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ABSTRACT

Objective: To assess the predictive role of hematological parameters on the results of prostate biopsies.
Method: We evaluated patients who underwent ultrasound-guided prostate biopsies between January 2014 and 
April 2016. The patients were divided into two groups according to their histopathological results: as patients with 
and without established diagnosis of prostate cancer. White blood cell, neutrophil, lymphocyte, platelet counts, 
hemoglobin level, hematocrit, red cell distribution width, mean platelet volume, platelet distribution width and 
plateletcrit were analyzed before biopsy. Additionally, neutrophil-to-lymphocyte and platelet-to-lymphocyte ratios 
were calculated. These parameters were compared between the two groups and statistically analyzed.
Results: Prostate cancer was detected in 38 (30.25%) patients, and benign conditions (prostatic hyperplasia or 
chronic prostatitis) were detected in 88 (69.85%) patients. There was no statistically significant difference between 
the patients with prostate cancer and patients with benign conditions according to the white blood cell, neutrophil, 
lymphocyte, platelet counts, hemoglobin level, hematocrit, red cell distribution width, mean platelet volume and 
platelet distribution width and plateletcrit. Additionally, there were no statistically significant differences between 
the groups regarding the neutrophil-to-lymphocyte and platelet-to-lymphocyte ratios.
Conclusion: Hematological parameters do not play a significant role in predicting prostate biopsy results. More 
sophisticated studies are needed to further evaluate this issue.

Keywords: Biopsy, neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio, prostate

ÖZ

Amaç: Hematolojik parametrelerin prostat biyopsisi sonuçları üzerindeki öngörücü rolünü değerlendirmek
Yöntem: Ocak 2014-Nisan 2016 tarihleri arasında ultrason eşliğinde prostat biyopsisi yapılan hastaları değerlendir-
dik. Hastalar histopatolojik sonuçlarına göre iki gruba ayrıldı: prostat kanseri saptanan ve saptanmamış hastalar. 
Biyopsi öncesi eritrosit sayısı, nötrofil sayısı, lenfosit sayısı, trombosit sayısı, hemoglobin düzeyi, hematokrit, kırmı-
zı hücre dağılım genişliği, ortalama trombosit hacmi, trombosit dağılım genişliği ve trombosit incelemesi yapıldı. 
Ek olarak, nötrofil lenfosit oranları ve trombosit lenfosit oranları hesaplandı. Bu parametreler iki grup arasında 
karşılaştırıldı ve istatistiksel olarak analiz edildi.
Bulgular: Prostat kanseri 38 hastada (%30,25) ve benign prostat hastalıkları (prostat hiperplazisi veya kronik pros-
tatit) 88 hastada (%69,85) tespit edildi. Prostat kanserli hastalar ile eritrosit sayısı, nötrofil sayısı, lenfosit sayısı, 
trombosit sayısı, hemoglobin düzeyi, hematokrit,eritrosit dağılım genişliği, ortalama trombosit hacmi ve trombosit 
dağılımı genişliği açısından benign durumları olan hastalar arasında istatistiksel olarak anlamlı bir fark yoktu. Ek 
olarak, gruplar arasında nötrofil/lenfosit oranı ve trombosit/lenfosit oranı açısından istatistiksel olarak anlamlı bir 
fark yoktu.
Sonuç: Hematolojik parametreler prostat biyopsi sonuçlarını öngörmede önemli bir rol oynamaz. Bu konunun daha 
fazla değerlendirilmesi için daha ileri çalışmalara ihtiyaç vardır.
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INTRODUCTION

Approximately more than 1 million men are diagno-
sed with prostate cancer, and prostate cancer is the 
fifth leading cause of cancer-related deaths among 
men worldwide (1,2). Prostate-specific antigen (PSA), 
also known as human kallikrein 3, is secreted from 
prostate luminal cells and used as a diagnostic mar-
ker for the detection of prostate cancer (3,4). PSA is a 
prostate-specific marker, but it is not specific for 
prostate cancer. Serum PSA levels may not only inc-
rease in patients with prostate cancer, but may also 
increase in patients with benign disorders such as 
benign prostatic hyperplasia and prostatitis. The 
positive predictive value of PSA is nearly 25% in pati-
ents with serum PSA levels over 4 ng/ml (5). 
Furthermore, elevated PSA levels indicate the need 
for a prostate biopsy; however, 20% of patients with 
prostate cancer may be misdiagnosed in the first 
biopsy (6). Some diagnostic tools are currently used 
for predicting the results of biopsies, such as the 
free/total PSA ratio, PSA density, PSA velocity, pros-
tate cancer antigen 3, Prostate Health Index test and 
multi-parametric magnetic resonance imaging. 
However, none of these parameters provides exact 
accuracy for the prediction of prostate cancer. 
Recently, some studies have focused on the predicti-
ve and prognostic role of hematological parameters 
in prostate cancer. The neutrophil-to-lymphocyte 
ratio (NLR), mean platelet volume (MPV), platelet 
distribution width (PDW), and platelet-to-lymphocyte 
ratio (PLR) were assessed for that issue (2-7). In the 
present study, we evaluated the role of NLR, PLR, 
MPV, red cell distribution width (RDW), PDW and 
plateletcrit (PCT) for predicting the results of the first 
prostate biopsy.

