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ÖZET

AMAÇ: Larenks skuamöz hücreli kanserli (LSCC) hastalarda tedavi 
öncesi tespit edilen trombosit-lenfosit oranı (PLR), ortalama trombosit 
hacmi (MPV) ve trombosit dağılım genişliğinin (PDW) hastalığın prog-
nozu üzerine etkisini değerlendirmek

GEREÇ VE YÖNTEM: Çalışma popülasyonu iki gruba ayrıldı: sağ 
kalanlar (Grup 1) ve sağ kalmayanlar (Grup 2). Daha sonra, iki grup 
arasında yaş, cinsiyet, sigara içme durumu, lezyon lokalizasyonu, ön 
komissür tutulumu, tümör T evresi, N evresi, M evresi, erken/ileri evre 
ve tümör patolojik derecesi dahil olmak üzere çok sayıda değişken 
açısından kapsamlı bir karşılaştırma yapıldı. Genel sağkalımı (OS) tah-
min etmek için ROC eğrisi analizi gerçekleştirildi.  Daha sonra, kesme 
değerlerine göre gruplar oluşturuldu ve bu gruplar 3 ve 5 yıllık genel 
sağkalım (OS) oranları açısından karşılaştırıldı.  

BULGULAR: Çalışmaya dahil edilme kriterlerini karşılayan 594 hasta 
alındı. Sağ kalan grup yaş ortalaması 59.8±9.18 yıl olan 419 (%70.5) 
hastadan (Grup 1) ve sağ kalmayan grup yaş ortalaması 62.4±11.17 yıl 
olan 175 (%29.5) hastadan (Grup 2) oluşuyordu. PDW (kesme değeri 
16,35 fL) %78,3 duyarlılık ve %52,2 özgüllük ile kanser prognozunu 
öngörme potansiyeline sahipti. Ayrıca, PLR (kesme değeri 123.64) 
kanser prognozunu %70.2 duyarlılık ve %51.1 özgüllük ile öngörebildi.
 
SONUÇLAR: Tanı anında PDW >16.35 fL ve PLR >%123.64 olan 
LSCC hastalarının tedavi seçimi ve takibinde dikkatli olunmalıdır. 

Anahtar Kelimeler: Kan Trombositleri, Laringeal neoplazmlar, Or-
talama trombosit hacmi, Trombosit dağılım genişliği, Sağkalım Analizi

ABSTRACT

AIM: The objective of this study was to evaluate the effect of plate-
let-to-lymphocyte ratio (PLR), mean platelet volume (MPV) and plate-
let distribution width (PDW) determined before treatment on the prog-
nosis of patients with laryngeal squamous cell carcinoma (LSCC). 

MATERIAL AND METHOD: The study population was divided into 
two groups: survivors (Group 1) and non-survivors (Group 2). Sub-
sequently, we conducted a comprehensive comparison between the 
two groups with respect to a multitude of variables, including age, 
gender, smoking status, lesion localization, anterior commissure in-
volvement, tumor T stage, N stage, M stage, early/advanced stage, 
and tumor pathological grade. ROC curve analysis was performed to 
estimate overall survival (OS).  Then, groups were formed according 
to cut-off values and these groups were compared in terms of 3- and 
5-year overall survival (OS) rates.  

RESULTS: The study included 594 patients who met the inclusion 
criteria. The survivor group consisted of 419 (70.5%) patients with a 
mean age of 59.8±9.18 years (Group 1) and the non-survivor group 
consisted of 175 (29.5%) patients with a mean age of 62.4±11.17 ye-
ars (Group 2). PDW (cut-off value 16.35 fL) demonstrated the poten-
tial to predict cancer prognosis with a sensitivity of 78.3% and speci-
ficity of 52.2%. Furthermore, PLR (cut-off 123.64) was able to predict 
cancer prognosis with a sensitivity of 70.2% and specificity of 51.1%. 

CONCLUSION: It was suggested that LSCC patients with PDW 
>16.35 fL and PLR >123.64% at the time of diagnosis should be care-
ful in treatment selection and follow-up. 

