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Introduction

 Inflammation is a critical component of tumor 
progression. Many cancers arise from sites of infection, 
chronic irritation, and inflammation. It is now becoming 
clear that the tumour microenvironment, which is 
largely orchestrated by inflammatory cells, is an 
essential participant in the neoplastic process, promoting 
proliferation, survival and migration (Coussens and 
Werb, 2002). Cytokine and chemokine balances regulate 
neoplastic outcome. The balance of cytokines in any 
given tumour is critical for regulating the type and 
extent of inflammatory infiltrate that forms. Tumors that 
produce little or no cytokines or an overabundance of 
anti-inflammatory cytokines induce limited inflammatory 
and vascular responses, resulting in constrained tumour 
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Abstract

 Background: Inflammation is a critical component of tumor progression. Many cancers arise from sites of 
infection, chronic irritation, and inflammation. It is now becoming clear that the tumour microenvironment, 
which is largely orchestrated by inflammatory cells, is an essential participant in the neoplastic process, promoting 
proliferation, survival and migration. Platelets can release some growth factors such as platelet-derived growth 
factor, platelet factor 4, and thrombospondin. Such factors have been shown to promote hematogenous tumour 
spread, tumor cell adhesion and invasion, and angiogenesis and to play an important role in tumor progression. 
In this study, we aimed to investigate effects of the pretreatment neutrophil to lymphocyte ratio (NLR) and the 
platelet to lymphocyte ratio (PLR) on survival and response to chemoradiotherapy in patients with non-small-cell 
lung cancer (NSCLC). Materials and Methods: Ninety-four patients with non-metastatic NSCLC were included 
and separated into two groups according to median valuse of NLR and PLR (low:<3.44 or high:≥3.44 and 
low:<194 or high≥194, respectively). Results: Pretreatment high NLR and PLR were associated with significantly 
shorter disease-free and overall survival rates. Multivariate analysis revealed that the overall survival rates 
were significantly linked with PLR (OR: 1.87, CI: 1.20-2.91, p: 0.006) and response to chemoradiotherapy (OR: 
1.80, CI: 1.14-2.81, p: 0.012) and the disease-free survival rates were significantly associated with NLR (OR: 
1.81, CI: 1.16-2.82, p: 0.009) and response to chemoradiotherapy (OR: 2.30, CI: 1.45-3.66, p: 0.001). There was 
no significant difference between patients with high and low NLR in terms of response to chemoradiotherapy. 
Similarly, there was no significant influence of the PLR. Conclusions: Pretreatment NLR and PLR measurements 
can provide important prognostic results in patients with NSCLC and assessment of the two parameters together 
appears to better predict the prognosis in patients with NSCLC. The effect of inflammation, indicators of NLR 
and PLR, on survival seems independent of the response to chemoradiotherapy. 
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growth. In contrast, production of an abundance of pro-
inflammatory cytokines can lead to a level of inflammation 
that potentiates angiogenesis, thus favoring neoplastic 
growth. Alternatively, high levels of monocytes and/or 
neutrophil infiltration, in response to an altered balance of 
pro-versus anti-inflammatory cytokines, can be associated 
with cytotoxicity, angiostasis and tumour regression 
(Coussens and Werb, 2002).
 Pretreatment high neutrophil count has been reported 
as a poor prognostic factor for survival in patients with 
renal cell carcinoma (Négrier et al., 2002), metastatic 
melanoma (Schmidt et al., 2005), and advanced non-
small-cell lung cancer (NSCLC) (Teramukai et al., 
2009). Neutrophil to lymphocyte ratio (NLR), an index 
of systemic inflammation, has been associated with worse 
survival for many types of cancer including NSCLC 
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(Cedrés et al., 2012).
 Platelets can release some growth factors such as 
platelet-derived growth factor (PDGF), platelet factor 
4 (PF4), and thrombospondin (Kaplan et al., 1979; 
Dubernard et al., 1997). The factors have been shown to 
promote hematogenous tumor spread, tumor cell adhesion 
and invasion, and angiogenesis and to play an important 
role in tumor progression (Qian et al., 1996).
 Pretreatment platelet to lymphocyte ratio (PLR) has 
been found to relate with poor prognosis in patients 
with epithelial ovarian cancer (Raungkaewmanee et al., 
2012). To the best of our knowledge, there is no study 
investigating relationship between PLR and survival 
and response to chemoradiotherapy in patients with lung 
cancer.
 The aim of this study was to investigate effects of 
the blood NLR and PLR on survival and response to 
chemoradiotherapy in patients with NSCLC.
 
