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ABSTRACT 
Objective: Neutrophil/lymphocyte ratio (NLR) is an 
inexpensive parameter that gives an idea about systemic 
inflammatory response and cellular immune response. 
This study aims to investigate the value of NLR in distin-
guishing peripheral and central vertigo. 
Materials and Methods: Patients presenting with acute 
vertigo at the emergency clinic were included between 
January 2017 and December 2018. Hemogram, brain com-
puterized tomography, and diffusion magnetic resonance 
imaging data were reviewed to categorize patients into 
peripheral and central vertigo groups. Laboratory parame-
ters were compared between these groups. 
Results: Neutrophil, lymphocyte, and C-reactive protein 
levels were higher in patients with central vertigo than 
those with peripheral vertigo (p=0.003, p=0.003, p=0.022, 
respectively). Moreover, the NLR value was significantly 
elevated in central vertigo cases (median: 3.99) in contrast 
to peripheral vertigo cases (median: 2.32) (p <0.001). 
Conclusions: The NLR is a valuable marker for distingu-
ishing peripheral and central vertigo in emergency depart-
ment patients with dizziness. Higher NLR values suggest 
central vertigo. 
Keywords: Emergency department, differential diagnosis, dizzi-
ness, neutrophil/lymphocyte ratio, vertigo  

ÖZ 
Amaç: Nötrofil/lenfosit oranı (NLR), sistemik inflamatuar 
yanıt ve hücresel bağışıklık yanıtı hakkında fikir veren 
düşük maliyetli bir parametredir. Bu çalışmanın amacı, 
NLR'nin periferik ve merkezi vertigo arasındaki farkı ayırt 
etmedeki değerini araştırmaktır.  
Materyal ve Metot: Ocak 2017 ile Aralık 2018 tarihleri 
arasında acil klinikte akut vertigo ile başvuran hastalar 
çalışmaya dahil edildi. Hastaları periferik ve merkezi ver-
tigo gruplarına ayırmak için hemogram, beyin bilgisayarlı 
tomografi ve difüzyon manyetik rezonans görüntüleme 
verileri incelendi. Laboratuvar parametreleri bu gruplar 
arasında karşılaştırıldı.  
Bulgular: Nötrofil, lenfosit ve C-reaktif protein düzeyleri, 
periferik vertigo hastalarına kıyasla merkezi vertigo hasta-
larında daha yüksek bulundu (sırasıyla p=0,03, p=0,003, 
p=0,022). Ayrıca, NLR değeri merkezi vertigo vakalarında 
(ortalama: 3,99), periferik vertigo vakalarına kıyasla 
(ortalama: 2,32) anlamlı derecede yüksekti (p <0,001).  
Sonuç: NLR, vertigo semptomlarıyla acil servise başvuran 
hastalarda periferik ve merkezi vertigo arasındaki farkı 
ayırt etmede değerli bir belirleyicidir. Yüksek NLR değer-
leri merkezi vertigoyu düşündürmektedir.  
Anahtar Kelimeler: Acil servis, ayırıcı tanı, baş dönmesi, 
nötrofil/lenfosit oranı, vertigo 
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INTRODUCTION 

Peripheral vertigo (PV) occurs in the vestibular 

labyrinth with nerve damage.1 Central vertigo (CV) 

mainly occurs due to mortal causes such as brain 

stem and cerebellum strokes, and transient ischemic 

attack.2 For this reason, it is vital to distinguish PV 

or CV in patients who present to the emergency de-

partment reporting vertigo. In patients presenting 

with vertigo symptoms and findings, although anam-

nesis and physical examination are valuable to dis-

tinguish PV or CV, advanced radiologic examinati-

ons such as brain computed tomography (BCT) and 

diffusion magnetic resonance imaging (MRI) are 

often required.3 

During stress and inflammatory response, there is an 

increase in circulating neutrophil cell ratios. The 

neutrophil/lymphocyte ratio (NLR) is an easy-to-

obtain, inexpensive parameter that gives an idea 

about the systemic inflammatory response and cellu-

lar immune response and is considered an inflamma-

tory response indicator.4,5 In acute ischemic stroke or 

hemorrhagic stroke, the inflammatory response inc-

reases due to post-ischemic changes and brain dama-

ge, and NLR is expected to increase.6,7 Additionally, 

there are studies indicating an elevation in NLR le-

vels among patients with PV.8,9  

There is currently no literature evaluating NLR le-

vels in distinguishing between PV and CV. Therefo-

re, we aimed to investigate the value and applicabi-

lity of NLR in the differential diagnosis of PV and 

CV.  

