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Abstract
The exact mechanism of the migraine pathophysiology remained unclear. Although there are some reports showing low-grade
inflammation in migraineurs, further studies are needed in this field. Thus, we designed a study to evaluate the serum levels of
two main proinflammatory markers in migraine patients. In this case-control research, 43 migraine patients (23 chronic and 20
episodic migraineurs) and 40 age-sex-matched headache-free controls were studied. Demographic, dietary, and anthropometric
data, headache characteristics, and serum C-reactive proteins (CRP) and tumor necrosis factor-alpha (TNF-α) assessments were
collected. The mean ± SD age of the case and control groups were 36.98 ± 9.91 and 34.84 ± 9.75 years respectively. Compared to
control subjects, both episodic and chronic migraineurs had significantly higher median levels of TNF-α (0.24, 0.95, and 1.90 pg/
ml, respectively; P value < 0.001). Also, we observed a positive association between the TNF-α levels and the odds of having
migraine after considering gender, age, body mass index, and dietary intakes of energy, carbohydrate, protein, fat, and mono and
poly unsaturated fatty acids in the multivariable regression models (OR = 2.15; 95% CI 1.31–3.52; P value < 0.001). However,
no significant association was demonstrated between migraine and serum CRP (OR = 2.91; 95% CI 0.87–9.78; P value = 0.08).
These findings supported that inflammatory state could be related to the pathogenesis of migraine and it can thus be suggested
that this effect might be beyond migraine progression. Further detailed studies are needed to investigate the importance of these
findings in the pathogenesis of migraine headache.
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Introduction

Migraine is one of the most disabling neurological disease with
symptoms that include recurrent, moderate to severe headache
attack, nausea, vomiting, photo- and/or phonophobia [1].

Migraine affects approximately 11% of the adult population
worldwide [2] and it is three times more prevalent in females
than in males [3]. This condition is associated with high indi-
vidual and society burden and is listed as the third highest cause
of disability in under 50 years old [4]. Based on frequency of
headache attacks, migraine sub-classified into chronic migraine
(CM) and episodic migraine (EM) [5]. EM (defined as less than
15 days of headache per month) is more prevalent than CM [6]
and, if it is not paid proper attention to EM, it progresses to CM
over time [7]. Patients who suffer from CM experience more
than 14 days of headache per month and have higher headache-
related disability compare to EM [8].

Migraine as a complex disorder is more than a simple head-
ache. So far, many underlying mechanisms and factors, in-
cluding obesity, vascular, neurogenic, and trigeminovascular
system activation have been hypothesized. It is now almost
established that some immunological changes could contrib-
ute to migraine. Recent insights have focused on Bneurogenic
inflammation^ theory that emphasizes on the release of

Fahimeh Martami and Maryam Seifishahpar contributed equally to this
work.

* Mansoureh Togha
Toghae@sina.tums.ac.ir

1 Headache Department, Iranian Center of Neurological Research¸
Neuroscience Institute, Tehran University of Medical Sciences,
Tehran, Iran

2 Department of Clinical Nutrition and Dietetics, Faculty of Nutrition
and Food Technology, Shahid Beheshti University of Medical
Sciences, Tehran, Iran

3 School of Nutritional Sciences and Dietetics, Tehran University of
Medical Sciences, Tehran, Iran

Neurological Sciences
https://doi.org/10.1007/s10072-018-3493-0

http://crossmark.crossref.org/dialog/?doi=10.1007/s10072-018-3493-0&domain=pdf
http://orcid.org/0000-0002-9368-6835
mailto:Toghae@sina.tums.ac.ir


inflammatory agents effects in activation and sensitization of
peripheral nociceptors [9–14]. It is also proposed that a higher
level of these inflammatory agents could provoke the activa-
tion of trigeminal nerves and the release of vasoactive neuro-
peptides and consequently contribute to inflammation [14].

Mounting evidence points to abnormal inflammatory
markers in the systemic circulation in migraineurs [15–21]. In
addition, there are several reports regarding elevated plasma
proinflammatory markers including C-reactive proteins (CRP)
[22, 23], interleukins (ILs, e.g., IL-1 and IL-6) [19], and tumor
necrosis factor-alpha (TNF-α) [24] in migraine patients.
Moreover, during migraine attacks, the level of IL-1β, IL-6,
IL-8, and TNF-α are further increased [16, 17]. TNF-α is an
important proinflammatory cytokine that its central or periph-
eral administration can induce hyperalgesia [25]. Several stud-
ies showed changes in serum [26], plasma [16], or urine level of
TNF-α [27] either during attacks or attack-free intervals in
migraineurs. As such, it is evident that TNF-α is one of the
most critical cytokines involving in migraine pathology.
Furthermore, previous studies have reported that CRP, a posi-
tive acute-phase protein that increases in response to inflamma-
tion, might play a role in migraine pathogenesis [22, 23, 28].

