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The Implication of the Preoper ative Neutrophil to Lymphocyte Ratio in the Diagnosis of

Laryngeal Squamous Cell Carcinoma: a Retrospective Analysis

ABSTRACT:
Aims. There is growing evidence that the neutrophilyfmphocyte ratio (NLR) may be used as a prognostic
factor in many head and neck cancer types. We atmé@u/estigate the diagnostic implication of theRNas a

biological marker in predicting the malignancy afyngeal lesions.
Study Design: This is a retrospective study.

Methodology: The medical records of the patients who underwenbjperation for a laryngeal pathology
between September 2010 and January 2015 werepettogely reviewed. For the control group, 50 age sex
matched patients were selected among the patiehts wmderwent septoplasty. Preoperative neutrophil t

lymphocyte ratio was calculated for each subjethémalignant, benign and control groups.

Results: Comparison of the three groups yielded a stadifyicsignificant difference between the groups
(p<0.05, p=0.025). Comparison of the malignant grauth the healthy control group showed that thediae

NLR was higher in the malignant group (p<0.05, 84Q).

Conclusions: Preoperative NLR was significantly elevated in teggal cancer patients in our study. We are of
the opinion that, this cheap and easily acceshiteatological parameter may have a potential rofgrédicting
the malignancy of a space occupying laryngeal fedtairther clinical studies should be conductedoify this

association.

Keywords: laryngeal carcinoma; neutrophil to lymphocyte ratidifferential diagnosis; hematological

parameters; predictive role.

Thetype of article: Original research paper
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1. Introduction:

Neutrophils are considered to be the first linedefense against various infections and they canstit
50-70 % of all polymorphonuclear leukocytes in khenan circulation [1]. Despite their well-estabéshrole in
the host defense system against microorganisnagivedly little is known regarding the functions reéutrophils
in cancers involving humans [2]. There appearset@ab increased level of circulating neutrophilgatients
with advanced stage cancers probably due to secreticertain cytokines by the tumor tissue. Thegekines,
among others, GM-CSF, G-CSF, IL-1, IL-6 and vascaledothelial growth factor were found to be resplole
for the presence of neutrophilia in the bloodstrd8rb]. However, neutrophils were proposed to destrate
conflicting functions in cancer and reported to édoth anti-tumor and pro-tumor subpopulations. thgahils
infiltrating the tumor were found to release vasomediators that increase, rather than decreaseortu
angiogenesis and malignant cell intravasation 71, &urthermore, it was pointed out that neutrapfiibm head
and neck squamous cell carcinoma patients wererdiff from their counterparts in the healthy subjéoth in

terms of functionality and cell counts [8,9].

There is growing evidence that the neutrophil tenphocyte ratio (NLR), a routinely available
biological marker of systemic inflammation, may used as a prognostic factor in many head and reaogec
types. Increased NLR was shown to be an indicatorpaor prognosis in oropharyngeal carcinoma,
nasopharyngeal carcinoma, and thyroid carcinomizmdat[8,10,11]. Elevated NLR was also proposebtga
useful inflammatory marker to differentiate lungicar patients from healthy control patients in eerg study
[12]. Literature review revealed that, there ary@nfew studies regarding the role of NLR as eith@redictive
marker for prognosis or a diagnosis of malignancyatients with a laryngeal pathology. To the sbur
knowledge, only in one study, NLRs of the patienith pre-cancerous and malignant lesions were coaapa
with NLRs of the patients with benign laryngealides and NLRs of the former group were found to be
significantly higher [13]. Therefore, in this stydye aimed to investigate the diagnostic implicatid NLR as a

biological marker in predicting the malignancy afjngeal lesions.
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2. Methodology:

The medical records of the patients who underwenbperation for a laryngeal pathology between
September 2010 and January 2015 in a tertiaryre¢feenter were retrospectively reviewed. Patiris had a
complete blood count analysis done before the tghbiopsy procedure were enrolled into the studhe
patients were allocated into two groups accordintheéir definitive pathology report, either benignmalignant.
Patients with a history of diabetes mellitus, clecamypertension, chronic obstructive pulmonary dgse and
other chronic inflammatory conditions were alsoleded. For the control group, 50 age and sex mdtche
patients were selected among the patients who wetérseptoplasty within the same period of time.
Preoperative white blood cell, neutrophil and lympyte counts were investigated and neutrophil nogiyocyte

ratio was calculated for each subject.

Statistical Package for Social Sciences (SPSSMadows version 17 (lllinois, Chicago) was used for
statistical analysis. Variables were tested fommadity using Kalmogorov-Smirnov test. The descriptdata
were presented as median (minimum-maximum). Ferdbmparison of the quantitative data that did not
display a normal distribution among 3 groups, KalsWallis test was used. For 2 group comparisonsn

Whitney U test was used. In all tests, p <0.05 aaepted to be statistically significant.

3. Resaults:

Between September 2010 and January 2015 a tothl ®fpatients were found to be operated for a
laryngeal pathology. 21 patients were excluded fitbm study due to their co-existing chronic inflaatory
conditions. A total of 97 patients were investigat&he patients were divided into two groups adicay to their
histo-pathological diagnosis. 53 patients were btmhave laryngeal squamous cell carcinoma anpadiénts
were found to have a benign laryngeal lesion (euyngeal nodule or polyp). The NLRs of the pateim
malignant, benign and control groups were calcdlaBomparison of the three groups using Kruskallig/tdst
yielded a statistically significant difference amahe groups (p<0.05, p=0.025) (Table 1).

