Republic of Iraq
Ministry of higher education and scientific research
University of Diyala

College of medicine

Vitamin deficic cy and migraine

Done by :

Supervised by : Dr. Wisam Falih




Q\d\m@w\jg)ﬁeﬁ\
ver S0 dzala Balae
piaal) dpaall )

asinall alld ol s Hgiall




Gl
\
Ul

(sl aall Gl &) © e ) W ale ¥ @i 16)

Bl Byom VY L)




Jab e b of colaadly Ga N sda cily o ng SR Jad ST )
ol

-

uﬂ&AJb 4&9!3 ‘«wiﬂ ;liéj

palsiall ag loes pSl




Abstract

Background: Serum vit. D levels have been correlated with migraine.

Seasonal variation of serum vit. D levels depicting higher levels in
summer and lower levels in autumn-winter were matched with that of
migraine attacks. A lower level of serum vit. D was correlated with
migraine. Despite a probable correlation between migraine and serum
vit. D, clinical associated with vitamin D deficiency were not clearly
identified in migraine patients . Thus, in this study, we evaluate

relationship between serum vit. D levels with migraine.

Materials and Methods: The study was a cross-sectional. Seventy-six
patients aged 10-61 years were included. The several linear regression
was used to see correlation between serum 25-0H-D3 and migraine.
Adjustments were performed for age, sex, waist circumference (wc) ,

body mass index (BMI), number of chronic diseases, and education level.

Results: The positive weak relationship was seen serum vit. D and
headache diary result (P = 0.042, r = 0.19). But, no significant correlation
was observed between serum vitamin D and migraine

severity (P = 0.741).

Conclusion: High levels of serum 25-OH-D3 was related to higher
headache diary result (HDR) . After adjustment for confounding
variables, this significant correlation remained. No significant

relationship was shown between serum vitamin D and migraine severity.
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Introduction

Headache is common during childhood and adolescence.[1] Migraine
and tension-type of headache are most typesommon primary
headache disorders, that influence about 80% of people worldwide.[2]

Migraine is a neurological disease[3] that is debilitating, progressive and

chronic.[4] Mechanism of migraine pain in the brain is due to release of

pain enhancing inflammatory materials around the nerves and blood

vessels in the head.[5]

Main characteristic of the migraine attacks is headache[6] that may take
many hours to 2-3 days[5] and is often severe,[6] pulsating, and
unilateral. [5]Other related symptoms include nausea, sometimes
vomiting, photophobia and sonophobia ,[5] neck pain, and muscle
tension.[7] Migraine is related to almost 2-fold more risk of ischemic
attacks.[8] In addition, migraine in adults are associated with seasonal
allergies, asthma, epilepsy, nightmares, atopic disease, stroke,
cardiovascular disorders, sleep disorder, motion sickness, nose bleeding
and among women of reproductive age are related to preeclampsia and

uterine bleeding. [1]

The most common causes of migraine is hunger or not eating enough,
which is important particularly in young people.[6] Migraine is the
ninteenth cause of disability in the world[9] and involves in 10-20% of
the population during their life.[10] Recent data indicate that one in
every 4 American adults, suffer from frequent or severe headache

including migraine.[1]




Pharmacologic agents used for the treatment of migraine can be

classified as abortive (ie, for alleviating the acute phase) or prophylactic

(ie, preventive).

Acute/abortive medications aims to reverse, or at least stop the
progression of, a headache. It is most effective when given within 15
minutes of pain onset and when pain is mild. [14] Abortive medications
include the following: triptans , Serotonin 5-HT1F agonists (ditans) (eg,
lasmiditan), Calcitonin gene-related peptide (CGRP) receptor antagonists
(ie, rimegepant, ubrogepant) , Ergot alkaloids (eg, ergotamine,

dihydroergotamine [DHE]) , NSAIDs , and antiemetics

The following may be considered indications for prophylactic migraine

therapy:

Frequency of migraine attacks is greater than two per month
Duration of individual attacks is longer than twenty four hours
The headaches cause major disruptions in the patient's lifestyle,
with significant disability that lasts three or more days

