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Objectives  A tension headache is the most common type of headache, and its 
causes are multifactorial. A relationship has been shown between migraine headaches 
and neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), and 
C-reactive protein (CRP). In this study, we investigated the NLR, PLR, and serum CRP 
levels in frequent episodic tension-type headache (FETTH) and chronic tension-type 
headache (CTTH) patients.
Materials and Methods  This retrospective study included 64 patients with FETTH, 
80 patients with CTTH, and 60 healthy controls who were followed up in the neurol-
ogy clinic. Hematological parameters were compared between the patient and control 
groups.
Results  In CTTH patients, platelets, NLR, PLR, and CRP values were statistically higher 
than in FETTH patients and patients in the control group. In FETTH patients, the PLR 
value was higher than in patients in the control group, but there was no statistically 
significant difference in NLR and CRP values between FETTH patients and patients in 
the control group. Also, there was no correlation between these values and age and 
gender.
Conclusion  Increase platelet count might have an effect on tension-type headache 
pathophysiology. Systemic inflammation parameters were shown to be significantly 
higher in CTTH patients. More comprehensive studies are needed to evaluate the 
effect of systemic inflammation on the chronicity of tension headaches.
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Introduction
Tension-type headache (TTH) is a common primary head-
ache type whose causes are multifactorial. Genetic and envi-
ronmental factors play a critical role.1 There are episodic and 
chronic forms of TTH, and there are multiple distinctions 
between forms. Episodic-type headaches often evolve into 

chronic-type headaches over time.2 Previous studies have 
reported that peripheral and central sensitization mecha-
nisms may play a role in the chronification of headaches.3 The 
effects of local and systemic inflammation on tension head-
aches are not clearly known.

Recent studies have demonstrated that neutrophil- 
to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio 
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(PLR) are important indicators of systemic inflammation. 
It has also been shown to have effects on inflammation in 
neurological diseases such as Guillain–Barre’s syndrome and 
convulsive status epilepticus.4,5 NLR and PLR are noninva-
sive evaluation markers that can easily be determined from 
peripheral blood samples. It has been stated that platelets 
may have an effect on the pathophysiology of tension head-
aches, and platelet serotonin levels in TTH may be related to 
pain.6

C-reactive protein (CRP), which is an acute phase reac-
tant associated with acute and chronic inflammation, plays 
a role in pathological processes, and studies have found 
that increased CRP levels are involved in neurological dis-
eases.7 In particular, CRP has been associated with migraine 
headaches.8 It has been noted that platelets play a role in 
inflammatory processes and immune responses.9 A study of 
migraine patients and the biological functions of platelets 
showed that platelets can play an active role in migraine head-
ache etiology.10 However, the effect of platelets on the patho-
physiology of tension headache disease is not fully known. 
Also, NLR, PLR, and CRP have not been previously evaluated 
in TTH. This study aimed to investigate the role of platelets, 
NLR, PLR, and CRP in frequent episodic tension-type head-
ache (FETTH) and chronic tension-type headache (CTTH) 
patients.

Materials and Methods
In this study, 144 patients who had a diagnosis of TTH 
between January 2017 and August 2020 in the Department 
of Neurology, “A” Hospital were retrospectively evaluated. A 
control group of 60 healthy volunteers who were admitted 
to the checkup in the polyclinic was included. Demographic 
features, including age and sex, clinical features, frequency of 
pain, drugs being used, and medical history were assessed. 
The diagnosis of TTH was based on the International 
Classification of Headache Disorders-III diagnostic crite-
ria.11 The patients were divided into FETTH and CTTH groups 
according to their clinical characteristics. Duration of disease 
was determined for the patient groups.

All of the headache patients underwent physical, neuro-
logical, and fundus examinations. Kidney and liver function 
test levels and electrolyte levels were measured, and mag-
netic resonance imaging (MRI) of the brain was performed. 
Patients with intracranial pathology in the MRI of the brain 
were not included in the study. Blood samples were collected 
when the patient presented to the neurology policlinic. The 
exclusion criteria included a history of other neurologic dis-
eases, such as migraine, pregnancy, autoimmune diseases, 
diabetes mellitus, malignant hypertension, trauma, malig-
nancy, thyroid diseases, liver and kidney dysfunction, and 
local or systemic infection. In addition, patients who had a 
headache at the time of examination or had used analgesics 
in the preceding 72 hours were excluded.

Hematological and Biochemical Analyses
Serum CRP level was measured with a Beckman Coulter 
CX9 (Beckman Coulter, Inc., Brea, California, United States) 

chemistry analyzer. Hematologic indices were measured 
using an automated hematology analyzer system (Abbott 
Cell-Dyn 3700; Abbott Laboratory, Abbott Park, Illinois, 
United States). All the subsequent analyses were based on 
absolute cell counts. The baseline NLR was calculated by 
dividing the neutrophil count by the lymphocyte count, and 
the PLR was calculated by dividing the platelet count by the 
lymphocyte count.