Materials and Methods

 Ninety-four patients with non-metastatic NSCLC were 
included in the study. Patients were excluded if they were 
<18 years old, had severe disease such as heart failure and 
hepatic failure, had a history of any other cancer, or had 
a metastatic disease. 
 We recorded responses to chemoradiotherapy 
including complete remission, regression, stable disease, 
and disease progression, and overall and disease-free 
survival. Survival time was measured from the date of 
chemoradiotherapy until death or last clinical evaluation.
 Complete blood counts with automated differential 
counts, which included total white blood cells, neutrophils, 
lymphocytes, and platelets, were obtained before 
chemoradiotherapy. NLR and PLR were calculated as 
the ratio of the neutrophils and platelets to lymphocytes. 
Median value was used for NLR and PLR because normal 
distribution was absent. The patients were separated into 
two groups according to median value of NLR and PLR 
(low:<3.44 or high:≥3.44 and low:<194 or high≥194, 
respectively). 
 Histopathology of NSCLC was squamous cell 
carcinoma in 66 (70.2%), adenocarcinoma in 15 (16.0%), 
large cell neuroendocrine carcinoma in 1 (1.1%), 
adenosquamous carcinoma in 1 (1.1%), and unclassified 
non-small cell lung cancer in 11 (11.7%) patients. The 
stage of the lung cancer was IIA in 1 (1.1%), IIB in 
8 (8.5%), IIIA in 40 (42.6%), and IIIB in 45 (47.9%) 
patients.

Radiotherapy and chemotherapy
 Two-dimensional treatment planning system was used 
by conventional X-ray simulator and RT was delivered 
by a linear accelerator device including 6-18 Million 
Volts photons. Total dose of 66 Gy in 2.0 Gy fractions 
was given. During radiotherapy concomitantly weekly 
docetaxel 20 mg/m2 and cisplatin 20 mg/m2 infusion were 
administered at the 1st day of the for 6,5 weeks. The initial 
planning target volume consisted of the primary tumor, 
the ipsilateral hilum and mediastinum with a margin of 2 
cm. Special blocks were employed in order to prevent the 

exposure of normal tissues to radiation. This initial field 
was treated by parallel-opposed anterior and posterior 
fields to 46 Gy in 23 fractions. Boost dose of radiotherapy 
was administered after 46 Gy to the primary tumors and 
the involved nodes were included with a margin of 0.5-1.5 
cm from oblique parallel-opposed fields with protecting 
spinal cord. 
 After chemoradiotherapy, complete remission 
developed in 13 (13.8%), regression in 44 (46.8%), stable 
disease in 14 (14.9%), and disease progression in 23 
(24.5%) patients. Stable disease or disease progression 
after chemoradiotherapy was defined as lack of response 
to chemoradiotherapy. In contrast, complete response 
or disease regression after chemoradiotherapy was 
defined as response to chemoradiotherapy. The response 
to chemoradiotherapy was observed in 57 (60.6%) 
patients whereas 37 (39.4) patients did not respond to 
chemoradiotherapy.

Statistical analysis
 SPSS 15.0 software was used for the statistical 
analysis. Continuous variables with normal distribution 
were presented as mean±SD. Median value was used 
where normal distribution is absent. Statistical analysis 
for the parametric variables was performed using the 
Student’s t-test between two groups. The Mann-Whitney 
U test was used to compare nonparametric variables 
between two groups. Qualitative variables are given as 
percent and the correlation between categorical variables 
was investigated using the chi-square test and Fisher’s 
exact tests. Disease-free survival and overall survival was 
estimated using the Kaplan-Meier method and the log-
rank test was used for comparison of outcomes. Mortality 
risks were analyzed using the multivariate Cox regression 
model in which we included (in a backward-wald manner) 
all the significant variables from the univariate analysis. 
A p value of <0.05 was considered significant.

