B | . . .
nternational Archives of Medical
%;amr Research 15:1 (2023) 26-32 ORIGINAL RESEARCH

Decreased serum magnesium levels patients with migraine:
a case control study
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Abstract

Objective: Migraine is a common neurological syndrome that affects 15% of the population.
The pathogenesis of migraines is not fully understood. In the nervous system, magnesium plays
critical roles such as nerve conduction, neuromuscular coordination and protection against
excitotoxicity.

Method: In this retrospective study, patients were diagnosed with migraine according to the
International Classification of Headache Disorders-3 beta criteria were included. Patients were
divided into three groups as migraine with aura, migraine without aura and chronic migraine.

Results: A total of 168 participant, 71 patients and 97 controls, were included in the study.
Serum Mg values were measured as 1.98 mg/dl in the patient group and 2.04 mg/dl in the control
group and were found to be significantly lower in the patient group (p=0.021). No significant
difference was found in terms of mean serum Mg values in migraine subgroups.

Conclusion: We found that serum Mg levels are low in migraine patients and we think that
this vital cation may be one of the factors playing a role in the pathogenesis of migraine. Evaluation
of serum Mg level in migraine patients may help in predicting migraine attacks and symptoms, as
well as in appropriate therapeutic planning for patients.
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Introduction

Migraine is a recurrent, usually unilateral common primary headache type characterized by
moderate to severe headache attacks. Headache duration varies from hours to days and tends to
worsen with routine physical activity. It is often accompanied by nausea, vomiting, photophobia
and phonophobia . It is known to affect 15 percent of the general population!?. About 18% of

women and 6.5% of men suffer from migraine®. The group with 14 or less headaches per month is
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defined as episodic migraine, while chronic migraine (CM) defines patients with migraine who
experience headaches 15 or more days per month. Episodic migraine is also divided into two
subgroups as migraine with aura ( MwA or classic migraine) and migraine without aura ( MwoA or
common migraine)* .

Magnesium (Mg) is a very important dietary macromineral that acts as a cofactor in more
than 300 enzymatic reactions in the human body. In the nervous system; plays critical roles such as
nerve conduction, neuromuscular coordination and protection against excitotoxicity’. Inadequate
intake of Mg, due to its wide-ranging functions, may predispose individuals to many health
problems, including those related to neurological conditions. In the previous studies, it has been
reported that Mg may have a role in the mechanism of diseases such as migraine, chronic pain,
epilepsy, Alzheimer's disease, Parkinson's disease, stroke, anxiety and depression®.

The high incidence and prevalence of migraine and its crippling nature necessitate the
elucidation of the underlying mechanism. The pathophysiological mechanisms underlying migraine
attacks are not fully understood. Many factors have been blamed for the emergence of attacks. Sex
hormones, cortisol, thyroxine, melatonin, hypothalamic axle, autonomic system, ions such as
calcium and magnesium are among the factors that play a role in the pathogenesis of migraine
headaches’.

So far, no concrete answer has been found to the question of whether the decrease in Mg
serum concentration is a factor that causes migraine headaches. The aim of this study is to compare
the serum Mg levels of migraine patients and healthy individuals , to question the role of Mg in the

pathogenesis of migraine and to contribute to the diagnosis and treatment planning of the disease.

Materials and Method
In this retrospective, cross-sectional, observational and comparative study, a total of 71 patients
between the ages of 18 and 60 who applied to the neurology headache outpatient clinic of a tertiary
university hospital and were diagnosed with migraine according to the International Classification
of Headache Disorders (ICHD)-3 beta criteria were included. According to these criteria, patients
were divided into three groups as MwA, MwoA and CM. Migraine severity evaluated with
Migraine Disability assessment (MIDAS) score®. Detailed clinical history, sociodemographic
characteristics, frequency of migraine attacks, duration of attacks, number of headache days per
month, presence of aura were obtained from medical records for each patient.

Those with chronic diseases (such as chronic kidney failure, chronic liver failure, congestive

heart failure), gastrointestinal system disease and malnutrition, and those receiving Mg-containing
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drug therapy were not included in the study. In addition, patients with a history of drug use such as
cyclosporine, cisplatin, aminoglycoside , amphotericin B, furosemide , acetazolamide and thiazide
that affect serum levels of Mg were excluded from the study. In addition to the selection criteria
used for the patient group, the control group consisted of healthy individuals who did not have a
history of any type of headache, and whose blood samples were taken for routine health control.
Using a disposable injector, venous blood sample from the antecubital vein was taken between 8 am
and 10 am after an overnight fast, into silicone-coated plastic tubes and centrifuged at 5000 rpm for
10 minutes.

The study was conducted in accordance with the Declaration of Helsinki guidelines and
approval was obtained from the local ethics committee.
Statistical analysis
Statistical analyzes were performed with the SPSS version 21.0 program. The conformity of the
variables to the normal distribution was tested with kurtosis and skewness analyses. Mean and
standard deviation values were used for descriptive analyses. Categorical variables were compared
with the Chi-Square Test. The Mann Whitney U Test was used to compare non-normally distributed
quantitative variables, and the independent T -test was used to compare normally-distributed
quantitative variables. Comparisons between multiple groups was done with one way ANOVA test.
The correlation of quantitative data with each other was analyzed with Spearman and Pearson

correlation tests. Cases with a P-value below 0.05 were considered as statistically significant results.

Results
A total of 168 participant, 71 patients and 97 controls, were included in the study. Of the migraine
patients included in the study, 13 were in the MwA, 34 in the MwoA and 24 in the CM subgroup.

