [120].

Elderly
In the elderly, headache is less frequent compared to
younger patients. Headache disorders are mostly pri-
mary, but the relative frequency of secondary headache
is higher in the elderly [122]. In a random population
sample, the prevalence of headache in women and men
aged 55 to 74 years is approximately 66% and 53%, re-
spectively, compared to 92% and 74%, respectively, in
their younger counterparts between the ages of 21 to
34 years. The prevalence further declines in patients
aged over 75 to 55% for women and 22% in men [123].
In a population survey, the prevalence of frequent head-
ache in elderly women was 20% and 10% in elderly men
[124]. Another survey showed a 3-month prevalence of
headache among patients aged more than 66 years of
40.6% in men and 49.7% in women [125]. In summary,
all studies show that headache is more prevalent in
women compared to men at all ages, even among the
elderly. Hormonal factors take account for the
sex-specific difference in headache prevalence. However,
literature data about the relationship between headache
and hormonal activity in elderly women are scarce. Only
the relationship between migraine and estrogen has been
extensively studied in older women, possibly because of
the high prevalence of migraine and its sensitivity to
hormonal fluctuations.
Up to 51.9% of elderly patients referred for specialist

consultation report onset of headache after 65 years of
age [126]. Some primary headache disorders, and mostly
hypnic headache, have the tendency to start after the age
of 50, in contrast to most primary headache disorders,
which usually start at a younger age. However, migraine
still accounts for 0.5% of all new-onset headache disor-
ders after the age of 65 [127, 128]. The low estrogen
level in elderly women may explain why onset of mi-
graine in this age group is uncommon. Migraine with
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onset at older age affects women and men equally, while
in younger age groups women outnumber men [129].

Migraine As mentioned above, the “estrogen withdrawal
hypothesis” attributes migraine episodes to the fluctu-
ation of estrogen levels throughout women’s reproduct-
ive events. After menopause, women’s serum levels of
estradiol drop. A lower frequency and severity of mi-
graine episodes is expected because of the stable low
serum levels of estrogen. Migraine prevalence declines
after menopause compared to the fertile period. How-
ever, the prevalence of migraine after the menopause is
still 10 to 29% across studies [5].
Interestingly, the decreased burden of migraine after

the menopause is more evident in population-based
studies when compared with those performed in head-
ache clinics or menopause clinics [94, 109, 115, 130–
134]. This can be explained by a possible selection bias
towards more severe forms of migraine in clinic-based
studies as compared to population-based studies [5].
Menopause has a different and variable effect on mi-
graine with or without aura [8]. In a population-based
study, the burden of migraine without aura decreased
after menopause while that of the variant with aura
remained stable [130]. In a headache clinic-based study
migraine without aura remained unchanged or even
worsened in the majority of patients possibly because of
the above mentioned selection bias of clinic-based stud-
ies [135]. Collectively, these data suggest that migraine
without aura improves more frequently after menopause
compared to migraine with aura. This can be a possible
consequence of migraine without aura being more sensi-
tive to female sex hormones [5]. However, the available
studies might have failed to show any change in the fre-
quency of migraine with aura after the menopause be-
cause of low statistical power [136]. When migraine with
aura does not subside with age, characteristics may
change, with increasing occurrence of aura without
headache. These auras constitute a difficult differential
diagnosis with transient ischemic attacks [137, 138]. An
aura is generated by cortical spreading depression while
migraine pain has been linked to the neurovascular sys-
tem. Elderly subjects may exhibit an intact cortical
spreading depression phenomenon, while the propensity
to neurovascular inflammation declines [139]. It is likely
that those changes can be a consequence of the post-
menopausal estrogen drop. However, to the best of our
knowledge, this has not been proven yet.
Together with female sex hormones, male sex hor-

mones might have an influence on the course of head-
ache disorders among elderly women. Only one
case-control study assessed the levels of androstenedione
and testosterone in the serum of postmenopausal
women with and without migraine and found no
differences in the levels of these hormones when com-
paring women with and without migraine [140].
In conclusion, the postmenopausal drop of estrogen

might be beneficial for elderly women with migraine.
However, the proportion of women experiencing mi-
graine in menopause is still relevant.

Tension-type headache The effect of menopause on
TTH is less clear than the corresponding effect on mi-
graine. One population-based study addressing the topic
found that the frequency of TTH decreased less than
that of migraine after menopause. However, that same
study pointed out that fluctuations of sex hormone
levels during the life cycle might influence TTH as well
as migraine [131].