Abortive therapy fails or is overused

Symptomatic medications are contraindicated or ineffective

Use of abortive medications more than twice a week

Prophylactic medications include the following: Antiepileptic drugs ,
Beta blockers , Tricyclic antidepressants , Calcium channel blockers ,

SSRIs , NSAIDs , Serotonin antagonists , Botulinum toxin , CGRP inhibitors




Other measures :

Lowering of migraine triggers (eg, lack of sleep, fatigue, stress,
certain foods)

Nonpharmacologic therapy (eg, biofeedback, cognitive-behavioral
therapy)

Integrative medicine (eg, butterbur, riboflavin, magnesium,

feverfew, coenzyme Q10)

Women are 3 times more likely to get migraine disease in comparision
with men.[6] In last years, vitamin D deficiency has been known as a
worldwide public health problem.[11] A total of 30-80% children and
adults have vitamin D deficiency globally .[20] The prevalence of vitamin
D deficiency is greater in winter and autumn than in summer and

spring.[12]

Vitamin D deficiency is associated with various types of disorders such as
musculoskeletal problems (rickets, osteomalacia, osteoporosis,
myopathy), cancer (at least seventeen cancers such as cancers of the
breast, prostate, colon, ovary, pancreas, etc.), autoimmune disease (
DM, MS , osteoarthritis, rheumatoid arthritis, Crohn’s disease, etc.),
cardiovascular disorders (hypertension, congestive heart failure, Ml ),

kidney disorders, mental disorders (depression, schizopherenia), skin

disorders (psoriasis), etc.[13]




LITERATURE REVIEW

1-Vitamin D Deficiency and Its Correlates in Migraine
Patients(14)

Jong-Geun Seo and Sung-Pa Park

We conducted a prospective, cross-sectional study. We invited new
patients with migraine who visited our headache clinic. The Institutional
Review Board of Kyungpook National University Hospital approved the
study (approval number KNUH 2016-03-009). All participants gave
written informed consent. We collected their clinical characteristics and
conducted the Migraine Disability Assessment Scale, the Patient Health
Questionnaire-9, the Generalized Anxiety Disorder-7, the Insomnia
Severity Index, and the Fatigue Severity Scale. All eligible patients
measured serum vitamin D levels by radioimmunoassay. Vitamin D
deficiency is defined as a serum 25 (OH) D of less than 20 ng/ml.

Although we cannot conclude vitamin D deficiency is specific for
migraine patients due to the lack of data for healthy controls, we
presume migraine chronicity may accentuate vitamin D deficiency. As
vitamin D supplementation is effective for decreasing frequency of
migraine attacks in EM, further studies should be warranted to prove the
therapeutic efficacy of vitamin D supplementation on CM. In addition,
the relationship between serum vitamin D levels and therapeutic
response should be also identified .

2- Vitamin D Status in Migraine Patients: A Case-Control
Study (15)

Alireza Zandifar, Samaneh sadat Masjedi, Mahboobeh Banihashemi, Fatemeh Asgari, Navid Manouchehri, Homa
Ebrahimi, Faraidoon Haghdoost,? and Mohammad Saadatnia

Background. There have been few studies on the relation between
vitamin D and migraine. We investigated the prevalence of vitamin D
deficiency in migraine patients and compared it with a control group. We
also evaluated the relationship of vitamin D deficiency with severity of
migraine. Methods. 105 newly diagnosed migraine patients and 110
controls, matched for age, sex, socioeconomic status, education, and sun
exposure, were enrolled during the spring of 2011. 25-Hydroxy vitamin D
[25(OH)D] plasma levels were measured by chemiluminescence
iImmunoassay. Results. The mean = SE concentration of 25(OH)D was



13.55+ 0.91 ng/mL in cases and 13.19 = 1.19 ng/mL in controls. There
was no significant difference in 25(OH)D concentration between cases
and controls. We found no relationship between severity of headache and
25(0OH)D status. Conclusions. We did not find any association between
migraine and vitamin D status; also, severity of headaches was not related
to 25(0OH)D level. Further studies with larger sample sizes are required to
confirm our results.