Results 

 Mean age of 94 patients was 58.1±8.6 (30-78) years; 
88 (93.6%) of 94 patients were male whereas the rest were 
female. Eighty-one (86.2%) patients died. 
 Overall and disease-free survival was 12 and 8 
months, respectively (Figure 1). The overall survival rates 
according to characteristics of patients are shown in Table 
1. NLR and PLR and response to chemoradiotherapy were 
the characteristics that significantly influenced the overall 
survival (p: 0.006, p: 0.006, and p: 0.015, respectively). 
The patients with higher NLR and PLR had decreased 

Figure 1. Predicted Probability of Overall and Disease-
Free Survival
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chemoradiotherapy (presence or absence; OR: 1.80, CI: 
1.14-2.81, p: 0.012).
 Univariate and multivariate analyses were performed 
to identify the risk factor(s) related to disease-free 
survival. Table 2 shows the results regarding nine 
variables examined in univariate analysis as potential 
risk factors for overall survival. Three of the nine factors 
differed significantly between these groups (p<0.05). The 
multivariate Cox regression analysis identified that the 
disease-free survival rates were significantly associated 
with NLR (low or high; OR: 1.81, CI: 1.16-2.82, p: 0.009) 
and response to chemoradiotherapy (presence or absence; 
OR: 2.30, CI: 1.45-3.66, p: 0.001).
 Table 3 shows comparison of data of patients with 
and patients without response to chemoradiotherapy.  
There was no significant difference between two groups 
in terms of age, NLR value and NLR groups, PLR value 
and PLR groups, histopathology, T status, and lymph node 
metastasis (p>0.05).
 Table 4 shows comparison of demographic and clinical 
parameters and response to treatment of patients classified 
according to NLR and PLR. There is no significant 
difference between patients with high NLR and those 
with low NLR. Similarly, there is no difference between 
patients with high PLR and those with low PLR.
 

Table 1. Overall Survival and p value According to 
Characteristics of Patients
 No. of Patients Survival Month p value
  (%) (95% Confidence Interval) 

Age  ≥60 years 42 (44.7) 10   (4.71-15.29) 0.606
 <60 years 52 (55.3) 12   (7.29-16.71) 
Gender Female 6   (6.4) 17 (11.00-23.00) 0.762
 Male  88 (93.6 ) 12   (8.94-15.06) 
Histopathology    
 Adenocarcinoma 15 (16.0) 18   (7.90-28.10) 0.527
 Epidermoid carcinoma 66 (70.2) 12   (8.46-15.54) 
 Unclassified 13 (13.8) 11   (3.95-18.05) 
Neutrophil/lymphocyte ratio    
 Low 47 (50.0) 15 (11.01-18.99) 0.006
 High 47 (50.0) 8   (5.13-10.87) 
Platelet/lymphocyte ratio    
 Low 47 (50.0) 15 (11.69-18.31) 0.006
 High  47 (50.0) 9   (6.32-11.68) 
Stage II 9 (9.6) 10   (4.16-15.84) 0.686
 IIIA 40 (42.6) 12   (7.35-16.65) 
 IIIB 45 (47.9) 13   (7.53-18.47) 
Response to treatment*   
 Presence 57 (60.6) 15   (1.34-18.67) 0.015
 Absence 37 (39.4) 6   (3.62-8.38) 
T status T0-2  23 (24.5) 15   (5.61-24.39) 0.450
 T3-4 71 (75.5) 12   (9.00-15.00) 
Lymph node metastasis   
 N0  43 (45.7) 11   (6.99-15.02) 0.552
 N1-3 51 (54.3) 15   (8.06-21.94) 
*Presence: complete response or disease regression /Absence: stable disease or 
progression after chemoradiotherapy

