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Abstract
Aim: As in many chronic pain syndromes, self-reported pain is the main criterion used by clinicians assessing patients with migraine. 
However, it is subjective, and there is no reliable marker for follow-up, and it hinders adequate follow-up and treatment. Therefore, 
in this study, we aimed to investigate the correlation of the NLR (neutrophil-lymphocyte ratio) level, which is increased due to the 
neuroinflammatory process and oxidative stress, with the clinical and demographic characteristics of the patients, and to investigate 
its feasibility as an objective marker during follow-ups.
Materials and Methods: Our study included one hundred migraine patients without aura who met the “The International Classification 
of Headache Disorders 3rd edition” (ICHD-3) criteria. The demographic characteristics of all patients and the clinical features of 
migraine pain were obtained. In addition, blood NLR level and its correlation to these features were examined.
Results: There was a significant and positive correlation between NLR level with disease duration and pain severity (r=0.43 p<0.001, 
r=0.76 p<0.001, respectively), however, it was independent of age, gender, and migraine subtypes (episodic/chronic) (p=0.48, p=0.14, 
p=0.13, respectively).
Conclusions: Our study found a significant correlation between the NLR level and the clinical features of migraine patients, indicating 
that this easily accessible parameter may be a promising marker that can be used during the follow-up period.
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INTRODUCTION
Migraine is one of the most common diseases in the world, 
and if the attacks are not controlled, it seriously affects the 
quality of life (1-3). Although there are many alternative 
therapies for migraine currently, it is still insufficient for 
many patients. In many chronic pain syndromes, self-
reported pain by the patients is the primary criterion used 
by clinicians assessing pain. However, it is subjective, 
and multiple intrinsic and extrinsic factors can affect pain 
levels, and this prevents effective treatment and follow-
up. Therefore, it is essential to investigate a reliable and 
objective marker for better treatments.

The neuroinflammatory process, vasomotor changes, 
some cytokines, neuropeptides, and inflammation due 
to increased oxidative stress and the pathophysiological 
process in the vessels have been suggested as 
responsible for the underlying mechanism (4,5). In 
systemic inflammation and oxidative stress, even if 

the total white blood cell count is within normal limits, 
increased neutrophil and decreased lymphocyte counts 
occur. Thus, neutrophil/lymphocyte ratio (NLR) becomes a 
more reliable marker in this case (6,7). Studies have shown 
that NLR can predict prognosis and mortality in many 
conditions such as coronary artery disease, malignancies, 
and rheumatological and neurological diseases (8-11). In 
addition, since it is an easily accessible and inexpensive 
parameter, we hypothesized that NLR can be used as a 
useful and practical biomarker to show the inflammation 
and oxidative processes, and follow up the patients.

In previous studies, NLR was found to be significantly 
higher in migraine patients compared to the control group 
during the attack, but there was no difference between 
them in the attack-free period (12,13). While these studies 
have concluded that NLR is an increasing parameter during 
the attack period, it is still unknown whether it can be used 
as biomarker in the patient’s follow-up period.
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In this study, we aimed to investigate the NLR level in 
migraine patients and its correlation with clinical and 
demographic characteristics, thereby its usability as a 
reliable and objective biomarker in the follow-up of patients. 

MATERIAL AND METHOD
Study Design

We conducted a cross-sectional study with 100 subjects 
with migraine without aura examined at our Neurology 
Outpatient Clinic. Diagnosis of all patients was made by a 
neurologist according to International Headache Disorders 
Classification-III (beta version) (ICHD-III) (14). This study 
was approved by the X Ethics Committee (Date: 16.6.2022, 
Decision No: 12/14) and was conducted following the 
principles of the Declaration of Helsinki.

Participants

Inclusion Criteria: Adult patients who were between 18–65 
years old and have certain diagnosis of migraine without 
aura. 

Exclusion Criteria: Presence of any additional disease or 
condition that may lead to elevated inflammation markers; 
presence of any infection (sinusitis, otitis, urinary tract 
infection, etc.), concomitant chronic inflammatory disease, 
cardiovascular or pulmonary disease, smoking, alcohol 
use >20g/day, hypertension, diabetes, obesity (BMI ≥30), 
corticosteroid or use of immunosuppressant medication, 
and migraine treatment in the last six months or currently 
having a migraine attack.