MATERIAL and METHODS

We assessed patients who underwent ultrasound-
guided prostate biopsies between January 2014 and 
April 2016. The patients were divided into two gro-
ups according to their histopathological results as 

patients with and without established diagnosis of 
prostate cancer Hematological parameters, including 
the erythrocyte count, neutrophil count, lymphocyte 
count, platelet count, hemoglobin level, hematocrit 
level, red cell distribution width, mean platelet volu-
me and platelet distribution width and plateletcrit, 
were measured before biopsy. The neutrophil-to-
lymphocyte and platelet-to-lymphocyte ratios were 
calculated according to the results. These parame-
ters were compared between the two groups and 
statistically analyzed. The study was approved by the 
ethics committee of the Recep Tayyip Erdoğan 
University Faculty of Medicine,and all participants 
provided their written consent. The hematological 
parameters were analyzed with the Mindray BC-3200 
auto hematology analyzer. Patients with diabetes, 
acute or chronic infection, kidney failure, liver disor-
ders, hematological disorders or abnormal thyroid 
function tests were excluded from the study. 
Additionally, patients using anticoagulant therapy, 
steroids or alcohol and patients who had a previous 
history of cancer or hepatitis were excluded from the 
study.

Statistical Analyses
Statistical analysis was performed using SPSS 18.0 
for Windows. Categorical variables were expressed 
as numbers or percentages, whereas continuous 
variables were expressed as mean ± standard devia-
tion. The Kolmogorov-Smirnov test was used to 
assess the normal distribution among continuous 
variables. If the distribution was normal, the data 
were compared using an independent variables 
t-test. A p value of <0.05 was considered statistically 
significant.

RESULTS

We recruited 137 patients who underwent prostate 
biopsies to the study. Eleven patients who did not 
meet the inclusion criteria were excluded from the 
study. Finally, 126 patients were assessed. Prostate 
cancer was detected in 38 (30.25%), and benign con-
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ditions (prostatic hyperplasia or chronic prostatitis) 
were diagnosed in 88 (69.85%) patients. The mean 
ages in patients with prostate cancer and benign 
conditions were 69.47±8.7 and 62.43±8.1 years, res-
pectively (p=0.0001). There was no statistically signi-
ficant difference between the patients with prostate 
cancer and benign conditions according to the white 
blood cell, neutrophil, lymphocyte, platelet counts, 
hemoglobin level, hematocrit, RDW, MPV, PDW and 
plateletcrit. Additionally, there were no statistically 
significant differences between the groups regarding 
NLR and PLR. The results are shown in Table 1.

DISCUSSION

Prostate cancer is the most frequently detected can-
cer among men, and the pathological diagnosis is 
performed by a transrectal ultrasound-guided biopsy 
in most patients (8). Elevated PSA levels alert the 
physician of the need for a prostate biopsy. Some 
severe complications, such as urosepsis, urinary 
retention or excessive bleeding, can be seen after 
transrectal ultrasound-guided biopsies. Furthermore, 
nearly 25% of patients with elevated serum PSA 
levels are diagnosed with prostate cancer. Thus, 
most patients underwent an unnecessary biopsies 

and faced the potential complications of the biopsy. 
We need new markers with higher predictive values 
than PSA to prevent unnecessary biopsies. Currently, 
some authors have assessed the predictive and prog-
nostic role of hematological parameters in prostate 
cancer using the neutrophil-to-lymphocyte ratio, 
mean platelet volume, platelet distribution width 
and platelet-to-lymphocyte ratio. These markers are 
easily applicable and cost-effective.
	
The neutrophil-to-lymphocyte ratio (NLR) is an inf-
lammatory parameter, and inflammation has been 
reported to be related to tumor development (9). 
Neutrophils are the predominant leukocyte in human 
blood, and their counts are increased during the 
systemic inflammatory response. Neutrophils relea-
se some cytokines, reactive oxygen species and pro-
teases. These factors promote tumor cell proliferati-
on and invasion. However, lymphocytes play an 
important role in the destruction of tumor cells and 
antitumor immunity (10). Kawahara et al. (4) assessed 
the predictive value of NLR as a biomarker in pati-
ents who underwent prostate biopsies and found 
that NLR was significantly higher in patients with 
detected prostate cancer than in patients without. 
Gokce et al. (6) suggested that patients with prostate 
cancer and prostatitis had a higher mean NLR, so 
NLR is not a good marker for predicting prostate can-
cer prior to a prostate biopsy. In one study, patients 
were grouped according to the histology of the 
biopsy results, and the authors did not find any sig-
nificant difference between the groups regarding 
NLR. The authors found a significant difference in 
NLR only in the subgroup of patients with PSA levels 
ranging from 4 to 10 ng/ml (11). In a meta-analysis, 
the authors reported that an elevated NLR is not 
significantly associated with the prognosis of pati-
ents with localized prostate cancer; however, it is a 
good predictor of poor prognosis in patients with 
mCRPC (9). In the present study, we found that NLR 
had no predictive value for discriminating prostate 
cancer from BPH prior to prostate biopsies.
	

