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Abstract

Headaches, especially migraines and tension-type headaches (TTH), are among the most prevalent problems encountered in neurol-
ogy and medicine. Ongoing debate surrounds the pathophysiological mechanisms behind this condition. One of the potential ideas
involves inflammation and diet. The purpose of the study was to compare the serum levels of C-reactive protein (CRP), D-dimer,
vitamin D and magnesium in 23 migraineurs and 23 TTH-diagnosed sufferers. The CRP level (4.8+3.7 mg/L) was found to be signifi-
cantly different between migraineurs and TTH sufferers, with a significant difference (p=0.03) between the two groups of headache
sufferers. Vitamin D serum levels (19.5+7.9 ng/L) and TTH serum levels (26.7+8.4) were observed to differ significantly. Magnesium
serum levels (p=0.692) did not differ significantly between the two headache patient groups.
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Introduction Headaches are broadly divided into primary and sec-

ondary headaches. Primary headaches are headaches that

Headaches are experienced by almost everyone around
the world at least once in their lifetime. Headache includ-
ed nine cases that brought sufferers to see a doctor and
it was found that at least 40% of the consultations with a
neurologist were due to headache. Headache is an uncom-
fortable sensation felt in the head area due to anything that
damages or has the potential to cause structural damage.
The area includes intracranial and extracranial (including
the face) which indeed have many pain-sensitive struc-
tures (Rizolli and Mullally 2018).

are not caused by structural abnormalities in the intracra-
nial, on the contrary secondary headaches indicate ab-
normalities in intracranial structures. Primary headaches
make up most of the overall headaches and the most com-
mon are migraines and tension type headaches (TTH).
Migraine has a prevalence of 15% of the entire population
and the highest prevalence is owned by TTH as much as
60-80% (Ahmed 2012; Rizolli and Mullally 2018).

There is currently a view that migraine is closely related to
the inflammatory process with the release of inflammatory
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agents in the activation and sensitization of peripheral
nociceptors. Elevated levels of inflammatory markers can
provoke trigeminal nerve activation and vasoactive neuro-
peptide releases that contribute to inflammation (Marta-
mi et al. 2018). Inflammatory markers that are often and
easily studied include C-reactive protein (CRP), neutro-
phil-to- lymphocyte ratio (NLR), platelet-to-lymphocyte
ratio (PLR) and monocyte-to-lymphocyte ratio (MLR) and
D- dimer. A study by Saricam found a significant increase
in inflammatory markers such as CRP, NLR, PLR, and MLR
in migraineurs compared to controls. However, no signifi-
cant results were obtained on other hematological parame-
ters such as hemoglobin, leukocytes and platelets (Saricam
2020). A study conducted by Yucel et al. in 2014 found an
increase in inflammatory markers such as CRP and D-di-
mer in migraineurs (Yucel et al. 2014). Yildiz and Koca in
2019 found that CRP increased significantly in the migraine
group compared to healthy individuals as the control group
(Yildiz and Koca 2018). Geng et al. 2022 in a systematic re-
view and meta-analysis found a higher CRP, IL-1f, TNF-a
in migraine patients compared with healthy controls. In the
pathophysiology of TTH, there is also a hypothesis about
central and peripheral sensitization which is characterized
by repeated pain and stress that will cause a decrease in the
pain threshold. The effects of systemic or local inflamma-
tion on TTH are still not fully understood. Research con-
ducted by Ozdemir and Donder in 2021 showed that there
were significant differences in NLR and PLR in TTH suffer-
ers compared to the control group. Another marker of in-
flammation found to be increased, namely CRP (Ozdemir
and Donder 2021).

Vitamin D deficiency is associated with chronic pain,
depression and several neurological disorders. The brain
has many vitamin D receptors and there is evidence of a
non-skeletal role for vitamin D in inflammation and neu-
rotransmitter metabolism. Vitamin D has also been asso-
ciated with severe headaches in both migraine and TTH
(Song et al. 2018). Vitamin D is synthesized in the skin by
the effects of sunlight. This vitamin has two forms includ-
ing cholecalciferol (Vitamin D3) which is synthesized in
the skin and ergocalciferol (Vitamin D2) which is ingested
from food and from supplements. Adequate synthesis of
vitamin D3 or adequate consumption of food is essential
for lifelong muscle and bone health. Vitamin D deficiency
remains a widespread health problem arising from low in-
take of vitamin D from the diet and from reduced sun ex-
posure associated with a sedentary lifestyle, excessive use
of sunscreen creams and seasonal variations. Serum vita-
min D levels are related to sun exposure (as determined
by latitude, outdoor physical activity and sun-seeking or
avoiding behavior), dietary intake and genetic compo-
nents (Nowaczewska et al. 2020).

