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INTRODUCTION 
Among the pains that affect people, headache is the 
most common. And the headache is the most 
common neurological condition in the world. In 
headache groups, migraine prevalence in the 15-55 
age group was 16.4% [1].  
Numerous mechanisms are thought to be liable for 
migraine pathogenesis. 
Migraine is a primary neuronal process, triggered 
neuronal depolarization, and consequently spreading 
cortical depression wave (CSD) to be the underlying 
mechanism of the migraine aura [2]. 
 

 
Neuro-inflammatory situations, cytokines, various 
neuropeptides, and vasomotor changes are reported 
to be liable for migraine pathogenesis. Reduced 
antioxidant levels in migraine patients are thought to 
increase oxidative stress, thereby causing 
inflammation and changes, causing 
pathophysiological effects in the vessels [3]. In 
addition, during migraine attacks, inflammation 
occurs in some brain tissues arising from neuronal 
activation and following secretion of proinflammatory 
neuropeptides from perivascular nerve terminals 
[3,4]. During repeated migraine attacks, perivascular 
inflammation can make a possible increased risk of 

ABSTRACT 
Purpose: The formation and pathophysiology of migraine attacks with aura are still ambiguous. Sterile 
inflammation is claimed to play a role in the pathogenesis of migraine. Neutrophil / lymphocyte ratio (NLR) 
is an inexpensive and practical indicator that can be well detectable from a complete blood count (CBC). 
This study, it was aimed to compare NLR in migraine patients, during attacks with aura, and without attack. 
Methods: A total of 98 patients diagnosed with migraine headache with aura and 34 healthy individuals 
without migraine were analyzed. All subjects were evaluated in terms of age, gender, CBC. NLR results 
were compared with migraine attacks with aura, periods without attacks, and 34 healthy controls. 
Results: The 98 patients, migraine with aura, had higher NLR values during attacks than migraine-free 
episodes and controls (p = 0.000, p = 0.000, respectively). 
Conclusions: NRL is a marker of inflammation, and we determined that NLR increases in migraine attacks 
especially as in other acute inflammatory situations. Pain can be prevented by taking, non-steroidal anti-
inflammatory drugs (NSAIDs) and triptans which inhibit neurogenic inflammation and neuroinflammation in 
the cascade, early at the onset of attacks. 
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stroke in migraine [3,5]. When the migraine attacks 
begin, trigeminal nerve stimulation and blood flow 
increases, protein leakage from the vessels, and 
vasoactive peptides are composed as a result of 
neurogenic inflammation. Therefore, sterile 
inflammation plays a role in the pathogenesis of 
migraine [3,6,7]. 
The response of leukocytes to the stress is an 
increase in neutrophil and a decrease in lymphocyte 
counts. Therefore, the neutrophil / lymphocyte ratio 
(NLR), which has been used recently, is used as 
markers of systemic inflammation and oxidative 
stress [8,9]. 
NLR is an inexpensive and practical indicator that can 
be well detectable from a CBC [8]. As well as, NLR as 
a subclinical inflammatory indication is related to 
mortality and the prognosis of numerous diseases 
[8,10-12]. It has been shown that NLR has prognostic 
value, especially high NLR levels are associated with 
poor prognosis [8,13]. 
In previous studies, patients with migraine and the 
control groups, or among migraine patients, (those 
with episodic migraine attacks and with chronic pain 
patients) were compared [3,6,14] each other. This 
study is different from the others. In this study, 
personal differences were eliminated by comparing 
the results of the same episodic migraine patients. It 
was analyzed in the two-period; when there was 
migraine attack with an aura, and interictal migraine 
attack periods. In addition, the attack and interictal 
periods of the same migraine patients’ results were 

compared with the healthy control group without 
headache. 
This study, it was aimed to evaluate NLR changes, 
known as an important inflammatory marker, and 
compare them during migraine attacks with aura and 
interictal periods of the same patients to healthy 
controls without migraine. 
 
