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Abstract Aim of this study; investigate whether neutro-

phils/lymphocyte ratio (NLR) could be used as a prog-

nostic factor in larynx cancer. The correlation between

preoperative peripheral blood NLR and age, gender,

smoking, alcohol use, clinical stage and differentiation

degree was examined. One hundered fourty-four patients in

Dicle University Department of Otorhinolaryngology

between the years of 2005 and 2014 were included in the

study. Clinical and preoperative laboratory data of patients

were screened retrospectively from archive files of oto-

rhinolaryngology and the pathology results were screened

retrospectively from archive files of pathology. The study

was approved by the local ethics committee of the

department and carried out in accordance with the decla-

ration of Helsinki as amended in 2013. Statistical analyses

were performed using the SPSS 15.0 software package for

Windows (SPSS inc., Chicago, IL, USA). There was a

significant difference between NLR and clinical stage

(p = 0.003) smoking (p = 0,001) and alcohol use

(p = 0.001). When NLR was analyzed in detail according

to the degree of tumor differentiation; significant differ-

ences were observed between G1 and G2 (p = 0.007) and

between G1 and G3 (p = 0.001). Light of these findings,

NLR is a cheap and easily accessible marker which can be

used as a prognostic faxtor in laryngeal cancer. It is thougkt

to shed light on the studies which will be conducted with

more patients.
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Introduction

Laryngeal cancer is a malignant disease with high inci-

dence. It consists approximately 2–4 % of all cancers that

newly diagnosed in the world each year [1]. In the etiology;

tobacco, alcohol, air pollution, sex hormones and occupa-

tional factors are known to be associated [2, 3].

In predicting disease progression; prognostic factors

such as the patient’s age, gender, smoking—alcohol use,

clinical staging, thyroid cartilage invasion, positive sur-

gical margins are routinely used. However, histopatholo-

gical studies also provide important information about

prognosis. The degree of cell differentiation, inflamma-

tory reactions and cell invasion in small vessels are main

prognostic factors used histopathologically in laryngeal

neoplasms [4].

These prognostic factors are generally useful, but inad-

equate in determining the prognosis of some patients.

Therefore, in recent years, cancer researches have focused

on the identification of new tumor markers. These markers;

should be easily accessible, cheaper, repeatable and most

importantly able to identify potential diseases carrying high

risk in terms of disease recurrence and death [5].

In the early 19th century, the relationship between

inflammation and cancer has been realized with the pre-

sence of neutrophils in the cancer tissue and the role of

inflammation in cancer pathogenesis and progression has

been accepted in the studies performed in the last few
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decades [6]. The relationship between poor prognosis of

various cancers including non-small cell lung cancer [7],

small cell lung cancer [8] and renal cell carcinoma [9] and

an increase in neutrophils, lymphocytes, and monocytes in

tissue has been demostrated.

After the display of inflammatory markers in the tissue;

this time, increase in neutrophils, lymphocytes in the

peripheral blood called attention and the studies in this

direction have progressed. Again, neutrophils, lymphocytes

and neutrophils/lymphocyte ratio (NLR) were compared

with prognostic factors of cancer were investigated in

various cancers and significant relationship was observed

between them. These cancers in these studies are mostly

epithelial ovarian cancer [10], colorectal cancer [11],

advanced gastric cancer [12], hepatocellular arcinoma [13],

and pancreatic ductal adenocarcinoma [14]. While the

relationship between NLR and the prognosis of many types

of cancer is known, information on this relationship with

head and neck cancer is limited.

More recently, a few studies have been published

showing the relationship between the prognosis in patients

with nasopharyngeal carcinoma and cancer of the oral

cavity and NLR [5, 15, 16]. However, any study showing

the relationship between the prognosis of laryngeal cancer

and NLR has not been found.

In this study; the correlation between preoperative

peripheral blood NLR and age, gender, smoking, alcohol

use, clinical stage and differentiation degree, which are

used as prognostic factors for larynx cancer, was examined,

it was aimed to investigate whether NLR could be used as a

prognostic factor in larynx cancer. In addition, it was aimed

to demostrate the role of inflammation on cancer patho-

genesis and progression by comparing ratios of NLR in

patients diagnosed with laryngeal benign pathology and

malignant pathology.

