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Objective: The association of preoperative neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) with postoperative tumor 
stage and Fuhrman nuclear grade was investigated in patients with renal cell carcinoma (RCC). 
Materials and Methods: Data of 123 patients, who were operated due to RCC, in our clinic was analysed. NLR and PLR were evaluated in patients 
who were classified according to tumor stage (T1 and T2 low stage, T3 and T4 high stage) and Fuhrman nuclear grade (grade 1 and 2 low-grade, 
grade 3 and 4 high-grade). NLR and PLR were compared using Levene’s test between the groups. 
Results: Sixty four patients were female (52.1%) and 59 were male (47.9%). All haematological parameters were expressed as 103/μL. Mean 
age, blood neutrophil, lymphocyte and platelet counts, and NLR and PLR values of the patients were 62.49±12.43 years, 6.27±2.8, 2.05±0.83, 
263.72±89.03, 4.01±3.93, and 149.73±82.1, respectively. The most common histologic subtype was recorded as clear cell RCC (76.4%). NLR and PLR 
were 3.83±3.22 and 142.79±66.66, respectively in the low-stage group and 4.43±5.29 and 165.85±109.41, respectively in the high stage group. 
As for the Fuhrman nuclear grading, NLR and PLR were 3.81±3.45 and 146.63±87.36, respectively in the low-grade group and 4.61±5.387 and 
159.32±63.42 in the high-grade group. There was no statistically significant difference between the groups (p>0.05).
Conclusion: Although not statistically significant, high tumor stage and nuclear grade were positively correlated with NLR and PLR. It is concluded 
that, further multi-center and prospective studies with larger samples are needed to derive meaningful results.
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Abstract

What’s known on the subject? and What does the study add?
Systemic inflammatory reactions cause alterations in full blood count parameters; with a particular decline in the lymphocyte count, and 
neutrophil and platelet count increments. Both neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte ratio are reproducible, simple 
and low-cost parameters highly effective in reflecting the inflammatory response. Recent analyses provide evidence that assessment of 
preoperative systemic inflammatory response contributes to prediction of stage-free cancer survival. Although not statistically significant, 
a positive correlation was observed between high tumor and nuclear grades and tumor-to-liver uptake ratio and platelet-to-lymphocyte 
ratio. It is concluded that, multi-center and prospective studies with more patients is needed for the achievement of meaningful results.
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Öz
Amaç: Bu çalışmada renal hücreli karsinomlu (RHK) hastalarda operasyon öncesi nötrofil/lenfosit oranı (NLO) ve trombosit/lenfosit oranın (TLO), 
postoperatif tümör evresi ve Fuhrman nükleer derecesinin ilişkisi incelenmiştir.
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Gereç ve Yöntem: Kliniğimizde RHK nedeniyle opere edilen 123 hastanın verileri geriye dönük olarak incelendi. Tüm hastaların patolojik evreleri, 
histolojik tümör tipleri ve dereceleri, preoperatif tam kan sayımları değerlendirilerek kayıt edildi. Hastalar tümör evrelerine (T1 ve T2 hastalar düşük 
evreli, T3 ve T4 hastalar yüksek evreli) ve Fuhrman nükleer derecelerine (grade 1 ve 2 hastalar düşük dereceli, grade 3 ve 4 hastalar yüksek dereceli) 
göre sınıflandırılarak NLO ve TLO değerlendirildi. Levene testi kullanılarak grupların NLO ve TLO’su istatistiksel olarak karşılaştırıldı. 
Bulgular: Hastaların 64’ü kadın (%52,1) ve 59’u erkek (%47,9) idi. Tüm hematolojik parametreler 103/μL olarak ifade edildi. Hastaların ortalama 
yaşları, ortalama kan nötrofil, lenfosit, trombosit sayıları, NLO ve TLO’su sırasıyla 62,49±12,43 yıl, 6,7±2,8, 2,05±0,83, 263,72±89,03, 4,01±3,93 
ve 149,73±82,1 idi. En sık izlenen histolojik alt tip berrak hücreli RHK (%76,4) olarak kayıt edildi. Düşük tümör evreli grupta NLO ve TLO sırasıyla 
3,83±3,22 ve 142,79±66,66 olarak ölçülürken yüksek evreli grupta 4,43±5,29 ve 165,85±109,41 olarak değerlendirildi. Düşük Fuhrman nükleer 
dereceli grupta NLO ve TLO sırası ile 3,81±3,45 ve 146,63±87,36 olarak ölçülürken yüksek dereceli grupta 4,61±5,387 ve 159,32±63,42 olarak 
değerlendirildi. Gruplar arasında istatistiksel olarak anlamlı farklılık izlenmedi (p>0,05).
Sonuç: İstatistiksel olarak anlamlı olmasa da yüksek tümör evresi ve nükleer derecesi ile TLO ve NLO arasında pozitif korelasyon olduğu görüldü. 
Anlamlı sonuçlara ulaşılması açısından daha fazla hasta sayılı, çok merkezli ve prospektif verilere ihtiyaç olduğu sonucuna varıldı.
Anahtar Kelimeler: Lenfosit, Nötrofil, Trombosit, Renal hücreli karsinom  