Migraine sufferers tend to avoid sunlight because of
photophobia during attacks and low physical activity and
long working hours are reported to increase the risk of
headaches. Vitamin D is thought to play an important role
in many physiological activities such as regulation of the
immune system and resolution of inflammation, both of

which are involved in the pathogenesis of migraine. The
role of vitamin D on TTH has not been widely studied.
Epidemiological studies show a strong association be-
tween low serum vitamin D levels and chronic musculo-
skeletal pain.

Chronic TTH sufferers experience muscle pain in both
other body muscles and neck muscles. This supports the
speculation of a relationship between vitamin D deficien-
cy and TTH. In a study conducted by Elsayed et al. in
2019 found a significant decrease in vitamin D levels in
migraineurs (T et al. 2018; Elsayed et al. 2020; Maier et al.
2020). On the other hand, a study conducted by Cagac in
2019 reported that TTH sufferers had a high incidence of
vitamin D deficiency (Cagac 2019).

Magnesium is an important cation in the human
body and is involved in several important functions
such as enzyme activity, oxidative phosphorylation,
protein and DNA synthesis, neuromuscular excitability
and secretion of parathyroid hormone. Approximately
99% of total body magnesium is stored intracellularly
in soft tissue and muscle (~40%) or is present as a bone
component on the surface of hydroxyapatite crystals
(~60%). The absorption of magnesium occurs mainly in
the small intestine (and to a lesser extent in the large
intestine) and depends on two distinct pathways namely
passive paracellular and active transcellular transport.
Passive paracellular transport facilitates bulk magne-
sium uptake and active transcellular pathways are re-
sponsible for mediating less magnesium uptake. Of
all serum electrolytes, magnesium plays an important
role in the conversion of vitamin D by hepatic 25-hy-
droxylation and renal la- hydroxylation to the active
form 1,25-dihydroxyvitamin D. Magnesium deficiency
causes a decrease in vitamin D levels. Supplementation
Magnesium has been shown to significantly reduce re-
sistance to vitamin D treatment and has been implicat-
ed in vitamin D-resistant rickets requiring magnesium
supplementation. Magnesium also plays a key role in
bone mineralization by influencing the synthesis of
active vitamin D metabolites. Magnesium deficiency
is found in sufferers with chronic medical conditions
such as kidney failure, impaired liver function, diabe-
tes, pre-eclampsia and eclampsia. Several studies have
found a link between magnesium deficiency and head-
aches. In a case-control study of sufferers with migraine,
serum magnesium levels were found to be reduced both
ictal and interictal. In a study conducted by Samaie et al.
in 2012 found that total serum magnesium levels in the
group with migraine headache were not significantly
different from the control group (1.86+0.41 mg/dl ver-
sus 1.95+0.35 mg/dl, p=0.224). But, serum total magne-
sium levels were notably lower in the group with these
attacks compared to the control group (1.6+0.4 mg/dl
versus 2.10£0.23 mg/dl, p<0.001) (Samaie et al. 2012).
This study aims to determine whether there are dif-
ferences in inflammatory markers especially CRP and
D-dimer as well as vitamin D and magnesium serum
levels among migraineurs and TTH sufferers.
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Methods
Study design

This cross sectional study was carried out over a peri-
od of 5 months from February to June 2022 in the out-
patient clinic at Adam Malik General Hospital Medan
and Universitas Sumatera Utara Hospital after being
approved by the Health Research Ethics Committee,
Faculty of Medicine, Universitas Sumatera Utara. We
studied 23 migraineurs and 23 TTH sufferers aged 18
years or older diagnosed according to International
Classification of Headache Disorders, third edition beta
(ICHD-3 beta) (Headache Classification Committee of
the International Headache Society (IHS) 2013). All
subjects agreed to participate and signed informed con-
sent voluntarily after receiving a detailed description of
the study procedures and purposes. The exclusion cri-
teria were sufferers with a history of malignancy, renal
failure, liver disease, infection and inflammation, auto-
immune disease, diabetes mellitus, use of vitamin D and
magnesium supplements.