However, to date, the studies evaluating the levels of bio-
markers in migraine presented controversial results in differ-
ent populations. Furthermore, most of the studies have been
limited by small sample sizes [17, 29–31]. Thus, it seems that
well-characterized population-based studies are needed to
overcome such limitations and to clarify the exact role of
inflammation in migraine pathogenesis. Thus, further studies
are needed to clarify the exact role of inflammation in mi-
graine pathogenesis. In this regard, we designed a study to
evaluate the serum level of two main proinflammatory
markers in episodic and chronic migraine patients in compar-
ison to healthy population in order to examine the potential
relationship between inflammatory markers and migraine.

Method and materials

Study population

In this case-control study, 43 migraine patients (23 chronic
and 20 episodic migraineurs) and 40 age-sex-matched healthy
headache-free controls were studied. The case group was re-
cruited from a tertiary headache clinic, and the control group
were from healthy nonmigraineurs population. Study subjects
were considered to be eligible for enrollment if they aged
between 18 and 60 years, had a body mass index (BMI) be-
tween 18.5 and 35 kg/m2, not having a medical history of
allergic, inflammatory, infectious or immune, and other chron-
ic disorders including cardiovascular disorders, diabetes
mellitus, rheumatoid arthritis, inflammatory bowel disease,
irritable bowel syndrome, and pulmonary and infectious

diseases, in addition to other neurological diseases (including
epilepsy, Parkinson disease, multiple sclerosis, Alzheimer dis-
ease, other subtypes of headaches, etc.). Also, diagnosis of
episodic or chronic migraine during at least last 6 months prior
to study was confirmed by our expert headache specialist-
neurologist (Prof. M.T.) [32] according to the International
Headache Society criteria (ICHD-IIIβ).

Excluded participants were those with a history of the men-
tioned diseases and those who refused to sign informed consent.

The study protocol complied with the guidelines of the
2013 version of the Helsinki Declaration was and also ap-
proved by Iranian Center for Neurological Research institu-
tional review board (research number = 95-03-54-34008) and
Ethics Committee of Tehran University of Medical Sciences
(ethical code number = IR.TUMS.VCR.REC.1396.2270), al-
so written informed consent was obtained from all patients.

Headache diaries and visual analog scale (VAS)

At study baseline, required information on demographic char-
acteristics, medications, and medical history were obtained
from all study subjects. In addition, fasting blood samples
were collected from the participants in control group. After
fulfilling the inclusion criteria for case group, all migraine
patients were undergone neurological examination and given
a headache diary (Appendix) in order to keep a record of their
migraine attacks’ characteristics during the month ahead and
return them at the second visit when the blood samples were
obtained from them.

The headache diary helps the patients to record frequency
of migraine attacks, intensity of each headache (ranging from
0 to 10), duration of headache attacks, the number of days
taking abortive drugs, and the number of abortive drugs that
they used during each attack. Also, patients were followed up
during 1 month by weekly telephone calls.

Visual analog scale (VAS) scoring system was also applied
as a valuable instrument to rate pain intensity as follows: from
0 (approximately without pain) to 10 (the worst possible pain
experienced by the patient). Disability was assessed using the
MIDAS questionnaire. MIDAS is a 7-item questionnaire that
evaluates the impact of headache on work, home, social, and
leisure activities in the past 3 months. TheMIDAS uses a total
score grading scale of none (0–5), mild (6–10), moderate (11–
20), and severe (> 20) to determine the migraine related
disability.

In addition, due to the fact that all studied patients in the
case group were examined by the headache specialist-neurol-
ogist, their prescribed abortive and prophylactic medications
were mainly as follows: Nonsteroidal Anti-inflammatory
Drugs (NSAIDs), other analgesics (Codeine) and Triptans as
abortive drugs and β-Blockers (such as Propranolol),
Selective serotonin reuptake inhibitor (SSRIs), Tricyclic anti-
depressants (TCAs), and Antiepileptic drugs (AEDs) (such as
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Topiramate and Sodium valproate/Depakine) for prophylactic
treatment.

