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Migraine is one of the most disabling headache disorders
and the seventh most disabling disease worldwide [1].
Several epidemiological studies have investigated the asso-
ciation between migraine and vascular disease [2]. Two
meta-analyses found a clear increase in the risk of ischemic
stroke in subjects with migraine, mostly migraine with aura
(MA), as compared with non-migraineurs [3,4]. Another
meta-analysis found an increased risk of hemorrhagic
stroke (HS) in subjects with migraine [5], although poten-
tial sources of heterogeneity can be found among the
studies included in that analysis. Most studies did not dis-
tinguish between intracerebral hemorrhage (ICH) and
subarachnoid hemorrhage (SAH) when assessing the out-
comes and some of them did not report the outcomes sep-
arately for MA and migraine without aura (MO). In
addition, in the available studies little consideration was
given to migraine activity and duration.
The case–control study published in The Journal of

Headache and Pain by Gaist and colleagues [6] adds im-
portant data gathered from general practice to the link
between migraine and vascular diseases. In that study,
data from 1,797 subjects with ICH and 1,340 subjects
with SAH from a large epidemiological dataset, The
Health Improvement Network (THIN), were reviewed
and frequency-matched with control subjects for sex,
age (±1 year), and calendar year of diagnosis. After
adjustment for sex, age, calendar year, smoking, alcohol,
body mass index, hypertension, previous cerebrovascular
disease, oral contraceptive use, and health services
utilization, the authors did not find an increased risk of
overall HS or of ICH or SAH in subjects with migraine
compared with non-migraineurs. Analysis according to
migraine type showed that neither MA nor MO were as-
sociated with an increased risk of HS, ICH or SAH [6].
Only subjects with a long history (≥20 years) of migraine
had an increased risk of ICH compared to control sub-
jects, and even they did not show an increased risk of
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SAH [6]. The results of this study conflicted somewhat
with previous studies [5,7-10] which indicated that the
overall increase in the risk of HS associated with mi-
graine was mostly driven by ICH rather than SAH and
by MA rather than MO.
To understand the discrepancies we should consider

the strengths and limitations of that study. The enrol-
ment of a large number of patients with HS in a general
practice setting confers an advantage to this new study.
In addition, the authors performed separate analyses for
ICH and SAH, well known clinical entities with different
pathogenesis. Most importantly, this is, to our know-
ledge, the first case–control study that includes migraine
duration in the statistical analyses suggesting a correl-
ation between time from migraine diagnosis and risk of
vascular events. This is in line with the Women’s Health
Study which found evidence of the increased risk of HS
in migraineurs only after the 13.6 years of follow-up
[10]. Likewise, when considering the risk of cardiac is-
chemic disease in migraineurs, the association between
migraine and coronary heart disease was evident only
after not less than ten years of follow-up [11-13]. This
finding contrasts with the risk of ischemic stroke, which
is increased even in studies with shorter follow-up [14].
These same data suggest that the vascular risk associated
with migraine increases over time, with variable effects
on different vascular diseases. However, the study by
Gaist et al. has some limitations that suggest caution in
considering their findings as conclusive. Migraine diag-
nosis was ascertained retrospectively and was not con-
firmed by headache experts, thus potentially introducing
a bias. Criteria for migraine diagnosis were not standard-
ized and not comparable to those of the International
Classification of Headache Disorders [15]. Pitfalls in
diagnosis might have been even greater when addressing
migraine subtypes since some auras may have been
missed or misdiagnosed. Besides, authors did not de-
scribe how they managed cases with incomplete records
or with headaches attributable to probable migraine.
Moreover, migraine duration was measured as the time
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from recorded diagnosis to the follow-up event date; for
the same reason authors were not able to assess mi-
graine activity at the time of the vascular event. Pre-
vious findings suggest that the correlation between
MA and HS was significant only in subjects with
active migraine, but not in subjects with past history
of migraine [10].
The association between migraine and HS is still un-

answered, because of several issues. ICH and SAH are
rarer than ischemic stroke in high-income countries [16],
and very large populations are needed to assess the associ-
ation between HS and migraine. Electronic datasets, offer-
ing the opportunity to compute huge networks of data,
could help in overcoming that problem. However, data on
diagnoses are often collected for purposes other than re-
search or medical surveillance [17] and this potentially
hinders their accuracy. Therefore, the design of new epi-
demiological studies should include external validation of
exposures and outcomes. Indeed, there is a need for fur-
ther large, prospective, population-based cohort studies
assessing the relationships between migraine subtypes
(MA, MO), migraine status (active, inactive) and migraine
duration and the risk of ICH and SAH. Well-designed
studies should also help explaining the role of potential
confounders of the association between migraine and HS,
such as the chronic assumption of non-steroidal anti-
inflammatory drugs (NSAIDs) which have an anti-platelet
and hypertensive action and have been associated, by
some studies, with stroke [18]; among the available stud-
ies, only the one performed within the Women’s Health
Study [10] ran an analysis with adjustment for time vary-
ing frequency of NSAIDs intake and randomized aspirin
assignment; however, that study found no change in the
associations after that adjustment. Finally, it should be
noted that migraine and HS have some vascular comor-
bidities [19-21], particularly hypertension, which is one of
the most important risk factors for HS [22]; however, the
great majority of the studies investigating the association
between migraine and HS adjusted their statistical models
for hypertension. Future studies should be planned to ver-
ify the presence of any vascular vulnerability in migraine
in order to explain the increased vascular risk of migrai-
neurs and to develop new therapies acting on both mi-
graine and the associated vascular risk.
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