Comparison of the malignant group with the healtbptrol group showed that the median NLR was
higher in the malignant group. The difference wasistically significant (p<0.05, p=0.011). Comam of the
malignant group with the benign group showed thatrhedian NLR was also higher in the former grdps
difference, however, did not have a statisticahiigance (p<0.05, p=0.314). The median NLR wasfbto be
higher in the benign group in comparison to thet@drgroup but this difference was not statistigaignificant

(p= 0.060, p>0.05).
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4, Discussion:

In this study, we aimed to assess the NLRs of #ieepts with benign or malignant laryngeal lesions
and compare them with the NLRs of the healthy abrgubjects. Our results revealed a statisticafipiicant
difference between these three groups. The medig® Was lower in healthy controls than the otherugo
The difference between the healthy group and thignant group was statistically significant. Theselings
were consistent with the previous studies indicpthe relationship between increased NLR and varaancer
types in humans [13,14].

The implication of the NLR as a biological markir predicting the survival was extensively
investigated in the literature for various typescaicers. The NLR was suggested to be superiother
hematological parameters in predicting the shortoag term mortality in breast cancer patients.ivittial
parameters were proven to be altered by physibgkiplogical and pathological factors but the NLBsWound
to be relatively more stable even under the infbgeof such factors. It was also proposed that thR Right
represent both the inflammatory and immune pathwehish are opposing in nature but exist togetheraincer
patients [15]. An elevated NLR was reported to heirmlependent factor for poor prognosis in patiemits
colorectal, lung, and renal cancers [16-18].

As far as head and neck malignancies are concettme® LR was also found to be increased in patient
with certain tumors. A high preoperative NLR wapaeed to be associated with poor survival in pasevith
hypopharyngeal squamous cell carcinoma [19]. Th&Mlas also accepted to be a ‘prognosticator’ imepss
with metastatic nasopharyngeal carcinoma [20]. @és0ciation between the NLR and disease-free siririv
papillary thyroid carcinoma patients was investghin one study and they concluded that, elevate dbuld
be a negative prognostic factor for disease fregival [21]. In a previous study, Duzlu et al. atjgted to
identify the potential prognostic role of the NLR patients with laryngeal cancer and they found tihea NLR
was increased especially in the presence of regigm@h node metastasis and advanced stage dig22se

Besides its prognostic role in various cancers, rifle of the NLR in the diagnosis of many clinical
conditions was also extensively studied in theditere [23, 24]. In addition, the implication oktklevated NLR
in the diagnosis of malignancy was also investididte researchers. Elevated NLR was proposed tousefal
marker in diagnosis lung cancer [1PRierature review revealed that, the diagnostie i the NLR in laryngeal
carcinoma was not extensively investigated. Onlgrie study by Kum et. al., the NLRs of patientshvisénign,

precancerous and malignant laryngeal lesions wenepared and diagnostic value of the NLR in laryhgea
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lesions were analyzed. It was concluded thatNhR could be a useful inflammatory marker to diéfetiate
laryngeal squamous cell carcinoma from benign aadgncerous laryngeal lesions [13].

In the present study, the NLRs of the healthy mbrsubjects were also investigated and comparéd wi
NLRs of the patients with either a benign or madigh laryngeal lesion. The findings indicated thia¢ t
inflammation elicited by either benign or maligndesions in the laryngeal region could be succdgsfu
reflected by increased NLR levels. NLR was incrdasignificantly in cancer patients in comparisorhaalthy
subjects. This increase was in concordance wittpteeiously reported studies pointing out the mfiehe NLR

as a reliable inflammatory or immune marker in horoancer [6, 13, 15].

4, Conclusion:

In conclusion, preoperative NLR was significantlgwated in laryngeal cancer patients in our study.
Laryngeal biopsy and imaging modalities are thedgolstandards in the diagnosis of squamous careiradm
the larynx. Although it is not possible to suggiésts a substitute for these golden standards, reeohithe
opinion that, this cheap and easily accessible t@ogical parameter may have a potential and adjmcole
in the diagnosis of malignant laryngeal lesionsrtiker clinical studies should be conducted to Hfathis

association and determine a cut-off value for th&& N

Ethical statement: All procedures performed in studies involving hunpamticipants were in accordance with
the 1964 Declaration of Helsinki and the 2013 NadcCode on Clinical Researches. According to thédwal

Code, for retrieving the data retrospectively, appt of the ethics committee is not necessary.
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Table Legends:

Table 1 Comparison of the groupsin terms of the median NLR values

% The difference between the three groups in tevhtlse median NLR was statistically significant

b

(p<0.05, p=0.011)

FigureLegends:

Figure 1 The distribution of the NLR values among the groups

: The difference between the malignant group andltimg control group was statistically significant

Variable Group: Median (mir-max) p value
Neutrophil to Malignant 1.9455 ( 0.62-6.01)
Lymphocyte Ratio Benign 1.7745 (1.08-3.94) 0.0258
(NLR) Healthy Contrc 1.5404 ( 0.7-6.497

Table 1 Comparison of the groupsin terms of the median NLR values

% The difference between the three groups in terhitise median NLR was statistically significant

. The difference between the malignant group andltime control group was statistically significant

(p<0.05, p=0.011)
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