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ABSTRACT

Objective: In this study, we aimed to investigate whether platelet lymphocyte ratio (PLR) and Mean platelet volume
(MPV) values can be used as prognostic and diagnostic markers in laryngeal cancer.

Methods: A total of 242 patients with laryngeal pathology were reviewed retrospectively. PLR, MPV and platelet values
were compared in patients with benign and malignant pathologies. The correlation of PLR, MPV and platelet values of
patients with malignant pathologies with their age, gender, smoking, alcohol use, degree of differentiation, and clinical
stage was investigated.

Results: The PLR values were significantly higher in smokers (p=0.009), alcohol drinkers (p=0.001), clinical stage IV
patients (p=0.001), and patients with poor differentiated laryngeal cancer (p=0.001), compared to nonsmokers, non-
alcohol consumers, clinical stage Il patients, and patients with well-differentiated laryngeal cancer. MPV values were
significantly lower in patients with clinical stage IV (p=0.018), and poor differentiated (p=0.010), laryngeal cancer com-
pared to patients with clinical stage Il and well-differentiated laryngeal cancer. The PLR value was significantly higher in
the malignant group than in the benign group (p<0.001).

Conclusion: Our results showed that PLR values can be used as diagnostic and prognostic factors and MPV values can
be used as prognostic factors in laryngeal cancer. J Clin Exp Invest 2016, 7 (2): 134-138
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Larenks Karsinomunda Ortalama Trombosit Hacmi ve Trombosit-Lenfosit Oraninin Prognostik
Degeri

OZET

Amag: Bu calismada larenks karsinomunda trombosit-lenfosit orani (PLR) ve ortalama trombosit hacmi (MPV) degerle-
rinin prognostik ve diagnostik marker olarak kullanilip kullanilamayacaginin arastirilmasi amaclanmistir.

Yontemler: Larengeal patolojisi olan 242 hastanin verileri retrospektif olarak incelenmistir. PLR, MPV ve platelet de-
gerleri benign ve malign patolojiye sahip hastalar arasinda karsilastirimistir. Malign patolojili hastalarin PLR, MPV ve
platelet degerleri ile yas, cinsiyet, sigara, alkol kullanimi, klinik evre ve diferansiasyon dereceleri arasindaki korelasyona
bakilmistir.

Bulgular: PLR degerleri; sigara icenlerde icmeyenlere gore (p=0,009), alkol kullananlarda kullanmayanlara gore
(p=0,001), klinik evresi IV olan hastalarda klinik evresi Ill olan hastalara gore (p=0,001), kétl diferansiye hastalarda iyi
diferansiye hastalara gore (p=0,001) anlamli olarak daha yilksek bulunmustur. MPV degerleri ise; klinik evre IV hasta-
larda klinik evre Il hastalara gore (p=0,018), kotu diferansiye hastalarda iyi diferansiye hastalara gére (p=0,010) anlamh
olarak daha dusUk izlenmistir. PLR degerleri malign grupta benign gruba gére anlamli olarak daha ytksek bulunmustur
(p<0,001).

Sonug: Sonuglarimiz, PLR degerinin larenks karsinomunda prognostik ve diagnostik marker olarak, MPV degerinin ise
prognostik marker olarak kullanilabilecegini gostermistir.

Anahtar kelimeler: Trombosit-lenfosit orani, ortalama trombosit hacmi, prognostik marker, diagnostik marker, laren-
geal karsinom
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INTRODUCTION

Two-five percent of all cancers and 45% of head and
neck cancers are laryngeal cancer [1]. Multiple factors
such as alcohol, smoking, heredity, hormones, pollu-
tion, asbestos, wood dust, coal, various metals, viral
infections and diet are responsible for etiology [2].

Prognostic factors such as gender, age, stage of
the disease, invasion of the thyroid cartilage, good
surgical margins, as well as alcohol and tobacco con-
sumption are routinely used for predicting progression
of laryngeal cancer. In addition, essential information
regarding the prognosis can be obtained from histo-
pathological examination. Some of the main histo-
pathological prognostic factors for indication of laryn-
geal neoplasms are inflammatory reactions, degree of
cell differentiation, and small blood vessels invasion
by cells [3].

