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The Relationship of Migraine
Clinical Features with Neutrophil-
Lymphocyte Ratio

Fatma Simsek®, Nuray Bilge®, Mustafa Ceylan

ABSTRACT

Purpose: Migraine is associated with serious social and economic burdens. Migraine attacks are associated with
trigeminal nerve stimulation and neurogenic inflammation. It has been reported that the frequency of the
attacks and disease progression are related to certain inflammatory indicators. Neutrophils are the paramount
cells in causing inflammatory response during acute phase reactions. Neutrophil/Lymphocytes ratio (N/L) has
been associated with the prognosis and mortality of several diseases.

Methods and Materials: The patients and control group in the age range of 18-45 years were included in the
study. The relationship between N/L ratio in patients and control group was investigated.

Results: There was a statistically significant difference between the N/L ratios determined during the migraine
attacks and the N/L ratio values obtained in the control group. But the non-attacks were not different compared
to those of the control group. No statistically significant relationships of N/L ratio were detected with any of the
clinical features of migraine, VAS and MIDAS.

Conclusions: The N/L ratio is associated with a migraine attack. However, with N/L ratio, disease duration, attack
duration, pain frequency and pain severity; the disease disability cannot be predicted.

Keywords: Migraine, neutrophil/lymphocyte ratio, inflammatory pathophysiology

MiGREN KLiNiK OZELLIKLERINiN NOTROFIL-LENFOSIT ORANI LE iLisKisi
ozET

Giris: Migrenin ciddi sosyal ve ekonomik etkisi vardir. Migren ataklari trigeminal sinir uyarilmasi ve norojenik inf-
lamasyonla iligkilidir. Atak sikhginin bazi enflamatuar belirteglerle iliskili oldugu bildirilmistir. Notrofiller akut
faz reaksiyonlaninda inflamatuar cevaba yol acan en dnemli hiicrelerdir. Notrofil/Lenfosit oraninin (N/L) bircok
hastalikta prognoz ve mortalite ile iligkili oldugu bildirilmistir.

Materyal-Metod: Calismaya 18-45 yas arasi hastalar ve kontrol gruplan dahil edildi. Hasta ve kontrol gruplari ile
N/L orani arasinda iligki arastirildi.

Bulgular: Migren atak ile kontrol grubu N/L orani arasinda istatistiksel olarak anlamli fark vardi, ancak non-atak
ile kontrol gruplan karsilastinldiginda farkh tespit edilmedi. Migren klinik dzellikleri, VAS ve MIDAS ile N/L ara-
sinda iliski tespit edilmedi.

Tartisma: N/L orani migren ataklaniile iliskilidir. Ancak, N/L orani ile hastalik siiresi, atak siiresi ve agn sikligi, agn
siddeti ve hastalik disabilitesi tahmin edilemez.

Anahtar sozciikler: Migren, nétrofil/lenfosit orani, inflamatuar patofizyoloji


https://orcid.org/0000-0003-1662-5534
https://orcid.org/0000-0002-9328-1678
https://orcid.org/0000-0002-9916-0156

Simsek F et al.

igraineisa common neurological disorder; hold-
M ing the third rank in the disease burden list and

the seventh rank in the list of disease-associat-
ed disability (1-3). Therefore, it is associated with a serious
social and economic burden (4). Migraine is characterized
by severe unilateral headache, nausea, phonophobia, and
photophobia; adversely affecting the activities of daily life
(5). The vasoactive peptides released in association with
the trigeminal nerve stimulation cause increased blood
flow, extravasation of the plasma proteins, and neurogen-
icinflammation during the migraine attack (6). Along with
the inflammatory system involvement in the migraine
pathophysiology, it has been reported that the frequency
of the attacks and disease progression are related to cer-
tain inflammatory indicators (7).