Materials and methods

One hundered fourty-four patients underwent biopsy under

direct laryngoscopy due to laryngeal pathology in Dicle

University Department of Otorhinolaryngology between

the years of 2005 and 2014 were included in the study. The

study was approved by the local ethics committee of the

department and carried out in accordance with the decla-

ration of Helsinki as amended in 2013.

Clinical and preoperative laboratory data of patients

were screened retrospectively from archive files of oto-

rhinolaryngology and the pathology results were screened

retrospectively from archive files of pathology.

Patients’ demographic data were recorded. Smoking and

alcohol use were recorded. Neutrophils (NEU), lympho-

cytes (LYMP), platelet (PLT), white blood cells (WBC)

and hemoglobin (HGB) values of routine preoperative

laboratory tests were recorded retrospectively.

First, the patients were separated into two groups

according to the pathology results as benign and malignant.

According to the 2002 AJCC clinical staging system, 34

patients (40.5 %) were classified as stage III, 50 patients

(59.5 %) as stage IV disease. The patients, whose malig-

nant pathology diagnosis were squamous cell cancer(SCC),

were divided into three groups according to the degree of

pathological differentiation as; well-differentiated lar-

yngeal carcinoma, moderately differentiated laryngeal

carcinoma and poorly differentiated laryngeal carcinoma.

Neutrophils lymphocyte ratio was obtained by dividing

the number of neutrophil with lymphocytes count. The

relationship between NLR and age, gender, smoking,

alcohol use, clinical stage and degree of differentiation

were compared.

In addition, the comparasion between parameters such

as NEU, LYMP, PLT, HGB and WBC; and age, gender,

smoking, alcohol use, clinical stage and degree of differ-

entiation was performed. In patients with benign and

malignant laryngeal pathology, NLR, NEU, LYMP, PLT,

HGB and WBC values were compared.

Statistical analyses were performed using the SPSS 15.0

software package for Windows (SPSS inc., Chicago, IL,

USA). The averages and the frequency distributions were

examined. The normality of the intergroup distribution was

checked. For normally distributed data, the Student’s t test

and a one-way Anova were applied. For abnormally dis-

tributed data, the Kruskal–Wallis and Mann–Whitney

U tests were applied. p\ 0.05 was considered statistically

significant.

Results

One hundred and forty-four patients were included in the

study. Sixty and eighty-four of them were diagnosed with

bening and malignant pathology, respectively. Distribution

of benign diseases are given in Table 1.

There was a significant difference between NLR and

clinican stage (p = 0.003), smoking (p = 0.001) and alcohol

use (p = 0.001). When NLR was analyzed in detail accord-

ing to the degree of tumor differentiation; significant dif-

ferences were observed between G1-G2 (p = 0.007) and

between G1-G3 (p = 0.001). However, NLR is higher

group G3 than group G2 but this difference was not sta-

tistically significant (Table 2). NEU, HGB, WBC and PLT

values were compared with age, gender, smoking, alcohol

use, degree of differentiation and clinical stage. A signifi-

cant relationship was not found in the comparison made

with age, gender, smoking, alcohol use. While significant

differences were observed in the parameters of NEU,
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LYMP and HGB in comparison with the degree of dif-

ferentiation and clinical stage, the differences in WBC and

PLT parameters were not statistically significant.

In patients with the diagnosis of benign and malignant

pathology; the averages of laboratory values such as NLR,

NEU, LYMP, WBC, HGB and PLT were obtained and

statistical comparison was made and given in Table 3.

When benign and malignant pathologies were compared,

while there were significant differences between NLR

NEU, LYM,HGB and WBC parameters, no signficant

difference was observed in the PLT value.

Discussion

Many markers are used as a prognostic factor in laryngeal

cancers. Kowalski et al. [17], studied some demographic,

clinical, pathologic, and therapeutic variables in relation to

the disease-free interval (DFI) and to the overall survival of

laryngeal cancer patients. The primary tumor stage, age,

sex, histological grade, site of primary tumor, surgical

margins, prior tracheostomy, extracapsular spread, N-stage

and vascular embolization were independent predictors of

the risk of death.

