COMPARISON OF PATIENTS WITH MALIGNANT OR BENIGN LARYNGEAL
LESIONS AND HEALTHY INDIVDUALS IN TERMS OF HEMATOLOGICAL
INFLAMMATORY PARAMETERS

Abstract

Purpose: Recent studies have shown a relationship between cancer and inflammatory response. The

aim of this study is to compare NLR and PLR values, which are inflammatory parameters, in
precancerous and cancerous lesions and to determine whether there is a parameter that can be used in

the early diagnosis of laryngeal squamous cell carcinoma.

Methods: 174 patients who were benign as a result of pathology, 122 patients who were malignant, 39
patients who were premalignant (335 patients in total) and 117 normal individuals were included in
the study. Data groups were divided into 4 groups as Benign Laryngeal Lesion(BLL), Precancerous
Laryngeal Lesion(PLL), Malignant Laryngeal Lesion(MLL) and Control Group(CG). In addition, the
PLL group was subdivided into Mild Dysplasia(MiD), Moderate Dysplasia(MoD) and Severe

dysplasia-carcinoma in situ (SeD/CIS). NLR, PLR and other parameters were calculated.

Results: NLR and PLR values were significantly different between the groups. (p = 0.000, p = 0.002)
The mean NLR was higher in the MLL and PLL groups, and was lower in the BLL and control
groups. The mean PLR was also higher in the MLL and PLL groups. When the groups were compared
in pairs, there was a significant difference between BLL and MLL (p = 0.001) and MLL and CG.(p =
0.006) The PLL group was subdivided into MiD, MoD and SeD / CIS. There was a significant
difference in NLR when CG and other subgroups were compared.(p = 0.027) Significant differences
were found between CG and SeD when the groups were compared in pairs.(p = 0.007) There was no

significant difference between the groups in terms of PLR and dysplasia.(P = 0.516)

Conclusion: As revealed in this study, these rates were low in the CG and BLL groups and high in the

MLL group, so they could be used as markers to differentiate malignant lesions.
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What is already known about this topic?

* Inflammation has been shown to be effective in the development of many tumors and
proliferation of cancer cells, angiogenesis and tumor response to treatment.

* Neutrophils, lymphocytes and platelets are thought to play an important role in the
formation of these processes.

What does this article add?



* Neutrophil to lymphocyte ratio and platelet to lymphocyte ratio are low cost and easy

to reach. These rates were high in the malign lesion group.



1. Backgraund

The larynx has functions such as prevention of aspiration during swallowing and sound
production, which is very important for social communication. Inflammatory, traumatic,
benign and malignant lesions of the larynx can be seen at any time in life as in other organs. '
Ninety percent of malignant laryngeal lesions are composed of squamous cell carcinomas,

which predominantly consist of precancerous epithelial lesions.?

Laryngeal squamous cell carcinoma (LSCC) is one of the most common malignant
tumors of the head and neck. It is estimated that 12,410 new cases of laryngeal cancer will be

diagnosed in the United States in 2019, and approximately 3,760 of them will die.*

In the treatment of LSCC, chemoradiotherapy is applied before or after total
laryngectomy for advanced stage tumors, whereas partial laryngeal surgery or radiotherapy is
applied for earlier stage tumors.>® Treatment-related causes, comorbidities, secondary cancers,
and psychosocial factors are responsible for the morbidity and mortality of LSCC.” Therefore,
in order to reduce morbidity and mortality, the detection of premalignant lesions and the
detection and treatment of malignant lesions at an early stage will prevent many voice
disorders, respiratory and swallowing disorders and many of the mental problems associated

with these diseases.