Hormonal therapy Hormonal manipulation in elderly
women cannot be considered for migraine prevention at
this time. HRT is contraindicated from 10 years after
menopause or in women aged 60 years or older due to
its potential cardiovascular side effects [141]. No other
hormonal therapy has been attempted in the prevention
of migraine in elderly women. Clomiphene citrate has
been used to treat chronic cluster headache and refrac-
tory primary SUNCT in single cases of elderly males
[142, 143]. Clomiphene has a direct effect on hypothal-
amic estrogen receptors and estrogen modulates hypo-
thalamic orexin expression. Hypothalamic estrogen
receptors co-localize to orexin neurons. Therefore,
clomiphene might upregulate orexin A levels, which in
turn inhibits the trigeminal nucleus caudalis activity and
secondarily suppresses the trigemino-autonomic reflex,
preventing hypothalamic-driven headache [142]. These
results are promising in considering hormonal therapies
as prevention for headache disorders in elderly women.
However, there are no studies to date.

Males
Migraine
Migraine is notoriously known to be two to three times
more prevalent in women than in men. Migraine is char-
acterized by its fluctuating nature, where periods of re-
mission are interspersed by relapse, with men more
likely to have longer periods of remission compared to
women. This female dominance of migraine suggests
that factors increasing female vulnerability and/or pro-
tecting males deserve greater focus in migraine patho-
physiology [144]. Interestingly, a study has shown that
male-to-female transsexuals who use antiandrogens to
suppress male sex characteristics and estrogens to in-
duce female sex characteristics have migraine rates simi-
lar to genetic females, further adding to the notion that
gender-specific hormones play a role in migraine preva-
lence. The authors suggest that this similarity in
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migraine prevalence could include structural differences
in the transsexual brain or that migraine headache is
part of the female gender role [145].
Animal models of migraine have attempted to investi-

gate the gender specific difference in migraine preva-
lence. In an animal model of familial hemiplegic
migraine type 1 (FHM1), it has been shown that orchiec-
tomy increases susceptibility to cortical spreading de-
pression, a response partially reversed with testosterone
replacement [146]. Also, female FHM1 mutant mice
were more susceptible to cortical spreading depression
than males [146–148].
Another explanation for increased prevalence of mi-

graine in women could be attributed to inherent differ-
ences in pain perception and processing. The
fundamental subjectivity of pain perception complicates
quantification of pain, yet it is generally accepted that
women and men experience pain differently due to both
biological and psychosocial traits [144]. Clinical studies
are often not designed to decipher gender-specific differ-
ence [149].

Cluster headache
In contrast to migraine, cluster headache has tradition-
ally been considered a male disease [150]. While the
characteristic physical attributes of cluster headache pa-
tients could point to high testosterone levels, the exact
opposite has been shown to be true [151]. Low testoster-
one levels in patients with episodic and chronic cluster
headaches were first noted in the 1970ies and later
reproduced [152–154]. Another study found low testos-
terone levels in the episodic but not chronic cluster
headache, a difference attributed by the authors to the
disruption of REM sleep [154].
The role of testosterone in cluster headache was fur-

ther studied by Stillman et al. in their investigation of la-
boratory findings of 7 male and 2 female patients with
treatment refractory cluster headache. Results of all 9
patients demonstrated low serum testosterone levels.
After supplementation with either pure testosterone in
the male patients or combination testosterone/estrogen
therapy in the female patients, pain freedom was
achieved for the first 24 h. Four male chronic cluster pa-
tients achieved headache remission. The authors con-
cluded that abnormal testosterone levels in patients with
episodic or chronic cluster headaches refractory to max-
imal medical management may be predictive of thera-
peutic response to testosterone replacement therapy [2].