Serum TNF-α and CRP assessment

The blood samples (5ml) were drawn from antecubital vein of
all participants following an overnight fasting at the study
baseline. The serum samples were immediately separated
within 10 min and frozen at − 20 °C until assay. Serum con-
centrations of TNF-α was measured using enzyme-linked im-
munosorbent assay (ELIZA) applying kits from the Diaclone
Company (France) according to manufacturers’ instructions.
Additionally, CRP measurements of samples was determined
via turbidimetric immunoassay method.

Dietary intakes and anthropometric assessments

Body weight of all participants was measured at baseline
while they were wearing light cloths and bare feet using a
Seca 755 dial column medical scale (accurate to 0·5 kg).
Height was measured by a fixed standard stadiometer without
shoes and recorded accurate to 0.1 cm. Then, BMI was calcu-
lated as weight (kg)/height (m2).

Also, a nutritionist interviewed all participants and fulfilled
a 3-day food recall (2 working days and 1 day in the week-
end). Then after, mean daily intakes of dietary energy (kcal/d),
macronutrients (carbohydrate, protein, and fat), monounsatu-
rated fatty acid (MUFA), and polyunsaturated fatty acid
(PUFA) were estimated applying Nutrition-4 (N4) software.

Sample size and statistical analysis

We did not apply a priori sample size calculation, thus this
sample size was of convenience. AKolmogorov–Smirnov test
was used to test normality distribution of data. In the case of
normal distributed continuous data, independent-sample t
tests was applied while chi-square test was performed for
comparisons of categorical variables. According to the type
of variables and the tests used, values are demonstrated as

means and standard deviations (SD), and numbers and per-
centages. An analysis of variance (ANOVA) was performed to
compare mean values of headache characteristics among
tertiles of serum TNF-α and CRP levels. In addition, unad-
justed and adjusted binary logistic regression analysis were
used to identify the possible inflammatory risk factors of mi-
graine and odds ratios (OR) with 95% confidence intervals
(CI) were estimated. Statistical significance levels considered
at P value < 0.05 in all performed analysis. Analyses were
conducted using SPSS 21 (IBM Armonk, NW, US). Pearson
correlation test was also used to estimate the correlations be-
tween serum concentration of serum TNF-α and CRP and
headache attacks frequency.

Results

Baseline characteristics of migraineurs and controls

Table 1 summarized the baseline characteristics of the study
population, including the sex, age, BMI, total energy, and
macronutrients’ intake. The migraine group consisted of 43
patients (79% women, mean aged 36.98 ± 9.91 years) of
whom 20 patients suffered from EM and 23 subjects had
CM. The control group comprised of 40 healthy subjects
(77.5% women, mean aged 34.84 ± 9.75 years). There were
no significant differences in mean age and gender distribution
between the migraineurs and the control group. Although, no
significant differences were found across the groups in BMI,
total energy, and carbohydrate intake, when compared to con-
trol group, migraineurs (both EM and CMpatients) were char-
acterized by significantly lower intakes of protein, fat, and
also MUFA and PUFA consumption (P value < 0.05).

Serum concentration of TNF-α and CRP in studied
groups

The serum level of TNF-α and CRP were determined in the
three groups and the results are shown in Table 2. Compared

Table 1 Baseline characteristics
of the studied participants Control (n = 40) Migraineurs (n = 43) P value