Figure 2. The Overall Survival According to A) 
Neutrophil to Lymphocyte Ratio and B) Platelet to 
Lymphocyte Ratio

A)                      B)

Table 2. Univariate and Multivariate Analysis of Risk Factors for the Overall Survival and Disease-Free Survival
Risk factor Overall Survival Disease-free Survival

 Univariate analysis Multivariate analysis Univariate analysis Multivariate analysis
 OR (95% CI)      p value OR (95% CI)       p value OR (95% CI)      p value OR (95% CI)       p value

 Age (≥60 years or <60 years)  1.12 (0.72-1.74) 0.616 - - 1.06 (0.69-1.65) 0.772 - -
 Gender (female or male) 1.13 (0.49-2.61) 0.768 - - 0.87 (0.46-2.48) 0.872 - -
 Histopathology (epidermoid or others) 1.13 (0.71-1.81) 0.609 - - 1.01 (0.63-1.61) 0.969 - -
 Neutrophil/lymphocyte ratio (low or high) 1.81 (1.16-2.81) 0.008 - - 1.80 (1.15-2.80) 0.010 1.81 (1.16-2.82) 0.009
 Platelet/lymphocyte ratio (low or high) 1.80 (1.16-2.81) 0.009 1.87 (1.20-2.91) 0.006 1.60 (1.03-2.49) 0.037 - -
 Stage (II or III) 1.20 (0.55-2.62) 0.646 - - 1.34 (0.62-2.92) 0.460 - -
 Response to chemoradiotherapy (presence or absence)*
  1.72 (1.09-2.70) 0.019 1.80 (1.14-2.81) 0.012 2.29 (1.45-3.63) <0.001 2.30 (1.45-3.66) <0.001
 T status (T0-2 or T3-4)* 1.21 (0.73-1.99) 0.464 - - 1.05 (0.64-1.73) 0.853 - -
 Lymph node metastasis (N0 or N1-3)* 1.14 (0.73-1.77) 0.563 - - 1.08 (0.70-1.68) 0.723 - -

*Presence: complete response or disease regression/Absence: stable disease or progression, OR: odds ratio, CI: confidence interval
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Table 3. Comparison of Data of Patients With and 
Patients Without Response to CRT
 Patients with  Patients without p value
 response to CRT response to CRT
 n: 57 n: 37

Age (year) 59±11 58±7 0.788
Neutrophil/lymphocyte ratio
  3.40 (1.16-18.64) 3.47 (1.11-14.05) 0.932
 Low 30 (52.6) 17 (45.9%) 0.337
 High 27 (47.4%) 20 (54.1%) 
Platelet/lymphocyte ratio 199 (54-883) 189 (68-641) 0.801
 Low 27 (47.4%) 20 (54.1%) 0.337
 High 30 (52.6) 17 (45.9%) 
Histopathology   
 Adenocarcinoma 9 (15.8%) 6 (16.2%) 0.997
 Epidermoid carcinoma 40 (70.2%) 26 (70.3%) 
 Unclassified 8 (14.0%) 5 (13.5%) 
T status    
 T0-2  15 (26.3%) 8 (21.6%) 0.396
 T3-4 42 (73.7%) 29 (78.4%) 
Lymph node metastasis   
 N0 24 (42.1%) 19 (51.4%) 0.252
 N1-3 33 (57.9%) 18 (48.6%) 
CRT: chemoradiotherapy

survival ratios (Figure 2).
 Univariate and multivariate analyses were performed to 
identify the risk factor(s) related to overall survival. Table 
2 shows the results regarding nine variables examined in 
univariate analysis as potential risk factors for overall 
survival. Three of the nine factors differed significantly 
between these groups (p<0.05). The multivariate Cox 
regression analysis identified that the overall survival 
rates were significantly associated with PLR (low or 
high; OR: 1.87, CI: 1.20-2.91, p: 0.006) and response to 
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Discussion

It is well known that there is the relationship between 
inflammation and cancer. Inflammation is important 
for tumor proliferation and survival in patients with 
malignancy (Schmidt et al., 2005). Unfortunately, the 
mechanism(s) of this association is not been elucidated 
completely. Understanding a cause-effect relationship 
between inflammation and cancer may lead to important 
results in terms of the diagnosis and the treatment. 