3- Elucidation of the levels of vitamin D, calcium, and
magnesium in the serum of Egyptian migraine patients: a
case-control study (16)

Dorreya A. Elsayed, Karam S. Amin, Ibrahim A. Elsayed & Noha A.
Hashim

Thirty healthy individuals and 60 age- and sex-matched migraineurs (22
chronic and 38 episodic migraineurs), diagnosed according to the
International Headache Society criteria (ICHD-I1I), were recruited. After
obtaining basic data, a visual analogue scale (VAS) for the severity of
migraine pain was assessed. Migraine severity questionnaire (MIGSEV)
and the Migraine Disability Assessment (MIDAS) questionnaire were
given and illustrated to the participants. Blood samples were obtained,
and serum concentrations of vitamin D, calcium, and magnesium were
determined.

migraine patients had significantly lower level of serum vitamin D and
magnesium than healthy subjects with (P < 0.001 and P = 0.04),
respectively. However, the difference between the serum calcium levels
of the patient and the control group was not statistically significant.
Moreover, vitamin D and magnesium had a significant negative
correlation with frequency, duration, severity, and disability in migraine.



MATERIALS AND METHODS

Study population : This cross-sectional study was conducted between
migraine patients in AL-Basra city, Iraq , in autumn 2012. Totally, 89
migraine patients (72.4% women and 27.6% men) aged 10-61 years

were selected.

Baseline data and anthropometric assessment : First, for every
participant, data regarding age, sex, weight, height, waist circumference
(WC) , body mass index (BMI), education, medical history, consumption
of vitamin and other mineral supplements were collected. Body mass
index was determined using body weight (in kilogram) divided by height
(in meter square). Waist circumference was measured by inelastic tape

at narrowest part of body, below the ribs.

Biochemical assessment : To assess serum levels of vitamin D, 25(OH)
D3 was measured by ELISA . Results of serum vitamin D were classified.

According to the ELISA way in laboratory:

e Deficiency (serum vitamin D less than 12 ng/ml)

e Insufficiency (serum vitamin D between 12 and 30 ng/ml)

e Sufficiency (serum vitamin D more than 30 ng/ml).

Calcium, phosphor, and albumin also measured for the diagnosis of

primary hyperparathyroidism.




Migraine assessment : Migraine disease was established by neurologist.
Severity, duration of migraine attacks, and frequency of attacks each
month was completed by neurologist. Migraine severity was measured
by Visual Analogue Scale The headache diary result (HDR) was
determined as: Duration of headache multiplied by frequency of

headache.

Statistical methods : Statistical analysis was conducted by applying the
SPSS 18.0 software (SPSS, Inc. Chicago, IL, USA). Several linear
regression analysis was performed to determine relationship among
serum vitamin D levels and migraine headaches. P values less than 0.05

were considered as significance levels.

RESULTS : In this study, from 89 migraine patients at baseline, thirteen
patients refused to participate. Finally, 76 patients with mean age of

33.1 + 11.1 years were included for the analysis. There were 55 women

with mean age of ( 33.4 + 10.5 ) years and 21 men with mean age of

(32.4 £+ 12.8 ) years. Demographical characteristics of patients are shown
in Table 1. Mean migraine severity was 6.6 £ 1.1, which was more
between males. But, mean HDR was more between females.
Deficiency, insufficiency, and sufficiency of vitamin D were observed
13.2%, 68.4%, and 18.4% between patients, respectively. Table 2 appear
unadjusted Pearson’s correlation coefficients of serum 25-OH-D3 with

another variable.

No important correlation was observed between serum vitamin D levels
with migraine severity. However, a significant positive association was

found among serum vitamin D levels and HDR.




Several linear regression was used to determine the relationship among

serum 25-OH-D3 with migraine severity and HDR.

Results of several linear regression for relationship among patients
characteristics with migraine severity and HDR are shown in Tables 3 and
4, respectively. In addition, after adjustment for confounding variables
such as age, sex, BMI, waist circumference ( WC) , education and
number of chronic diseases, significant association was not present
between serum levels of vitamin D and migraine severity (P = 0.741).
But, a significant positive connection was shown between serum
vitamin D levels with HDR (P = 0.042). So that, one unit increase in

serum levels of vitamin D is related to increased 0.014 log HDR .