Blood collection

The venous blood samples were collected under complete
aseptic conditions from all subjects included in the present
study. A fresh serum aliquot for each subject was used for
assay of serum CRP, D-dimer, vitamin D and magnesium.
The serum levels of C-reactive protein and D-dimer were
measured using Cobas 6000 C 501 analyzer. Vitamin D se-
rum levels were measured using Diasorin Liaison analyzer
and magnesium serum levels using Architec analyzer.

Migraine without aura is defined as a recurrent head-
ache with at least 5 attacks lasting 4-72 hours, having at
least two of the following characteristics: unilateral loca-
tion, pulsating quality, moderate or severe pain intensity,
condition aggravated by routine physical activity, accom-
panied by one of the following: and/or photophobia and
phonophobia. Tension-type headache is defined as at least
10 episodes of attacks lasting at least <1 day per month or
<12 days/year. The headache lasts 30 minutes to 7 days
and there are at least 2 typical headache symptoms: typi-
cally bilateral, mild to moderate pressure or tightness and
pain that does not increase with routine activity and, no
nausea but photophobia or phonophobia may be present
(Yeh et al. 2018).

Data analysis

To determine the differences CRP, D-dimer, vitamin D
and magnesium serum levels between migraineurs and
TTH sufferers, Mann-Whitney test was used. Descriptive
analysis was used to determine the demographic charac-
teristics of migraineurs and TTH sufferers at Adam Malik
General Hospital Medan and Universitas Sumatera Utara
Hospital. All data were expressed as mean+S.D. P<0.05
was considered to be significant.

Results

Characteristics of migraineurs and TTH sufferers as the
subjects in this study based on sociodemographic that
included gender, age, education, occupation, ethnicity
and VAS score. The mean age of migraine sufferers was
39.1£15.1 years while in TTH sufferers the mean age was
43.6%+15.5 years. In migraineurs and TTH sufferers, the
maximum age range is 26-45 years as many as 14 sufferers
(60.9%) in migraine while in TTH sufferers 10 sufferers
(43.5%) as shown in following Table 1.

Table 1. Characteristics of migraineurs and tension-type head-
ache sufferers.

Characteristics Migraine n=23 TTH n=23
n (%) n(%)
Age (year), Mean (SD) 39.1(15.1) 43.6(15.5)
<25 years 3(13.0) 4(17.4)
26-45 years 14(60.9) 10(43.5)
46-65 years 4(17.4) 8(34.8)
>65 years 2(8.7) 1(4.3)
Gender
Female 21(91.3) 16(69.6)
Male 2(8.7) 7(30.4)
Education
Bachelors 9(39.1) 5(21.7)
Senior High School 11(47.8) 10(43.5)
Middle school 3(13.0) 8(34.8)
Occupation
Civil servants 5(21.8) 3(13.0)
Private employee 4(17.4) 5(21.7)
Self employee 1(4.3) 1(4.3)
Housewife 9(39.1) 9(39.1)
Farmer 1(4.3) 1(4.3)
Student 3(13.0) 4(17.4)
Ethnic group
Bataknese 10(43.5) 10(43.5)
Malay 6(26.1) 7(30.4)
Javanese 5(21.7) 3(13.0)
Acehnese 2(8.7) 3(13.0)
VAS, Median (min-max) 4(3-6) 4(3-4)

SD=Standard deviation..

Inflammatory marker parameters assessed in this
study were levels of CRP, and D-dimer. On examination,
the average CRP serum level in migraineurs sufferers
was 4.8+3.7 mg/l and in TTH sufferers it was found to
be 2.1+1.8 mg/l. By using the Mann-Whitney test, it was
found that there was a difference in the mean CRP levels
between migraineurs and TTH sufferers (p=0.003).

In the D-dimer parameter of migraine sufferers, the av-
erage was 283.5+159.6 ng/ml and 222.2+137.1 ng/ml in
TTH sufferers. In the assessment of the mean difference
using the Mann- Whitney test, there was no difference in
the mean levels of D-dimer in the two groups (p=0.116).
Table 2 presents data on the mean differences in inflam-
matory markers in migraineurs and TTH sufferers. Fig. 1
and Fig. 2 showed the bar graphs of the mean differences
of CRP and D-dimer, respectively between migraineurs
and TTH.
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Table 2. Differences in inflammatory markers in migraine and
tension-type headache sufferers.