Due to insufficient number of currently used prog-
nostic factors, the latest focus of cancer research is re-
lated to development of new prognostic factors. The
link between cancer and inflammation was recognized
as early as the beginning of 19th century, however its
role in cancer’s progression as well as pathogenesis is
only validated in the last few decades [4]. Thus vari-
ous inflammatory cells have come into question to act
as prognostic factors in cancer.

It is known that neutrophils and lymphocytes are
responsible for inflammation. Recent studies reported
that platelets play a major role in inflammation. The
close relationship between platelets and cancer let to
derived platelets biomarkers for cancer prognosis.
Mean platelet volume (MPV) is an indicator of in-
creased platelet activation and can easily be detected
from the peripheral blood through complete blood
count analysis [5]. Platelet lymphocyte ratio (PLR)
is another parameter that can be determined through
complete blood count analysis by dividing the plate-
let count by lymphocyte count. Studies have shown
that derived thrombocytes biomarkers can be prog-
nostic factors in cancers where inflammation is held
responsible for the pathogenesis. For example, MPV
values have been used as prognostic factors in hepa-
tocellular carcinoma [6], ovarian cancer [7], colon
cancer [8] and Iung cancer [9]. PRL values have also
been identified as a reliable and easy to use prognos-
tic factor in cancers such as ovarian [10], colorectal
[11], breast [12] and non-small cell lung cancer [13].
To our knowledge there are no studies that investigate
the roles of PLR and MPV values as prognostic factors
in laryngeal cancer.

In this study we aimed to investigate the feasibil-
ity of PLR and MPV values as indicators of prognosis
in laryngeal cancer. We will compare PLR and MPV
values with prognostic factors such as degree of differ-
entiation, clinical stage of the disease, age, sex, as well
as tobacco and alcohol consumption. Lastly, patients
with benign and malignant laryngeal pathologies will
be compared in terms of PLR and MPV values.

METHODS

The study included results of 242 patients with laryn-
geal pathologies. These patients underwent biopsies
by using direct laryngoscopy at Abant Izzet Baysal
University and Dicle University Faculty of Medicine,
Ear, Nose and Throat clinics between January 2005
and December 2016. The patients’ clinical and labo-
ratory results were retrospectively screened from the
ENT archive files. Pathology results were retrospec-
tively reviewed from the pathology archives.

The demographic data as well as consumption
of alcohol and tobacco use were recorded. The pre-
operative platelet (PLT), lymphocyte (LYMP), MPYV,
and neutrophil (NEU) values were recorded from the
routine laboratory tests.

Based on pathologies, the patients were divided
into two groups. The first group contained patients
with benign pathologies, while the second group
contained patients with malignant pathologies. The
benign pathology group included nodules, polyps,
papilloma, ulcer, hematoma, seborrheic keratosis and
pyogenic granuloma diagnoses and consisted entirely
of squamous cell carcinoma. Furthermore, based on
the degree of cell differentiation, additional three sub-
groups were established in the malignant pathology
group: well-differentiated malignancies, moderately
differentiated malignancies and poorly differentiated
malignancies. The 2002 American Joint Committee on
Cancer (AJCC) staging system was used for the clini-
cal staging. Most laryngeal carcinoma patients in our
study were either stage III or stage I'V.

PLR was obtained by dividing the platelet count
by the lymphocyte count. The correlation between
PLR, MPV, NEU, LYMP and PLT values and factors
such as consumption of alcohol and tobacco, degree of
differentiation and clinical stage of the disease and pa-
tient’s age, and gender was investigated. Patients with
malignant laryngeal pathologies were compared to the
ones with benign pathologies in terms of PLR, MPYV,
NEU, LYMP and PLT values.
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The SPSS 15.0 software program was used to
analyze data. The frequency distributions and means
were assessed. Moreover, the normalcy of distribu-
tion between the groups was examined. While the
normally distributed data was assessed with one-way
ANOVA and Student’s t-tests; the non-normally dis-
tributed data was assessed by using Mann Whitney U
and Kruskal-Wallis tests. The p value of <0.05 was
accepted as statistically significant.

The department’s local ethics committee ap-
proved the study. The study was conducted in compli-
ance with the 2013 amendment of the declaration of
Helsinki.

RESULTS

The demographic characteristics of all the patients are
given in Table 1. The PLR, MPV and PLT values of
patients with benign and malignant pathologies were
compared. The malignant group had a significantly
higher PLR values compared to the benign group. In
contrast, both groups had similar MPV and PLT values
(Table 1).