Number (%) of women 31 (77.5%( 34 (79.1%) 0.86

Age (year) mean (SD) 34.84 (9.75) 36.98 (9.91) 0.32

Body mass index (kg/m2) mean (SD) 25.36 (4.57) 26.04 (4.58) 0.50

Dietary energy intake (kcal/d) 1701.21 ± 416.12 1522.91 ± 466.61 0.07

Dietary carbohydrate intake (g/d) 232.01 ± 57.98 211.34 ± 87.54 0.21

Dietary protein intake (g/d) 69.56 ± 9.40 59.47 ± 28.24 0.03

Dietary fat intake (g/d) 56.31 ± 15.76 45.01 ± 14.72 0.00

Dietary MUFA intake (mg/d) 19.16 ± 5.69 11.78 ± 4.50 0.00

Dietary PUFA intake (mg/d) 22.40 ± 9.48 14.21 ± 6.95 0.00

SD standard deviation, MUFA monounsaturated fatty acid, PUFA polyunsaturated fatty acid
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to control group, both episodic and chronic migraineurs had
significantly higher TNF-α levels (0.24 (0.11–7.08), 0.95
(0.10–17.40), 1.90 (0.10–14.40) pg/ml, respectively; P value
< 0.001). In addition, 40% of participants in the control group
were in the lowest tertile of serum TNF-α, whereas 56.5% of
CM group and 50% of EM patients were in highest tertile of this
inflammatory factor (P value < 0.001). In addition, we found no
significant differences between two migraine sub-groups and
healthy controls in terms of serum CRP concentrations. It was
shown that the number of controls in the second tertile of serum
CRP was significantly higher than both chronic and episodic
patients (52.5, 21.7, and 15%, respectively; P value ≤ 0.05).
Also, when comparing two sub-groups of migraine (EM and
CM), no significant differences were observed in the serum
levels and number of patients in tertiles of TNF-α and CRP.

Headache characteristics in episodic and chronic
migraineurs

Among episodic and chronic migraineurs, we found no sig-
nificant differences in migraine-related variables including the
number of analgesic medications, frequency of attacks, as well
as severity, duration of each attack, and MIDAS scores across
different tertiles of TNF-α or CRP serum levels.

The association between TNF-α and CRP andmigraine

We observed a positive association between the TNF-α levels
and the odds of having migraine (OR = 1.58; 95% CI 1.09–
2.30; P value = 0.01) (Table 3). Additional adjustments for
potential confounders did not change the directions and sig-
nificance of these findings and interestingly, the odds of hav-
ing migraine increased. This association was most clearly
demonstrated after considering gender, age, BMI, and dietary
intakes of energy, carbohydrate, protein, fat, MUFA, and
PUFA in the multivariable regression models, which showed
a likelihood of more than two times risk of having migraine
(OR = 2.15; 95% CI 1.31–3.52; P value < 0.001).

On the other hand, no significant association was demon-
strated between migraine and serum CRP concentrations in
the crude regression models and after controlling for gender,
age, BMI, and dietary intake of energy, carbohydrate, protein,
fat, MUFA, and PUFA in the other regression models (OR =
2.91; 95% CI 0.87–9.78; P value = 0.08).

Figure 1a–b shows the serum levels of TNF-α and CRP of
migraineurs against their headache attacks’ frequency.
Pearson correlation analysis showed no significant correlation
between TNF-α or CRP serum levels and the mean frequency
of headache attacks per month (Pearson correlation 0.11; 95%
CI − 0.19 to 0.39; P value = 0.47; Pearson correlation 0.05;
95% CI − 0.25 to 0.34; P value = 0.74, respectively).

Table 2 The comparison of serum TNF-α and CRP status in the studied groups

Control (n = 70) Chronic (n = 23) P value compare
with controls

Episodic (n = 20) P value compare
with controls

P value compare
with chronic

Serum TNF-α (pg/ml) median
(range)

0.24 (0.11–7.08) 1.90 (0.10–14.40) 0.03 0.95 (0.10–17.40) 0.00 0.61

Tertiles of Serum
TNF-α number
(%)

1st tertile 16 (40%) 8 (34.8%) 0.00 4 (20%) 0.00 0.17
2nd tertile 21 (52.5%) 2 (8.7%) 6 (30%)

3rd tertile 3 (7.5%) 13 (56.5%) 10 (50%)

SerumCRP (mg/dl) median (range) 0.36 (0.14–0.98) 0.33 (0.07–10.28) 0.83 0.35 (0.08–7.10) 0.80 0.89

Tertiles of Serum
CRP number (%)

1st tertile 10 (25%) 9 (39.1%) 0.05 9 (45%) 0.02 0.83
2nd tertile 21 (52.5%) 5 (21.7%) 3 (15%)

3rd tertile 9 (22.5%) 9 (39.1%) 8 (40%)

TNF-α tumor necrosis factor-alpha, CRP C-reactive protein

Table 3 The odds ratio (OR) ofmigraine headache and 95% confidence
interval (CI) for serum inflammatory markers

OR 95% CI P value

TNF-α (pg/ml)

Model 1* 1.58 (1.09–2.31) 0.01

Model 2** 1.64 (1.15–2.35) 0.00

Model 3*** 1.65 (1.15–2.37) 0.00

Model 4**** 2.15 (1.31–3.52) 0.00

CRP (mg/dl)