Migraine, (Mean+tSD) TTH, (MeantSD) P

CRP (mg/L) (4.8+3.7) (2.1£1.8) 0.003"
D-dimer ( ng/ml) (283.5+159.6) (222.2+137.1)  0.116°
"Mann-Whitney test; p<0.05.
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Figure 1. Serum C-reactive protein concentration (mean+S.D)
in (mg/l) in migraineurs (yellow bar) was higher significantly
than tension type headache patients (blue bar), using Mann-Wit-
ney test; (p<0.05).
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Figure 2. Serum D-dimer concentration (mean+S.D) in (ng/
ml) showed no significant difference between Migraineurs (yel-
low bar) and tension-type headache patients (blue bar), using
Mann-Whitney test analysis; p<0.05).

Examination of serum vitamin D levels in migraineurs
sufferers showed an average of 19.5+7.9 ng/l, while in TTH
sufferers it was found to be 26.7+8.4 ng/l. The assessment
of differences in serum vitamin D levels in migraineurs
and TTH sufferers used the Mann-Whitney test and the re-
sults showed that there were differences in serum vitamin
D levels in the two groups (p=0.001). Data and bar graph
on differences in Vitamin D levels in migraineurs and TTH
sufferers can be seen in Table 3 and Fig. 3, respectively.

Examination of serum magnesium levels in migraineurs
sufferers showed an average of 2.140.3 mEq/l and in TTH
sufferers it was found to be 2.3+0.9 mEq/l. The Mann-Whit-
ney test was used to see the difference in magnesium levels
in the two groups and there was no difference in the mean
magnesium content (p=0.692). Data and bar graph on dif-
ferences in magnesium levels in migraine and TTH suffer-
ers can be seen in Table 4 and Fig. 4, respectively.
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Figure 3. Serum Vitamin D concentration (mean+S.D) in (ng/1)
was significantly higher in tension-type headache patients (blue
bar) than in migraineurs, using Mann-Whitney test; p<0.05.

Table 3. Differences in vitamin D levels in migraine and ten-
sion-type headache sufferers.

Parameter
Vitamin D (ng/L)

Migraine, Mean (SD) TTH, Mean (SD) P
19.5(7.9) 26.7 (8.4) 0.001"

x‘Marm—Whimey test; p<0.05.
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Figure 4. Serum Magnesium concentration (mean+S.D) in
(mEq/1) showed no significant difference between Migraineurs
(yellow bar) and tension-type headache patients (blue), using
Mann-Whitney test ; p<0.05).

Table 4. Differences in magnesium levels in migraine and ten-
sion-type headache.

Parameter Migraine, (Mean+SD) TTH, MeantSD) p

(2.1£0.3) (2.3£0.9)  0.692"

Magnesium (mEq/1)

*Mann-Whimey test; p<0.05.