According to values seen in Tables 3 and 4, effect of gender on migraine
severity and HDR is more than other variables. However, when we
compared the relationship among vitamin D groups (deficiency,
insufficiency, and sufficiency) with migraine severity and HDR, no

association was seen . These results are shown in Table 5.

Table 1: Demographical characteristics of patients with
migraine

Variables Male Female Total
Ape (years) 3Z2.4%1.4 33 4+1.7F I3 1+1.Z
BEMI (kg 2]t 24.5+0.5 26.820.5 26.2+0.5
Waist circumference [cm) QEA+11 QLFEI1LZE o1.8+1.1
Mumbers of chronic diseases™ 0. 2+0_04 O 401 O.4x0_0%
Education [vears) 11.0+0_4 10.5+0_4 10 F=0. 4
Migraine sewverily FZ2+01 G 401 G_o6=01
Freguency™ B.5+0.5 B .4+0.9 B 4+0 &
Duration [howr) 11.7+0.% 2792 3 23 421
HI¥R:= 105 5+12.7 1929222 & 16882208
Serum 25(0H) 3 [negsml) 24 4+1.46 22 9+ 23.3+1.8




Table 2: Correlation of serum 25-0H-D3 with
demographical variables and variables related to
migraine

25-0H-D3
Variables P value
Age [years) 0.05&
BMI (kg m*)! 0.30%
Waist circumference [cm) 0.I%3
Mumbers of chronic diseases (R |
Educatiocn (years) 0.3468
Migraine sewverity 0277
HIxRt 0043

Table 3: Results of multiple linear regression for relationship between patients characteristics and migraine severity

Varlables Unstandardized Standardized Pvalue R for multiple
f-coefficlents f-coefficlents model

Sex 0.%7 0.384 0.002 0.21

Age (years) -0.002 -0.020 0877

BMI (kg/m?) 0.083 0.359 0110

Waist circumference (cm) -0.009 -0.083 0.708

Numbers of chronie diseases 010 0.074 0.509

Education (years) 0.053 0.183 0.100

25-0H-D3 (ng/ml) 0.003 0.036 0.741

Table 4: Results of multiple linear regression for relationship between patients characteristics with HDR!

Varlables Unstandardized Standardized Pvalue R# for multiple
f-coefficients f-coefficients model

Sex -0.702 -0.312 0.013 0.184

Age (years) -0.004 -0.041 0.75%

BMI {kg/m?) -0.064 -0.310 0177

Waist circumference (cm) 0.005 0.056 0.805

Numbers of chronic diseases 0.095 0.080 0.497

Education (years) -0.006 -0.024 0.834

25-0H-D3 [ng/ml) 0.014 0.232 0.042

Table S: Results of multiple linear regression for
relationship between vitamin D groups with migraine
sewverity and HDR"

25-0H-D3
Variable Unstandardized Standard ized
p-coafficlents f-coaffichents
Migraine sewverity o035 (e N o)y
HDR*® Q130 0.a7z




DISCUSSION

In this study, we have seen a significant positive correlation among
serum levels of vitamin D and HDR, and this relationship remained
significant upon adjustment for confounding variables such as age, sex,
BMI, waist circumference (WC), education, and number of chronic
diseases . However, there was no significant connection among serum
vitamin D and migraine severity. In this study, also, we investigated this
relationship according to various vitamin D groups, but, relationship was

not seen among vitamin D groups and migraine.

A few case reports have indicated the role of Vit. D in headache,
including migraine.[18,19,20 ] Thys-Jacobs conducted two case reports
in this field in 1994.[18,19 ] A case report study was conducted in 2
female patients with migraine associated with menstruation and
premenstrual syndrome (PMS ) . These patients had low levels of vit. D
and with consumption of vit. D and calcium supplement (1600-1200 U

per day) significant lowering in migraine attacks and premenstrual

symptoms (PMS) were seen during two months treatment.[18]

Another study performed among postmenopausal patients with
migraine and low levels of vit. D showed that with supplementation of
vit. D and calcium, the frequency and duration of migraine attacks
lowered .[19] Prakash and Shah found that daily intake of vit. D calcium
supplementation (1500 IU vitamin D3 and 1000 mg calcium) between 8
patients with vit. D deficiency, osteomalacia, and chronic tension-type

headache confirmed an improvement in headache during 4-6 weeks.