Tumour cells produce various cytokines and 
chemokines that attract leukocytes. The inflammatory 
component of a neoplasm may include a different 
leukocyte subtypes such as neutrophils, macrophages, and 
dendritic cells. All these cells produce cytokines, cytotoxic 
mediators such as reactive oxygen species, and soluble 
mediators such as tumor necrosis factor-alpha (TNF-α) 
and interleukins. Inflammatory cells have powerful effects 
on tumour development. Early in the neoplastic process, 
these cells are powerful tumour promoters, producing an 
attractive environment for tumour growth, facilitating 
genomic instability and promoting angiogenesis. On the 
other hand, inflammatory responses should also be anti-
tumour, but cancer patients are often defective in their 
inflammatory responses (Coussens and Werb, 2002).

Neutrophils are the most common leukocyte subset 
in the bloodstream. Recent evidences suggest that 
neutrophils play a role in cancer-related inflammation and 
have prognostic significance in human cancers (Donskov, 
2013). Paesmans et al reported that high neutrophil count 
had an independent relation with poor survival in patients 
with advanced NSCLC (Paesmans et al., 1995). In a 
study by Teramukai et al. (2009) it has been shown that 
pretreatment elevated neutrophil count associated with 
poor survival rates in patients advanced NSCLC receiving 
chemotherapy.

Kobayashi et al. (2012) have been found that 
preoperative lymphocyte count was an independent 
prognostic factor in node-negative NSCLC. When the 
cut-off value of lymphocyte count was 1900 mm-3 with 
a maximum log-rank statistical value, overall 5-year 

survival rates were 67.9% for the low lymphocyte 
group and 87.7% for the high lymphocyte group. Also 
low lymphocyte count was correlated with vascular 
invasion and recurrence of NSCLC (Kobayashi et al., 
2012). Similarly Zhang et al. (2013) reported that low-
lymphocyte count was an independent unfavorable 
prognostic factor of disease-free survival in patients with 
NSCLC. Also, low lymphocyte count was related with 
lymphatic invasion and recurrence of NSCLC. In contrast, 
peripheral neutrophil count had no impact on survival 
(Zhang et al., 2013).

In cancer patients, recent studies evaluated prognostic 
significance of NLR and PLR, as well as neutrophil, 
lymphocyte, platelet count. NLR and PLR can be an 
indicator of tissue damage, which is not associated with 
treatment.

NLR is a simple, readily available and robust 
laboratory marker. NLR has also been previously found to 
independently predict outcomes in non-malignant disease 
such as chronic kidney disease (Kocyigit et al., 2013) and 
ST-elevated myocardial infarction (Kaya et al., 2013), 
in which the systemic inflammation response has been 
accused as a major contributing factor. These findings 
emphasize the use of NLR as a potential biomarker of the 
systemic inflammatory response.

A number of studies investigated the relationship 
between NLR and survival and response to chemotherapy 
in patients with cancer. Cendes et al. have found that 
higher NLR associated with poor prognosis in patients 
with stage IV NSCLC (Cedrés et al., 2012). Wang 
and colleagues have observed that high NLR was an 
independent prognostic factor in patients with bone 
metastasis (Wang et al. 2011). Also it has been reported 
that higher preoperative inflammatory markers including 
NLR and C-reactive protein predict poor survival in 
resected NSCLC (Tomita et al., 2012).

