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Hyperlipidemia in migraine: Is it more

frequent in migraineurs?
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Abstract

Background: Some coincidental disorders with migraine
have been introduced that may have role in its
pathogenesis or aggravation. In this study we determined
the relative frequency of hyperlipidemia as a coincidental
disorder in patients affected by migraine.

Methods: A total of 102 migraine-affected patients
according to International Headache Society (HIS) criteria
and 103 control subjects adjusted for age participated in
this case-control study. Their serum level of triglyceride,
total cholesterol, low density lipoprotein cholesterol (LDL-C)
and high density lipoprotein cholesterol (HDL-C) were
measured.

Results: A total of 84 women and 18 men with mean age of
34,9 + 11.8 years and 79 women and 24 men with mean age
of 32.8 + 5.7 years constituted case and control groups,
respectively. The means of serum triglyceride, total
cholesterol, HDL-C and LDL-C levels in case and control
groups were 1770 = 1182 versus 108.7 + 37.2 mg/dl
(P = 0.0001), 186.2 = 44.1 versus 1529 + 3.7 mg/dl
(P =0.0001),49.9 + 12.5 versus 46.1 + 10.7 mg/dl (P = 0.023)
and 104.8 + 33.7 versus 84.1 = 34.0 mg/dl (P = 0.0001),
respectively. The prevalence of hypertriglyceridemia and
hypercholesterolemia in case and control groups were
41.2% versus 18.4 % (P = 0.0001), and 36.3% versus 9.7%
(P = 0.0001). According to multivariate analysis, odds ratios
were 3.11 (95% ClI: 1.4 -6.6) and 17.4 (95% Cl: 2.12-138.3),
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respectively. Odds ratio for low HDL-C was 0.2 (95% Cl:
0.08-0.49).

Conclusion: Hypertriglyceridemia and
hypercholesterolemia  were  more frequent in
migraineurs. Conversely, low HDL-C was less frequent
among the patients compared with non-migraineurs.

Introduction

Headache is one of the most common chief complaints
referred patients. More than 90% of men and 95% of
women experience headache during their * lifend
migraine is one of the most common headaéhés.
different studies, some complex mechanisms have bee
introduced for migraine and pointed to some coiectdl
disorders with migraine such as genetic factormilia
history, and environmental factors including psyobeaal
stresses, some specific foods, drugs and huh@er.the
other hand, sometimes in practice, we approactotoes
patients with migraine that are intractable to afl
medications. However, the control of coincidentdtbrs
reduces its therapeutic resistance in these patient
Recognition of coincidental factors with migraineayn
helps to control it better, although no cause-éffec
association is found between them. Moreover, it imalp
to recognize the pathophysiology of migraine mone a
more. One of these factors that its roles andicelship
with migraine is yet in doubt is hyperlipidemiacinding
hypertriglyceridemia, hypercholesterolemia and ainad
levels of high and low density lipoproteins).

In one study, Tietjien et al. investigated some
coincident disorders including hyperlipidemia, ditds
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mellitus, hypertension and hypothyroidism among raiie

From each subject, 3 cc of whole blood was takeh an

affected patient$In some studies, high levels of serum lipids centrifuged, and then the serum TG, Chol, HDL-C and

and free fatty acids have been recognized as theecaf

migraine headach®; but is some other studies, such

association was found in specific ranges of ageear In one
study by Glueck et dl.it was concluded that primary or
familial lipoprotein abnormalities particularly tb@ involving
high levels of low density lipoprotein choleste(@DL-C)
and or low levels of high density of lipoproteinobsterol
(HDL-C) may be etiologically related to pediatridgmaine,
in other study similar results were attaiffédyut such study
has not been conducted in adults. On the other, itmeas
seen that the cerebrovascular accidents are mevalpnt in

migraineurs:® This increased risk may be due to either

migraine nature and the change formation by migraind
their common vascular pathophysiology, or accompani
of stroke risk factors including hyperlipidemia. Mover, the
cardiovascular accidents are more prevalent in aimigurs
that can be explained by the same reasons.

Some limited genetic studies with contradictoryutess
have been done in this regard. Mochi et al. ingastid the

LDL-C levels were measured by using spectrophotomet
technique. The normal ranges of these parametsesitan
TIETZ referenc were: TG < 150 mg/d|, total Chol < 200
mg/dl, LDL-C < 130 mg/dl, and HDL-C > 40 mg/dl. The
tests of all patients were performed in Poursinagital

laboratory.
At the end of study, the serum levels of TG, t@hbl,
HDL-C and LDL-C and the prevalence of

hypertriglyceridemia, hypercholesterolemia, low HDOL
and high LDL-C were determined and compared between
case and control groups. The data were analyzedtbyt,
Fisher's exact test and logistic regression usiiRSS
software version 16.