Table 1. Comparison of values between benign and malign
pathology groups

Variable Benign Pathology Malign pathology p value
Patients 101 141
ﬁeg:riMea”iSD)' 481841420  64,46:11.06  <0.001
Sex
Male 92 (% 65.2) 96 (%95) <0.001
Female 49 (% 34.8) 5 (%5)
PLR (Mean) 113.34 196.47 <0.001
MPV, fl, (Mean) 8.34 8.35 0.138
PLT, x10%/ul (Mean) 262.41 259.85 0.194

PLR: Platelet to lymphocyte ratio, MPV: Mean platelet vol-
ume, PLT: Platelet number, SD: Standard deviation

The clinicopathological findings of patients with
malignant pathologies are shown in Table 2. The cor-
relation of PLR and MPV values of patients with ma-
lignant pathologies with clinical stage of the disease,
degree of differentiation, alcohol and tobacco con-
sumption, gender and age were investigated. The PLR
values were positive correlated with clinical stage, de-
gree of differentiation smoking, and alcohol use. The
PLR values were significantly higher in smokers, al-
cohol drinkers, clinical stage III patients, and patients
with poor differentiated laryngeal cancer compared to
nonsmokers, non alcohol consumers, clinical stage IV

patients, and patients with well-differentiation laryn-
geal cancer. In contrast, gender and age was not sig-
nificantly correlated.

There was a negative correlation of MPV with
the diseases’ degree of differentiation and clinical
stage. The patients with poor differentiated stage IV
laryngeal cancer had significantly lower MPV values
compared to the ones with well-differentiated stage
III laryngeal cancer. No significant relationship was
observed between age, gender, smoking, and alcohol
consumption (Table 2).

Table 2. Relation of Prognostic Factors with platelet to
lymphocyte ratio, mean platelet volume, platelet numbers

Variable Patients PLR MPV PLT
n (%) (Mean) (Mean) (Mean)

Age

65 2 50 (49.5) 192.27 8.45 257.36

65 < 51(50.5) 200.59 8.26 262.29

p- value 0.781 0.773 0.689
Sex

Male 96 (95) 153,15 8.34 256.96

Female 5(5) 130,24  8.35 276.61

p- value 0,127  0.445 0.044
Smoking

Yes

No 79 (78.2) 210.03 8.37 259.22

p- value 22(21.8) 147.80 8.30 262.14
Alcohol 0.009 0.799 0.684

Yes 54 (53.4) 245.81 8.23 277.57

No 47 (46.6) 139.78 8.49 239.49

p- value 0.001 0.086 0.052
Histological Grade

G1 37(36.6) 155.15 9.03 249.16

G2 44 (43.5) 186.29  8.22 251.55

G3 20(20.0) 29534 8.34 265.90

p- value

G1-G2 0.027° 0.054° 0.420°

G2-G3 0.031® 0.050° 0.025°

G1-G3 0.001° 0.010° 0.002°
Clinical TNM stage

Stage Il 44 (43.5) 14136 8.80 240.36

Stage IV 57 (56.5) 239.02 8.00 274.84

p- value 0.001 0.018 0.017

PLR: Platelet to lymphocyte ratio, MPV: Mean platelet vol-
ume, PLT: Platelet number, G1: Well-differentiated G2: Moder-
ately differentiated G3: Poorly differentiated

2 Shows the difference between the G1-G2 group; ® Shows the
difference between the G2-G3 group; c Shows the difference
between the G1-G3 group
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DISCUSSION

Platelets are essential and multifunctional in cancer de-
velopment [14]. Firstly, platelets facilitate metastasis
[15]. It is believed that during hematogenous spread-
ing, platelets supports the life of circulating tumor
cells and enhances the retention of tumor cell emboli
in microcirculation [16,17]. Secondly, platelets stimu-
late a boost in megakaryocytes and pro-inflammatory
cytokines (interleukin 1, 3 and 6) released by cancer
as well as accumulation of thrombocytosis [18]. Bio-
markers derived from platelets are important due to
the close relationship between platelets and cancer. In-
creased MPV and PLR values in peripheral blood have
been identified as prognostic factors in cancer types
such as hepatocellular carcinoma, ovarian cancer, co-
lon cancer and gastric cancer [6-13]. In contrast, the
feasibility of using platelets as indicators of prognosis
in laryngeal cancer was not investigated in any of the
studies. This study is the first to assess effectiveness of
MPV and PLR levels as prognostic factors for laryn-
geal cancer.