Model 1* 2.30 (0.88–6.04) 0.08

Model 2** 2.25 (0.85–5.91) 0.09

Model 3*** 2.25 (0.84–6.01) 0.10

Model 4**** 2.91 (0.87–9.78) 0.08

*Unadjusted regression models

**Regression models adjusted for gender and age

***Regression models adjusted for gender, age, and body mass index
(BMI)

****Regression models adjusted for gender, age, BMI, and dietary intake
of energy, carbohydrate, protein, fat, monounsaturated fatty acids
(MUFA), and polyunsaturated fatty acids (PUFA)
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Discussion

In the present case-control study, we investigated the serum
level of TNF-α and CRP in migraineurs compared to healthy
subjects and their association with migraine headache. One of
the main findings of our study was that migraine patients have
a significantly higher serum level of TNF-α compared to con-
trol group. However, there was no significant differences be-
tween chronic and episodic migraineurs regarding the level of
TNF-α and CRP. Thus, it may be hypothesized that augment-
ed proinflammatory state as a result of higher serum levels of
TNF-αmight play a role in increasing the odds of developing
migraine in susceptible patients, other than in the
chronification of less frequent (episodic) migraine headaches.

Another important finding of our study was the significant-
ly higher odds of having migraine in relation to TNF-α levels.
After considering the potential confounders and dietary in-
takes of energy, and macronutrients, MUFA and PUFA in

the adjusted regression models for TNF-α, the odds of devel-
oping migraine increased more than two times.

These results may further support the hypothesis of neuro-
inflammation may play a role in developing migraine among
susceptible patients. Our findings also appear to be substantiat-
ed by a number of previous reports in this field [19, 23, 33–36].
In a case-control study by Oliveira et al. which set out to assess
plasma concentrations of TNF-α, and other inflammatory
markers such as IL-1β, IL-6, IL 8, IL-12p70, and IL-10 among
20 episodic migraineurs compared with 17 healthy females, it
was shown that plasma levels of TNF-α and IL-12p70 were
significantly higher in EM patients; conversely, the levels of IL-
6, IL-8, and IL-10 were lower than the controls [33]. Other
researchers, however, who have investigated serum levels of
some of inflammatory markers have not found significant dif-
ferences in migraine patients compared to headache-free sub-
jects [19, 30, 37]. Uza et al., for example, have showed that 64
newly diagnosed migraine patients had significantly elevated
levels of IL-1β and IL-6 and lower IL-10 in comparison to 34

a 

Pearson r 
2111.0r

95% confidence interval -0.1958 to 0.3983
63210.0erauqsR

P value 
P (two-tailed) 0.4779

b 

Pearson r 
78150.0r

95% confidence interval -0.2525 to 0.3469
096200.0erauqsR

P value 
2147.0)deliat-owt(P

Fig. 1 aThe correlation between serum (TNF-α) concentration and themean frequency of headache attacks per month. b The correlation between serum
(CRP) concentration and the mean frequency of headache attacks per month
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healthy participants; however, contrary to our study, they have
reported that TNF-α serum levels in migraine patients did not
differ from controls [19]. Also, it should be noted that the mean
values of TNF-α levels in our studied groups (0.59 ± 1.35, 3.52
± 4.54, and 2.64 ± 4.23 pg/ml in controls chronic and episodic
migraine patients, respectively) correlate fairly well with
Oliveira et al. [33] (1.7 ± 0.5 pg/mL, 1.2 ± 0.2 pg/mL, control
group, and migraine group, respectively) but they were lower
than those of Uza et al. (27.2 ± 48.1, 15.4 ± 0.7 pg/ml in mi-
graine patients, and controls, respectively) [19].

Furthermore, we failed to show notable differences in CRP
concentrations of migraine suffers in comparison with healthy
individuals which concur well with a number of previous
findings [38–42]. On the other hand, there are also some re-
ports showing significantly higher levels of CRP among
migraineurs compared to controls [23, 34, 43].

We found significantly lower intakes of protein, fat, and
also MUFA and PUFA in migraineurs compared to control
group. However, regarding total energy intake, which repre-
sents general dietary intakes of individual, no significant dif-
ferences were found across the groups. Generally, the ob-
served differences in macronutrients’ intake may be due to
the changes that migraine patients might make in the diet in
order to avoid experiencing headaches. Thus, we have con-
trolled for all these dietary variables in the multiple regression
models when exploring the association between inflammatory
markers and migraine headache. More detailed and compre-
hensive examination of dietary intake patterns in the future
studies are needed in order to clarify the association between
migraine and diet components.

