
Abstract The occurrences of factor V Leiden mutation
(Arg506Gln) and antiphospholipid antibodies (APA) in
migraine patients have been reported, but the findings are
controversial. We investigated the presence of factor V
Leiden and the serum level of anticardiolipin antibodies
(aCL) in a consecutive series of 70 migraine patients (47
women; mean age, 34.1 years). Of these, 40 patients had
migraine with aura. A matched sample of 70 healthy people
was considered as the control group. Heterozygous genotype
for factor V Leiden mutation was detected in 4 (5.7%)
migraine patients (of which 2 had migraine with aura) and in
2 (2.8%) subjects of the control group. Although proportion-
ally more migraine patients harbored the factor V Leiden
mutation, this difference was not statistically significant,
perhaps due to the small number of patients involved. We
found normal serum levels of aCL in all migraine patients.
Further studies and a long-term follow-up are warranted to

determine the significance of this genetic abnormality in
migraine.
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Introduction

Epidemiological surveys have shown that migraine is a risk
factor for ischemic stroke in young people [1, 2], particular-
ly in young women [3, 4], but the physiopathological mech-
anism is unknown. An intriguing hypothesis suggests that a
prothrombotic condition characterizes migraine attacks pre-
disposing to cerebral ischemia, particularly migraine with
aura. Indeed, plasma hypercoagulability follows the
derangement of the coagulation process due to the presence
of factors affecting the coagulation cascade, such as factor V
Leiden mutation and anticardiolipin antibodies (aCL), a
quantifiable subgroup of antiphospholipid antibodies (APA)
which is an independent risk factor for stroke [5]. Previous
studies investigated the relationship between APA and
migraine, but the results were controversial [6–9]. 

An alteration of system C and a high frequency of resis-
tance to activated protein C have been recently detected in
patients suffering from migraine with aura [10–13].
Resistance to activated protein C has emerged as an important
hereditary cause of venous thromboembolism and is suspect-
ed to predispose young people to ischemic stroke and
myocardial infarction [14–17]. A genetic alteration consisting
in a single adenine-for-guanine point mutation in the gene
coding for coagulation factor V results in the replacement of
arginine by glutamine at position 506 in protein structure
(Arg506Gln). This mutation, known as factor V Leiden,
makes the activated form of factor V relatively resistant to
degradation by activated protein C. To further clarify the pos-
sible role between derangements of the coagulation cascade
and migraine, we investigated the presence of factor V Leiden
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mutation and the serum level of anticardiolipin antibodies
(aCL) in a series of  migraine patients and controls.

Patients and methods

Migraine patients attending the Headache Centre of our department
were consecutively enrolled after giving informed consent.
Migraine was diagnosed according to criteria of the International
Headache Society. Subjects with ascertained autoimmune disease,
vasculitis, abnormalities of the coagulation process or antiphospho-
lipid syndrome were excluded. These exclusion criteria were also
used for the control group.

Clinical and neurological evaluations were performed as was a
complete migraine history including site, intensity and frequency of
migraine attacks. In order to analyze the coagulation process, pro-
thrombin time (PT), partial-thromboplastin time (PTT), and serum
levels of antithrombin III, fibrinogen, and aCL were measured. All
patients had a cerebral magnetic resonance imaging (MRI) evalua-
tion on a 0.5 tesla Toshiba instrument. An age- and sex- matched
sample of healthy controls without migraine was recruited from
people working in our hospital. 

The presence of factor V Leiden mutation (Arg506Gln) was
ascertained by DNA polymerase chain reaction (PCR). Blood sam-
ples taken by antecubital venepuncture were diluted 1:10 in 0.1 M
sodium citrate and the samples were stored at -80°C until DNA
extraction. Leukocyte DNA was obtained from frozen blood stan-
dard techniques [18]. A 220-base-pair DNA fragment of the factor
V Leiden gene that includes nucleotide 1691 was amplified by
PCR. After endonuclease digestion with Mnl I, the fragments were
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analyzed by electrophoresis through 4% agarose gels in Tris-acetate
EDTA buffer containing 0.5 mg/ml ethidium bromide and were
visualized using ultraviolet light [19, 20]. 

Anticardiolipin antibodies (aCL) were titrated according to the
method described elsewhere [21] and assayed for IgG idiotype by
enzyme-linked immunosorbent assay (ELISA). Values are reported
as number of IgG phospholipid (GPL) units; one GPL unit is
defined as the cardiolipin binding of 1 µ/ml of an affinity-purified
aCL IgG preparation from standard serum.

Statistical analysis was performed using chi-square and Fisher’s
exact tests. 

Results

Seventy migraine patients and 70 age- and sex-matched con-
trols were enrolled in the study (Table 1). Of the 70 migraine
patients, 40 had migraine with aura. 