Discussion

This research is descriptive analytic with cross sectional data
collection method using primary data sources obtained from
all migraineurs and TTH sufferers with the aim of knowing
the differences in inflammatory markers of serum vitamin
D and magnesium levels in migraineurs and TTH sufferers.
Inflammatory marker parameters assessed were CRP levels,
and D-dimer. The subjects who participated in the study were
a total of 46 research subjects consisting of 23 migraineurs
and 23 TTH sufferers who met the study inclusion criteria.
In terms of age characteristics, migraineurs in this
study had a mean of (39.1+15.1) years, while TTH suffer-
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ers had a mean of (43.6+15.5) years. The highest age range
for migraineurs and TTH sufferers was at the age of (26—
45) year range with 14 sufferers (60.9%) in migraineurs
and 10 sufferers (43.5%) in TTH. This is in line with previ-
ous research which showed that the age of most migraine
sufferers was in the (25-55) year range (Yeh et al. 2018).
Migraine can appear from adolescence, young adulthood
to pre-elderly age (Sproston and Ashworth 2018). Like-
wise, previous studies have shown the highest prevalence
of TTH in the age range (30-49) years (Zivadinov et al.
2003). The prevalence of TTH can vary with age, some
studies show that the prevalence increases from adoles-
cence to around the age of 40 years and decreases thereaf-
ter and peaks in the thirty and forty years old (Yilmaz et al.
2021). The exact cause of the peak prevalence of migraine
and TTH has not been ascertained but migraine and TTH
are primary headaches that can arise in the presence of
precipitating factors in the form of food, lifestyle, stress or
other physical conditions (Sproston and Ashworth 2018).
In terms of gender characteristics, the most sufferers
were found in women, both in migraineurs and TTH suf-
ferers. This is in line with previous research conducted
by Yilmaz et al. in 2021 and Arikan et al. in 2020 which
showed that women suffer from migraines and TTH
more compared to men (Martami et al. 2018; Yilmaz et
al. 2021). Epidemiologically, both migraine and TTH are
more common in women than men with a ratio of 3: 1. In
a study conducted by Neumeier et al. in 2021 which high-
lighted the high prevalence of migraine and TTH in wom-
en, several things were found which can underlie such as
the presence of comorbid diseases, response to treatment,
response to pain and problems faced, anxiety and depres-
sion and hormonal factors (Neumeier et al. 2021).
Inflammatory marker parameters assessed in this study
were levels of CRP and D-dimer. On examination, the av-
erage CRP level in migraineurs sufferers was (4.8+3.7) mg/1
and in TTH sufferers it was found to be (2.1£1.8) mg/l. By
using the Mann-Whitney test, it was found that there was a
difference in the mean CRP levels between migraineurs and
TTH sufferers (p=0.003). In a study that compared CRP
levels in migraine sufferers to the control group and CRP
levels in TTH sufferers to the control group, significant dif-
ferences were found (Esa et al. 2006; Evrin and Katipoglu
2019). However, in a previous study conducted by Yilmaz
et al. in 2021 found no significant difference in CRP lev-
els in migraine sufferers and TTH (p=0.638) (Yilmaz et al.
2021). There have not been many studies comparing CRP
levels in migraineurs and TTH sufferers. C-reactive pro-
tein is one of the acute phase proteins whose levels increase
in the blood in acute infections as a nonspecific immune
response and are also present in normal serum in very
small amounts. Higher CRP concentrations may be indic-
ative of acute infection or inflammation and are therefore
often excluded in chronic inflammation studies (Luan and
Yao 2018; Sproston and Ashworth 2018). Plasma CRP lev-
els increase from about 0.1 mg/L to more than 0.5 mg/L in
24 hours - 72 hours from tissue damage such as trauma and
progressive cancer (Sproston and Ashworth 2018). One of

the factors underlying the occurrence of migraine is sterile
inflammation of the cerebral vessels and the elevated CRP
values reflect the inflammatory process. C-reactive protein
also serves as an independent risk marker for cardiovascu-
lar morbidity, including ischemic stroke. Recent data sug-
gest that migraine with aura increases the risk of ischemic
stroke and myocardial infarction (Sproston and Ashworth
2018). Epidemiological studies have shown that CRP levels
are slightly elevated in most populations, associated with a
variety of lifestyles and diseases associated with the risk of
atherosclerosis (Hagen et al. 2019).

In the D-dimer parameter of migraine sufferers, the av-
erage was (283.5+159.6) ng/ml and (222.2+137.1) ng/ml
in TTH sufferers. In the assessment of the mean difference
using the Mann- Whitney test, there was no difference in
the mean levels of D-dimer in the two groups (p=0.116).
In a study conducted by Yucel et al. in 2014 found an in-
crease in D-dimer levels in migraine sufferers compared
to controls, while research on D-dimer levels in TTH suf-
ferers has not been found (Yucel et al. 2014). D-dimers are
formed by plasmin mediated by fibrin degradation. In ad-
dition, elevated levels of fibrin degradation products, such
as D-dimers, are commonly used in clinical practice as a
marker of inflammation, increased coagulation activity,
and a predictor of risk for thrombotic conditions (Ozdemir
and Donder 2021). Normal D-dimer levels are <500 ng/ml
and in this study were still within normal limits.

