ELMER
PRESS

Original Article ] Neurol Res. 2020;10(2):38-43

May Neutrophil to Lymphocyte Ratio Serve a Role in the
Prediction of Clinical Features of Migraine?

Halil Onder® ¢, Muhammed Mustafa Deliktas®

Abstract

Background: We aimed to investigate the possible association be-
tween the value of neutrophil to lymphocyte ratio (NLR) and some
specific features of migraine.

Methods: We have included initially all the patients with migraine
who applied to our neurology clinic in Yozgat City Hospital dur-
ing December 2019 and agreed to participate in this study. The de-
mographic and clinical characteristics including migraine subtype
(episodic/chronic), headache frequency per month, headache char-
acteristics of all patients were interrogated. Besides, the presence of
fibromyalgia (FM) and chronic fatigue syndrome (CFS) was also not-
ed. The severity of migraine was assessed using the headache impact
test (HIT-6) and the severity of chronic fatigue was assessed using the
Functional Assessment of Chronic Illness Therapy (FACIT) fatigue
scale. A hemogram was performed upon admission to the clinic. The
patients with migraine attacks during the clinic visits were excluded
from the study.

Results: Ultimately, 52 migraineurs were included in this study.
The mean age was 37.34 £ 11.80 and the female/male (F/M) ratio
was 49/3. Thirty-six patients (69%) were diagnosed with episodic
migraine (EM), and 16 of them (31%) were diagnosed with chronic
migraine (CM). The results of the comparative analyses between EM
and CM groups showed that the NLR did not differ between groups.
To evaluate the possible association of the NLR with other clinical
parameters, additional comparative analyses evaluating the presence
of FM, CFS, cognitive symptoms and tinnitus were also conducted,
which showed no significant differences. The results of the correla-
tion analyses to evaluate the possible associations between the NLR
value and other clinical parameters were also unremarkable.

Conclusions: We suggest that the NLR cannot be a specific marker
to be used in the differential diagnosis or prediction of any features of
migraines during the interictal period. However, in light of the previ-
ous reports, the utility of this value in the differentiating of migraine
attacks from other causes of headache attacks can be investigated in
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future related studies.
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Introduction

Migraine may be described as a neurovascular disorder, of
which neurogenic inflammation, contractile dysfunction of
cranial blood vessels, and depression mechanisms extending
from the cerebral cortex constitute the critical pathophysi-
ological mechanisms [1, 2]. Neuroinflammatory conditions,
cytokines, various neuropeptides, and vasomotor changes have
been hypothesized to be responsible for the pathogenesis of
migraine headaches [3]. Various hematological markers may
be used for the evaluation of the inflammatory processes. The
white blood cell (WBC) count is one such marker, used widely
in clinical practice and easily measured, reproducible, and in-
expensive. However, even when WBC is within normal limits,
an increased neutrophil to lymphocyte ratio (NLR) may indi-
cate inflammation and inflammation-related pathologies [4].
The NLR has been used in the evaluation and prognostication
of various diseases, including coronary artery diseases, malig-
nancies, rheumatologic diseases, and neurological diseases [5-
12]. Few studies have investigated the value of this marker in
the evaluation of migraineurs [8, 10, 13]. These studies found
that NLR in migraineurs during the attack period to be higher
than that in healthy controls. However, the association of this
value with the clinical features of migraineurs during the inter-
ictal period has not been studied previously in a systematic and
detailed manner. This study aims to investigate the possible as-
sociation of the NLR during interictal period of migraine with
some specific features of the disease.

Materials and Methods

Study population

All patients with migraine who applied to the neurology clinic
in Yozgat City Hospital during December 2019 and agreed to
participate in this study were initially included in the study. The
diagnosis of migraine headaches in the patients was based on
the four diagnostic criteria of the International Classification
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of Headache Disorders third edition [14]. The patients were
questioned regarding their demographic and clinical charac-
teristics, including migraine subtype (episodic/chronic), head-
ache frequency per month, and headache characteristics. Based
on previous reports emphasizing the frequent coexistence of
either fibromyalgia (FM) and chronic fatigue syndrome (CFS)
with migraine and the possibility of common pathophysiologi-
cal mechanisms among these disorders, the presence of FM
and CFS was also noted. The diagnosis of FM was made ac-
cording to ACTTION-APS Pain Taxonomy diagnostic criteria
[15], and the diagnosis of CFS was made based on the National
Institute for Health and Care Excellence guidelines [16]. The
presence of symptoms of cognitive disturbances was also not-
ed. The severity of migraine was assessed using the headache
impact test (HIT-6), and the severity of chronic fatigue was
assessed using the Functional Assessment of Chronic Illness
Therapy (FACIT) fatigue scale. A hemogram was performed
upon admission to the clinic. The patients who suffered mi-
graine attacks during the clinic visit were excluded from the
study. Patients with an infectious disease (urinary tract infec-
tion, sinusitis, cellulitis, or otitis media), malignancy, heart
failure, coronary artery disease, pulmonary disease, or chronic
inflammatory disease were also excluded from the study, as
these may have affected the results. Written informed consent
was obtained from all patients.

