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Is migraine an inflammatory event? Which inflammatory 
markers can we use for migraine? 
   
Buket Tugan Yildiz1, Tulay Tuba Koca2 

1Kahramanmaras Sutcu Imam University Faculty of Medicine Department of Neurology, Kahramanmaras, Turkey
2Kahramanmaras Sutcu Imam University Faculty of Medicine Department of Physical Medicine and Rehabilitation, Kahramanmaras, Turkey

Copyright © 2019 by authors and Annals of Medical Research Publishing Inc.

Abstract
Aim: It is considered that a relationship exist between migraine and neurogenic inflammation. High levels of tumor necrosis factor, 
interleukin-6 and C-reactive protein were determined in the studies. The cytoprotective and antioxidant effect of bilirubin has been 
shown. Lower serum bilirubin levels have been shown some diseases. For all that, there is no consensus in the results. Our purpose 
in this study is to determine the relationship between migraine and inflammation markers like erythrocyte sedimentation rate, 
C-reactive protein , bilirubin.
Material and Methods: The study included 50 migraine patients and 40 healthy individuals as a control group. Erythrocyte 
sedimentation rate and C-reactive protein, bilirubin parameters, aspartate aminotransferase, alanine aminotransferase were 
recorded. 
Results: Erythrocyte sedimentation rate and C-reactive protein  were significantly higher in migraine group. Bilirubin parameters and 
aspartate aminotransferase , alanine aminotransferase  values were similar.
Conclusion: Higher serum inflammatory markers support the role of inflammation in migraine pathogenesis. For bilirubin levels 
larger cross- sectional studies are needed.
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INTRODUCTION
Migraine is a common primary headache with unilateral, 
throbbing, episodic pain (1). In previous studies it was 
determined that there is an association with migraine and 
neurogenic inflammation (1,2). 

Increased levels of tumor necrosis factor (TNF) and 
interleukin-6 (IL-6) have, however, been recently reported 
in migraine patients compared with healthy controls 
(1,3). High C- reactive protein (CRP) values was found 
in migraine patients in some studies and have been 
considered to be a marker in assessing inflammation of 
migraine patients (1,4,5).

The cytoprotective, potent antioxidant effect of bilirubin, 
previously known as toxic waste, has been shown in 
recent studies (6-8).

It has been recently shown that serum total bilirubin level 
can be used to stratify arterial stiffness in patients with 
coronary artery disease (6,9).

Moreover, serum bilirubin is associated with glomerular 
filtration rate, and lower serum bilirubin is considered to 
be a potential risk factor to determine reduction of kidney 
function in the general population (10).

The aim of this study is to determine the relationship 
between migraine and inflammation markers like ESR, 
CRP and bilirubin.

MATERIAL and METHODS
The study was planned as a prospective case control. 
The study included 50 migraine patients and 40 healthy 
individuals. All patients had been diagnosed with 
migraine without aura according to the international 
headache society criteria, third edition (beta version) 
(11). Fasting blood was used to measure erythrocyte 
sedimentation rate (ESR), C-reactive protein (CRP), 
bilirubin parameters, aspartate aminotransferase (AST), 
alanine aminotransferase (ALT). All these parameters 
were recorded. Patients with following diseases were 
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not included: cardiovascular disease, cerebrovascular 
disease, hypertension, diabetes mellitus, presence of 
known hepatobiliary  disease or surgery history, infectious 
disease, inflammatory disease that may influence the 
serum bilirubin concentrations. 

Statistical Analysis
Continuous variables were shown as means ± standard 
deviation, and categorical variables were presented as 
percentages. We used the Kolmogorov-Smirnov test to 
identify data normality. The t test and Mann–Whitney 
U test were used to analyze data according to their 
distribution. The correlation between two continuous 
variables was analyzed using the Spearman approach. 
Statistical analysis was performed using SPSS 16.0 
(SPSS Inc., Chicago, IL, USA); p<0.05 was designated as 
statistically significant.

Ethics statement
The ethics committee approval was obtained for this 
study. All participants gave  written consent form. 