Keywords: Blood Platelets, Laryngeal neoplasms, Mean platelet vo-
lume, Platelet distribution width, Survival Analysis
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INTRODUCTION

Laryngeal cancer is one of the most common head and neck can-
cers (HNC). According to the 2018 cancer statistics, the estimated 
number of new laryngeal cancer cases annually is 177,000, ap-
proximately half of which die due to the laryngeal cancer (1) Althou-
gh diagnosis and treatment options for laryngeal cancer have been 
improved in recent years, the increase in the 5-year relative survival 
rate over the past thirty years from 59.6% to 66.8% is not at a suf-
ficient level (2) The current TNM staging system has been reported 
to be insufficient as patients with laryngeal squamous cell cancer 
(LSCC) at high-risk recurrence and prognosis are described purely 
on the anatomic extent of LSCC (3) Although many prognostic fa-
ctors have been identified to predict the prognosis in LSCC, such 
as tumor size, grade, lymph node metastasis, and immunohistoc-
hemical marker, these factors can only be evaluated after surgical 
treatment (4) Therefore, there is a need for a simple, rapid, reliable 
and low-cost pre-treatment prognostic marker for LSCC.
 
Carcinogenesis is a multifactorial process and inflammation is 
known to play a role in tumorigenesis and tumor progression (5,6) 
Peripheral inflammatory cells, such as neutrophils, platelets (PLT), 
lymphoctes and monocytes have been shown to have prognos-
tic value for the inflammation-tumorigenesis relationship in head 
and neck squamous cell cancers (HNSCC). Platelets (PLT) can sti-
mulate tumor growth by increasing angiogenesis, microvascular 
permeability, and the extravasation of cancer cells. Mean platelet 
volume (MPV), the most commonly used measure of platelet size, 
is a surrogate marker of platelet activation (7) Altered MPV levels 
have been reported in gastric cancer, ovarian cancer, lung cancer, 
and breast cancer (8-11) In a study of 96 oral cavity squamous 
cell carcinoma patients and 96 healthy individuals, Anand et al. 
found no significant difference in PLR, MPV and PDW between the 
groups (12) In a retrospective study of 87 medullary thyroid cancer 
patients, Li et al. found that both PLR, MPV and PDW were signi-
ficant in terms of clinicopathological features and postoperative 
calcitonin elevation (13) Platelet distribution width (PDW), another 
platelet index, indicates variation in platelet size, with increased 
levels having been shown to be significantly associated with poo-
rer overall survival (OS) in LSCC patients (14) Many recent studies 
have stated that the pre-treatment neutrophil-to lymphocyte ratio 
(NLR) and platelet-to-lymphocyte ratio (PLR) are closely associa-
ted with prognosis in patients with LSCC (15) Therefore, the aim of 
this study was to evaluate the effects of pre-treatment PLR, MPV, 
and PDW on the prognosis of patients with LSCC. 

MATERIAL AND METHOD

Approval for the study was granted by the Local Ethics Committee 
(decision no: 70/09, dated: 26.08.2019). A retrospective analysis 
was made of the data of patients who were diagnosed with LSCC 
and treated in our clinic between 2010- 2020. Venous blood samp-
les were collected from all patients after a 12-hour overnight fast 
within 3 days prior to the diagnostic suspension-laryngoscopy 
procedure. The blood samples were withdrawn into EDTA-contai-
ning tubes and then processed within 30 minutes. White blood cell 
(WBC), haemoglobin, and platelet indices were measured by an 
autoanalyzer (Sysmex XE-2100, Kobe, Japan).The study inclusion 
criteria were as follows: (1) primary LSCC confirmed by pathology 
and classified according to the TNM-UICC/AJCC stage classifica-
tion- 8th edition; (2) patients with a diagnosis of LSCC of any sta-
ge with the data available of a hemogram taken prior to diagnostic 
suspension-laryngoscopy procedure; (3) pre-treatment hemog-
ram parameters (PLT, MPV, PDW, and PLR, which may be easily 
calculated); (4) complete clinical, imaging, and follow-up data. 