Instruments

HIT-6

The HIT-6 [17] is a validated tool to assess the impact of head-
ache (range: 36 - 78) on the lives of respondents. HIT-6 scores
< 48 reflect little impact; scores between 56 and 59 reflect a
substantial impact, and scores > 60 reflect severe impact.

FACIT fatigue scale

The FACIT fatigue scale is a short, 13-item, easy to administer
tool that measures an individual’s level of fatigue during their
usual daily activities over the past week. The FACIT fatigue
scale is easy to complete (in 5 - 10 min) and is written at the
fourth-grade reading level. It has demonstrated equivalence in
the mode of administration (interview vs. self-report) and can
be used in a variety of clinical settings. The validity and reli-
ability study has been carried out by Chandran et al [18].

Laboratory analysis

All values in the study were calculated from patients’ complete
blood count (CBC) analysis, which was investigated at the
time of admission to the polyclinic. NLRs were calculated for
all patients from their CBC results as dividing the number of
neutrophils by the number of lymphocytes. Routine electronic
CBC device was used (Cell-Dyne 3700, Abbott, Abbott Park,
IL, USA) for this purpose.
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Statistical analyses

All statistical analyses were performed using the SPSS statis-
tics 20 programs. Continuous variables are expressed as mean
+ standard deviation and median (range) according to the type
of the data being parametric or non-parametric. The compli-
ance of the variables with normal distribution was assessed by
the Shapiro-Wilk tests. Inter-group analyses were performed
with Student’s #-test for normally distributed variables and the
Mann-Whitney U test for non-parametric variables. The Chi-
square test was used for the comparison of qualitative data. To
determine the correlation between the variables, Spearman’s
rank or Pearson’s correlation analyses were performed accord-
ing to the distribution of the data. The number of independent
factors was determined according to the study sample size. A
P value of < 0.05 was considered to be statistically significant.

This study was approved by the institutional review board,
and was conducted in accordance with the declaration of Hel-
sinki.

Results

Ultimately, 52 migraineurs were included in this study. The
mean age was 37.34 + 11.80, and the female/male ratio was
49/3. Thirty-six patients (69%) were diagnosed with episodic
migraine (EM), and 16 of them (31%) were diagnosed with
chronic migraine (CM). The mean body mass index (BMI) of
the group was 27.5 + 5.4. FM was present in 26 of the patients
(50%); CFS was present in 47 of them (90%). Other clinical
features of the group are presented in Table 1.

The results of comparative analyses between the EM and
CM groups showed that the NLR did not differ between the
groups. The EM and CM groups were similar in terms of age,
gender, and BMI. While FM and CFS were more common in
the CM group, this did not reach statistical significance. The
score on the FACIT fatigue scale was higher in the CM group;
although also not statistically significant, it was close to sig-
nificance (P = 0.056). The results of the comparative analyses
are presented in detail in Table 2.

To evaluate the possible association of the NLR with other
clinical parameters, additional comparative analyses were con-
ducted. No significant differences were found in the NLR value
associated with the presence of FM, CFS, cognitive symptoms,
or tinnitus (Table 3).

Further correlation analyses were conducted to evaluate
possible associations between the NLR and other clinical pa-
rameters. The correlations that reached significance were be-
tween the FACIT fatigue scale score and HIT-6 (r = 0.322,
P = 0.020), and between the FACIT fatigue scale score and
headache frequency per month (r=0.497, P=0.000) (Table 4).

Discussion

The present study found no difference in the NLR between the
EM and CM groups. Furthermore, no significant association
was found between the NLR and any of the clinical parameters
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Table 1. The Demographic and Clinical Features of the Overall Patient Group

Overall patient group (n = 52)

Age (mean + SD) 373+ 11.8
Gender (F/M) 49/3
Episodic/chronic 36/16

BMI (mean + SD) 275+54
Tinnitus 26/52
Fibromyalgia 26/52
Chronic fatigue syndrome 47/52

The presence of cognitive symptoms 40/52
FACIT fatigue scale (mean + SD) 30.5+10.1
Headache impact test (mean = SD) 23.0+£3.7
Headache frequency per month (median (range)) 8(23)
NLR (median (range)) 2.0(7.8)

NLR: neutrophil to lymphocyte ratio; SD: standard deviation; F/M: female/male; FACIT fatigue scale: the Functional Assessment of Chronic lliness
Therapy fatigue scale.