Statistical Analyses
Statistical analyses were performed using the Statistical 

Package for the Social Sciences 21.0 for Windows software 
program (SPSS Inc., Chicago, United States). Continuous data 
are presented as mean ± standard deviation. The Kruskal–
Wallis’ test was used to compare more than two groups. In 
comparison to the Kruskal–Wallis’ test, Bonferroni correc-
tion was performed, and the Mann–Whitney’s U test was 
used to compare the two groups. The cutoff values and cor-
responding sensitivity and specificity values for the predic-
tion between the CTTH group and the FETTH group based on 
serum PLR, NLR, and CRP were estimated by receiver operat-
ing characteristic (ROC) curve analysis. A result was accepted 
as statistically significant with a p-value < 0.05.

Results
Sixty-four patients with FETTH, 80 patients with CTTH, and 
60 healthy controls were enrolled in this study. The mean 
age of the FETTH patients was 34.62 ± 6.74 years, and the 
mean disease duration of the FETTH patients was 9.16 ± 
6.69 months. The mean age of the CTTH patients was 34.67 
± 6.41 years, and the mean disease duration of the CTTH 
patients was 12.20 ± 4.03 months. The mean age of the con-
trol group was 35.60 ± 10.14 years. There was no statistically 
significant difference between the groups in terms of sex 
and age.

While the mean white blood cell (WBC) count in the 
FETTH patients was found to be 7.97 ± 0.75, it was 7.95 ± 
2.21 in the CTTH patients and 8.38 ± 0.69 in the control 
group. When the WBC count was compared between the two 
headache groups, it was found to be statistically significantly 
higher in the CTTH patients (p < 0.001). The platelet count in 
the CTTH patient group was higher than in the other groups. 
Furthermore, the platelet counts in both the FETTH and CTTH 
patients were higher than in the control group. The NLR, PLR, 
and CRP values in the CTTH patients were statistically higher 
than in the FETTH patients and control groups. There was no 
correlation between age, disease duration, NLR, PLR, and CRP 
values between the two patient groups. The hematological 
parameters of the FETTH, CTTH, and control groups are pre-
sented in ►Table 1.

A cutoff NLR of 2.58 predicted the difference between 
the CTTH group and the FETTH group, with 19.4% sensitiv-
ity and 93.3% specificity (ROC area under the curve [AUC] 
of 0.61 and 95% confidence interval [CI] of 0.500–0.734). A 
cutoff PLR of 236.6 predicted the difference between the CTTH 
group and the FETTH group, with 9.7% sensitivity and 96.7% 
specificity (ROC AUC of 0.66 and 95% CI of 0.551–0.782).  
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A cutoff CRP of 0.42 predicted the difference between 
the CTTH group and the FETTH group, with 33.3% sen-
sitivity and 86.7% specificity (ROC AUC of 0.64 and 95% CI 
of 0.528–0.768 p > 0.05; ►Fig. 1).

Discussion
In this study, we first determined that platelet counts and 
NLR, PLR, and CRP values were statistically higher in the 

CTTH patients than in the other two groups. There was no 
difference in NLR and CRP values between the TTH patients 
and in the control group. We found that the platelet counts 
were significantly higher in the patient groups than in the 
control group. There was no correlation between age, fre-
quency and duration of pain, and inflammatory markers in 
the patient groups. This study shows that increased platelet 
counts may play a role in the pathophysiology of TTH, and 
systemic inflammation may be a factor that affects the chro-
nicity of tension headaches.

Peripheral mechanisms are predominant in FETTH, but 
central mechanisms are involved in CTTH. Recent stud-
ies have shown that pericranial myofascial pain sensitivity 
is increased in TTH and may play an important role in the 
pathophysiology of these headaches.12 On the contrary, sen-
sitization of second-order neurons at the level of the spinal 
dorsal horn, trigeminal nucleus, or supraspinal neurons, 
as well as decreased descending inhibition from supraspi-
nal structures may be involved in the pathophysiology of 
CTTH.13 Also, drug overuse and substance abuse suggest 
that a genetic factor is involved in the process of headache 
chronification.14 There are limited studies evaluating ten-
sion headache and peripheral inflammation. Domingues et 
al showed that the level of interleukin (IL)-8 and monocyte 
chemoattractant protein-1 increased in TTH types, and they 
suggested that proinflammatory mechanisms may partici-
pate in TTH pathophysiology.15 NLR is one of the important 
indicators of inflammation that is associated with many dis-
eases. Studies have been conducted, especially in patients 
with migraine headaches during attacks, and found that NLR 
and PLR were higher in the patients compared with the con-
trols.16 A study by Eryigit et al identified higher NLR levels 
in patients with subarachnoid hemorrhage compared with 
patients with migraine or other headache syndromes.17 In 

Table 1   Comparison of demographic and hematological parameters of the frequently episodic group, chronic tension-type 
headache group, and control group