So far, most of the studies concerned about the relationship
between cytokines levels and the risk of having migraine or
investigated the different levels of inflammatory markers be-
tween migraineurs and headache-free controls [19, 23, 30, 34,
37–39, 43]; while in the current study, we also evaluated any
correlation between TNF-α and CRP levels and headache
attacks frequency. However, our findings did not show any
significant association between migraine attacks frequency
and serum levels of TNF-α and CRP among episodic and
chronic migraineurs. Hence, it could conceivably be hypoth-
esized that the possible role of inflammation may only exist in
migraine development among susceptible subjects and not in
its progression to be more frequent and chronic.

The alterations in immune system and inflammatory media-
tors have been implicated in migraine pathophysiology [14].
For example, it has been proposed that dysregulation in the T
helper1 to T helper2 balance may be associated with migraine
nociception [14]. Also, the pathways underlying the pathogen-
esis of migraine mediated by inflammation are currently under
investigations [12]. According to the neurogenic inflammation
theory, release of inflammatory agents in the vicinity of sensory
fibers results in activation and sensitivation of peripheral
nociceptors [25]. Consequently, vasodilation and plasma

protein extravasation occurs as a result of the vasoactive medi-
ator released from trigeminal perivascular nerves in the dura
mater [25]. Furthermore, the finding of numerous clinical and
experimental studies supports this fact that some immunologi-
cal changes occur during migraine attacks including elevated
immunoglobulin levels and cytokine concentrations
[44–47].To clarify the relationship between migraine and neu-
rogenic inflammation, various cytokines and other inflammato-
ry markers have been evaluated. TNF-α is an endogenous pro-
inflammatory cytokine with immunological function that has
been shown to promote the activation and sensitization of
nociceptors [48]. The inference that TNF-α is a potential critical
mediator of migraine has been further supported by the finding
of elevated levels of TNF-α in the internal jugular blood during
migraine attacks [17] and its augmentation in serum [49], plas-
ma [16], and urine of migraineurs [27]. In addition, it is worth
noting that TNF-α has been considered a pain-mediator that,
when administered centrally or peripherally, can cause
hyperalgesia and pain hypersensitivity [25]. Likewise, the role
of CRP has been investigated to indicate the association be-
tween migraine and neurogenic inflammation [35].

Regarding elevated TNF-α levels among migraineurs, our
study and previous research do not provide straight-forward
evidence whether the pain or migraine itself changed the level
of TNF-α. However, the fact that TNF-α seems to have pain-
mediating role [25] supports the idea related to the role
of TNF-α in pain generation and other aspects of migraine
pathophysiology [37].

The key strengths of the present study were the diagnosis of
migraine by an expert headache specialist-neurologist and ex-
clusion of all other types of headache except for chronic and
episodic migraine. Recruiting the healthy subjects in the cur-
rent research have provided the possibility to indicate differ-
ences between each sub-type of headache and control group in
terms of inflammatorymarker level. In addition to considering
age-sex-matched controls, the effects of major confounders
and background variables have been also considered in the
association between two main types of migraine and serum
levels of TNF-α and CRP that ultimately can reduce the risk
of chance findings.

Our study, however, was limited by the small sample
size and case-control design that made it difficult to iden-
tify a causal relationship between migraine and inflamma-
tion. In addition, we did not assess the CSF level of
TNF-α, serum level of soluble TNF receptors (sTNFR),
and gene expression of this biomarker which could be
helpful in establishing the nature of the link between mi-
graine and inflammation. In addition, we only investigat-
ed the levels of two inflammatory markers whereas ex-
ploring a variety of inflammation and oxidation bio-
markers in order to proving the association between mi-
graine and inflammation is needed. Also, we did not in-
vestigate the exact type and dosages of medications used
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in migraineurs; therefore, we suggest to carefully examine
the patient’s drug consumption and determine its effects
on the levels of inflammatory factors in future research.

Conclusion

In current study, migraine patients either chronic or episodic
had higher serum levels of TNF-α than healthy individuals.

However, there was no significant difference between chronic
and episodic migraine about TNF-α and CRP. These findings
further supported the hypothesis that inflammatory state might
be related to the pathogenesis of migraine. In conclusion,
about the relationship between migraine and inflammatory
cytokines, we are on a long way on the basis of the recent
researches. Further large and detailed studies are needed to
investigate the importance of these findings in the pathogen-
esis of migraine headache.

Appendix
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