Table 2. The Comparisons of Demographic and Clinical Features and the Results of Questionnaires Between Episodic Migraineurs
and Chronic Migraineurs

Episodic migraine (n = 36) Chronic migraine (n = 16) P value
Age (mean £ SD) 37.3+11.9 37.3+11.7 0.991
Gender (F/M) 34/2 15/1 0.921
BMI (mean + SD) 272+54 28.1+5.7 0.595
The presence of fibromyalgia 17/36 9/16 0.548
The presence of chronic fatigue syndrome 32/36 15/16 0.583
The presence of cognitive symptoms 29/36 11/16 0.351
FACIT fatigue scale (mean + SD) 28.7+£9.2 345+11.0 0.056
Headache impact test (median (range)) 22(15) 25.5(13) 0.024*
Headache frequency per month (median (range)) 5(10) 18 (10) 0.000*
NLR (median (range)) 2.1(2.7) 1.7 (7.8) 0.230

*P < 0.05. NLR: neutrophil to lymphocyte ratio; SD: standard deviation; F/M: female/male; BMI: body mass index; FACIT fatigue scale: the Functional
Assessment of Chronic lliness Therapy fatigue scale.

of migraines, including severity, comorbidity, or any accompa- ferents, plasma protein extravasation, and vasodilation play
nying symptom. Correlation analyses of the NLR also did not important roles in the generation of migraine attacks. There-
yield a significant result. fore, several studies have been conducted on the inflamma-

Neurogenic inflammation around the dural trigeminal af- tory aspects of migraine, and the possible associations between

Table 3. The Possible Utility of NLR in Discriminating the Migraineurs According to the Presence of Fibromyalgia, Chronic Fatigue
Syndrome, Tinnitus and Cognitive Symptoms, Respectively

The results of the comparisons of NLR between the patient groups (P values)

Episodic and chronic migraine 0.230
FM (+) and FM (-) groups 0.647
CFS (+) and CFS (-) groups 0.331
Tinnitus (+) and tinnitus (-) groups 0.721
Cognitive symptoms (+) and (-) groups 0.143

NLR: neutrophil to lymphocyte ratio; FM: fibromyalgia: CFS: chronic fatigue syndrome.
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Table 4. The Results of the Correlation Analyses

The correlation analyses The correlation coefficient (r) P value
NLR/FACIT fatigue scale -0.226 0.108
NLR/HIT-6 -0.090 0.526
FACIT fatigue scale/HIT-6 0.322 0.020*
FACIT fatigue scale/headache frequency per month 0.497 0.000*
BMI/FACIT fatigue scale score -0.007 0.962
BMI/headache frequency per month -0.072 0.614

*P < 0.05. NLR: neutrophil to lymphocyte ratio; FACIT fatigue scale: the Functional Assessment of Chronic lliness Therapy fatigue scale; HIT-6:

headache impact test; BMI: body mass index.