Recent studies have shown a relationship between cancer and inflammatory response.
Inflammation has been shown to be effective in the development of many tumors and
proliferation of cancer cells, angiogenesis and tumor response to treatment. Neutrophils,
lymphocytes and platelets are thought to play an important role in the formation of these
processes. When the literature is reviewed, it is seen that neutrophil / lymphocyte ratio (NLR)
and platelet / lymphocyte ratio (PLR) calculated from complete blood count are studied in
various inflammatory diseases, precancerous lesions and malignancies.*'' NLR and PLR
values were found to be significant in the early diagnosis and prognosis of laryngeal
squamous cell carcinoma.'”" The aim of this study is to compare NLR and PLR values,
which are inflammatory parameters, in precancerous and cancerous lesions and to determine
whether there is a parameter that can be used in the early diagnosis of laryngeal squamous cell

carcinoma.



2. Methods

This study was approved by the ethics committee of xx University Faculty of Medicine
with decision number 183 dated 22.11.2018. The study was started after the approval of the
ethics committee. In this study, the records of 335 patients (174 benign lesion, 122 malignant
lesion, 39 premalignant lesion) who presented to the otorhinolaryngology outpatient clinic
between May 2013 and October 2018 with complaints of respiratory distress, hoarseness,
difficulty in swallowing, and who had laryngeal pathological sampling were retrospectively
analyzed. 117 patients who were admitted to our clinic for any reason, who did not have any
systemic inflammatory disease or malignancy in any organ and whose hemogram test was
requested at follow-up were included as control group in the study. Informed consent was
obtained from children and parents who volunteered to participate in the study.

Data groups were divided into 4 groups as Benign Laryngeal Lesion (BLL), Precancerous
Laryngeal Lesion (PLL), Malignant Laryngeal Lesion (MLL) and Control Group (CG). In
addition, the PLL group was subdivided into Mild Dysplasia (MiD), Moderate Dysplasia
(MoD) and Severe dysplasia-carcinoma in situ (SeD / CIS). Patients with any cardiovascular
disease, diabetes mellitus, hypercholesterolemia, hypertension, thyroid diseases, malignancy
in any organ other than laryngeal region and presence of local or systemic infection were

excluded from the study.

Peripheral venous blood was collected from the patients before surgery and from normal
subjects who agreed to participate in the study. Complete blood count was calculated by Cell-
Dyn 3700 (optical scatter laser method, Abbott Diagnostics, Chicago, USA). Sex, age,
lymphocyte count, leukocyte count, neutrophil count, NLR and PLR values of the patients
and control group were recorded. NLR was calculated by dividing the neutrophil count by
lymphocyte count. PLR value was calculated by dividing the platelet count by lymphocyte

count.

SPSS 21.0 for Windows (SPSS Inc., Chicago, IL, USA) was used for statistical analysis.
The data were subjected to Kolmogorav-Smirnov test and Nonparametric tests were used in
statistical analysis since they did not correspond to normal distribution. Kruskal-Wallis test
was used to compare multiple groups with independent variables. p <0.05 was considered
statistically significant. Bonferroni correction was performed and Mann Whitney U test was

performed for pairwise comparison of groups.



3. Results

When the demographic data of the groups were examined (Table 1), the mean age was
48.3 + 12.3 years in the BLL group of 174 patients. The control group consisted of 32
(27.4%) women and 85 (72.6%) men. The mean age of the control group was 51.21 + 14.0
years. (Table 1)

NLR and PLR were calculated separately for each group (Table 2). Kruskal-Wallis test
was performed because the data did not correspond to the normal distribution. Nonparametric
Bonferroni test was used for pairwise comparisons. NLR values were significantly different
between the groups (p = 0.000), mean values were higher in MLL and PLL groups, but lower
in BLL and CG groups. Significant differences were found between the BLL and MLL groups
(p = 0,000) and between MLL and CG (p = 0,000). There was a significant difference
between the groups in terms of PLR value (p = 0.002). PLR values were higher in MLL and
BLL groups as in NLR. When the groups were compared in pairs, there was a significant

difference between BLL and MLL (p =0.001) and MLL and CG (p = 0.006). (Table 2)

The PLL group was subdivided into MiD, MoD and SeD / CIS. There was a significant
difference in NLR when CG and subgroups were compared (p = 0.027). Significant
differences were found between CG and SeD when the groups were compared in pairs. (p =

0.007). There was no significant difference between the groups in terms of PLR and

dysplasia. (P =0.516). (Table 3)

4. Discussion

LSCC is very common among head and neck tumors. The morbidity and mortality rates
increase when the diagnosis and treatment are late. Diagnosis and treatment of precancerous
lesions will prevent a number of advanced laryngeal surgical procedures that increase

morbidity, especially since the majority of these patients have precancerous lesions.