Heterozygous genotype for factor V Leiden mutation
was detected in 4 (5.7%) migraine patients (2 with and 2
without aura) and in 2 (2.8%) controls (Table 2). The differ-
ence between migraine patients and controls was not signif-
icant. There were no differences in term of site, frequency
and intensity of migraine attacks between migraine patients
with and without the factor V Leiden mutation (data not
shown). None of the migraine patients showed a high serum
titre of aCL (Table 3). Furthermore PT, PTT and serum lev-
els of antithrombin III and fibrinogen were normal in all
patients (data not shown). Cerebral MRI scans disclosed no
abnormalities in migraine patients (not shown).
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Table 1 Clinical characteristics of migraine patients and control group

n Age, yearsa Males, n (%)

Migraine patients 70 34.1 (9.8) 23 (33)
Migraine with aura 40 36.6 (10.1) 12 (30)
Migraine without aura 30 31.5 (12.3) 11 (37)

Controls 70 33.5 (8.6) 24 (34) 

a Values are means (SD)

Table 2 Factor V Leiden mutation in migraine and control groups.
The difference between migraine patients and controls is not sig-
nificant (p=0.40; odds ratio=2.00; 95% CI, 0.28–22.68)

Heterozygous subjects,
n (%)

Migraine patients 4 (5.7)
Migraine with aura 5 (5.0)
Migraine without aura 2 (6.6)

Controls 2 (2.8)

Table 3 Serum levels of anticardiolipin antibodies (aCL) in
migraine and control groups. Values are means (SD)

aCL (GPL units)a

Migraine patients 2.28 (1.9)
Migraine with aura 2.47 (2.0)
Migraine without aura 2.19 (1.9)

Controls 2.15 (1.7)

a 1 GPL unit = 1



Discussion

A high frequency of factor V Leiden mutation (Arg506Gln)
has been recently detected in young patients suffering from
ischemic stroke [10]. Most of these patients also had a histo-
ry of migraine attacks; consequently, a relationship between
migraine and this genetic alteration was suggested. A recent
study found increased frequency of activated protein C resis-
tance due to factor V Leiden mutation and protein S defi-
ciency in patients suffering from migraine with aura and in
young adults with ischemic stroke, suggesting that this
genetic abnormality may be a shared risk factor in both dis-
orders [11]. Indeed, migraine is a risk factor for ischemic
stroke in the young [1–4], but the physiopathological path-
ways which precipitate ischemia are unclear. Platelet hyper-
aggregability and potential derangement of the coagulation
process may characterize the early phase of migraine attacks
producing a prothrombotic condition, which may favor cere-
bral ischemia. In this way, factors interfering with the coag-
ulation cascade such as APA, in particular aCL, and factor V
Leiden mutation could have an important role. Several
hypotheses have been proposed about the mechanism of
APA producing a prothrombotic condition including interfer-
ence with antithrombin III activity, inhibition of free
kallikrein, interference with endothelial cell function and
inhibition of prostacyclin from blood vessels [22–24]. 

We did not discover any alteration of serum aCL levels,
as in previous research that did not find a relationship
between migraine and APA, including lupus anticoagulant
and aCL [7–9]. On the other hand, we detected a higher
occurrence of factor V Leiden mutation in migraine patients
than in the control group, although this difference was not
significant. Recent research reported a high frequency of fac-
tor V Leiden mutation in patients suffering from migraine
with aura [11, 12]. However, we found the factor V Leiden
mutation in migraine patients, independent of the type of
migraine attack. The difference between these findings could
be due to the small number of patients involved. A previous
study by Leone et al. [25] of a small migraine sample gave
results similar to ours. On the other hand this picture could be
coincidental and simply reflect the similar incidence of factor
V Leiden mutation in migraineurs and in the general popula-
tion. The carrier frequency of factor V Leiden mutation in a
healthy control population ranges from 3% to 7% in Europe
and the USA and may be as high as 15% in some selected
groups [26–29]. In our control group, the occurrence of fac-
tor V Leiden mutation was 2.8%, a finding similar to that of
previous studies [10, 26–29], but less than in that in migraine
patient (5.7%), even if the difference was not significant.
However this finding, as well as the lack of any difference for
high serum levels of aCL between migraineurs and controls
may be due to low power of our study.

In conclusion, our data overlap with the results of previ-
ous studies which did not find increased serum levels of aCL
in migraine patients. On the other hand, a high occurrence of

factor V Leiden mutation was detected in patients suffering
from migraine. Studies with larger numbers of patients and a
long-term follow-up are warranted to determine if this genet-
ic abnormality has a specific role in migraine patients.

Sommario È stato riportato in letteratura che i pazienti
affetti da emicrania possono presentare la mutazione
genetica (Arg506Gln) del fattore V della coagulazione, nota
come fattore V Leiden, nonché alterazione dei livelli sierici
degli anticorpi antifosfolipidi, anche se questo dato è
controverso. Noi abbiamo studiato una serie consecutiva di
pazienti emicranici per valutare sia la presenza di fattore V
Leiden che di anticorpi anticardiolipina (aCL). Settanta
pazienti emicranici (47 donne; età media, 34.1 anni, SD 9.8)
e un gruppo di controllo sovrapponibile per sesso ed età sono
stati inseriti nello studio. Dei pazienti emicranici, 40
presentavano emicrania con aura e 30 emicrania senza aura.
La mutazione (Arg506Gln) nella forma genotipica
eterozigotica fu riscontrata in 4 (5.8%) pazienti emicranici
(rispettivamente in 2 pazienti affetti da emicrania con aura e
2 pazienti con emicrania senza aura) e in 2 (2.8%) soggetti
del gruppo di controllo. Nessun paziente emicranico presentò
alterazione dei livelli sierici di anticorpi anticardiolipina. Nel
nostro studio non abbiamo trovato incrementi dei livelli di
aCL sia nei pazienti emicranici che nel gruppo di controllo.
Al contrario una maggiore frequenza di mutazione del fattore
V Leiden può essere riscontrata nei pazienti emicranici, ma
ulteriori studi con un campione più vasto e controlli nel
tempo sono necessari per chiarire il ruolo e il significato di
questo dato.
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