Zahorec was the first, reporting the relationship between
neutrophils and lymphocytes during the inflammatory re-
sponse. Neutrophils, lymphocytes, and other white blood
cells are essential proinflammatory and anti-inflammato-
ry cells (8). Neutrophils are the paramount cells in caus-
ing inflammatory response during acute phase reactions.
Lymphocytes constitute the main components of both the
humoral and cellular responses (9, 10). Stress response of
circulating lymphocytes results in a rise in the neutrophil
count and reduction in the lymphocyte count. Therefore,
the ratio of these two subgroups of white blood cells (N/L
ratio) is used as an inflammatory marker (11). N/L ratio has
been associated with the prognosis and mortality of sev-
eral diseases (12, 13).

Although the N/L ratio is inexpensive and can be obtained
easily by performing a complete blood count; the number
of studies investigating the relationship of this parameter
with migraine or with its disease characteristics is limit-
ed. Our study examined the relationship of N/L ratio with
the disease duration of migraine, with the disability scale
scores, and with the frequency, duration, and severity of
attacks.

Methods and Materials

The patients in the age range of 18-45 years, who were
diagnosed with migraine according to the ICHD-2 criteria,
between the dates January 2016 and January 2018 were
included in the study. The control group consisted of pa-
tients aged between 18 and 45 years, who had a health sta-
tus report and had no disease. This study is a retrospective
analysis. In this study; a total of 143 patients with migraine
were evaluated with their demographic features, disease
characteristics, and N/L ratio values during the attacks and

in the intervals between the attacks. The study also includ-
ed 50 healthy individuals and evaluated their N/L ratio
values as controls. Demographic characteristics, duration
of disease, duration of attack, attack frequency, migraine
disability assessment scale (MIDAS), visual analogue scale
(VAS) scores, attack, non-attack and control group N/L ra-
tios were examined. The patients were excluded from the
study when they were diagnosed with chronic migraine or
headaches attributed to medication overuse; when their
hemogram test results, MIDAS and VAS scores obtained
in the outpatient clinic were not performed on the same
day; when their hemogram test results and VAS scores ob-
tained in the emergency department were not performed
on the same day; when the interval between the date of
outpatient clinic data and the data obtained in the emer-
gency department was sooner than two weeks; or when
missing data were found in the laboratory test results or
disease characteristics (MIDAS, VAS scores, hemogram test
results obtained in the outpatient clinic or the emergency
department). Pregnant patients, patients with congestive
heart failure, patients with acute or chronic renal diseases,
endocrine disorders, or diseases of the hematopoietic or
respiratory systems; patients with hepatobiliary or rheu-
matic diseases; patients with inflammatory bowel disease;
patients receiving oncologic treatments; patients using the
pre-specified medications (multi-vitamins, antioxidants,
steroids, antipsychotics, and hormone replacement treat-
ments); or patients who underwent surgeries in the past six
months were also excluded (Figure).

The relationships between N/L ratio, migraine clinical fea-
tures, VAS and MIDAS and N/L ratio between the patients
and control group were investigated.

The study was approved by the Ethics Committee of our
institution (2/18/15.02.2018).

Results

In this study; a total of 143 patients with migraine were
evaluated with their demographic features, disease char-
acteristics, and N/L ratio values during the attacks and in
the intervals between the attacks. The study also included
50 healthy individuals and evaluated their N/L ratio values
as controls. The mean age in the migraine group was 31.2
(£8.0) years and it was 30.9 (£8.3) years in the control group.
There was not a statistically significant difference in the
mean age between the groups. Females constituted 80.4%
of the individuals in the migraine group and 78% of the
control group. No statistically significant differences were
detected in gender preponderance between the two study
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Patient with Migraine Diagnosis According to ICHD-2 aged 18-45 years.
(n=472)

y

Excluded

(n=472)
Chronic Migraine, Medication Excessive Use Headaches (29)
When their hemogram test results, MIDAS and VAS scores obtained in the outpatient clinic were not performed on the same day (21)
When their hemogram test results and VAS scores obtained in the emergency department were not performed on the same day (8)
Less than two weeks between the clinical and emergency service laboratory data (13)
Laboratory data missing in clinical and emergency service records (61)
MIDAS, VAS, ete, data missing (156)
Pregnant patients (2)

Some systemic diseases (congestive heart failure, patients with acute or chronic renal diseases, patients receiving oncologic
treatment, etc.) (21)

Patients using the pre-specified medications (multi-vitamins, antioxidants, steroids, antipsychotics, etc.) (14)

v

Epizodik Migren
(n=143)

Surgery within 6 months (4)

Figure 1.

groups (Table 1). A significant difference was observed

Table 1. Comparison of demographic features and other study data

between the N/L ratios determined during the migraine between the patient and control group

attacks and the intervals between the attacks (p<0.001).

