Kurth et al.  Neurology 2005 : migraine as an increased risk factor for stroke

Kurth et al report the results of a large prospective study of 39,754 female US Health Professionals aged over 45 years who participated in the Women’s Health study. Follow-up was 9 years. Migraine was self-reported at baseline or after 6 months and verified by a standard questionnaire based on HIS diagnostic criteria. The diagnosis of stroke was confirmed on the medical record by an Endpoints’ committee. 

The results show an increased risk for ischemic stroke in subjects suffering from migraine with aura (hazard ratio 1.72), and particularly in those under the age of 55 years (hr 2.44). There was no increased risk of ischemic stroke in migraine without aura or in non-migrainous headache. Risk of hemorrhagic stroke was not increased in migraine with aura. These results were similar when other stroke risk factors were controlled for.


This study confirms the results of a number of case-control, cross-sectional cohort and some prospective studies which found an increased risk for ischemic stroke in migraineurs, especially in the younger age group of them. It also shows that the absolute stroke risk in migraineurs is small. There were 22 strokes in 2059 women having migraine with aura in this study. The absolute risk was calculated at 12.4 ischemic strokes per 10.000 migraine with aura subjects per year, compared to 8.6 per 10.000 non-migraine subjects per year.


The mechanisms by which migraine with aura may lead to stroke are unknown. The relation between the increased load of encephalic MRI lesions and the higher stroke risk in migraine with aura (Kruit et al. 2005) is not clear and needs a prospective follow-up of patients having such lesions. It must be pointed out, however, that in the latter study small infarcts were more numerous only in the cerebellum while in Kurth et al’s study the vast majority of ischemic strokes occurred in the territory of the middle cerebral artery. Migrainous stroke, i.e. an ischemic stroke occurring during an otherwise typical migraine attack, is a very rare event. The pathophysiology  of the attack of migraine with aura includes cortical spreading depression and a reduction in regional cerebral blood that may reach 40%. This could accentuate other risk factors for stroke, but again the spreading oligemia of migraine with aura is essentially occipito-parietal. As a matter of fact, migraine is associated with higher prevalence of certain risk factors for stroke such as hypertension and elevated cholesterol  (Scher et al. 2005). The problem here is that the increased risk for ischemic stroke in migraine with aura persists even after controlling for other major stroke risk factors. 
The prevalence of a patent foramen ovale is also clearly increased in migraine with aura ; in Schwerzmann et al’s (2005) recent cross-sectional case-control study, it was 47% in migaineurs with aura compared to 16% in controls, with moderate to large-size shunts in 38% of migraineurs and 8% of controls. Whether PFO is causally related to migraine with aura or just co-morbid with it for genetic reasons and whether stroke incidence is higher in migraineurs with PFO remains to determined in prospective studies.
Between attacks, the mitochondrial energy reserve in migraine patients is decreased by 20% which could play a role in pathogenesis (Schoenen 1996). Although admittedly much more severe, the abnormal mitochondrial energy metabolism occurring in mitochondrial cytopathies like MELAS, can lead to brain infarcts and stroke.  

What are the practical consequences of the migraine-stroke risk association ? The first is to avoid panic among our patients. As mentioned, the association is only for 20% of migraine patients, i.e. those having auras, and even in this subgroups the absolute risk is considerably lower than that of other known risk factors for stroke. Nonetheless, especially in young patients (<55 yrs) having  migraine with aura , additional stroke risk factors should be properly treated or prevented. This includes hypertension, hypercholesterolemia and in particular smoking and estrogen therapy. Moreover, whatever facet of the pathophysiology of migraine with aura, ictal or interictal, favours the occurrence of stroke, it is of uttermost importance to establish which acute or preventative anti-migraine therapies are able to  decrease the stroke risk. This needs controlled prospective studies which will have to be of long duration and to include large numbers of patients because of the low incidence of events. Intuitively, drugs susceptible to reduce cerebral vasospam, to inhibit thrombosis or to increase the mitochondrial metabolism should be preferred over drugs which have opposite effects. 
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