RESULTS 
The study included 50 migraine without aura patients 
with mean age of 36.8± 10 years, 40 healthy individuals 
with mean age of 38± 1.1  years. There was no significant 
difference between the two groups in terms of age (p = 
0.06), gender (p = 0.42). The descriptive and comparative 
data for the study are summarized in Table 1. According to 
this, ESR (p = 0,015) and CRP (p = 0,005) were significantly 
higher in migraine group. Bilirubin parameters and AST, 
ALT values were similar.  It was found that ESR was 
negative correlated with direct bilirubin (rho = - 0.286; p 
= 0.044) (Figure 1) and total bilirubin (rho = -0.368, p = 
0.008).

Table 1. Descriptive and comparative analysis of the groups

Migraine (N=50) Control (N=50) p

Age  (year) 36.8±10 38.4±1.1 0.06

Gender  (M/F) 3/47 2/38 0.42

ESR 16.2±11.2 14.6±10.2 0.015

CRP 8.1±17 0.39±0.40 0.005

DBb 0.17±0.11 0.20±0.071 0.09

InBb 0.52±0.97 0.38±0.20 0.37

TBb 0.69±1 0.59±0.26 0.52

AST 24.5±8.4 24.5±10.3 0.99

ALT 18.9±7.9 15.9±10.3 0.21

Abbreviations: TBb: total bilirubin; InBb: indirect bilirubin; DBb: Direct 
bilirubin; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; 
AST: aspartate aminotransferase; ALT: alanine aminotransferase

Figure 1. Boxplot of the ESR of the groups 

DISCUSSION  
Migraine is a common primary headache with unilateral, 
throbbing, episodic pain (1). Recent insights for the 
pathogenesis of migraine suggested that migraine 
should be considered a primary neurovascular disorder, 
where reduced cerebral blood flow, reactive arterial 
vasodilatation, neurogenic inflammation and decreased 
inhibition of central pain transmission coexist (2,4). 
Several large studies have shown that inflammation plays 
a significant role in the pathogenesis of migraine, wherein 
largely pro-inflammatory cytokines are released and 
involved in sensitization of nerve endings during migraine 
(12). Increased levels of TNF, IL-6 have been reported in 
migraine patients compared with healthy controls (1,3). 

Recent studies have demonstrated that bilirubin has 
cytoprotective and strong antioxidant properties (6-8). 
Several studies showed that lower serum concentrations 
of bilirubin are associated with multiple sclerosis, systemic 
lupus erythematosus, diabetes mellitus (13-15). 

You- Fan Peng at al. studied serum CRP and bilirubin levels 
in migraine patients. They found that significantly lower 
median direct bilirubin, total bilirubin, indirect bilirubin in 
migraine patients in comparison with healthy controls and 
CRP levels were higher in migraine patients (1). 

Ling Cao at al. found that serum bilirubin concentration 
also were lower in migraine patients compared with 
healthy controls (6).

In our study we found higher serum CRP and ESR levels 
in migraine patients compared with same age and gender 
healthy controls (Figure 1). This result is consistent with 
the inflammatory pathogenesis of migraine; but serum 
bilirubin concentrations were same with healthy controls 
reverse other studies. 

In this study our patients were not in migraine attack 
and they were not newly diagnosed and some of them 
were using various drugs. Serum bilirubin levels may be 
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associated with migraine duration, but we didnot record 
patients’ migraine durations .

These findings were limited by small samples, the number 
of patients included in the study can be increased. These 
are limitations of this study.

In our study serum bilirubin concentrations were not 
different in migraine patients compared with healthy 
individuals. Our patients were not in migraine attack and 
we do not now patient’s migraine duration. There may be 
no difference between bilirubin parameters due to these 
factors. 

CONCLUSION
Serum ESR and CRP levels were higher in migraine 
patients than healthy controls. Higher serum inflammatory 
markers supports the role of inflammation in migraine 
pathogenesis.  Larger cross- sectional studies are needed 
to establish whether serum bilirubin, ESR, CRP may 
be a marker for identifying the degree of inflammation 
in migraine patients and it may also be beneficial for 
treatment in the future.
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