Demographic and Clinical Characteristics 

As a primary outcome, we investigated the correlation 
between demographic and clinical characteristisc (age, 
gender, disease duration, number and severity of attacks) 
and NLR level. Headache severity was scored with VAS 
(visual analog scale). NLR level which is calculated by 
dividing the neutrophil count by the lymphocyte count was 
evaluated with blood samples obtained during morning 
fasting. 

Pain Assessment

VAS was used for evaluation of pain. VAS is a validated, 
unidimensional scale for acute and chronic pain (15). It is 
commonly used in clinics related to pain. Pain severity is 
rated with a simple 10- point scale (0 = ‘‘no pain’’, 10 = ‘‘pain 
as bad as you can imagine’’). Pain severity is considered 
mild if it was less than 3.5, moderate if it was between 3.5 
and 6.5, and severe if it was above 6.5 (16).

Laboratory Assessment

Blood samples were obtained after an overnight fasting 
period. Blood lipid profiles, including total cholesterol 
(TC), low-density lipoprotein (LDL), triglyceride (TG), high-
density lipoprotein (HDL) were measured in mg/dl units. 
TC, TG, and HDL concentrations were measured using an 
enzymatic method. LDL concentrations were calculated 
using Friedewald’s formula (17).

Statistical Analysis

Statistical Package for the Social Sciences package 
program version 28.0 (SPSS Inc., Chicago, Illinois, USA) 
was used for statistical analysis. Descriptive analysis 
of assessment results was evaluated with mean and 
standard deviation for continuous variables, and frequency 
and percentage for categorical variables. Histogram and 
Shapiro-Wilk tests were used for normality distribution. 
Unpaired t-test and Mann-Whitney U tests were used for 
continuous variables according to normality distribution, 
and Fisher Exact test was used for categorical variables in 
comparing groups. Pearson or Spearman tests were used 
for correlation analysis according to normality distribution. 
The significance value was accepted as p<0.05.

RESULTS
A total of 100 migraine patients without aura were included 
in the study. None of the patients were using anti-migraine 
treatment during the attack or prophylactically. Further 
clinical data and the laboratory parameters were provided 
in Table 1.

Table 1. Descriptive and clinical characteristics of patients
Patients

Age (years) 34.9 (±11.4)
Gender (F/M) 86/14

Disease duration (month) 28.4 (±33.7)

Episodic/Chronic 58/42

Average of pain severity (0-10) 5.35 (±2.16)

Average of NLO level 1.89(±0.77)

* F: Female, M: Male, NLO: Neutrophil-lymphocyte ratio, Mean± SD; n (%)

The mean pain intensity was 5.35 (±2.16) out of 10 which 
is considered as the moderate severity. There was a 
significant and positive correlation between the duration of 
the disease, and the severity of the pain with the NLR level 
(r=0.43 p<0.001, r=0.76 p<0.001, respectively) (Figures 1 
and 2). 

Also, NLR level was found to be independent of age, gender, 
and migraine subtypes (episodic/chronic) (p=0.48, p=0.14, 
p=0.13, respectively).

Figure 1. Positive correlation between NLO and disease duration
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Figure 2. Positive correlation between pain severity and NLO level

DISCUSSION

Our study showed that NLR was positively correlated with 
the pain severity and disease duration, also independent 
of age and gender in migraine patients. This result 
supports our hypothesis that NLR is not only a parameter 
increasing during the migraine attack period but can 
also be used as a prognostic marker related with clinical 
features of the disease. Thus, we did not prefer to obtain 
only the level of NLR in migraine patients, so we searched 
the correlation between these parameters to find an easy 
applicable prognostic tool. 

Recent studies have shown that the NLR level, as an 
indicator of systemic inflammation, is more reliable than 
the neutrophil or lymphocyte count alone or the total 
white blood cell count. Furthermore, this parameter is 
in parallel with the progression of the disease (18-20). 
Along with studies showing that increased NLR level can 
be an independent prognostic marker in cerebrovascular, 
cardiovascular diseases, vasculitis, and cancer. Promising 
results were also reported in a meta-analysis investigating 
its usability on sepsis progression, and it was suggested 
as a reliable marker in this direction (8,9,21-23).