various inflammatory biomarkers and migraines have been
investigated by several researchers [3, 19, 20]. Many research-
ers have investigated the relationships between the features of
headaches and inflammation using hematologic parameters [3,
6, 10, 13, 21-23]. The main goal of these studies is to evaluate
the inflammatory processes using hematological markers and
to investigate the association of these markers with clinical pa-
rameters of headaches, and their utility in discriminating head-
ache syndromes from other diseases [10, 24]. A critical study
by Ceylan et al investigating inflammatory markers in serum
in migraine patients found higher levels of fibrinogen and pen-
traxin-3 (PTX-3) in migraine patients suffering acute attacks
as compared to those in healthy control patients. However, the
same study found no significant difference in C-reactive protein
(CRP) levels between the patient groups within the attack and
interictal period [24]. Remarkably, they found higher serum
levels of fibrinogen and PTX-3 in migraine attack patients com-
pared with patients during the interictal period [24]. Among the
inflammatory markers used in the clinical practice, WBC count
is a crucial one used also widely in scientific researches. Re-
markably, an increased “NLR” has been emphasized to reflect
inflammation and inflammation-related pathologies [4]. NLR is
an easily measured, reproducible, and inexpensive marker, and
it is a parameter to be used also for subclinical inflammation
[25]. Therefore, its utility on the clinical grounds including its
diagnostic significance, prognostic role, and its possible con-
tribution regarding the underlying pathophysiology has con-
stituted an attractive topic of research interest [7, 8, 10]. The
prognostic or diagnostic role of NLR has been investigated
rather in a limited number of studies focusing on neurological
disorders, which included patients with acute stroke, subarach-
noid hemorrhage, restless leg syndrome, multiple sclerosis, and
headaches [6-8, 10, 13, 26, 27]. To the best of our knowledge,
there are only three previous reports evaluating the significance
of the NLR for the evaluation of patients with migraine [8, 10,
13]. In the study by Karabulut et al on 92 patients with mi-
graines during the attack period, the value of NLR was found to
be higher in the patients, compared to the controls [10]. How-
ever, in this study, migraineurs during the interictal period were
not investigated. Eryigit et al also did not find any statistically
significant difference in the NLR between migraine and other
patients with primary headache syndromes [8]. Nevertheless,
this study was in a retrospective design and no data were given
regarding if the migraineurs were during the attack period or
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interictal period. The other study was designed in a prospective
manner, which included 260 patients with migraines and 260
healthy people [13]. In conclusion, the authors did not find a
difference in the NLR between migraineurs and healthy con-
trol group. However, the major limitation of this study was also
that no data regarding the period of patients (attack or interic-
tal period) at the time of obtaining blood samples was noted.
Ergo, we think that the negative results of our study in light of
the above-mentioned studies may give crucial perspectives for
further deliberations. These results may suggest that although
the NLR may be a marker to distinguish patients with migraine
attacks from healthy controls and other headache syndromes
during the interictal period, it may not have significance in the
differential diagnostic processes of migraine or distinguishing
patients from healthy individuals. Besides, we did not find an
association between the NLR and the clinical parameters in-
cluding severity, other comorbidities or any other symptoms.
The comprehensive assessments of the clinical characteristics
of migraine as in our study were not made in the above-men-
tioned previous reports.

Based on these conclusions, we suggest that the inflamma-
tory process which we evaluated measuring the NLR may not
be a noteworthy factor in the diagnosis of migraine or predic-
tion of any migraine characteristics or subgroups. However, its
association with migraine attacks which has been shown in the
previous report [10], may potentially be a useful point in the
differentiation of migraine attacks from other types of coinci-
dental causes of headaches in migraineurs, such as radicular
headache, hypertensive headache or somatic symptoms. Re-
markably, although migraine is a common and a well-known
disease, the differentiation of migraine attacks from other
causes such as tension-type headaches, intracranial tumor or
aneurysm may be strictly challenging in some atypical sce-
narios. Therefore, the potential utility of the NLR in the differ-
ential diagnosis of migraine attacks may still be a critical issue
albeit the negative results of our study. In our study, we have
not included migraineurs during attack periods, which avoids
making conclusions in this regard. However, our hypothesis
may constitute a critical topic of interest to be investigated in
future related studies.

Another result of this study was that we found a signifi-
cant correlation between the FACIT fatigue scale score and
the parameters of migraine severity. The increased risk of CFS
in migraineurs has been shown in previous large-scale studies
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[28, 29]. Increasing evidence suggests that both disorders may
share common pathophysiological mechanisms such as mito-
chondrial dysfunction and central sensitization [28]. Although
including a low number of patients, the significant correlations
we found between the score of the FACIT fatigue scale and
the parameters of migraine severity also support the previous
study results. We think that the investigation of this association
in future studies evaluating the clinical features of migraineurs
in detail may also provide substantial contributions regarding
the underlying pathophysiological mechanisms.

The limitation of our study was that we included a small
number of patients, and we did not include healthy control in-
dividuals. However, a comprehensive assessment of migraine
characteristics has been performed that was not evaluated in the
previous studies investigating the significance of the NLR in
migraine, which makes our study results certainly substantial.
Second, we have not included a group of migraineurs during a
migraine attack. Including the subgroup of patients during mi-
graine attack may enable to evaluate the possible utility of the
NLR in discriminating patients with an attack from others and
the pathophysiological role of inflammation in a migraine at-
tack. Another limitation may be that we did not comparatively
investigate the NLR in migraineurs with aura and without aura.
The data regarding the presence of aura had not been evaluated
in some patients for whom we did not include this data in the
study which surely needs to be investigated in future studies.

In conclusion, we suggest that the NLR cannot be a specif-
ic marker to be used in the differential diagnosis or prediction
of any features of migraines during the interictal period. How-
ever, in light of the previous reports, the utility of this value
in the differentiating of migraine attacks from other causes of
headache attacks can be investigated in future related studies.
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