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Abstract

Background: Migraine is a common disabling disorder. A sig-
nificant association between migraine and cardiovascular disease
(CVD) has been reported in European and North American popula-
tion. Little is known about CVD risk factors in Asian migraineurs.
We aimed to clarify CVD risk profile of midlife migraineurs in Ja-
pan.

Methods: A total of 596 subjects (409 women and 187 men) were
diagnosed as migraine with aura (MA) and without aura (MO), ac-
cording to the ICHD-II criteria. CVD risk factors were analyzed on
body mass index, west circumference/height, smoking index, blood
pressure (BP), serum lipid levels, fasting blood sugar, hemoglobin
A, C-reactive protein, and a family history of CVD or stroke.
Those factors were compared between migraineurs and 599 healthy
controls matched by age and sex.

Results: Mean age (SD) of migraineurs was 44.6 (9.4) years, 44.3
(9.4) in women and 45.2 (9.3) in men. Mean duration of migraine
(SD) was 16.7 (11.4) years, 18.7 (12.2) in women and 13.3 (9.1) in
men. Frequency and score of migraine attacks were higher signifi-
cantly in women compared to men (P < 0.01). As compared to con-
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trols, systolic and diastolic BP was significantly increased in female
and male migraineurs (P < 0.01). High-density lipoprotein choles-
terol was decreased (P < 0.01), and total cholesterol (TC) and low-
density lipoprotein cholesterol (LDL-C) were increased in sera of
female and male migraineurs (P < 0.01). Serum triglyceride levels
were higher in male migraineurs (P <0.01). Migraineurs had higher
frequency of relatives with CVD or stroke (P < 0.01). With respect
to migraine subtypes, MA and MO sufferers significantly elevated
BP (P <0.05) and serum levels of TC and LDL-C (P < 0.01).

Conclusions: The present study indicated unfavorable CVD risk
factors of BP, serum lipid levels and a family history of CVD or
stroke in middle-aged migraineurs. The similarity of CVD risk pro-
file was first confirmed between Japanese and Western migraineurs.

Keywords: Migraine; Cardiovascular disease risk profile; Blood
pressure; Lipid; Family history of cardiovascular disease or stroke

Introduction

Migraine is a primary, chronic-intermittent headache dis-
order that affects a large proportion of the population, pre-
dominantly middle-aged women [1, 2]. Migraine is associ-
ated with stroke and cardiovascular disease (CVD) [3-19].
Potential mechanisms of increased risk for ischemic stroke
and CVD have been postulated in migraineurs [5, 9, 14-16].
Distinct backgrounds of CVD risk profile were highlighted
in European and North American migraineurs [10, 13, 17-
20]. However, little is known about CVD risk factors in large
number of Asian migraineurs. Here, we aimed to evaluate
CVD risk profile of midlife migraineurs in Japan.

Materials and Methods

Clinical assessment of migraine

Migraine was diagnosed according to the criteria of the In-
ternational Classification of Headache Disorders; 2nd Edi-

tion [21]. Migraine was classified into migraine with aura
(MA) and migraine without aura (MO). Severity of migraine

www.neurores.org



lkeda et al

J Neurol Res = 2012;2(1):10-15

Table 1. Clinical Background of Migraineurs

Total (n =596)

(n = 596) Women (n =409) Men (n =187)
Mean age (SD) years 44.6 (9.4) 44.3 (9.4) 45.2(9.3)
Mean duration of migraine (SD) years 16.7 (11.4) 18.7 (12.2) 13.3(9.1)
Migraine subtypes
MA sufferers 90 (15.1 %) 68 (16.6 %) 22 (11.8 %)
MO sufferers 506 (84.9 %) 341 (83.4 %) 165 (88.2 %)
Frequency of migraine attacks
> 1 attack/month 354 (59.4 %) 271 (66.3 %)* 86 (45.9 %)
< 1 attack/month 242 (50.6 %) 138 (33.7 %) 101 (54.1 %)
Mean scores (SD) of HIT-6 61.4(8.7) 63.1 (8.9)* 57.7 (8.5)

Family history of migraine

329 (55.2 %)

235 (57.5 %) 94 (50.3 %)

MA: migraine with aura; MO: migraine without aura; HIT-6: headache impact test-6. *P < 0.01 between women and men.

was scaled using functional disability score of Headache Im-
pact Test-6 (HIT-6) [22]. Migraineurs who had more than
one attack in the previous year were selected. Migraine suf-
ferers who never had migraine attacks in the previous year
were excluded from the present study. Frequencies of mi-
graine attacks were denoted as < 1 attack per month or > 1
attack per month.