Results

A total of 102 patients (84 women and 18 men) wiiban
age of 34.9 + 11.8 years in cases group and 108opgr

polymorphism of LDL-C receptor gene (that plays an(79 women and 24 men) with mean age of 32.8 + Bafsy

important role in cholesterol homeostasis) on closome
19p13.2 by analyzing two polymorphic markers, a Z3l4
transition in exon 10 and a tri-allelic (TA)n repé&aexon 18
and concluded that the allelic distributions of {RA
polymorphism was significantly different betweengnaiine
without aura and both controls and migraine withad In
another study by Curtain et al, the (TA)n polymasph in
exon 18 of the LDL-C
chromosome was investigated; conversely, the seshttwed
no significant difference between groups for allieégjuency
distributions of (TA)n polymorphism even after the
separation of migraine affected individuals intdgoups of
migraine with and without aura.Of course, the author of
second study pointed to some sampling error inshidy to
explain this difference.

In this preliminary study, we determined the setawels
of triglyceride (TG), total cholesterol (total ChoHDL-C
and LDL-C and the relative frequency of hyperlipida as a
coincidental disorder, in migraine affected paserdand
compared them with non-migraineurs.

Materials and Methods

In this caseOcontrol study, according to a pilodgtwith 40
cases and 40 control subjects, sample size wasirézl as
102 persons in each group. All migraine affectetiepts

according to International Headache Society (IH®eiGa,

who were referred to a neurology clinic of a Ungigr

Centre in Guilan, Iran, after complete examinatiand

excluding other reasons of headaches were enrdliédhe

cases and controls signed the informed consentseTlze
groups were matched according to age and sex amd
prevalence of hypertension, diabetes mellitus. pagents,
who were pregnant or had history of cardio-cereasoular
or peripheral vascular disorders, seizure, inflatomya
disorders and who had used oral contraceptive pills

months before, were excluded from the study.

Hyperlipidemia in migraine

in controls group participated in this study.

According to univariate analysis, the means of iseru
TG level were 177.0 £ 118.2 in case group versus
108.7 + 37.2 mg/dl in control group (P = 0.0001¢r8n
total Chol was 186.2 + 44.1 versus 152.9 + 3.7 ing/d
P 0.0001), HDL-C level was 49.9 + 12.5 versus

receptor gene of the same64.1 + 10.7 mg/dl (P = 0.023) and LDL-C level was

104.8 + 33.7 versus 84.1 + 34.0 mg/dl in case adrol
groups, respectively (P=0.0001).

The prevalence of hypertriglyceridemia was 41.2% in
case group versus 18.4% in control group (P = @pPO0O
with a corresponding odds ratio (OR) of 3.09 (95% C
1.6- 5.8). Hypercholesterolemia was 36.3% in casesus
9.7% in controls (P = 0.0001) and OR was 5.29 (%%
2.4-11.4). Low HDL-C was 10.8% versus 30.1%
(P = 0.0001) in case and control groups with OR.GB
(95% CI: 0.13- 0.6) and high LDL-C was 22.5% versus
10.7% (P = 0.022) and OR was 2.43 (95% ClI: 1.1-5.3)

Analysis of data was performed in men and women
separately. Except serum level of LDL-C that had
statistically significant difference in both poptites and
serum level of HDL-C that did not have any sigrfit
difference in each population, the differences tfieo
factors were significant only in women but not irem
(Tables 1-3).

To control of confounding effects, all of factorstiw
P-value lower than 0.1 were entered in logisticrasgjon
equation. Final model shows the chances of coincelef

thhese factors with migraine by multivariate anaty3iable 4).