Parameter Control 
group

Frequently 
episodic group

Chronic tension-
type headache 
group

p-Value 95% CI

(n = 60) (n = 64) (n = 80)

Age 35.60 ± 10.14 34.62 ± 6.74 34.67 ± 6.41 0.993 0.385–0.693

WBC (× 103/mL) 7.94 ± 0.82 7.9 ± 0.75 8.38 ± 0.69b 0.028 0.464–0.716

Neutrophil (× 103/mL) 3.80 ± 0.70 3.77 ± 0.64 3.96 ± 0.64 0.321 0.396–0.645

Lymphocytes (× 103/mL) 2.27 ± 0.71 2.21 ± 0.74 1.90 ± 0.46 0.100 0.285–0.531

Platelets (× 103/mL) 282.18 ± 
52.70

286.26 ± 60.92 333.40 ± 49.23b ˂0.001 0.530–0.763

CRP (mg/dL) 0.27 ± 0.12 0.28 ± 0.12 0.39 ± 0.08b ˂0.001 0.528–0.768

NLR 1.80 ± 0.61 1.88 ± 0.69 2.21 ± 0.70b 0.027 0.500–0.734

PLR 136.12 ± 
50.31

144.31 ± 57.36a 185.90 ± 58.52c ˂0.001 0.551–0.782

Abbreviations: CI, confidence interval; CRP, C-reactive protein; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SD, standard 
deviation; WBC, white blood cell.
Note: Data are expressed as (mean ± SD).
ap < 0.01 the degree of significance of comparison between the patient and control groups.
bp < 0.05, the degree of significance of comparison between the patient and control groups.
cp < 0.001, the degree of significance of comparison between the patient and control groups.

Fig. 1  The ROC curve analysis of NLR, PLR, and CRP for prediction 
between the frequently episodic group and chronic tension-type head-
ache group. CRP, C-reactive protein; NLR, neutrophil-to-lymphocyte 
ratio; PLR, platelet-to-lymphocyte ratio; ROC, receiving operating 
characteristic.
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our study, no statistically significant change was observed in 
the neutrophil and lymphocyte counts in the patient groups. 
We only found NLR levels to be significantly higher in CTTH 
patients. No difference was observed between the FETTH 
patients and the control group.

The importance of platelets in headaches has been stud-
ied for many years. In migraine cases, essential thrombo-
cythemia supports the fact that increased platelets can lead 
to headaches.10 There are limited studies evaluating the 
relationship between platelets and TTH. Leira et al showed 
that platelet-rich plasma serotonin levels were higher in 
patients with TTH.6 Blood serotonin levels reflect intraplate-
let serotonin because most blood serotonin is stored inside 
platelets.18,19 Also, increased platelet levels are an important 
indicator of an inflammatory response.20 Ulusoy showed 
that mean platelet volume (MPV) and MPV-to-platelet ratio 
increased in a statistically significant manner in migraine 
patients, but MPV and MPV-to-platelet ratio had similar 
levels between FETTH patients and the healthy popula-
tion.21 In this study, the platelet counts in patients with TTH 
were significantly higher.21 Benedick et al found that platelet 
counts in children with TTH were higher than in migraine 
patients.22 In our study, platelet counts were higher in both 
FETTH and CTTH patients. We also found that the PLR value 
was higher in patients than in the control group. The higher 
platelet counts may have been affected by the serotonin lev-
els, or it may be an indicator of the inflammatory response 
in the chronicity of the disease. Detection of increase in the 
platelets in the regular follow-up of TTH patients may indi-
cate that the disease may have become chronic. Large-scale 
studies are needed to support these findings.

The relationship between CRP and migraine has been eval-
uated in many studies.23 CRP is an acute phase protein that is 
produced predominantly by the action of cytokines, such as 
IL-6 and tumor necrosis factor-α.10 CRP levels were found to 
be higher in patients admitted with the complaint of migraine 
attacks compared with controls.24 However, the relationship 
between CRP and CTTH is not clearly known. Bougea et al 
found no significant differences in CRP, IL-1β, and IL-6 levels 
between migraine patients and TTH patients.25 In our litera-
ture review, we first found high CRP levels in CTTH patients. 
Also, the sensitivity of our NLR, PLR, and CRP tests was found 
to be very low due to the low area below the ROC curve, but 
the likelihood ratios of NLR, PLR, and CRP were good.

The principal limitation of this study is that platelet 
and serotonin levels were not evaluated together. These 
findings may uncover the importance of platelets in TTH 
pathophysiology.

Conclusion
In conclusion, increased platelet counts may have an effect 
on TTH pathophysiology. In addition, systemic inflammation 
parameters, such as NLR, PLR, and CRP, increased in the chronic 
phase of the disease. Therefore, we think that more compre-
hensive studies are needed to evaluate the effect of platelets 
on TTH and systemic inflammation in the chronicity of TTH.
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