In this study, serum levels of calcium became normal upon a week of
treatment, but improvement in headache was after many weeks of
treatment, hence, vitamin D is probably more important than calcium in
improving headache.[18] A few studies have shown an correlation
between low levels of vitamin D with greater incidence of chronic pain
and headache.[21,22 ] In 2008, Turner et al. reported the prevalence of
vit. D deficiency at 26% between 267 patients with chronic pain
(including 25 patients with headache).[20] In another study, chronic pain
was significantly correlated with vit. D status between English women,

but, this correlation was not seen between men.[22]

In Norway, a multi-ethnic study with cross-sectional descriptive designs,
decrease level of vit.D (levels less than 50 nmol/l) were reported
between 58% of patients with musculoskeletal pain, headache, and
fatigue. There was an inverse relation among headache with vitamin D,
and lowering in frequency of headache attacks was seen with increased

levels of vitamin D; also this connection remained after adjustment for

age, sex, season, and geographical region (OR =2.6, P=0.008). Serum

levels of vit. D were lower in patients with headache than in other
patients. Vit. D levels was lower in winter and spring than in summer
and autumn. Wheeler and O’Brien showed that patients with migraine
have low vit. D levels.[24,25] Wheeler, reported that 14.8% of patients
with chronic migraine had serum levels of vitamin D less than or equal to
20 ng/ml and 25.9% of patients had serum vit. D levels ampng 20 and 30
ng/ml.[21] In Greece, prevalence and frequency of headaches was
greater in northern areas and regions with average low temperature

than in southern regions.[27]




Serum vit. D levels is higher between individuals who live at lower
latitudes and is an essential factors for low prevalence of headache.[11]
Data have shown an increasing frequency of attacks during the fall and
winter and less attacks in summer,[11] which is probably due to low
levels of vit. D in the fall and winter and indicates role of vitamin D in

causing headache.[11] In a cross-sectional study including 11,614

participants in the 6™ survey of Tromsg study, significant correlation

was not seen among serum levels of vitamin D and migraine, but
association between non-migraine headache and vit. D levels was only
important in nonsmokers group and adjustments were performed for
age, BMI, sex, season, chronic diseases, education level, physical activity,

and alcohol consumption.[27]

Accurate role of vit. D deficiency in headache is unknown.[23] The main
mechanisms in causing headache include sensitization of 2" and 3™
neurons due to continuous stimulation of sensory receptors of
periosteal coverage (because of bone swelling) and , central sensitization
(because of bone swelling). Other mechanisms of headache in patients
with vit. D deficiency are low serum levels of magnesium (Mg) .[19]
Abnormal metabolism of magnesium(Mg) is involved in the
pathogenesis of tension-type headache.[19] Magnesium deficiency in
the brain, blood, erythrocyte, monocyte, and platelet have been present
between patients with tension-type headaches and other types of
headache. About 40-50% of patients with tension-type headache have
decrease level of serum levels of magnesium. In different studies,
patients with tension-type headache have responded to treatment with

magnesium (Mg).[19]




Vit. D deficiency may lead to tension-type headache using decreased

absorption of magnesium, since , intestinal absorption of magnesium
through food is dependent on vit. D.[19] Another mechanisms include
the presence of vitamin D receptors, 1-hydroxylase and vitamin D

binding protein in the brain, especially hypothalamus.[11]
This study has many limitations

First, the study is cross-sectional, hence, we cannot see a causal link,
thus, more clinical trial studies are required to be performed.
Second, the sample size of study is small and more studies are needed
to do with larger sample size.
Third, further adjustments for confounding variables such as physical
activity and alcohol consumption will be required since these variables

may influence the serum levels of vitamin D.




CONCLUSION

High levels of serum 25-OH-D3 were related to higher headache diary

result( HDR) . After adjustment for confounding variables, this significant
correlation remained. No significant relationship was shown among

serum vitamin D and migraine severity. Additional studies are required

to be performed with a larger sample size.
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