In one study performed in last few decades, the role of

inflammation in cancer pathogenesis and progression has

been accepted.[6]. With these development, some param-

eters such as peripheral NEU, LYMP and NLR, which are

inflammatory precursors, were compared with prognostic

factors routinely used in various cancer diseases.

There are many studies reporting that NLR can be used

as a prognostic factor in different types of cancer such as

epithelial ovarian cancer [10], colorectal cancer [11],

advanced gastric cancer [12], hepatocellular arcinoma [13],

and pancreatic ductal adenocarcinoma [14].

However, when viewed to the literature, only three

studies investigating the relationship between head and

neck cancers and NLR were found. Two of them are

related to nasopharyngeal carcinomas and one of them is

related to oral cavity cancer. He et al. [15], reported that,

there was a significant correlation between poor survival

and increased NLR prior to treatment in the patients

underwent radiotherapy or chemoradiotherapy due to

nasopharyngeal carcinoma.

In another study related to nasopharyngeal carcinoma is

the study that An et al. [16] conducted retrospectively with

363 patients. In this study, they found that, increased NLR

was poor prognosis in nasopharyngeal carcinoma. In fact,

Table 1 Distribution of benign diseases

Variable Patients [n (%)]

Benign pathology (All) 60 (100)

Age median, range (years) 48.9 (11–86)

Sex

Male 43 (71.7)

Female 17 (28.3)

Diagnosis

Nodule 34 (56.6)

Polyp 17 (28.3)

Papilloma 4 (6.7)

Ulcer 2 (3.3)

Hamartoma 1 (1.7)

Seborrheic keratosis 1 (1.7)

Pyogenic granuloma 1 (1.7)

The diagnosis of all of the patients who were reported as malignant

pathology was squamous cell carcinoma. Correlations between clin-

icopathological variables and pretreatment NLR status in patients

with larynx cancer are given in Table 2

Table 2 Correlations between clinicopathological variables and

pretreatment NLR status in patients with larynx cancer

Variable Patients [n (%)] p value*

Malign pathology (All) 84 (100)

Age

Median, range (years) 63.7 (38–89)

60 C (mean) 47 (%56) (72) 0.226

60\ (mean) 37 (%44) (52.9)

Sex

Male 79 (94) 0.603

Female 5 (6)

Smoking

Yes 62 (73.8) 0.001

No 22 (26.2)

Alcohol

Yes 41 (48.8) 0.001

No 43 (51.2)

Histological grade

G1 31 (36.9) 0.007 (G1–G2)

G2 36 (42.9) 0.295 (G2–G3)

G3 17 (20.2) 0.001 (G1–G3)

Clinical TNM stage

Stage III 31 (36.9)

Stage IV 53 (53.1) 0.003

G1: well-differentiated, G2: moderately differentiated, G3: poorly

differentiated

* p value, shows the difference between the value of NLR according

to the variable groups
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they argued that, increased NLR was not only prognostic

factor, also decisive in receiving the response to

chemoradiotherapy.

Perisanidis et al. [5], examined 97 patients with locally

advanced oral squamous cell carcinoma receiving preop-

erative chemoradiotherapy retrospectively. They found that

a high pretreatment NLR is a significant independent pre-

dictor of shorter disease-specific survival in patients with

oral cancer receiving preoperative chemoradiotherapy.

In our study, similar to He et al., An et al. and Peri-

sanidis et al. studies, it was considered that, NLR could be

used as a prognostic factor in laryngeal cancer. Because

when the results were analyzed; significant relationships

were monitored between NLR and many prognostic

factors.

When the relationship of NLR with the degree of dif-

ferentiation of tumor was examined, significant results

were observed. Significant differences were observed

between well-differentiated SCC and moderately differen-

tiated and between well-differentiated and poorly differ-

entiated SCC. NLR was significantly higher in patients

with poor differentiation. This finding is very important.