Introduction

Among urogenital cancers, renal cancers are the third most 
common malignancies after prostate and bladder cancers 
(1). Renal cell carcinoma (RCC) is responsible for 80-85% of 
all primary renal neoplasms and constitutes 3% of all adult 
malignancies (2). RCC is one of the most lethal of the urogenital 
cancers (3). They are most prevalent in the 5th and 6th decades of 
life. The male-to-female ratio is 3/2 (4). RCC incidence has been 
shown to correlate with the level of development of a country 
(5). RCC has become more prevalent due to technological 
advancements in radiological imaging modalities and their 
introduction into clinical practice (6). RCC incidence has been 
reported to increase by 2-4% globally in the last decade (7).

Cancer is a multifactorial disease emerging with complex 
interactions between various environmental factors and genetic 
variants (8). The microenvironment of tumor formation and 
inflammatory reactions are associated with tumor development 
and progression (9). Systemic inflammatory reactions are held 
responsible for many cancer-related symptoms including 
anorexia, pain and cachexia as well as shorter life expectancy 
(10). 

Systemic inflammatory reactions cause alterations in full blood 
count parameters with a particular decline in the lymphocyte 
count, and neutrophil and platelet count increments (11). 
Both neutrophil-to-lymphocyte ratio (NLR) and platelet-to-
lymphocyte ratio (PLR) are reproducible, simple and low-
cost parameters highly effective in reflecting inflammatory 
response. Recent analyses provide evidence that assessment of 
preoperative systemic inflammatory response contributes to 
prediction of stage-free cancer survival (12). 

This retrospective study investigates the association of 
preoperative NLR and PLR values with tumor and Fuhrman 
nuclear stage in patients who underwent radical or partial 
nephrectomy and received the diagnosis of RCC based on the 
pathological investigation of the surgical specimens.

Materials and Methods

Record of patients who underwent radical or partial nephrectomy 
in the Urology Clinic at Gaziosmanpaşa University Faculty of 
Medicine between 2011 and 2017 were analyzed retrospectively. 
A hundred twenty three patients, who received the diagnosis 
of RCC based on pathological investigation of the surgical 
specimens, were included in the study. The patients provided 
informed consent for use of their personal data in scientific 
studies. The study was conducted in compliance with ethical 
principles of the Helsinki Declaration. Age, clinical presentation, 
preoperative hemogram parameters and postoperative 
pathology results of patients were analysed. NLR and PLR were 
calculated for each patient after obtaining full blood counts 
preoperatively. NLR was obtained by dividing neutrophil count 
by lymphocyte count, whereas PLR was obtained by dividing 
platelet count by lymphocyte count. All surgical samples were 
staged according to the 2009 TNM classification (13). T1 and T2 
patients were categorized as low-stage and T3 and T4 patients 
as high-stage. Then, pathology samples were assessed for tumor 
grades using the Fuhrman system (14). Grade 1 and 2 patients 
were classified as low-grade, and grade 3 and 4 patients as 
high-grade. Histological subtypes were evaluated according 
to the classification defined by the World Health Organization 
(15). Cut off values were set for tumor-to-liver uptake ratio and 
PLR as 2.61 and 128.75, respectively. NLR and PLR values were 
compared using Levene’s test between the groups. 

Statistical Analysis

Descriptive statistical work-up was conducted for the study 
in order to give insight on general characteristics. Data on 
continuous variables were given as arithmetic mean, standard 
deviation and standard error. The study provides frequencies 
and percentages of qualitative (discrete) data. Levene’s test 
was used to check whether data pertaining to continuous 
variables matched with normal distribution or not (p≤0.05), and 
if (p>0.05), data were accepted to be in the range of normal 
distribution. As for inter-group comparisons of variables 
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indicated with measurement, a t-test was used for independent 
samples to study inter-group differences. A p value of less than 
0.05 was considered statistically significant. Calculations were 
made with available statistical software (IBM SPSS Statistics 21, 
SPSS Inc., an IBM Co., Somers, NY). 