The exclusion criteria were as follows: (1) patients with any inflam-
matory, autoimmune, acute or chronic infectious disease, hemato-
logical disorder, history of corticosteroid therapy or chronic renal 
insufficiency, medical treatment with anticoagulants, statins, or 
acetylsalicylic acid; (2) cancer of uncertain origin or probable me-
tastatic LSCC determined on CT or MRI scans; (3) patients with 
unavailable pre-treatment hemogram parameters. 
The patients were separated into two groups as survivors (Group 
1) and non-survivors (Group 2). These groups were compared in 
respect of age, gender, smoking status, lesion localization, anterior 

commissure involvement, tumor T stage, N stage, M stage, early/ 
advanced stage, and tumor pathological grade. Groups were then 
formed according to cut-off values and were compared in terms of 
3 and 5-year overall survival (OS) rates. 

Statistical Analysis 

Data obtained in the study were analyzed statistically using IBM 
SPSS for Windows version 22.0 software. Continuous variables 
were presented as mean ± standard deviation values and cate-
gorical variables as frequency and percentage. Conformity of the 
numerical variables to normal distribution was assessed with the 
Kolmogorov-Smirnov test. Differences in quantitative data betwe-
en the groups were determined using the Student’s t-test. The Pe-
arson chi-square test was applied to determine the associations 
between categorical variables. Survival analyses were performed 
with Kaplan Meier product limit estimation, and the Log rank test 
was used to determine the differences between groups. Cut off va-
lue was determined by ROC analysis to evaluate the effect of PLR 
and PDW on overall survival. A value of p<0 (05) was considered 
statistically significant.

RESULTS

From a retrospective scan of the data of 620 patients, diagnosed 
with LSCC and treated in our clinic between 2010- 2020, 594 pa-
tients who met the inclusion criteria were included in the study. The 
survivors group comprised 419 (70 (5)%) patients with a mean age 
of 59 (8)±9 (18) years (Group 1), and the non-survivors group com-
prised 175 (29 (5)%) patients with a mean age of 62 (4)±11 (17) 
years (Group 2). The patients in Group 2 were seen to be signifi-
cantly older (p=0.011). The data of both groups related to gender, 
smoking status, tumor localization, anterior commissure involve-
ment, tumor stage (T1-4), lymph node stage (N0-3), presence of 
metastasis (M0-1), clinical stage (early/advanced), histopathology, 
PLT, MPV, PDW, lymphocyte, and PLR values, primary treatment 
(surgery/ chemotherapy [CT] and/or radiotherapy [RT]), and the 
recurrence rates of the groups are presented in Table 1.
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ROC curve analysis was applied to estimate overall survival (OS).  
Using the cut-off value of 16 (35) fL

Figure 1: ROC curve for OS prediction, PDW (fL) (AUC=0.591, 95% 
CI: 0.543-0.638)

PDW was seen to be able to predict the cancer prognosis with 78 
(3)% sensitivity and 52 (2)% specificity (AUC=0.591, 95% CI: 0.543-
0.638, p<0.0001). The patients were separated into 2 groups of 
PDW≤16 (35) fL (n=195, 32 (8)%) and PDW>16 (35) fL (n=399, 
67 (2)%). In the group with PDW≤16 (35) fL, 3-year OS was deter-
mined to be 84 (3)% and 5-year OS, 77 (2)%. In the patient group 
with PDW>16 (35) fL, these rates were determined to be 75 (1)% for 
3-year OS and 63 (5)% for 5-year OS. The difference between these 
groups formed according to the cut-off value was determined to be 
statistically significant (p=0.006)

Figure 2: OS Kaplan-Meier curve according to the PDW cut-off va-
lue of 16.35 fL

In the ROC curve analysis for OS using the optimal cut-off value for 
PLR of 123 (64)% 

Figure 3: ROC curve for OS prediction, PLR (%) (AUC=0.639, 95 % 
CI: 0.586-0.692) 

cancer prognosis was predicted with 70 (2)% sensitivity and 51 
(1)% specificity (AUC=0.639, 95 % CI: 0.586-0.692, p<0.0001). 
The patients were divided into 2 groups of PLR≤123 (64)% (n=266, 
44 (8)%) and PLR>123 (64)% (n=328, 55 (2)%). In the group with 
PLR≤123 (64)%, 3-year OS was 86 (1)%, and 5-year OS was 76 
(3)%.  In the group with PLR>123 (64) %, these rates were 71 (3)% 
for 3-year OS, and 60 (7)% for 5-year OS. The difference between 
these groups formed according to the PLR cut-off value was deter-
mined to be statistically significant (p=0.0001)