Several reports have shown that increased MPV
values are associated with the prognosis of various
cancers [6-9]. Cho et al. [6] reported that patients with
hepatocellular carcinoma had higher MPV and MPV/
PC values compared to those in the control group.
Moreover, Kemal et al. [7] found that patients with ep-
ithelial ovarian cancer had significantly higher NLR,
MPV and PLR values than those in the control group.
Osada et al. [9] also found that patients with stomach
cancer had higher MPV values compared to the indi-
viduals in the control group.

However, some studies reported that low MPV
values were associated with the prognosis of various
cancers. For example, Noriko and et al. [19] deter-
mined that patients with advanced stage non-small-cell
lung cancer had significantly lower MPV and MPV/
PC values then control individuals. Moreover, Shogo
et al. [20] identified that low MPV levels in patients
with resected non-small-cell lung cancer were associ-
ated with poor prognosis. Oncel et al. [21] compared
lung cancer patients with a control group and deter-
mined that MPV and plateletcrit values were lower in
patients with lung cancer, while PLT, platelet distribu-
tion width, and platelet count values were similar in
both groups. Mutlu et al. [22] evaluated MPV values
at two different stages i.e. at the time of the cancer
diagnosis and during the thromboembolic events in
patients with various cancer types.. They found that
MPV values during the thromboembolic events were

significantly lower compared to MPV values at the
time of the diagnosis. In addition, Aksoy et al. [23] re-
ported that patients with bone marrow metastasis had
significantly lower MPV values than individuals in the
control group.

Our study results are similar with other studies
suggesting that low MPV values are good prognostic
factors. We found a significant negative correlation
between MPV and the degree of differentiation. Less
differentiated laryngeal cancer had significantly lower
MPV values than well-differentiated laryngeal cancer.
Moreover, patients with stages IV laryngeal cancer
had significantly lower MPV values compared to pa-
tients with stage III laryngeal cancer. Based on these
findings, we suggest that low MPV values can be used
as an indicator of poor prognosis for laryngeal cancer.

The value of increased PLT as a prognostic factor
in various cancers is diverse [10-13]. Asher et al. [10]
reported that patients with ovarian cancer had higher
PLR and NLR values than those in the control group
leading to the conclusion that PLR and NLR values
can be used as prognostic factors. Similarly, Kwon
et al. [11] also suggested using NLR and PLR val-
ues as prognostic factors since patients with operable
colorectal cancer had higher NLR and PLR values
than individuals in the control group. Lastly, a study
by Krenn-Pilko et al. [12] reported that PLR values
were increased in patients with breast cancer.

In our study, PLR levels were significantly higher
in patients with poorly differentiated, stage IV laryn-
geal cancer that smoker and consumed alcohol com-
pared to patients with well or moderately differenti-
ated, stage III laryngeal cancer that smoked and use
alcohol. Thus we suggested that increased PLR levels
could be used as a marker for poor prognosis in laryn-
geal cancer.

The second objective of our study was to deter-
mine the efficacy of using PLR and MPV values as di-
agnostic markers in laryngeal cancer. For this purpose,
we compared the PLR and MPV values between be-
nign and malignant laryngeal pathologies. One study
[24] assessed the role of MPV as a diagnostic marker
in head and neck cancers. However, to the best of our
knowledge, there are no studies regarding the diag-
nostic role of PLR. Eryilmaz et al. [24] reported that
patients with head and neck cancers had higher MPV
values than those in the control group, suggested that
MPV can be used as a diagnostic marker. Our study
did not found a significant difference in MPV values
between the patients with malignant and benign pa-
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thologies. In contrast, patients with laryngeal cancer
had significantly elevated PLR values than those with
benign pathologies. These results suggested that PLR
can be used as a diagnostic marker in laryngeal cancer.
These findings can help in predicting whether the le-
sions are benign or malignant during the preoperative
stage in patients scheduled for surgery due to laryn-
geal pathology. We believe that high PLR values can
indicate the malignant pathology.

In conclusion, our results suggest that PLT values
are effective prognostic and diagnostic factors in pa-
tients with laryngeal cancer. However, overall survival
and disease-free survival of our patients couldn’t be
evaluated due to difficulties in the postoperative fol-
low-ups. Therefore, prospective and multicenter stud-
ies are needed to corroborate these results.
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