Migraine is associated with an increased risk of cardio-
vascular disease and a 2-fold increase in the risk of stroke
(Avci et al. 2015). Repeated migraine attacks are also as-
sociated with arteriopathies of blood vessels, especially
cranial blood vessels so that migraine is said to be a neu-
rovascular disease associated with the occurrence of Cor-
tical Spreading Depression (CSD), inflammation neuro-
genic and cranial vascular contractility dysfunction (Avci
et al. 2015). C- reactive protein plays an important role in
the immune response and is involved in the development
and complications of atherosclerosis. Research shows that
CRP is more than just a simple marker, it is also associated
with possible implications in atherogenesis and directly
affects vascular susceptibility through several mechanisms
such as increasing local expression of adhesion molecules,
decreasing endothelial nitric oxide bioactivity (Cozlea et
al. 2013). The results of this study support the theory of
neurovascular and inflammation in the pathophysiology
of migraine which is higher than TTH.

Examination of serum vitamin D levels in migraineurs
sufferers obtained an average of (19.5+7.9) ng/l, while in
TTH sufferers it was found to be (26.7+8.4) ng/ml. The
assessment of differences in serum vitamin D levels in
migraineurs and TTH sufferers used the Mann-Whitney
test and the results showed that there were differences in
serum vitamin D levels in the two groups (p=0.001). In a
study conducted by Elsayad et al. in 2020 found vitamin
D levels in the migraineur group were significantly lower
than the control group with (16.77+7.47) ng/l compared
to (27.23+7.65) ng/l (p<0.001) (Elsayed et al. 2020). Like-
wise, in a study conducted by Song et al. (2018) which
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found a deficiency of vitamin D is associated with an in-
crease in the frequency of headaches per month in mi-
graineurs (Song et al. 2018). While research on vitamin D
levels in TTH sufferers has not been done much, however,
a study by Prakash et al reported that TTH sufferers had
a high incidence of vitamin D deficiency (Prakash et al.
2017). A previous study that assessed differences in vita-
min D levels in migraineurs and TTH sufferers conducted
by Yilmaz (2021) did not find a significant difference in
the mean of vitamin D levels in migraineurs with a mean
of (10.2+1.5) ng/l and in TTH sufferers of (13.3£5.8) ng/l
with different results from this study (Yilmaz et al. 2021).

Serum vitamin D levels are related to sun exposure
(as determined by latitude, outdoor physical activity and
sun-seeking or avoiding behavior), dietary intake and
genetic components. Migraine sufferers tend to avoid
sunlight because of photophobia during attacks and low
physical activity and long working hours are reported to
increase the risk of headaches. Vitamin D is thought to
play an important role in many physiological activities
such as regulation of the immune system and resolution
of inflammation, both of which are involved in the patho-
genesis of migraine (Song et al. 2018).

Examination of serum magnesium levels in mi-
graineurs sufferers found an average of (2.1+0.37) mEq/l
and in TTH sufferers it was found to be (2.3+0.9) mEq/1.
The Mann-Whitney test was used to see the difference
in magnesium levels in the two groups and there was no
difference in the mean magnesium content (p=0.692). In
a study conducted by Samaie et al. (2012) found that to-
tal serum magnesium levels in the group with migraine
headache were not significantly different from the control
group (1.86+0.41 mg/dl versus 1.95+0.35 mg/dl, p=0.224).
But, serum total magnesium levels were notably lower in
the group with these attacks compared to the control group
(1.6+0.4 mg/dl versus 2.10+0.23 mg/dl, p<0.001) (Samaie
et al. 2012). Serum magnesium levels of TTH sufferers
were significantly lower than control with (0.89+0.09) vs.
(1.09+0.09) (p<0.001) (Maier et al. 2020). Meanwhile, no
study has been conducted to compare the difference in
magnesium levels between migraineurs and TTH suffer-
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quate magnesium intake or use of antacid or laxative drugs
contains magnesium oxide which may be widely used by
research subjects because migraines can be accompanied
by complaints of nausea and vomiting (Wakai et al. 2019).

Conclusion

In the present study, there was found a significant differ-
ence in the mean serum CRP and vitamin D levels between
migraine sufferers with TTH, while the D-dimer and se-
rum magnesium levels were not significantly different.
The results of this study support the theory of neurovascu-
lar and inflammation in the pathophysiology of migraine,
whereas the vitamin D is thought to play an important
role in many physiological activities such as regulation of
the immune system and resolution of inflammation, both
of which are involved in the pathogenesis of migraine. The
relationship between migraine and inflammation should
be further studied, and future research should focus on
anti-inflammatory drugs in the treatment of migraine in
order to improve clinical symptoms of migraine patients.
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