Because NLR is easily accessible from routine laboratory

tests, inexpensive and a universal biomarker. Besides,

significant difference was not seen between moderately

differentiated and poorly differentiated SCC in terms of

NLR. This situation can be caused by the differences of the

number of patients groupes in well differentiated (n:31)

and moderately differentiated (n:36) group poorly differ-

entiated (n:17). A study with more number of patients may

be more effective.

When NLR was compared with clinical stage, it was

found to be significantly higher in stage IV laryngeal

cancer than stage III. In our study, the comparison of early

and advanced stage was not made due to there was no

patients with laryngeal cancer in early stage. But, signifi-

cantly high results of NLR in stage IV than stage III has

enabled us to consider that, NLR can be used as prognostic

factors.

NLR was significantly higher in people who were

smokers and alcohol users. The significant correlation of

NLR with all these prognostic factors supposed that NLR

can be used in the laryngeal cancer as a prognostic factor

due to the significant correlation of NLR with all these

prognostic factors.

The relationship of NLR with gender was meaningless.

The reason for this can be that, there were only five female

patients in the study, and this may be adversely affected the

results. When the rates of NLR were compared between the

patients ove the age of 60 and under the age of 60, no

significant difference was seen between them. More

meaningful results may be obtained with study group with

more homogeneous group distribution and higher and equal

number of patients.

As a result of the comparision of; laryngeal benign-

malignant pathologies, NLR has been significantly higher

in patients with malignancy than in patients with benign

pathology. Prior studies have shown correlations between

the degree of systemic inflammatory response and out-

comes in various malignancies. This finding proves once

again that, inflammation has a role in cancer pathogenesis

and progression. Furthermore, this finding may be helpful

in predicting preoperatively that the lesion is benign or

malignant in patients planned undergo surgery for lar-

yngeal pathology. High NLR values may lead us to con-

sider the tumor more malignant.

Light of these findings, NLR is a cheap and easily

accessible marker which can be used as a prognostic factor

in laryngeal cancer. It is thought to shed light on the studies

which will be conducted with more patients.
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munothérapie. Ann Oncol 13:1460–1468

10. Cho H et al (2009) Pre-treatment neutrophil to lymphocyte ratio

is elevated in epithelial ovarian cancer and predicts survival after

treatment. Cancer Immunol Immunother 58:15–23

11. Walsh SR, Cook EJ, Goulder F, Justin TA, Keeling NJ (2005)

Neutrophil-lymphocyte ratio as a prognostic factor in colorectal

cancer. J Surg Oncol 91:181–184

12. Yamanaka T et al (2007) The baseline ratio of neutrophils to

lymphocytes is associated with patient prognosis in advanced

gastric cancer. Oncology 73:215–220

13. Gomez D et al (2008) Preoperative neutrophil-to-lymphocyte

ratio as a prognostic predictor after curative resection for hepa-

tocellular carcinoma. World J Surg 32:1757–1762

14. Bhatti I, Peacock O, Lloyd G, Larvin M, Hall RI (2010) Preop-

erative hematologic markers as independent predictors of prog-

nosis in resected pancreatic ductal adenocarcinoma: neutrophil-

lymphocyte versus platelet-lymphocyte ratio. Am J Surg

200:197–203

15. He J-R et al (2012) Pretreatment levels of peripheral neutrophils

and lymphocytes as independent prognostic factors in patients

with nasopharyngeal carcinoma. Head Neck 34:1769–1776

16. An X, Ding P-R, Wang F-H, Jiang W-Q, Li Y-H (2011) Elevated

neutrophil to lymphocyte ratio predicts poor prognosis in naso-

pharyngeal carcinoma. Tumour Biol 32:317–324

17. Kowalski LP, Franco EL, de Sobrinho JA et al (1991) Prognostic

factors in laryngeal cancer patients submitted to surgical treat-

ment. J Surg Oncol 48(2):87–95

Indian J Otolaryngol Head Neck Surg (Apr–June 2018) 70(2):175–179 179

123


	Neutrophil--Lymphocyte Ratio as a Prognostic Factor in Laryngeal Carcinoma
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	References