 

MATERIALS AND METHODS 

Ethics Committee Approval: Our study was appro-

ved by the Karadeniz Technical University Faculty 

of Medicine Ethics Committee (Date: 31.05.2019, 

decision no: 24237859-439). During the study, the 

Helsinki Declaration criteria were complied with to 

protect the patient’s data. 

Study Design and Setting: This was a single-center, 

retrospective, and cross-sectional study conducted in 

the emergency department of a tertiary university 

hospital to which 95,000 patients present annually. 

Patients who presented to the emergency medicine 

clinic reporting dizziness over two years between 

Jan 1st, 2017, and Dec 31st, 2018, were included in 

the study. Patients with trauma, those with an additi-

onal acute infectious disease, patients with malig-

nancy, those with chronic inflammatory disease, 

patients aged under 18 years, and patients without 

complete blood counts were excluded from the 

study. Additionally, among the patients included in 

the PV group, those who presented to the emergency 

department with any infection/inflammatory disease 

that altered NLR, any otologic disease, or central 

nervous system pathologies within the following 1-

week period were excluded from the study. Accor-

ding to the International Classification of Diseases-

10th version (ICD-10) coding system of the emer-

gency department, the file and computer records of 

patients aged 18 years and over who had an ICD-10 

code for vertigo (R.42) were examined, and the re-

sults of hemograms, BCT, and MRI were evaluated. 

Participants: The BCTs and diffusion MRIs of pati-

ents who presented to the emergency department 

with dizziness were examined. In these images, pati-

ents without cerebral pathology (ischemia, infarc-

tion, hemorrhage, mass) were diagnosed as having 

PV. A group of patients diagnosed as having CV 

was established with patients with cerebral patho-

logy in their imaging. The files and computer re-

cords of the patients included in the study were 

examined, and parameters such as sex, age, the pre-

sence of symptoms accompanying the vertigo attack, 

other diseases, platelet count, leukocyte count, neut-

rophil count, lymphocyte count, and NLR were re-

corded as indicated in the patient registration form. 

Statistical Analysis: IBM SPSS Statistics 25 packa-

ge program used for data analysis. Descriptive statis-

tics are given as numbers and percentages for cate-

gorical variables in the statistical analysis of the da-

ta. Mean and standard deviation are given for para-

metric data for numerical variables, and median, 

minimum, maximum and interquartile ranges are 

given for non-parametric data. The independent 

sample t-test was used for normally distributed data, 

and the Mann-Whitney U test was used for non-

normally distributed data to compare numerical vari-

ables in two independent groups. The receiver ope-

rating characteristics  (ROC) analysis was used to 

determine the cut-off value of the NLR. Results of 

the ROC analysis were given with 95% confidence 

intervals (CI) and the area under the curve (AUC). P 

<0.05 was considered statistically significant. 

 

RESULTS 

A total of 282 patients who were diagnosed as ha-

ving vertigo in the study period were retrospectively 

screened. Twenty-two patients were excluded from 

the study. Twelve patients were excluded from the 

study due to infection/inflammatory disease, five 

patients were found to have malignancy, three pati-

ents had gastrointestinal bleeding, and a complete 

atrioventricular block was detected in two patients 

(Figure 1). A total of 260 patients were included in 

the study. These patients were divided into PV and 

CV according to their history, physical examinati-

ons, and brain CT and MRI results. 
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While 186 patients (71.5%) were diagnosed with 