Figure 4: OS Kaplan-Meier curve according to the PLR cut-off value 
of 123.64% 

DISCUSSION

The results of this study demonstrated differences between the 
survivors and non-survivors groups in respect of the increase in pla-
telet count, the increase in PDW showing platelet activation, and the 
increase in PLR increasing morbidity and mortality. This indicates 
that the disease course can be evaluated using hemogram exami-
nation, a low-cost, simple, and routinely used method in patients 
with laryngeal cancer. The aim of this study was to show that OS 
can be predicted at the time of first diagnosis of the disease, and 
that the treatment to be selected and follow-up can be provided 
with a preoperative hemogram test. 
PLT plays a significant role in the emergence and development of 
malignant tumors (16) It has been stated that 30% to 60% of malig-
nant tumors are associated with a rise in PLT, especially in the late 
stages of tumors, even when accompanied by thrombotic disea-
ses (16,17) PLT can promote carcinogenesis through various me-
ans, such as providing mechanical protection to tumor cells during 
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transport in the circulation and promoting the transport and release 
of tumor molecules from their particles by enriching various bio-
logical activities in the tumor microenvironment (17)
Mean platelet volume (MPV), the most commonly used measure-
ment of platelet size, is an important marker of platelet activation 
(18) MPV reflects platelet volume size, megakaryocyte proliferati-
on, and platelet formation. Platelet distribution width (PDW), cau-
sed by fragmentation of megakaryocytes in varying sizes, is a mea-
sure of platelet heterogeneity and reflects the uniformity of platelet 
volume and the distribution of platelet volume in the blood (19,20) 

Many studies have reported the role of platelet parameters in the 
progression and prognosis of LSCC. Ye et al (21) showed that 
pre-treatment PLT>248×109/L was a promising indicator of prog-
nosis in patients with operable HNSCC. Pardo et al (22) reported 
that PLT was significantly associated with survival in univaria-
te analysis, although prognostic capacity was lost in multivariate 
analysis, limiting its use as a prognostic marker in patients with 
HNSCC. Zhang et al (14) reported that PDW elevation may be a 
new prognostic marker in laryngeal cancer. Fu et al (23) stated that 
MPV decreased and PDW increased in patients with laryngeal can-
cer compared to patients without laryngeal cancer patients with 
laryngeal cancer. Additionally, MPV and PDW have been shown 
to play different roles in laryngeal cancer and benign laryngeal di-
sease. Guo et al (24) reported that elevated PDW and decreased 
MPV may serve as independent biomarkers for worse survival in 
laryngeal cancer, while Sheng et al (25) came to the opposite conc-
lusion that increased preoperative MPV was associated with dec-
reased prognosis in patients with LSCC. Kara et al (26) concluded 
that caution should be exercised when using these new hemato-
logical parameters as they can be affected by many factors. In the 
current study, MPV was determined to be 8.7±1.1fL in the survivors 
group, and 8.3±1.01fL in the non-survivors group, and the differen-
ce between the groups was not found to be statistically significant 
(p=0.29). The PDW value was determined to be 16.1±1.7fL in the 
survivors group and this was seen to be statistically significantly 
increased to 16.7±0.75fL in the non-survivors group (p=0.0001). 
In the ROC curve analysis, the PDW cut-off value to be able to 
predict OS was found to be 16.35 fL, with 78.3% sensitivity and 
52.2% specificity. Using this cut-off value, the 594 patients were 
grouped as 195(32.8%) with PDW≤16.35 fL, and 399(67.2%) with 
PDW>16.35 fL. A statistically significant difference was determi-
ned between these two groups in respect of the 3 and 5-year OS 
values (p=0.006). According to these results, it can be recommen-
ded that greater care should be taken in the treatment selection 
and follow-up of LSCC patients with PDW >16.35 fL at the time of 
diagnosis.