Given that many cancers occur at sites of infection, chronic irritation and inflammation,
recent data suggest that inflammation plays a critical role in tumor development, and that
inflammatory cells are indispensable elements of the neoplastic process.” There are studies
showing that lymphocyte infiltration in the tumor microenvironment is associated with good
prognosis, neutrophil predominance in tumoral tissue is associated with poor prognosis, and

high neutrophil and platelet values correlate with angiogonesis and metastasis risk.'"



In this study, the NLR and PLR values calculated from the patients were compared with
the control group consisting of healthy individuals. In the literature, there are very few
studies using the control group in studies investigating the relationship between laryngeal
lesions and NLR-PLR. In our study, the NLR and PLR values were significantly higher in the
LSCC group than in the CG and BLL group. Recent articles on this subject suggest that there
may be a strong relationship between malignancy and NLR and PLR. When the relationship
between NLR-PLR values and degree of dysplasia is examined, there is no significant
difference in similar studies in the literature. In this study, the NLR value in severe dysplasia

was found to be significantly higher than in the control group.

In a study conducted by Kum et al. on 209 patients, NLR values in benign, malignant and
precancerous lesions were evaluated and it was reported that NLR was significantly higher in
the malignancy group compared to the other two groups. In the study, precancerous lesions
were divided into three groups as mild to moderate and severe dysplasia, and no significant

differences were found between NLR and dysplasia degree. '

Duzlu et al found that the NLR value was significantly higher in LSCC patients than in
the control group.” In a study comparing benign, precancerous and malignant lesions, Kara et
al. found that NLR and PLR were significantly higher in malignant lesions. In the same study,
precancerous lesions were divided into three groups as mild, moderate and CIS / severe
dysplasia, and no significant differences were found between the groups in terms of NLR and

PLR.*

Bulgurcu et al. found that NLR and PLR values were significantly higher in LSCC
patients compared to premalign laryngeal lesions in their study with 98 patients.”> In our
study, no significant difference was found between these two groups in terms of NLR and

PLR.

NLR and PLR have been studied in various tumors and significant differences were
found in favor of malignancy. In their study of 100 healthy individuals and 100 patients with
oropharyngeal squamous cell carcinoma, Phularuri et al. reported a significantly higher NLR

in the malignancy group compared to healthy subjects.”

Kemal et al compared small-cell lung cancer patients and healthy individuals in terms of
NLR and PLR and found that these rates were significantly higher in lung cancer patients.*
Hsueh et al reported that preoperative NLR, PLR values were significantly associated with

cancer progression and survival. They stated that these hematological parameters could be



considered as independent prognostic values for patients with LSCC.* In addition, Wong et

al. Reported that NLR could be used as a prognostic factor in LSCC.*

5.Conclusion

NLR and PLR values are low cost and easy to reach because they are obtained with

complete blood count. As revealed in this study, these rates were low in the CG and BLL

groups and high in the MLL group, so they could be used as markers to differentiate

malignant lesions. However, the retrospective nature of this study and its single-centeredness

constitute its main limitations. Prospective studies involving multicenter tumor-specific

lymphocytes and neutrophils will contribute to this issue.

References

10.

Soni HD, Gandhi S, Goyal M, Shah U. Study of clinical profile of benign laryngeal
lesions. Int J Med Sci Public Health 2016; 5(4):656-660.

Tabler JM, Rigney MM, Berman GJ, et al. Cilia-mediated Hedgehog signaling
controls form and function in the mammalian larynx. Elife 2017; 6:¢19153.

Malzahn K, Dreyer T, Glanz H, Arens C. Autofluorescence endoscopy in the
diagnosis of early laryngeal cancer and its precursor lesions. Laryngoscope. 2002;
112(3):488-493.