CV, 74 (28.5%) were diagnosed with PV. Sociode-

mographic characteristics, comorbidities, and pre-

senting symptoms were compared between patients 

with PV and CV (Table 1). More female patients 

were diagnosed with both PV and CV compared to 

male patients, although the difference was not statis-

tically significant (p=0.166). The median age of pa-

tients with CV was 72.5 years (range: 20-100 years), 

while the median age of patients diagnosed with PV 

was 62.0 years (range: 18-93 years), with a statisti-

cally significant difference observed (p <0.001). 113 

(43.5%) patients had hypertension (HT), 54 (20.8%) 

had atrial fibrillation (AF), 49 (18.8%) had diabetes 

mellitus (DM), 18 (6.9%) had a history of previous 

stroke, and 17 (6.5%) had coronary artery disease 

(CAD). The incidence of HT and CAD was signifi-

cantly higher in patients with CV compared to those 

with PV (p <0.001 and p=0.027, respectively). Alt-

hough the prevalence of AF and a history of stroke 

was higher in CV patients, and DM was more com-

mon in PV patients, these differences were not sta-

tistically significant. The frequency of nausea-

vomiting (65.1%), and nystagmus (31.2%) were 

statistically significantly higher in patients with PV 

than in patients with CV (p <0.001). The frequency 

of hemiplegia (n=8, 10.8%), hemiparesis (n=20, 

27.0%), speech impairment (n=17, 23.0%), facial 

asymmetry (n=1, 1.4%), and tinnitus (n=5, 6.8%) 

was found to be much higher in patients with CV (p 

<0.001). 

 

Figure 1. Study flow chart. 

Table  1. Sociodemographic characteristics, comorbidities, and presenting symptoms of the patients. 

  Central vertigo Peripheral vertigo p-value 

Gender,  

n (%) 

Male 36 (48.6) 73 (39.2) 0.166 
Female 38 (51.4) 113 (60.8) 
Age (years), median (IQR) 72.5 (100) 62 (93) 0.001 

Comorbidities, 

n (%) 

Hypertension 47 (63.5) 66 (35.5) 0.001 
Atrial fibrillation 21 (28.4) 33 (17.7) 0.082 
Diabetes mellitus 13 (17.6) 36 (19.4) 0.875 
Previous stroke 8 (10.8) 10 (5.4) 0.198 
Coronary Artery Disease 9 (12.2) 8 (4.3) 0.027 

Symptoms, n 

(%) 

Hemiplegia 8 (10.8) 1 (0.5) 0.001 
Hemiparesis 20 (27) 2 (1.1) 0.001 
Speech disorder 17 (23) - 0.001 
Facial asymmetry 1 (1.4) - 0.001 
Nausea-vomiting 34 (45.9) 121 (65.1) 0.001 
Tinnitus 5 (6.8) 3 (1.6) 0.001 
Nystagmus 8 (10.8) 58 (31.2) 0.001 
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Table 2 shows the laboratory findings of patients 

with PV and CV. The median leukocyte, neutrophil, 

and CRP values of patients with CV were statisti-

cally significantly higher than in patients with PV (p 

<0.05). In addition, the median lymphocyte value 

was found to be higher in patients with PV than in 

those with CV (p <0.05). In terms of median hemog-

lobin values, there was no significant difference 

between patients with PV and CV (p >0.05). The 

median NLR (median: 3.99) of patients with CV 

was significantly higher than the median NLR 

(median: 2.32) of patients with PV (p <0.001). 

Table 3 and Figure 2 demonstrate the ROC analysis 

used for the threshold value calculation used to sepa-

rate PV and CV. According to the results, the area 

under the receiver operating characteristic (ROC) 

curve was found as 0.679 (95% CI: 0.600-0.757), 

which was statistically significant in diagnosis.  
 

 

Table  2. Laboratory findings of patients. 

  Central vertigo Peripheral vertigo  
Laboratory 

 

Median Min. Max. IQR Median Min. Max. IQR  

Leukocyte 8680.0 3690 24150 5165 7550.0 3650 13950 2970 0.003 
Neutrophil 5745.0 2120 22210 4398 4570.0 1250 11580 2223 0.003 
Lymphocyte 1580.0 180 8520 1158 2035.0 500 6760 1275 0.003 
Hb (gr/dL) 14 8.8 16.9 2.55 13.3 9.7 18.5 1.90 0.323 
NLR 3.99 0.54 65.61 4.17 2.32 0.29 12.79 2.06 0.001 
CRP 0.55 0.01 30.00 1.23 0.25 0.01 5.30 0.50 0.022 

Table 3. ROC analysis of patients' neutrophil/lymphocyte ratio. 