METHODS 
We retrospectively recruited 98 patients with migraine 
with aura according to ICHD III-beta criteria who were 
followed in the neurology outpatient clinic [15]. 34 
healthy volunteers without migraines or other types of 
headache were included in the study as a control 
group. 
Migraine patients were evaluated for headache 
diaries, face-to-face interviews, and file records. Only 
female episodic migraine patients with a disease 
duration of 1-7 years, with an attack frequency below 
15, and only with visual aura were included in the 
study. 
In the study, migraine diagnosed 98 patients', during 
migraine attacks with aura and non-attack periods, 
examination results were reviewed, and CBC results, 
especially NLR results were compared between 
groups.  
The migraine frequency increases in women two to 
four times compared to men. Only women with 
migraines were included in the study to eliminate 
gender difference because migraine attacks are more 
common in women and it is also stated that female 

Table 1. Demographic and clinical characteristics of patients  

 

 Migraine Group 

(98) 

Control Group 

(34) 

p 

Age (years) 

(mean ± SD) 

28.9 ± 7.22  

(18-41) 

28.6 ± 6.47 

(18-41) 

 

0.875 

Gender (Female) 100% 100%  

Duration of Migraine (year) 4.1 ± 1.93  

(1-7) 

-  

Average Attack Frequency (last 3 months)        4.3 ± 4.2 -  

≥ 4 Attacks per month 51 (58.2%) -  

<4 Attacks per month 41 (41.8%) -  
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sex hormones have a role in migraine 
pathophysiology [16]. 
Patients who have been exposed to blood 
transfusions or other blood products, have 
uncontrolled hypertension, intracranial mass lesions, 
have been treated for anemia or polycythemia in the 
past year, and have had a history of bleeding or 
surgery for the past seven months, hematological, 
chronic kidney and liver disorders, pregnancy or fever 
history and oncological diseases in the last month, 
iron deficiency anemia, thalassemia, metabolic and 
inflammatory bowel disorders, diabetes mellitus, 
thyroid disease, chronic alcohol use, vitamin B12 and 
folic acid deficiency/uses were not included in the 
study. The control group was also composed of 
people without primary and secondary headaches, 
with similar exclusion criteria. 
The study is retrospective; it was carried out 
according to the Helsinki Declaration. 
 
Statistical Analysis  
Statistical analysis was realized using an Statistical 
Package for Social Sciences (SPSS®) 22.0 for 
Windows and Mac os x. Shapiro-Wilk test was used 
to test the hypothesis of normality. Numeric data were 

presented as mean± standard deviation and nominal 
data were presented as percentage (%). Student t-
test for paired and unpaired data was used for the 
statistical analysis within and between the groups in 
the basal assessment of the blink reflex. Pearson’s 
correlation test and Spearman rank correlation 
coefficient were used respectively for parametric and 
non-parametric data to assess any correlations 
between the neurophysiological and clinical 
parameters. p values less than 0.05 were accepted 
as statistically significant.  
 
RESULTS 
The blood samples (CBC, white blood cell count 
(WBC), neutrophil, lymphocyte, hemoglobin, and 
platelet values) of 98 patients who applied to the 
neurology outpatient clinic with a migraine attack with 
aura were recorded. The blood samples of the same 
patients were compared with the painless period 
within 3 months. In addition, the results of the same 
patients' were compared with 34 healthy control 
groups without headaches. Migraine patients and the 
control group included in the study were all females. 
98 female patients diagnosed migraine with aura 
[mean age 28.9 ± 7.22 years (18-41)] and 34 healthy 

 

Table 2.  Comparison of laboratory test results between groups   

 Migraine 

Attack with 

Aura 

(Group 1) 

Migraine 

Interictal 

Period 

(Group 2) 

Control Group 

(Group 3) 

 

p 

Group 1-

2 

Group 1-

3 

Group 2-

3 

NLR 

(mean ± SD) 

2.9 ± 1.16 1.8 ± 0.63 1.9 ± 0.39 0.000 0.000 0.173 

WBC 

(mean ± SD) 

8.8 ± 2.14 7.2 ± 1.59 7.1 ± 1.17 0.000 0.000 0.913 

Neutrophil 

(mean ± SD) 

5.8 ± 1.84 4.1 ± 1.13 4.2 ± 0.81 0.000 0.000 0.635 

Lymphocyte 

(mean ± SD) 