Results

The mean age of the 123 patients (64 female -52.1%- and 59 
male -47.9%-) included in the study was 62.49±12.43 (16-86) 
years. Fifty three (43.1%) were symptomatic (diathesis, abdominal 
or flank pain, gross hematuria, palpable mass or paraneoplastic 
phenomena) and 70 (56.9%) were incidentally diagnosed. Eighty 
five patients (69.1%) underwent radical nephrectomy and 38 
(30.9%) only partial nephrectomy. Sixty one (49.6%) patients 
were operated on the right side and 62 (50.4%) on the left side. 
According to histological subtypes, 94 (76.4%) patients had clear 
cell, 20 (16.3%)-papillary, 7 (5.7%)-chromophobe, 1 (0.8%)-renal 
medullary carcinoma and 1 (0.8%) had unclassified type RCC. 
Eighty six (69.9%) patients were reported to have low-stage 
tumor (T1 or T2), whereas 37 (30.1%) presented with high-stage 
tumor (T3 or T4). As for the Fuhrman nuclear grading, 93 patients 
(75.6%) presented with low-grade tumors (grade 1 or 2) and 30 
(24.4%) with high-grade tumors (grade 3 or 4). 

As regards to the classification per tumor stage, NLR and PLR were 
calculated as 3.83±3.22 and 142.79±66.66, respectively in the 
low-stage groups, while they were 4.43±5.29 and 165.85±109.41 
in the high-stage group. According to the classification by 

the Fuhrman nuclear grading, NLR and PLR were calculated 
as 3.81±3.45 and 146.63±87.36, respectively in the low-grade 
groups whereas they were 4.61±5.387 and 159.32±63.42 in the 
high-grade group. Cut-off values calculated by receiver operating 
characteristic analysis for NLR and PLR were set as 2.61 and 
128.75, respectively. The patients were categorized according to 
the cut off values. NLR was found to be less than 2.61 in 44 of 86 
low-stage patients (51.2%), whereas it was above 2.61 in 19 of 37 
high-stage tumor patients (51.4%). PLR was above 128.75 in 38 
(44.2%) low-stage patients and 23 (62.2%) high-stage patients. 
In addition, when the patients were classified according to be 
Fuhrman nuclear grading, in 48 out of 93 low-grade patients 
(51.6%), NLR was found to be less than 2.61, whilst it was above 
2.61 in 16 out of 30 high-grade patients (53.3%). In 42 low-grade 
patients (45.2%) and 19 (63.3%) high-grade patients, PLR was 
above 128.75. Although there was a positive correlation between 
high NLR and PLR values and both high-tumor stage and high 
Fuhrman nuclear grade, this correlation was not statistically 
significant (p>0.05). In conclusion, there was a statistically 
significant relationship of NLR value with pathological stage 
(p=0.691) and Fuhrman nuclear grade (p=0.674) (Tables 1 and 2). 
Likewise, there was no statistically significant relationship of PLR 
value with pathological stage (p=0.067) and Fuhrman nuclear 
grade of the tumor (p=0.083).

Discussion

As is the case in our country, cancer has become a global public 
health issue. Although its progression may vary according to 

Table 1. Neutrophil/lymphocyte ratios according to tumor parameters
Parameters NLR <2.61 NLR >2.61 p value

Tumor stage
Low stage (T1+2) 44 (51.2%) 42 (48.8%)

0.691 

High stage (T3+4) 18 (48.6%) 19 (51.4%)

Nuclear grade
Low grade (grade 1+2) 48 (51.6%) 45 (48.4%)

0.674 

High grade (grade 3+4) 14 (46.7%) 16 (53.3%)

NLR: Neutrophil-to-lymphocyte ratio

Table 2. Platelet/lymphocyte ratios according to tumor parameters
Parameters PLR <128.75 PLR >128.75 p value

Tumor stage Low stage (T1+2) 48 (55.8%) 38 (44.2%)
0.067 

High stage (T3+4) 14 (37.8%) 23 (62.2%)

Nuclear grade
Low grade (grade 1+2) 51 (54.8%) 42 (45.2%)

0.083 
High grade (grade 3+4) 11 (36.7%) 19 (63.3%)

PLR: Platelet-to-lymphocyte ratio
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various factors including its histopathological nature, gender 
factors, life style, genetic factors, and geographical distribution, 
it is known as the second most common cause of mortality after 
cardiac diseases. It is estimated that 1.735.350 new cancer cases 
will emerge in 2018 in the USA with 609.640 cancer-related 
mortalities (16).