There was a statistically significant difference between the Migraine Control

N/L ratios determined during the migraine attacks and the sr) =) I
N/L ratio values obtained in the control group; however, Age, year (mean = SD)  31.2+8.0 30.9+8.3 0.852
the N/L ratio values obtained in the attack-free interval Gender (%)

were not different compared to those of the control group Male 28 (19.6) 14 (21.4) 0.923
(Table 1). A regression analysis was performed between Female 115 (80.4) 42 (78.6)

the N/L ratio obtained during the attacks and the following N/L ratio

parameters including age, duration of attacks, disease du- Attack period 2.6+0.7 1.6+0.7 <0.001
ration, the frequency of headaches, VAS scores, and MIDAS Attack-free period 1.7+06 1607 0.430

scores. No statistically significant relationships of N/L ratio
were detected with any of these parameters (Table 2).

Table 2. Regression analysis results investigating the relationship of

disease characteristics with the N/L ratio obtained during migraine attacks

Statistical method
d’Agostino-Pearson test was used for determining wheth- SIETETE
T Co-efficient deviation p value
er the data conformed to a normal distribution. The nom-
Age -0.005 0.011 0.636

inal data were compared using the chi-square test. The
intergroup comparisons of the normally distributed data Disease Duration 0.023 0.018 0.209
were performed with the independent t-test. The rela-

Attack Duration -0.082 0.014 0.459
tionship between the disease characteristics and N/L ratio .
values was analyzed with a regression model. The results el TR S Loy 1229
were accepted as significant when the two-way p-values VAS 0.025 0.072 0.726
were found below 0.05. All statistical analyses were per- MIDAS 0.013 0.081 0.872
formed using Medcalc (Medcalc, ver. 12, Ostend, Belgium)
program VAS, visual analogue scale; MIDAS, migraine disability assessment scale.
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Discussion

Migraine attacks were found to be related to the N/L ra-
tios; however, a relationship of N/L ratio, with either the
disease characteristics or some parameters associated
with the attacks, was not detected.

It has been demonstrated that cytokines play a significant
role in the pathophysiology of migraine and that the proin-
flammatory cytokines were related to the pain (14, 15).
Animal studies have reported that the neurogenic inflamma-
tion around the trigeminal afferent nerve fibers is involved in
the development of migraine attacks significantly (16).

Several clinical studies have reported the co-occurrence
of inflammation and migraine; associating migraine with
the serum levels of fibrinogen, D-dimer, and C-reactive
protein, too (6, 7, 17, 18). It has been reported that higher
serum procalcitonin levels detected during the migraine
attacks compared to the attack-free periods were con-
sistent with the underlying inflammatory mechanism in
migraine (19). Similarly, another study found higher levels
of pentraxin 3, an inflammatory marker, during migraine
attacks and during migraine attacks lasting shorter than
12 hours. The same study has suggested that inflamma-
tion could be more prominent initially during the attacks
and they could be replaced with other mechanisms later,
being effective in the pathophysiology of the disease (20).

Several studies in the literature have reported that the N/L
ratio is an indicator of inflammation and is correlated with
the prognosis of systemic inflammatory diseases (21-23). A
study, investigating the relationship of N/L ratio with the
migraine attacks, reported that N/L ratio values were differ-
ent between the group with migraine attacks and the con-
trol group, being higher in the former (24). Consistent with
the literature, our study supported the involvement of in-
flammatory pathophysiology in migraine. When the N/L ra-
tios during the migraine attacks and attack-free periods in
the migraine group were compared to those of the control
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