Study participants

A total of 596 subjects (409 women and 187 men) were diag-
nosed consecutively as migraine between 2006 and 2009 in
two Japanese medical centers: Toho University Omori Medi-
cal Center and PL Tokyo Health Care Center. For compari-
son of CVD risk factors, 599 age- and sex- control subjects
without prior history of migraine were prepared. To evalu-
ate spontaneous CVD risk profile, migraineurs and controls
who used hormonal contraceptive, antihypertensive, diabetic
and dyslipidemic drugs were excluded from this study. The
present study was approved by Ethics Committee of Toho
University Omori Medical Center and PL Tokyo Health Care
Center. The informed consent for this study was obtained
from all participants.

CVD risk factors

CVD risk factors were analyzed on the following 9 items:
body mass index (BMI), west circumference/height, smok-
ing index (cigarettes/day X years), blood pressure (BP), se-
rum levels of lipids, fasting blood sugar (FBS), serum levels
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of hemoglobin A . (HbA, ), serum levels of high sensitiv-
ity C-reactive protein (CRP), and a family history of CVD
or stroke. Serological measurement of lipids contained total
cholesterol (TC), high-density lipoprotein cholesterol (HDL-
C), low-density lipoprotein cholesterol (LDL-C) and triglyc-
eride (TG). Fasting blood samples were obtained from the
antecubital vein in controls and migraineurs during a head-
ache-free period.

Statistical analysis

Statistical analyses of migraine frequency and a family his-
tory of CVD or stroke used y>-test. Other CVD risk factors
and HIT-6 scores were analyzed by unpaired Student’s t-test
and one-way analysis of variance. All statistical significanc-
es were set at P < 0.05.

Results
Clinical background of migraineurs

Mean age (SD) of migraineurs was 44.6 (9.4) years, 44.3
(9.4) years in women and 45.2 (9.3) years in men. Mean du-
ration of migraine (SD) was 16.7 (11.4) years, 18.7 (12.2)
years in women and 13.3 (9.1) years in men. Frequency of
>1 attack/month was increased in women more than men (P
< 0.01). Female migraineurs had significant higher HIT-6
scores as compared to male migraineurs (P < 0.01). Those
results suggested that frequency and severity of migraine at-
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Table 2. CVD Risk Factors of Migraineurs and Controls

Migraineurs (n = 596)

Controls (n =599)

Women (n =409) Men (n =187) Women (n =402) Men (n =197)
Mean age (SD) years 443 (9.4) 45.3(9.4) 442 (9.3) 45.7 (8.1)
BMI kg/m? 21.5(3.2) 24.0 (3.7) 21.2(2.6) 23.7(3.1)
West/height 48.9 (5.5) 49.2 (5.5)) 49.2 (5.5) 48.9 (4.7)
Smoking index 56.2 (118.7) 287.2 (334.0) 59.3 (140.6) 282.2 (277.0)
SBP mmHg 109.4 (14.5)* 119.7 (13.9)* 106.8 (13.6) 116.2 (13.3)
DBP mm Hg 68.6 (9.5)* 73.7 (9.5) 66.0 (8.8) 70.7 (9.5)
FBS mg/dL 93.5(8.8) 99.9 (15.4) 92.6 (11.7) 99.6 (12.5)
HbA % 5.3(0.9) 5.3(0,9) 5.3 (1.0) 5.4 (1.0)
TC mg/dL 210.3 (34.2)* 209.3 (32.4)° 201.5(35.2) 202.0 (33.0)
HDL-C mg/dL 67.4 (14.2)** 53.5 (13.3)f 71.8(14.8) 56.5 (13.6)
LDL-C mg/dL 118.9 (30.1)* 129.8 (29.0)° 109.6 (30.6) 121.5 (30.5)
TG mg/dL 71.7 (40.7) 134.5 (91.6)° 67.3 (33.4) 112.0 (77.8)
CRP mg/dL 0.09 (0.24) 0.13 (0.21) 0.09 (0.32) 0.23 (0.53)
FH of CVD or stroke 89 (21.8 %)** 38(20.3 %) * 51 (12.7 %) 21 (10.7 %)