The clinical features of migraine patients are shown in Table 1.

Table 1: Clinical features of migraine patients

Frequency of attacks (per month) 5.70
Duration of attacks (hours) 48.22
Headache days (per month) 11.87
MIDAS score 17.78
Episodic migraine (n) 47
Migraine without aura (n) 34
Migraine with aura (n) 13
Chronic migraine (n) 24

While there were 53 (83.1 %) women in the patient group, 81 (83.5 %) of the control group

were women. The mean age of the patient group was 35.12, and the mean age of the control group
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was 33.74. The patient and control groups are similar in terms of age and gender distribution.
Serum Mg values were measured as 1.98 mg/dl in the patient group and 2.04 mg/dl in the control
group and were found to be significantly lower in the patient group (p=0.021). The characteristics
of age, gender and serum Mg levels of the patient and control groups are shown in Table 2. No

significant difference was found in terms of mean serum Mg values in migraine subgroups.

Table 2: Gender distribution and mean ages of the control and migraine groups

Control Migraine p
n % n %
Gender Male 16 (16.5) 12 (16.9) 0.944!
Female 81 (83.5) 59 (83.1)
Age (year) meantSd | 33.7448.71 35.12+9.87 0.3382
Magnesium serum| mean+Sd 2.04+0.14 1.98+0.15 0.0212
level (mg/dl)

'Chi-square test, 2Independent sample T test

The patients were divided into 4 groups according to their MIDAS scores in terms of
migraine severity. The number of patients with Grade 1 was 10, the number of patients with Grade
2 was 22, the number of patients with Grade 3 was 23, and the number of patients with Grade 4 was
16. No significant difference was found in terms of mean serum Mg values in disease severity
subgroups.

In the correlation analysis, no significant correlation was found between serum Mg values
and frequency of migraine attacks, duration of attacks, number of headache days per month and

MIDAS scores.

Discussion and Conclusion

In this study, we found that serum Mg levels were significantly lower in migraine patients
compared to the healthy control group. We think that low Mg levels may be one of the
physiopathological factors underlying migraine.

Mg plays an important role in the active transport of ions across neuronal membranes. It has
been known for many years that Mg is associated with serotonin and N-methyl-D-aspartate
(NMDA) receptors and affects nitric oxide synthesis and release’. Mg plays a vital role in
controlling vascular tonicity and the reaction of vascular membranes to hormones and
neuromediators by blocking NMDA channels!”. It is also necessary for the release of nitric oxide
trapped inside the cell. In Mg deficiency, nitric oxide remains in the cell and combines with

superoxide to produce a peroxynitrite free radical that induces oxidative stress, lipid peroxidation
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and myelin destruction, and neuronal irritability increases’. It has been thought that decreased Mg
levels may cause cortical spreading depression leading to migraine by opening calcium channels,
increasing intracellular calcium with glutamate release, and increasing extracellular potassium'!!2,
In addition, low Mg may be associated with increased platelet aggregation and vasoconstriction,
which may be an important underlying etiology for triggering migraine because it affects serotonin
receptors'®. All these mechanisms support the view that Mg is one of the factors playing a role in
the pathogenesis of migraine. Low Mg levels in migraine patients, which we found in the results of
our study, may have led to migraine attacks by activating mechanisms such as free radical
production, neurotoxicity and vasoconstriction.

Conflicting results have been obtained in studies investigating the relationship between
migraine and Mg. In a study, it was reported that serum Mg levels were significantly lower in
migraine patients compared to controls, and they were similar at the time of attack and between
attacks'. In a different study , serum Mg levels of women with menstrual migraine were found to
be significantly lower than the control group'>. Our results seem consistent with these studies. On
the other hand, there are also studies reporting that there is no significant difference between the
serum Mg values of migraineurs and healthy individuals'®!?. In a different study, it was reported
that although Mg serum levels were within physiological limits both during the attack and between
attacks, its concentrations during acute migraine attacks were lower than the period between
attacks'®. The inconsistencies found between the studies can be attributed to the presence of
modifier factors such as smoking, drug use, intense exercise, nutritional differences, the difference
in the number of patients in the study, and the serum Mg measurement method used.

Another entity that supports the role of Mg in the pathogenesis of migraine is the use of this
mineral in the treatment of migraine. It is known that agents containing Mg are effective in
migraine prophylaxis!'®. It has also been reported that Mg supplementation helps to reduce the dose
of valproate in migraine patients treated with valproate®”. It has been observed that the prophylactic
use of oral Mg or the therapeutic administration of intravenous Mg during the attack is a useful
approach and reduces migraine attacks. It is thought that this effect occurs as a result of the
interaction of Mg with serotonin receptors!. Reports on the benefits of Mg use in both exacerbation
and prophylactic treatment of migraine support the view that Mg deficiency is one of the factors
that play a role in the pathogenesis of migraine.

Our study has some limitations. First of all, our study was designed retrospectively . The
results of our study, which included a small patient population from a single center, cannot be

generalized. Evaluations were based on a single measurement result and serum analyzes were not

30



S. YASIN / International Archives of Medical Research

performed during an acute migraine attack. Therefore, dynamic changes in ion levels may have

been ignored.

Conclusion

We found that serum Mg levels are low in migraine patients and we think that this vital cation may
be one of the factors playing a role in the pathogenesis of migraine. Evaluation of serum Mg level
in migraine patients may help in predicting migraine attacks and symptoms, as well as in
appropriate therapeutic planning for patients. We think that longitudinal studies with a large patient

population are needed to better elucidate its diagnostic and therapeutic role.
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