  Cutoff Value Sensitivity Specificity Positive  
Likelihood Ratio 

Negative 
Likelihood Ratio 

AUC 
p-

value 

NLR 3.25 62,16% 
95% CI 

(50.1-73.2) 

72,58% 
95% CI 

(65.6-78.9) 

2.27 0.52 
0.679 
0.001 

Figure 2. ROC curve for Neutrophil/lymphocyte ratio in the distinguishing of vertigo types. 
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DISCUSSION AND CONCLUSION 

The median NLR was statistically significantly hig-

her in patients with CV than those with PV. Therefo-

re, it can be thought that NLR can be used as a para-

meter in the differential diagnosis of PV and CV. In 

the study conducted by Lee et al. on 135 patients, 

the authors recommended MRI for further investiga-

tions if NLR >2.8 to find out ischemic stroke.10 Çe-

likbilek et al. found that NLR was higher in patients 

with atherothrombotic acute ischemic stroke than in 

patients with transient ischemic attacks and cont-

rols.11 The study conducted by Tokgöz et al. suppor-

ted that a high NLR could be used as an independent 

indicator for predicting short-term deaths in patients 

with acute ischemic stroke.12 Our results are compa-

tible with the literature. 

In the studies on vertigo, the incidence increased 

with age, especially in women. It has been found 

that benign paroxysmal positional vertigo, Meniere's 

disease, and migrainous vertigo are more common in 

women than in men.13-16 The association of migraine 

and specific vestibular disorders may partially exp-

lain the prominent female superiority among vertigo 

patients because migraine is more common in wo-

men.17 In the vertigo study conducted by Narita et al. 

with 242 patients, there was a 66% female sex domi-

nance.18 In our study, there were more female pati-

ents among the patients who presented with symp-

toms of vertigo; this is compatible with the literatu-

re. It has been reported that the CV rate increases 

with age.19 In our study, no significant difference 

was found between the patients in terms of sex. 

However, the median age of the patients with CV 

was significantly higher than that of patients with 

PV. 

In terms of CV, chronic diseases such as AF, HT, 

DM, CAD, hyperlipidemia, and cancer are seen as 

risk factors.20 It is emphasized that CV should be 

excluded in patients presenting with vertigo who 

have risk factors. The concomitant occurrence of 

hypertension and diabetes mellitus has been correla-

ted with a 4.9-fold escalation in the risk of stroke, as 

documented in the literature.21 In our study, the 

frequency of HT and CAD was statistically signifi-

cantly higher in patients with CV than in patients 

with PV. 

Autonomic symptoms such as nausea and vomiting 

are generally more severe and evident in PV attacks 

than in central-induced vertigo conditions.22-24 Our 

study showed that the frequency of nausea, vomi-

ting, and nystagmus was statistically significantly 

higher in patients with PV, which is in agreement 

with the literature. Neurologic symptoms such as 

weakness, dysarthria, vision or hearing changes, 

paresthesia, altered consciousness, ataxia, or other 

sensory and motor function changes support the pre-

sence of a central cause of vertigo cerebrovascular 

disease, neoplasm, or multiple sclerosis.25 In our 

study, the frequency of hemiplegia, hemiparesis, 

speech disorder, facial asymmetry, and tinnitus was 

found to be significantly higher in patients with CV. 

In addition to being suitable for use as a prognostic 

factor in many diseases, a high NLR has been asso-

ciated with short-term mortality in intracerebral he-

morrhages and 3-month mortality.26 In a study of 

123 patients with intracerebral hemorrhage, Wang et 

al. showed that NLR was independently associated 

with early hematoma enlargement.27 In cerebral he-

morrhage that may cause CV symptoms, reported N/

LR increase supports our study.  

Several studies have reported elevated NLR levels in 

patients with PV. However, these studies typically 

compared PV patients to healthy adults. In contrast, 

our study individually evaluated patients with verti-

go symptoms at the emergency department. In this 

regard, we contend that our study employs a metho-

dology more conducive to clinical practice. 

In conclusion, we think that NLR is an applicable 

parameter in distinguishing dizziness due to periphe-

ral or central vertigo in patients presenting with diz-

ziness to emergency departments. A high NLR me-

ans that dizziness is caused by central vertigo. The-

refore, it supports the need for neurologic imaging 

as an advanced examination in these patients. 
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