To date, studies on NLR level in migraine patients have 
usually been conducted to investigate whether NLR level 
increases during the attack or not (12-24). For example, 
Karabulut et al. showed that the NLR level in migraine 
patients was higher during the attack than in healthy 
controls (24), and Ateş et al. showed that the NLR level in 
migraine patients with aura was higher during the attack 
than in the attack-free period, and the control group 
(13). In addition, Ocak et al. did not find any differences 
between migraine and other headaches for the NLR level. 
They suggested that it cannot play a role in the differential 
diagnosis (25). 

In this study, we found a positive correlation between 
NLR level with migraine attack severity and disease 
duration. Since there is no reliable biomarker for follow-
up of chronic pain diseases, an objective evaluation is 
often difficult. The fact that NLR is positively correlated 
with pain severity saves us from this difficulty and offers 
an objective evaluation opportunity. In addition, the 

positive correlation between NLR level and the disease 
duration suggests that patients are constantly exposed to 
neurogenic inflammation even if they are not in the attack 
period. This increased exposure time may be related to the 
NLR level. However, Simsek et al. found that NLR level is 
not related to parameters such as age, disease duration, 
attack number and duration (12). This result is likely to 
be associated with the time of the NLR level evaluation, 
which is during the attack; the increased NLR level during 
the attack may not have provided objective information 
about the clinical features of the disease. Surprisingly, 
our study found no difference between episodic and 
chronic subtypes, suggesting that the NLR level may be 
independent of the number of attacks.

Our study has several limitations. First, only migraine 
patients without aura were evaluated, so future studies 
with larger numbers of patients, including migraine 
patients with aura, will help to understand the value of this 
parameter as a prognostic marker. Also, we conducted a 
cross-sectional study, which does not allow us to assess 
the direction of the association.

CONCLUSION

In conclusion, our study will help to individualize the 
follow-up and treatment of each patient, thanks to this 
objective biomarker. In addition, the fact that NLR is an 
easily accessible, inexpensive, and reliable parameter 
which is supposed to be a promising biomarker that may 
be used in the follow-up of chronic pain syndromes such 
as migraine.

Financial disclosures: The authors received no support 
from any financial institution or organization for this study. 

Conflict of Interest: The authors declare that they have no 
competing interest.

Ethical approval:  This study was approved by the Antalya 
Kepez State Hospital Ethics Committee (Date: 16.6.2022, 
Decision No: 12/14) and was conducted following the 
principles of the Declaration of Helsinki.

REFERENCES
1. Bloudek LM, Stokes M, Buse DC, et al. Cost of healthcare 

for patients with migraine in five European countries: results 
from the International Burden of Migraine Study (IBMS). J 
Headache Pain. 2012;13:361-78.

2. Vos T, Flaxman AD, Naghavi M, et al. Years lived with 
disability (YLDs) for 1160 sequelae of 289 diseases and 
injuries 1990-2010: a systematic analysis for the Global 
Burden of Disease Study 2010. Lancet. 2012;380:2163-96.

3. Steiner TJ, Stovner LJ, Birbeck GL. Migraine: the seventh 
disabler. Cephalalgia. 2013;33:289-90.

4. Vanmolkot FH, de Hoon JN. Increased C-reactive protein 
in young adult patients with migraine. Cephalalgia. 
2007;27:843-6.

5. Reuter U, Bolay H, Jansen-Olesen I, et al. Delayed 



163

Med Records 2023;5(1):160-3DOI: 10.37990/medr.1212126 

inflammation in rat meninges: implications for migraine 
pathophysiology. Brain. 2001;124:2490-502.

6. Taneja R, Parodo J, Jia SH, et al. Delayed neutrophil apoptosis 
in sepsis is associated with maintenance of mitochondrial 
transmembrane potential and reduced caspase-9 activity. 
Crit Care Med. 2004;32:1460-9.

7. Vidal AC, Howard LE, de Hoedt A, et al. Neutrophil, lymphocyte 
and platelet counts, and risk of prostate cancer outcomes in 
white and black men: results from the SEARCH database. 
Cancer Causes Control. 2018;29:581-8.

8. Wada H, Dohi T, Miyauchi K, et al. Pre-procedural neutrophil-
to-lymphocyte ratio and long-term cardiac outcomes after 
percutaneous coronary intervention for stable coronary 
artery disease. Atherosclerosis. 2017;265:35-40.