The increase of PLR value was first related to the increase of pla-
telet ratio. A large body of evidence has shown that tumor cells 
can induce platelet activation, and thus, activated platelets can 
also promote the growth of tumor cells (27) The mechanisms of 
this are that platelets can induce tumor dissemination and invasion 
by increasing angiogenesis, microvascular permeability and pro-
moting tumor cell extravasation,7,28 while the interaction between 
platelets and tumor cells can also promote the proliferation of tu-
mor cells and protect tumor cells from apoptosis (29) From another 
perspective, high PLR levels in peripheral blood may also indicate a 
decrease in lymphocyte ratio. Lymphocytes and neutrophils cons-
titute the majority of total leukocytes and play an important role in 
systemic inflammation. They can inhibit or promote the progression 
of malignant tumors by regulating immune interactions in the mic-
roenvironment. It is well known that lymphocytes play an impor-
tant role in the immune surveillance of malignant tumors, and can 
inhibit the proliferation and metastasis of tumor cells. The relative 
decrease of lymphocytes will create an immunosuppressive state 
in the body, which inhibits the proliferation and metastatic activity 
of tumor cells, while the relative increase of neutrophils can pro-
vide the host with a microenvironment to promote tumor growth. 
Changes in either of these may indicate that the body has an ina-
dequate immune response to the tumors. Several studies have re-
ported the prognostic value of preoperative evaluation of the PLR, 
with a high PLR level has been shown to be associated with poor 
CSS and DFS (15,30) The cut off value for PLR varies from 106 to 
193.55 Kara et al (31) reported that pretreatment high PLR is a pre-
dictive factor of survival rates in patients with LSCC, and a high 
PLR increases mortality in these patients.  Wang et al (32) stated 
that PLR was a reliable prognostic factor in patients with LSCC, and 

Zhong et al (33) reported that change in the PLR may be a use-
ful prognostic marker for patients with T3-T4 LSCC. In the current 
study, the PLR was determined to be 140.3±76.1% in the survivors 
group and 195.8±136.2% in the non-survivors group (p=0.0001). 
In the ROC analysis the cut-off value for PLR to be able to determi-
ne OS was found to be 123.64% with 70.2% sensitivity and 51.1% 
specificity. According to this cut-off value the 594 patients were 
grouped as 266 (44.8%) with PLR≤123.64% and 328 (55.2%) with 
PLR>123.64%. The difference in the 3 and 5-year OS values of the-
se two groups separated according to the cut-off value was deter-
mined to be statistically significant (p=0.0001). Similarly, greater 
attention should be paid to the treatment and follow-up of LSCC 
patients with a PLR value >123.64% at the time of diagnosis.  

There are still limitations to research on this subject, primarily the 
fact that the majority of studies in the literature are retrospective, 
single-center and small-sample studies may lead to bias in ret-
rospective studies. Although detailed data and follow-up results 
have been recorded in many studies, prospective studies will help 
to better evaluate the prognostic factors of patients with laryngeal 
cancer. Therefore, the current study results still need to be con-
firmed by prospective studies with larger sample sizes. A second 
limitation of this study could be said to be that since many other 
factors, such as acute undetected infections and hematological 
diseases, affect hematological markers, this may affect the accu-
racy of prognosis prediction based on hematological markers. In 
addition, there is a lack of a clear method to obtain the best cut-
off value of hematological markers, and the current recommended 
critical values are empirical and determined by the simplicity of the 
calculation and the relatively good balance between the number of 
patients in the upper and lower groups. Therefore, there is a need 
to develop uniform classification criteria with consensus for the use 
of these hematological markers in clinical settings. Based on the 
observations of this retrospective study, there can be seen to be a 
need for further large prospective studies on this topic to be able 
to further investigate the relationship between hematological mar-
kers and laryngeal squamous cell carcinoma.

CONCLUSION

It can be recommended that greater care should be taken in the 
treatment selection and follow-up of LSCC patients with PDW 
>16.35 fL at the time of diagnosis. In the same way as for PDW, 
greater attention should be paid to treatment and follow-up for 
LSCC patients with a PLR value >123.64% at the time of diagnosis. 
For these patients, closer follow-up and more aggressive treatment 
should be chosen.
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