NLR may predict chemotherapy outcomes in patients 
with cancer. Chua et al. have evaluated the relationship 
between NLR and outcomes of first-line palliative 
chemotherapy in 349 patients with metastatic colorectal 
cancer and found that lower NLR was significantly 
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Table 4. Parameters of Patients Classified According to Neutrophil/Lymphocyte and Platelet/Lymphocyte Ratios
Parameters Neutrophil/Lymphocyte ratio Platelet/Lymphocyte ratio
 Low            High             p value Low               High              p value

Age <60 (%) 29 (61.7) 23 (48.9) 0.150 29 (61.7) 23 (48.9) 0.150
 ≥60 (%) 18 (38.3) 24 (51.1)  18 (38.3) 24 (51.1) 
Gender Male (%) 46 (97.9) 42 (89.4) 0.102 46 (97.9) 42 (89.4) 0.102
 Female (%) 1  (2.1) 5 (10.6)  1   (2.1) 5 (10.6) 
Tumor type Adenocarcinoma (%) 8 (17.0) 7 (14.9) 0.328 7 (14.9) 8 (17.0) 0.903
 Epidermoid carcinoma (%) 35 (74.5) 31 (66.0)  34 (72.3) 32 (68.1) 
 Unclassified (%) 4   (8.5) 9 (19.1)  6 (12.8) 7 (14.9) 
T status T0 (%) 1   (2.1) 3   (6.4) 0.897 1   (2.1) 3   (6.4) 0.377
 T1 (%) 1   (2.1) 1   (2.1)  2   (4.3) - 
 T2 (%) 9 (19.1) 8 (17.0)  10 (21.3) 7 (14.9) 
 T3 (%) 12 (25.5) 12 (25.5)  10 (21.3) 14 (29.8) 
 T4 (%) 24 (51.1) 23 (48.9)  24 (51.1) 23 (48.9) 
N status N0 (%) 24 (51.1) 19 (40.4) 0.389 23 (48.9) 20 (42.6) 0.468
 N1 (%) 2   (4.3) 1   (2.1)  2   (4.3) 1   (2.1) 
 N2 (%) 19 (40.4) 21 (44.7)  20 (42.6) 20 (42.6) 
 N3 (%) 2   (4.3) 6 (12.8)  2   (4.3) 6 (12.8) 
Response to treatment Yes (%) 30 (63.8) 27 (57.4) 0.337 27 (57.4) 30 (63.8) 0.337
 No (%) 17 (36.2) 20 (42.6)  20 (42.6) 17 (36.2 
Total (%)  47 (100) 47 (100)  47 (100) 47 (100) 
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associated with improved clinical benefit. Furthermore, 
normalization of NLR after one cycle of chemotherapy 
resulted in improved progression-free survival (Chua 
et al., 2011). Yao et al. (2013) have investigated the 
association between NLR and therapy response and 
survival in 182 advanced NSCLC patients receiving first-
line platinum-based chemotherapy and found that high 
pretreatment NLR was associated with worse response 
to first-line platinum-based chemotherapy and shorter 
survival (Yao et al., 2013).

When tissue injury occurs, white blood cells and 
platelets move the damaged area through the venous 
system. Platelets secrete some growth factors including 
platelet-derived growth factor (PDGF), PF4, TGF-β, 
vascular endothelial growth factor (VEGF), and 
thrombospondin-1 (Kaplan et al., 1979; Assoian and 
Sporn, 1986; Qian et al., 1996; Raungkaewmanee et 
al., 2012). These growth factors can stimulate tumour 
cells proliferation and adhesion to other cells leading to 
tumour growth and metastases, respectively (Qian et al., 
1996; Raungkaewmanee et al., 2012; Stone et al., 2012). 
It has been shown that VEGF is an important mediator of 
tumor angiogenesis in malignant lesions in a genetically 
engineered mouse model of lung adenocarcinoma (Majeti 
et al., 2013). Divella et al. (2013) have found that high 
levels of TGF-β were associated with a poor prognosis in 
metastatic breast cancer.

Recent new evidences suggest that PLR is closely 
related to clinical outcomes in cancer patients. 
Raungkaewmanee et al. (2012) evaluated whether PLR 
and NLR could predict outcomes in patients with epithelial 
ovarian cancer. They observed that pretreatment higher 
PLR had significantly shorter progression-free and overall 
survival rates and PLR was a better prognostic predictor 
for survival compared to NLR (Raungkaewmanee et 
al., 2012). Wang et al. (2013) reported that preoperative 
NLR and PLR were significantly associated with cervical 
stromal involvement in patient with surgical treated 
endometrium carcinoma. Similarly, Asher et al. (2011) 
observed that high preoperative PLR was significantly 
associated with poor survival in patients with ovarian 
cancer.