*P < 0.01 and **P < 0.001 between female migraineurs and female controls. 1P < 0.01 between male migraineurs and male
controls. CVD: cardiovascular disease; BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure;

FBS: fasting blood sugar; HbA, : hemoglobin A

1C’

TC: total cholesterol; HDL-C: high-density lipoprotein cholesterol; LDL-C:

low-density lipoprotein cholesterol; TG: triglyceride; CRP: C-reactive protein; FH: family history.

tacks were impaired in women more than men (Table 1).
CVD risk profile of migraineurs and controls

CVD risk factors of women and men were listed in Table
2. As compared to controls, systolic and diastolic BP was
significantly increased in male and female migraineurs (P <
0.01). Serum levels of lipids differed statistically between
migraineurs and controls. TC and LDL-C were increased
in sera of female (P < 0.01) and male migraineurs (P <
0.01). Serum levels of HDL-C were decreased in female
migraineurs (P < 0.001) and male migraineurs (P < 0.01).
Serum levels of TG were increased in male migraineurs (P <
0.01). As compared to controls, frequency of relatives with
CVD or stroke was increased approximate 2-fold in female
(P <0.001) and male migraineurs (P < 0.01). There were no
significant differences of BMI, west circumference/height,
smoking index, FBS, HbA  and CRP between migraineurs
and controls. Migraine subtypes and CVD risk profiles were
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expressed in Table 3. A significant elevation of systolic and
diastolic BP existed in MA and MO sufferers, in comparison
with controls (P < 0.05). Serum levels of TC and LDL-C dif-
fered significantly among MA, MO and control subjects (P <
0.01). A family history of CVD or stroke was more frequent
in MA and MO sufferers than controls (P <0.01). There were
no significant differences of CVD risk factors between MA
and MO sufferers.

Discussion

We first reported the CVD risk profile in large number of
Japanese midlife migraineurs. Our migraineurs had higher
BP, higher serum levels of TC and LDL-C, lower serum lev-
els of HDL-C and higher rates of CVD or stroke relatives in
women and men. These unfavorable changes were found in
both MA and MO sufferers.

Many previous studies supported the significant rela-
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Table 3. CVD Risk Factors of MA, MO and Control Subjects

MA (n =90) MO (n =506) Controls (n =599)
Mean age (SD) years 44.3 (9.7) 44.8 (9.2) 44.7 (9.0)
Women/men 68/22 341/165 402/197
BMI kg/m? 22.5(3.5) 23.0 (4.1) 22.4(3.1)
West/height 48.9 (5.6) 49.7 (5.6) 48.6 (4.7)
Smoking index 56.2 (118.7) 57.0 (121.6) 59.3 (140.6)
SBP mmHg 115.4 (15.5)* 114.7 (14.9) 111.2 (14.2)
DBP mmHg 70.2 (9.1)* 70.3 (9.7)* 68.2 (9.5)
FBS mg/dL 98.5 (10.8) 98.9 (15.3) 96.0 (12.6)
HbA, % 5.4 (1.0) 5.3(0.9) 5.3(1.0)
TC mg/dL 210.5 (35.1)** 209.3 (38.4)" 201.5(34.2)
HDL-C mg/dL 62.9 (14.2) 63.2 (15.6) 64.4 (16.2)
LDL-C mg/dL 125.9 (34.1)** 123.8 (30.1)" 1154 (31.1)
TG mg/dL 91.7 (70.7) 88.5 (81.6) 88.8 (63.2)
CRP mg/dL 0.11 (0.30) 0.10 (0.41) 0.11 (0.33)
FH of CVD or stroke 25 (27.8%)** 102 (20.2%)* 72 (12. 0%)