Discussion

Our findings indicated that hypertriglyceridemia dan
hypercholesterolemia were coincident with migraifidnis
conclusion may be only a simple achievement or exen
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Table 1. The mean amount of lipids in males and females

Gender Groups N Mean  Std. Deviation  p-value 9% cl
L ower Upper
TG Case 84 176.5 107.9 0.000 43.8 94.4
Control 79 107.3 37.4
chol Case 84 188.8 43.4 0.000 21.8 47.7
| Control 79 154.0 40.1
Female DL case 84 49.2 9.6 0.098 05 5.8
Control 79 46.6 10.8
LDL Case 84 104.6 34.9 0.000 9.3 31.2
Control 79 84.4 35.7
TG Case 18 179.8 161.7 0.104 -2.2 135.2
Control 24 113.2 36.9
chol Case 18 1745 46.8 0.042 0.9 49.5
| Control 24 149.2 31.1
Male HDL Case 18 52.7 21.7 0.118 2.1 18.3
Control 24 44.6 10.5
LDL Case 18 105.5 28.3 0.016 4.4 40.1
Control 24 83.2 28.4

Table 2. The prevalence of hypertriglyceridemia, hypercheledemia, low HDL-C and high LDL-C among females

0,
Female P value OR Lowe?S/o CIUpper
Case N 36 0.000 3.8 1.8 7.9
. . . % 42.9%
Hypertriglyceridemia N 13
Control % 16.5%
Case N 33 0.000 5.0 2.2 11.4
% 39.3%
Hypercholesterolemia Control (';i 1194%
N 42
Total %  258%
Case N 9 0.003 0.3 0.1 0.7
% 10.7%
Low HDL-C Control (';i ngi%
N 32
Total %  19.6%
Case N 20 0.066 2.1 0.9 4.9
% 23.8%
High LDL-C Control (';i 121(;%
N 30
Total % 18.4%

cause-effete association. According to the resshimvn in
table 4, hypertriglyceridemic patients had 3.11dgoland
hypercholesterolemic patients 17.14 folds more ahafor
migraine coincidence.

In one study, it was seen that low fat regimen ceduhe
frequency, severity, and duration of headache aedigation

serotonin and platelet serotonin level occurred after this
events the cascades of prostaglandins (PG) andtieules
(LT) initiate and potent P& (such as PGIE and potent
leukotrienes are produced. These changes lead
vasodilatation and migraine headath&Regarding the effect
of hyperlipidemia on vasodilation, the study by Gelet al.

to

use’® Suggested mechanisms in migraine are the change afoncluded that acute hypertriglyceridemia is assedi with

cortical irritability, neural system inflammatioméh vascular
endothelial dysfunctioff. The effect of hyperlipidemia may be
inducing platelet aggregation and triggering neenig
inflammation™ After platelet aggregation, changes in serum

48 Ir J neurol 2011; 10(3-4)

peripheral vessels vasodilatation and increaseatiflow.*®

In our study, when the analysis was performed aéggr
in men and women, none of factors except serunl leve
LDL-C had significant relation with migraine in men
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Table 3. The prevalence of hypertriglyceridemia, hyperchigledemia, low HDL-C and high LDL-C among males

0,
male P value OR LowgrSA) Spper
Case N 6 0.55 1.5 0.4 5.8
. . . % 33.3%
hypertriglyceridemia N 6
Control % 25 0%
Case N 4 .146 6.6 0.7 64.9
. % 22.2% ) ,
hypercholesterolemia N 1 fisher's exact
Control % 4.9% test
Case N 2 147 0.2 0.04 1.4
0, 0,
low HDL-C ,{;) 11é1 “ fisher's exact
Control % 33.3% test
Case N 2 147 0.2 0.05 1.4
0, 0,
high LDL-C ,{f 11é1 % fisher's exact
Control % 33.3% test

Table 4. Odds ratio and predictive value of serum lipidsabmalities according to logistic regression model a

multivariate analysis
SE. OR 95.0% C.| P value
L ower Upper
HTG 0.387 3.11 14 6.6 0.003
HCHOL 1.065 17.1 2.1 138.3 0.008
LHDL 0.457 0.2 0.08 0.5 0.000
HLDL 1.103 0.1 0.02 1.2 0.074
Constant 0.196 0.7 0.158

S.E.: standard error, OR: odds ratio

These different findings could be due to small dengive

of men (18 men in case group and 24 men in cogtmip).

Although the serum level of LDL-C had significaedation

with migraine in both populations, but the high LiQLdid

not have any relationship with migraine and accugdio

logistic regression equation, high LDL-C did notvla
independent effect and predictive role in migraine.

On the contrary, serum level of HDL-C did not havey
relation with migraine in both men and women. These
results may be due to the small sample size in rsuipg
analysis. Indubitably, the significance of thisat&n in
total population was not as powerful as two otretdrs
including TG and total Chol and just as it was saidv
HDL-C had significant relationship with migraine in
women but not in men. Of importance is that low HOL
had negative predictive value in migraine, so thka
patients with low HDL-C had 5 fold lower chances fo
migraine. In other words, low HDL-C had a proteetivle
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