Evidence for the use of these inflammatory markers 
(i.e. NLR and PLR) as direct predictors of outcome in 
patients with NSCLC receiving chemoradiotherapy is 
lacking. To the best of our knowledge, several studies 
evaluated the relationship between NLR and the survival, 
but there is no study evaluating the association of PLR 
with survival in patients with NSCLC. Furthermore, the 
effects NLR and PLR on response to radiotherapy have 
not been investigated in the patient population. 

In the study, we found that the overall and disease-free 
survival rates were significantly associated with NLR and 
PLR in the univariate analysis. In multivariate analysis, 
however, there was significant association between PLR 
and overall survival whereas NLR was significantly 
associated with disease-free survival. Also response to 
chemoradiotherapy significantly associated with the 
overall and disease-free survival in multivariate analysis. 
On the other hand, there was no significant relationship 
between chemoradiotherapy and inflammatory indicators 

(i.e. NLR and PLR). So, the effect of inflammation, 
indicators of where are NLR and PLR, on survival seems 
independent from response to chemoradiotherapy.

In conclusion, NLR and PLR are simple, readily 
available and robust laboratory parameters. Pretreatment 
NLR and PLR measurements can provide important 
prognostic results in patients with NSCLC and assessment 
of two parameters together appears to better to predict 
the prognosis in patients with NSCLC. Our results 
need further study in a larger population to validate 
the prognostic role of these inflammatory biomarkers, 
especially PLR.

References

Asher V, Lee J, Innamaa A, Bali A (2011). Preoperative platelet 
lymphocyte ratio as an independent prognostic marker in 
ovarian cancer. Clin Transl Oncol, 13, 499-503.

Assoian RK, Sporn MB (1986). Type beta transforming 
growth factor in human platelets: release during platelet 
degranulation and action on vascular smooth muscle cells. 
J Cell Biol, 102, 1217-23.

Cedrés S, Torrejon D, Martínez A, et al (2012). Neutrophil to 
lymphocyte ratio (NLR) as an indicator of poor prognosis 
in stage IV non-small cell lung cancer. Clin Transl Oncol, 
14, 864-9.

Chua W, Charles KA, Baracos VE, Clarke SJ (2011). Neutrophil/
lymphocyte ratio predicts chemotherapy outcomes in 
patients with advanced colorectal cancer. Br J Cancer, 
104, 1288-95.

Coussens LM, Werb Z (2002). Inflammation and cancer. Nature, 
420, 860-7.

Divella R, Daniele A, Savino E, et al (2013). Circulating levels 
of transforming growth factor-βeta (TGF-β) and chemokine 
(C-X-C Motif) ligand-1 (CXCL1) as predictors of distant 
seeding of circulating tumor cells in patients with metastatic 
breast cancer. Anticancer Res, 33, 1491-7.

Donskov F (2013). Immunomonitoring and prognostic relevance 
of neutrophils in clinical trials. Semin Cancer Biol, 23, 200-7.

Dubernard V, Arbeille BB, Lemesle MB, Legrand C (1997). 
Evidence for an alpha-granular pool of the cytoskeletal 
protein alpha-actinin in human platelets that redistributes 
with the adhesive glycoprotein thrombospondin-1 during 
the exocytotic process. Arterioscler Thromb Vasc Biol, 17, 
2293-305.

Kaplan KL, Broekman MJ, Chernoff A, Lesznik GR, Drillings 
M (1979). Platelet alpha-granule proteins: studies on release 
and subcellular localization. Blood, 53, 604-18.

Kaya MG, Akpek M, Lam YY, et al (2013). Prognostic value 
of neutrophil/lymphocyte ratio in patients with ST-elevated 
myocardial infarction undergoing primary coronary 
intervention: A prospective, multicenter study. Int J Cardiol, 
15, 1557-4. 