*P < 0.05 and **P < 0.01 between female migraineurs and female controls. P < 0.05 and 1P < 0.01 between male mi-
graineurs and male controls. CVD: cardiovascular disease; BMI: body mass index; SBP: systolic blood pressure; DBP:

diastolic blood pressure;

FBS: fasting blood sugar; HbA, : hemoglobin A, ; TC: total cholesterol; HDL-C: high-density lipoprotein cholesterol; LDL-C:

1C?

low-density lipoprotein cholesterol; TG: triglyceride; CRP: C-reactive protein; FH: family history.

tionship between migraine and vascular events, including
CVD and ischemic stroke [3-19]. Several cohort studies
revealed that MA was associated with CVD or ischemic
stroke [10-12]. A recent Icelandic cohort study of midlife
migraineurs also has shown that female MA is correlated
with latelife cerebellar infarct-like lesions on magnetic reso-
nance imaging [13]. Causative mechanism of those vascular
disorders might contribute to prothrombotic actions, CVD
risk factors, vascular reactivity, specific gene variants, con-
genital heart diseases, migraine attack frequency, migraine-
specific treatment and pathophysiological involvements of
the migraine [5, 9, 14-16]. Major prospective studies evalu-
ated CVD risk factors in large number of migraineurs and
non-migraineurs [10, 13, 17, 23]. The Genetic Epidemiology
of Migraine study of Netherlands pointed out that MA suf-
ferer increased the frequency of hypercholesterolemia, hy-
pertension, and prior history of early onset CVD and stroke.
Those risk factors did not differ statistically between MO
sufferers and controls [17]. In the Women’s Health Study
of North America, women with MA and MO significantly

increased BP and serum levels of TC and LDL-C, and de-
creased serum levels of HDL-C compared to controls [10].
Those hallmarks of BP and serum lipid levels were in the
similar results to female migraineurs in the present study. In
contrast, the Physicians’ Health Study of North America sug-
gested no significant linkages of CVD risk factors between
male migraineurs and controls [23]. The AGES-Reykjavik
long-term study of Iceland exhibited no significant elevation
of BP and serum TC levels in midlife MA and MO sufferers.
In addition, latelife migraineurs had no statistical changes of
BP [13]. Other European studies mentioned the controversial
result of CVD risk factors [18-20]. An Italian population-
based study (age > 45 years) showed that serum levels of
TC and LDL-C were increased significantly in migraineurs
(n=151) more than nonmigraineurs (n = 1658) [18]. Hyper-
cholesterolemia defined as TC > 220 mg/dL was correlated
independently with migraine in elderly men [18]. In an Aus-
trian study, migraineurs and controls were divided into nor-
mal body weight and obesity. Serum levels of TC, LDL-C
and oxidized LDL-C were increased significantly in normal
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weight migraineurs (n = 43) and obese migraineurs (n = 17)
compared to normal weight controls (n = 61). There were no
statistical differences of BP, and serum CRP and cytokines
levels between migraineurs and controls with normal weight
[19]. Those previous reports of serum lipid and CRP levels
were mimicking to the present study. In contrast, previous
Belgian study addressed that BP and serum levels of TC
and LDL-C did not differ in young migraineurs (n = 50) and
controls (n = 50) without CVD risk factors. Only high sen-
sitivity CRP was increased in interictal sera of migraineurs
[20]. Thus, the present and previous studies advocated that
unfavorable serum lipid profile was the most common CVD
risk profile of migraineurs among many ethnics, including
Europe, North American and Japan. In addition to interracial
differences, variable backgrounds of migraineurs may reflect
BP values, serum levels of lipid and CRP.

In conclusion, the present study indicated elevation of
BP, unfavorable changes of serum lipid levels and high fre-
quency of CVD or stroke relatives in middle-aged women
and men with MA or MO. The similar CVD risk profile was
first confirmed among Japanese, European and North Ameri-
can population. Further cohort studies are needed to eluci-
date prevalence of CVD or stroke in Japanese migraineurs.
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