2.1 ± 0.55 2.3 ± 0.55 2.2 ± 0.43 0.013 0.601 0.351 

WBC: white blood cell count NLR: neutrophil / lymphocyte ratio 
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volunteers [mean age 28.6 ± 6.47 years (18-41)] were 
included in the study (p = 0.875). 
The average attack frequency of migraine patients in 
the last 3 months was 4.6 ± 4.3. While the frequency 
of attacks was ≥ 4 / month in 51 patients (58.2%), the 
attack frequency was < 4 / month in 41 patients 
(41.8%) (Table 1). 
In the migraine attack with aura mean NLR (2.9 ± 
1.16) is higher than the interictal period (1.8 ± 0.63) 
and the control group (1.9 ± 0.39) (p = 0.000, p = 
0.000, respectively). But the mean NLR in the 
migraine group during the interictal period was not 
statistically different from the control group (p = 0.173) 
(Table 2). 
Mean WBC value compared between groups; in 
migraine attack with aura (8.8 ± 2.14), it was found to 
be higher than the interictal period (7.2 ± 1.59) and 
the control group (7.1 ± 1.17) (p = 0.000, p = 0.000, 
respectively). The mean WBC value in the migraine 
interictal period was not statistically different from the 
control group (p = 0.913) (Table 2). 
The mean neutrophil value was higher in the migraine 
attack with aura (5.8 ± 1.84) than in the interictal 
period (4.1 ± 1.13) and the control group (4.2 ± 0.81) 
(p = 0.000, p = 0.000; respectively). The mean 
neutrophil value in the migraine interictal period was 
not statistically different from the control group (p = 
0.635) (Table 2). 
The mean lymphocyte value was smaller in a 
migraine attack with aura (2.1 ± 0.55) than in the 
interictal period (2.3 ± 0.55) (p = 0.013). The mean 
lymphocyte value during the attack with migraine aura 
and in the interictal period did not differ statistically 
from the control group (2.2 ± 0.43) (p = 0.601, p = 
0.351; respectively) (Table 2).  
When the correlation between migraine attack period 
with aura and age, NLR, WBC, neutrophil, 
lymphocyte, was examined; It was found to be a slight 
correlation between NLR and neutrophil value (p = 
0.021, Rho: 0.216 and p = 0.03, Rho: 0.202; 
respectively). 
When the correlations between NLR and the values 
determined in the patient group were examined; there 
was a correlation between WBC (p = 0.000, Rho: 
0.525), neutrophil (p = 0.000, Rho: 0.765), 
lymphocyte (p = 0.000, Rho: -0.564). 
 
DISCUSSION 
In this study, serum NLR was increased in migraine 
attacks with aura compared with interictal migraine 
patients and matched control subjects. 

The findings of this study support the putative role of 
inflammation in migraine. 
Presently, the being of neurogenic inflammation has 
been demonstrated in migraine models, and triptans, 
effective therapeutic drugs, are used to prevent 
neurogenic inflammation [17]. 
It has been stated that migraine comes about as a 
result of the neurogenic inflammatory reaction and 
during migraine attacks, some biomarkers increased 
as a signal of inflammation [18].  
Findings suggesting migraine pain is a type of sterile 
inflammation have been reported [19]. 
Serum NLR levels are commonly used biomarkers of 
peripheral inflammation and oxidative stress in 
chronic neurological diseases. Neuroinflammation is 
related to the pathogenesis of some 
neurodegenerative neurological disorders like 
Parkinson's and Alzheimer's disease. [10,11]. As well, 
high NLR values have been reported to be an 
independent indicator of prognosis in cardiovascular 
diseases, cerebrovascular, and cancer [8,11-13].  
The migraine aura arises as a result of cortical 
spreading depression. The course that triggers off 
cortical spreading depression not entirely clear. The 
release of inflammatory molecules by emotional 
stress is thought to play a role here [19]. 
In the study, the CBC results during the visual aura of 
the migraine group for the painful attack were 
examined. During the migraine attack with aura, it 
was observed that there were lower serum 
lymphocyte levels and higher serum NLR levels 
compared to the interictal period. 
In this study, by removing personal differences, we 
found that NLR changes in migraine patients were 
affected, particularly throughout migraine attacks with 
aura. 
In addition, we found that NLR was higher in patients 
with migraine attacks compared to controls. These 
results may indicate that inflammation increases in 
migraines, especially during an aura attack. As 
NSAIDs and triptans inhibit neurogenic inflammation 
and neuroinflammation in the cascade, pain can be 
prevented by taking them early at the onset of the 
attack. 
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