Kobayashi N, Usui S, Kikuchi S, et al (2012). Preoperative 
lymphocyte count is an independent prognostic factor in 
node-negative non-small cell lung cancer. Lung Cancer, 
75, 223-7.

Kocyigit I, Eroglu E, Unal A, et al (2013). Role of neutrophil/
lymphocyte ratio in prediction of disease progression in 
patients with stage-4 chronic kidney disease. J Nephrol, 
26, 358-65.

Majeti BK, Lee JH, Simmons BH, Shojaei F (2013). VEGF is 
an important mediator of tumor angiogenesis in malignant 
lesions in a genetically engineered mouse model of lung 
adenocarcinoma. BMC Cancer, 13, 213.

Négrier S, Escudier B, Gomez F, et al (2002). Prognostic 



DOI:http://dx.doi.org/10.7314/APJCP.2013.14.9.5237
Do Neutrophil/Lymphocyte and Platelet/Lymphocyte Rates in NSCLCs Have Prognostic Potential?Dilek Unal et al

Asian Pacific Journal of Cancer Prevention, Vol 14, 20135242

factors of survival and rapid progression in 782 patients 
with metastatic renal carcinomas treated by cytokines: a 
report from the Groupe Français d’Immunothérapie. Ann 
Oncol, 13, 1460-8.

Paesmans M, Sculier JP, Libert P, et al (1995). Prognostic 
factors for survival in advanced non-small-cell lung cancer: 
univariate and multivariate analyses including recursive 
partitioning and amalgamation algorithms in 1,052 patients. 
J Clin Oncol, 13, 1221-30.

Qian X, Tuszynski GP (1996). Expression of thrombospondin-1 
in cancer: a role in tumor progression. Proc Soc Exp Biol 
Med, 212, 199-207.

Raungkaewmanee S, Tangjitgamol S, Manusirivithaya S, 
Srijaipracharoen S, Thavaramara T (2012). Platelet to 
lymphocyte ratio as a prognostic factor for epithelial ovarian 
cancer. J Gynecol Oncol, 23, 265-73.

Schmidt H, Bastholt L, Geertsen P, et al (2005). Elevated 
neutrophil and monocyte counts in peripheral blood are 
associated with poor survival in patients with metastatic 
melanoma: a prognostic model. Br J Cancer, 93, 273-8.

Stone RL, Nick AM, McNeish IA, et al (2012). Paraneoplastic 
thrombocytosis in ovarian cancer. N Engl J Med, 366, 610-8.

Teramukai S, Kitano T, Kishida Y, et al (2009). Pretreatment 
neutrophil count as an independent prognostic factor in 
advanced non-small-cell lung cancer: an analysis of Japan 
Multinational Trial Organisation LC00-03. Eur J Cancer, 
45, 1950-8.

Tomita M, Shimizu T, Ayabe T, Nakamura K, Onitsuka T 
(2012). Elevated preoperative inflammatory markers based 
on neutrophil-to-lymphocyte ratio and C-reactive protein 
predict poor survival in resected non-small cell lung cancer. 
Anticancer Res, 32, 3535-8.

Wang D, Yang JX, Cao DY, et al (2013). Preoperative neutrophil-
lymphocyte and platelet-lymphocyte ratios as independent 
predictors of cervical stromal involvement in surgically 
treated endometrioid adenocarcinoma. Onco Targets Ther, 
6, 211-6.

Wang S, Zhang Z, Fang F, et al (2011). The neutrophil/
lymphocyte ratio is an independent prognostic indicator in 
patients with bone metastasis. Oncol Lett, 2, 735-40. 

Yao Y, Yuan D, Liu H, Gu X, Song Y (2013). Pretreatment 
neutrophil to lymphocyte ratio is associated with response 
to therapy and prognosis of advanced non-small cell lung 
cancer patients treated with first-line platinum-based 
chemotherapy. Cancer Immunol Immunother, 62, 471-9. 

Zhang J, Huang SH, Li H, et al (2013). Preoperative lymphocyte 
count is a favorable prognostic factor of disease-free survival 
in non-small-cell lung cancer. Med Oncol, 30, 352.