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA CancerJ Clin 2019;
69(1):7-34.

Zeng Y-C, Chi F, Xing R, et al. Pre-treatment neutrophil-to-lymphocyte ratio predicts
prognosis in patients with locoregionally advanced laryngeal carcinoma treated with
chemoradiotherapy. Jpn J Clin Oncol 2015; 46(2):126-131.

Warner L, Chudasama J, Kelly CG, et al. Radiotherapy versus open surgery versus
endolaryngeal surgery (with or without laser) for early laryngeal squamous cell
cancer. Cochrane Database Syst Rev 2014;(12).CD002027

Ferlito A, Haigentz M, Bradley PJ, et al. Causes of death of patients with laryngeal
cancer. Eur Arch Otorhinolaryngol Suppl 2014; 271(3):425-434.

Balkwill F, Mantovani A. Inflammation and cancer: back to Virchow? Lancet 2001;
357(9255):539-545.

Coussens LM, Werb Z. Inflammation and cancer. Nature 2002; 420(6917):860.
An I, Ugmak D. Psoriazis vulgaris hastalarinda nétrofil/lenfosit  oran,

trombosit/lenfosit orani, ortalama trombosit hacmi ve C-reaktif protein degerleri. Dicle
Tip Dergisi 2018; 45(3):327-334.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

An I, Ucmak D, Oztiirk M, et al. Neutrophil/lymphocyte ratio, platelet/Ilymphocyte
ratio, mean platelet volume and C-reactive protein values in psoriatic arthritis patients.
Ann Med Res 2019; 26(5) :894-8.

Kum RO, Ozcan M, Baklaci D, et al. Elevated neutrophil-to-lymphocyte ratio in
squamous cell carcinoma of larynx compared to benign and precancerous laryngeal
lesions. Asian Pac J Cancer Prev 2014; 15(17):7351-7355.

Acmaz G, Aksoy H, Unal D, et al. Are neutrophil/lymphocyte and platelet/lymphocyte
ratios associated with endometrial precancerous and cancerous lesions in patients with
abnormal uterine bleeding. Asian Pac J Cancer Prev 2014; 15(4):1689-1692.

Van Soest RJ, Templeton AJ, Vera-Badillo FE, et al. Neutrophil-to-lymphocyte ratio
as a prognostic biomarker for men with metastatic castration-resistant prostate cancer
receiving first-line chemotherapy: data from two randomized phase III trials.
Ann Oncol 2014; 26(4):743-749.

Tomita M, Shimizu T, Ayabe T, Yonei A, Onitsuka T: Preoperative neutrophil to
lymphocyte ratio as a prognostic predictor after curative resection for non-small cell
lung cancer. Anticancer Res 2011; 31(9):2995-2998.

Kawata A, Une Y, Hosokawa M, Uchino J, Kobayashi H. Tumor-infiltrating
lymphocytes and prognosis of hepatocellular carcinoma.
Jpn J Clin Oncol 1992;22(4):256-263.

Yamashita Ji, Ogawa M, Shirakusa T. Free—form neutrophil elastase is an independent
marker predicting recurrence in primary breast cancer. J Leukoc Biol 1995; 57(3):375-
378.

Palumbo JS, Talmage KE, Massari JV, et al. Platelets and fibrin (ogen) increase
metastatic potential by impeding natural killer cell-mediated elimination of tumor
cells. Blood 2005; 105(1):178-185.

Borsig L, Wong R, Hynes RO, Varki NM, Varki A. Synergistic effects of L-and P-
selectin in facilitating tumor metastasis can involve non-mucin ligands and implicate
leukocytes as enhancers of metastasis. Proc Natl Acad Sci U S A 2002; 99(4):2193-
2198.

Duzlu M, Karamert R, Tutar H, et al. Neutrophil-lymphocyte ratio findings and larynx
carcinoma: a preliminary study in Turkey. Asian Pac J Cancer Prev 2015; 16(1):351-
354.