9. Kotfis K, Bott-Olejnik M, Szylinska A, et al. Could neutrophil-
to-lymphocyte ratio (NLR) serve as a potential marker for 
delirium prediction in patients with acute ischemic stroke? a 
prospective observational study. J Clin Med. 2019;8.

10. Hemond CC, Glanz BI, Bakshi R, et al. The neutrophil-
to-lymphocyte and monocyte-to-lymphocyte ratios are 
independently associated with neurological disability and 
brain atrophy in multiple sclerosis. BMC Neurol. 2019;19:23.

11. Bressi E, Mangiacapra F, Ricottini E, et al. Impact of neutrophil-
to-lymphocyte ratio and platelet-to-lymphocyte ratio on 
5-year clinical outcomes of patients with stable coronary 
artery disease undergoing elective percutaneous coronary 
intervention. J Cardiovasc Transl Res. 2018;11:517-23.

12. Simsek F, Bilge N, Ceylan M. The relationship of migraine 
clinical features with neutrophil- lymphocyte ratio. ACU 
Sağlık Bil Derg. 2020;11:434-8.

13. Panpalli Ates M. Is neutrophils/lymphocytes ratio affected 
during ‘migraine attacks with aura’ in migraine patients? J 
Basic Clin Health Sci. 2021;2:36-40.

14. Headache Classification Committee of the International 
Headache S. The International Classification of Headache 
Disorders, 3rd edition (beta version). Cephalalgia. 
2013;33:629-808.

15. Delgado DA, Lambert BS, Boutris N, et al. Validation of Digital 
Visual Analog Scale Pain Scoring With a Traditional Paper-
based Visual Analog Scale in Adults. J Am Acad Orthop Surg 
Glob Res Rev. 2018;2:e088.

16. Boonstra AM, Schiphorst Preuper HR, Balk GA, et al. Cut-
off points for mild, moderate, and severe pain on the 
visual analogue scale for pain in patients with chronic 
musculoskeletal pain. Pain. 2014;155:2545-50.

17. Friedewald WT, Levy RI, Fredrickson DS. Estimation of the 
concentration of low-density lipoprotein cholesterol in 
plasma, without use of the preparative ultracentrifuge. Clin 
Chem. 1972;18:499-502.

18. Menges T, Engel J, Welters I, et al. Changes in blood 
lymphocyte populations after multiple trauma: association 
with posttraumatic complications. Crit Care Med. 
1999;27:733-40.

19. Kumarasamy C, Sabarimurugan S, Madurantakam RM, 
et al. Prognostic significance of blood inflammatory 
biomarkers NLR, PLR, and LMR in cancer-A protocol for 
systematic review and meta-analysis. Medicine (Baltimore). 
2019;98:e14834.

20. Jiang J, Liu R, Yu X, et al. The neutrophil-lymphocyte count 
ratio as a diagnostic marker for bacteraemia: A systematic 
review and meta-analysis. Am J Emerg Med. 2019;37:1482-
9.

21. Faria SS, Fernandes PC Jr, Silva MJ, et al. The neutrophil-to-
lymphocyte ratio: a narrative review. Ecancermedicalscience. 
2016;10:702.

22. Nagy GR, Kemeny L, Bata-Csorgo Z. Neutrophil-to-
lymphocyte ratio: a biomarker for predicting systemic 
involvement in adult IgA vasculitis patients. J Eur Acad 
Dermatol Venereol. 2017;31:1033-7.

23. Huang Z, Fu Z, Huang W, et al. Prognostic value of neutrophil-
to-lymphocyte ratio in sepsis: A meta-analysis. Am J Emerg 
Med. 2020;38:641-7.

24. Karabulut KU, Egercioglu TU, Uyar M, et al. The change of 
neutrophils/lymphocytes ratio in migraine attacks: A case-
controlled study. Ann Med Surg (Lond). 2016;10:52-6.

25. Ocak Ö, Şahin E. The relationship of migraine headache 
with neutrophil-lymphocyte ratio, platelet lymphocyte ratio 
and erythrocyte distribution width. The Medical Journal of 
Mustafa Kemal University. 2021;12:114-8. 