Discussion
Reviewing recent literature, it becomes evident that most
experimental data on the causal relationship between sex
hormones and primary headaches covers women suffering
from migraine in the reproductive or perimenopausal phase
of their life. Particularly the effect of estrogen has been
studied and has been found to be of considerable value in
the pathogenesis of migraine. The estrogen withdrawal hy-
pothesis plays a central role here, but it is assumed that this
is only part of the mechanism. Some therapeutic strategies
have been developed based on this knowledge. Continuous
combined contraceptive therapy regimes can be considered
as a treatment for menstrual migraine. However, there is
currently no evidence to support the superiority of hormo-
nal therapy over non-hormonal pharmacological treatment
strategies. When using hormonal therapies in migraine pa-
tients, whether it is as a contraceptive or as a treatment, po-
tential cardiovascular risks should be considered when
deciding which type of hormones to use.
For the other primary headaches and more so ever for

headaches in male patients, the role of sex hormones is
vague. Is there more to know? It seems plausible that try-
ing to uncover the effects of sex hormones on the other
primary headaches may offer new insights in pathophysio-
logical mechanisms. The more we know on this matter,
the more targeted possible new therapies can be.

Conclusion
All three primary headaches, migraine, TTH, and CH,
occur in both genders, but with a sex-specific preva-
lence. Also, headache patterns display a temporal evolu-
tion that correlates to the hormonal shifts of a life cycle.
Collectively, these findings suggest that both male and
female sex hormones could play an important role in the
pathophysiology of primary headaches. Reviewing the
available literature on this matter, we can conclude that
especially the role of estrogen in female migraine pa-
tients has been well-studied. Detailed studies especially
in the elderly of both sexes, in CH, and TTH are war-
ranted in order to clearly elucidate the role of sex hor-
mones in not just migraine, but all primary headaches.
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Nederlandse samenvatting 

 

De drie meest voorkomende primaire hoofdpijnsyndromen, spanningstype hoofdpijn, 

migraine en clusterhoofdpijn, komen zowel bij mannen als vrouwen voor. Elk hebben ze 

een typische geslachtsafhankelijke prevalentie. Spanningstype hoofdpijn en migraine 

hebben beiden een vrouwelijke predominantie, daar waar clusterhoofdpijn frequenter 

voorkomt bij mannen. Bijkomend wordt ook gezien dat hoofdpijnsyndromen de neiging 

hebben om doorheen het leven te veranderen. Vooral voor migraine zijn er data 

beschikbaar die aantonen dat prevalentie en karakteristieken kunnen veranderen met de 

leeftijd en dit vaak op momenten die gepaard gaan met belangrijke hormonale 

fluctuaties. Deze vaststellingen suggereren een mogelijk belangrijke rol van 

geslachtshormonen in de fysiopathologie bij verschillende vormen van hoofdpijn. 

 

In deze review wordt de relevante literatuur van de laatste 20 jaar samengebracht die 

focust op de invloed van geslachtshormonen op migraine, clusterhoofdpijn of 

spanningstype hoofdpijn. Systematisch worden deze syndromen besproken in de 

verschillende levensfasen bij zowel man als vrouw. Bij de vrouwelijke populatie is er 

speciale aandacht voor de invloed van de hormonale veranderingen bij de menarche, 

menstruatie en perimenopauze, maar ook voor de invloed van hormonale therapie. 

 

De beschikbare literatuur behandelt vooral vrouwen met migraine in de reproductieve of 

perimenopauzale fase van het leven. Voornamelijk het effect van oestrogeen is in deze 

context bestudeerd en de ‘estrogen withdrawal’ hypothese speelt hier een centrale, maar 

vermoedelijk slechts gedeeltelijke rol. Deze hypothese stelt dat het frequent voorkomen 

van migraine aanvallen tijdens de menstruatie kan verklaard worden door de plotse 

daling van de oestrogeenconcentratie die de menstruatie vooraf gaat. Op basis van de 

waarschijnlijke invloed van vrouwelijke geslachtshormonen zijn reeds enkele 

therapeutische strategieën voor menstruele migraine ontwikkeld, zoals bijvoorbeeld het 

continueren van een gecombineerde oestroprogestagene contraceptieve pil zonder 

pilvrije week. Bij het gebruik van hormonale therapie bij migraine patiënten, als 

hoofdpijnbehandeling of voor een andere indicatie, moet steeds aandacht worden 

besteed aan het mogelijke geassocieerde cardiovasculaire risico.  

 

De literatuur omtrent de invloed van geslachtshormonen op de andere primaire 

hoofdpijnsyndromen en meer specifiek bij het mannelijke geslacht, is beperkt. 



 

Bijkomende exploratie van deze zaken zou een meerwaarde kunnen zijn om het inzicht 

in de fysiopathologie en de daaraan verbonden mogelijke nieuwe therapeutische opties 

bij spanningstype hoofdpijn, clusterhoofdpijn en migraine te vergroten. 