Kara A, Guven M, Demir D, Yilmaz M, Gundogan M, Genc S. Are calculated ratios
and red blood cell and platelet distribution width really important for the laryngeal
cancer and precancerous larynx lesions. Niger J Clin Pract 2019; 22(5):701.

Bulgurcu S, Arslan IB, Dikilitas B, Cukurova I.Neutrophil to lymphocyte ratio and
platelet to lymphocyte ratio in malignant and precancerous laryngeal lesions. Kulak
Burun Bogaz Ihtis Derg 2017; 27(3):122-127.



23. Phulari RG, Rathore RS, Shah AK, Agnani SS: Neutrophil: Lymphocyte ratio and oral
squamous cell carcinoma: A preliminary study. J Oral Maxillofac Pathol 2019;
23(1):78.

24, Kemal Y, Yucel I, Ekiz K, Demirag G, Yilmaz B, Teker F, Ozdemir M: Elevated
serum neutrophil to lymphocyte and platelet to lymphocyte ratios could be useful in
lung cancer diagnosis. Asian Pac J Cancer Prev 2014; 15(6):2651-2654.

25.  Hsueh C, Tao L, Zhang M, Cao W, Gong H, Zhou J, Zhou L.The prognostic value of
preoperative neutrophils, platelets, lymphocytes, monocytes and calculated ratios in
patients with laryngeal squamous cell cancer. Oncotarget 2017; 8(36):60514.

26. Wong BW, Stafford ND, Green VL, Greenman J. Prognostic value of the neutrophil-
to—lymphocyte ratio in patients with laryngeal squamous cell carcinoma. Head & neck
2016; 38(S1):E1903-E1908.

Table 1: Demographic Data of Groups

BLL PLL MLL CONTROL
Age(meantSD,year 48,3+12,3 56,63+£10,8 63,02£11,4 51,21£14,0
)

n(%) n(%) n(%) n(%)
Gender Female 48 (%27,6)  1(%17,9)  11(%9) 32(%27,4)

Male 126(%72,4)  32(82,1) 111(91) 85(72,6)

Total 174 39 122 117 452

Benign Laryngeal Lesion (BLL), Precancerous Laryngeal Lesion (PLL), Malignant Laryngeal Lesion (MLL),
SD: Standard deviation

Table 2: Comparison of Groups in terms of NLR, PLR

NLR
PLR

BLL'(n=174)  PLL’(n=38) MLL}(n=122) CONTROL*(n=117)

(mean+SD) (mean+SD) (mean+SD) (mean+SD) P
2,25+1,2 2,9242.6 4,40+6,8 2,02+1,1 0,000"
109,60+38,7 126,83+64,1 158,83+£127,8 119,19+50,5 0,002

Benign Laryngeal Lesion (BLL), Precancerous Laryngeal Lesion (PLL), Malignant Laryngeal Lesion (MLL),
SD: Standard deviation, NLR: Neutrophil / lymphocyte ratio, PLR: Platelet / lymphocyte ratio, P : Kruskal-
Wallis test , Mann Whitney U test was performed for pairwise comparison >+ P=0,000,"~p=0,000,"""~*p=0,001,
**34

p=0,006



Table 3: Comparison of Precancerous Lesions in terms of NLR, PLR

MiD'(n=15) MoD*(n=7) _ SeD’(n=15) CiS(n=2) CONTROL*(n=117)

(mean£SD) (mean£SD) (mean+SD) (mean£SD) I
NLR 2,35+1,1 3,7843,5 3,53£3,5 2,01+1,13 0,027
PLR 109,84+38,2  133,99+64,8 140,89+78,0 119,19+£50,55 0,516

Mild Dysplasia :MID, Moderate Dysplasia: MoD, Severe dysplasia: SeD, carcinoma in situ: CIS, NLR:
Neutrophil / lymphocyte ratio, PLR: Platelet / lymphocyte ratio, SD: Standard deviation, , P' : Kruskal-Wallis
test , Mann Whitney U test was performed for pairwise comparison *** P=0,007
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