Many prognostic factors have been defined for RCC including 
tumor stage, nuclear grade, type of histology, surgical margin, 
patient complaints, and performance status (17). One of the main 
goals of RCC studies is to introduce molecular-based prognostic 
factors into daily medical practice for use in survival prediction 
(18). This has obliged clinicians to find new ways of preoperative 
prediction of potential pathology and cancer progression status 
data for RCC. For healthcare expenditures to be effectively 
sustainable, cost analyses should be kept in consideration at all 
times. In this context, the medical community has long been in 
a search for using preoperative blood hemogram parameters for 
prediction of postoperative data. 

Although sources of inflammation generally contain bacterial 
and viral infections, it is known that many factors, including 
tobacco use, obesity, fatty liver, alcohol, chemical exposure 
and radiation, indeed cause inflammation. Inflammation is 
classified in two stages as acute and chronic inflammation. 
Acute inflammation is the first stage of inflammation mediated 
by activation of the immune system. On the other hand, chronic 
inflammation may be considered a predisposing factor for the 
host into many chronic diseases including cancer. 

It is known that inflammation plays a critical role in many stages 
of carcinogenesis including tumor development, progression 
and prognosis (19,20). In particular, the tumor-infiltrating 
T-lymphocyte sub-types have a key role in cellular proliferation 
and metastases, in particular, in the tissue undergoing 
malignant transformation by playing a role in cellular viability 
and cytokine production (21). Another type of cells taking place 
in the inflammation and cancer association is the neutrophils. 
Neutrophils cause multiple and different types of cytokines. 
With such effects, neutrophils suppress the anti-tumor immunity 
system response resulting in tumor growth and progression by 
stimulating the angiogenesis (22). Although many links are yet 
to be made in the cancer and inflammation relationship, there 
are many studies discussing the use of hemogram parameters in 
prediction of tumor stage and grade and assessment of disease-
specific survival. 

As regards to the analysis of studies looking into urogenital system 
cancers and NLR and PLR, Wei et al. (23) in a meta-analysis of 17 
studies and 3159 cases reported a potential association between 
high NLR and poor clinical outcomes in urinary system cancers 
and suggested that NLR could be used as a significant biomarker 
of prognosis. In another meta-analysis, Hu et al. (24) assessed 
15 studies and 3357 cases and concluded that high NLR was an 

indicator of poor prognosis in patients with RCC. As far as the 
studies looking into NLR and PLR together are concerned, in 
their study on 127 patients diagnosed with urothelia carcinoma 
and 162 control subjects, Luo et al. (25) stated that high NLR and 
PLR might be an independent determinant in cancer patients. In 
a similar study, Fankhauser et al. (26) reported that systemic 
inflammatory response markers might contribute to prediction 
of prognosis in metastatic testicular germ cell tumors. 

As for the studies conducted in our country, a study by Kaynar et 
al. (27) on 291 patients with bladder tumor reported a positive 
correlation between tumor size and invasion and preoperative 
NLR. Similarly, Otunctemur et al. (28), in their series of 432 
patients where they assessed surgical specimens obtained from 
RCC patients found a statistically significant relationship of NLR 
values with high tumor stage and nuclear grade. Nevertheless, 
in a study by Yıldırım et al. (29), the researchers could not 
find a significant association between preoperative NLR and 
tumor stage. In another study by Hamidi et al. (30) including 
67 patients with testicular tumors, no statistically significant 
result was reported between NLR and disease-specific survival. 
Likewise, Bolat et al. (31) concluded that preoperative NLR 
was not a useful marker for predicting prognosis in germ cell 
testicular tumor patients. 

Study Limitations

Although it may be considered a large-scale study, its 
retrospective design was a limitation.

Conclusion

Although not statistically significant, a positive correlation 
was observed between high tumor stage and high PLR and NLR 
values (p>0.05). Similarly, a positive correlation was observed 
between high Fuhrman nuclear grade and high PLR and NLR 
values, but this association failed to reach the level of statistical 
significance (p>0.05). Our study could not demonstrate a 
statistically significant correlation between PLR and NLR values 
and RCC tumor stage and Fuhrman nuclear grade, however, 
multi-center, prospective and large-scale studies are warranted.
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