Table 1. Hematological parameters of the patients with prostate cancer 
(PCa) and those with benign prostate hyperplasia (BPH).

Parameter

n (%)
Age (year)
WBC (K/uL)
RBC (M/uL)
Hemoglobin (g/dl)
HCT (%)
Platelets (K/uL)
MPV (fl)
Neutrophil (K/uL)
Lymph (K/uL)
N/L ratio
P/L ratio
RDW (%)
PDW (%)
PCT (%)

PCa

38 (30.15%)
69.47±8.7

7475±1794
4.68± 0.65
13.9±1.9
41.6±5

223000±50000
9.28±1.3

4528±1312
2081±703
2.47±1.41

120,9
14.08±2
15.8±2.1
0.2±0.05

PCa: Prostate cancer, BPH: Benign prostatic hyperplasia WBC: White 
blood cell RBC: Red blood cell, HCT: Hematocrit MPV: Mean platelet vo-
lume, N/L ratio: Neutrophil-to-lymphocyte ratio, P/L ratio: Platelet-to-
lymphocyte ratio, RDW: Red cell distribution width, PDW: Platelet distri-
bution width, PCT: Plateletcrit

BPH

88 (69.85%)
62.43±8.1

7376±1890
4.81±0.44
14.2±1.5
42.5±3.9

237000±65000
9.02±1.5

4482±1554
2150±660
2.26±1.13

116,8
14.2±1.9
15.7±2.5
0.2±0.05

p

0.000
0.786
0.206
0.291
0.326
0.241
0.367
0.873
0.599
0.373
0.636
0.745
0.820
0.597
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As mentioned above, there are many inconsistent 
results regarding the predictive value of NLR in the 
detection and prognosis of prostate cancer. Over the 
past two decades, we have come to understand that 
the cells of immune system in cancer perform two 
different actions as antitumoral and immunosupp-
ressive activities, thereby leading to tumor progres-
sion (12). Neutrophils and lymphocytes contain diffe-
rent subgroups. Neutrophils contain cells with an 
antitumor phenotype (N1) and a pro-tumor phe-
notype (N2), and some T lymphocytes have both 
pro- and antitumoral properties (10-12). When we cal-
culated the NLR, we considered all neutrophil and 
lymphocyte cells without discriminating between 
the subgroups. Therefore, the heterogeneity of the 
neutrophils and T lymphocytes can affect the NLR 
results. This heterogeneity may explain the inconsis-
tent results obtained.
	
Studies have shown an increased platelet count in 
patients with different types of solid cancer, such as 
renal, breast, lung, colorectal and urogenital cancers. 
This mechanism is based on tumor-related humoral 
factors and cytokines such as interleukin-1, 
interleukin-6, thrombopoietin, granulocyte colony-
stimulating factor, granulocyte-macrophage colony-
stimulating factor, and basic fibroblast growth factor. 
These factors lead to megakaryopoiesis and thrombo-
poiesis. Additionally, some angiogenic factors, such as 
vascular endothelial growth factor produced by mega-
karyocytes, contribute in this way. Platelets contain 
active biomolecules in their granules. When platelets 
are activated by tumor cells, the active biomolecules 
are released. This process leads to tumor progression 
and invasion (13). Additionally, platelets can aggregate 
around tumor cells. In this way, the tumor cells can be 
protected from lysis by naturel killer cells (2).
	
We assessed the role of MPV, PDW, PCT and PLR in 
predicting prostate biopsy results. According to the 
present study, these parameters have no predictive 
value for discriminating prostate cancer from benign 
conditions. In one study the PLR results were compa-

red among healthy individuals, patients with BPH 
and prostate cancer. The PLR was found to be signifi-
cantly higher in patients with prostate cancer than in 
the other patients (14). Yuksel et al. (5) suggested that 
the NLR has no significant value in differing between 
BPH and prostate cancer. However, it was found that 
PLR had a value in differing between BPH and pros-
tate cancer. Fu et al. (7) reported that the combinati-
on of MPV, PDW and PSA level had higher sensitivity 
compared to PSA levels alone for detecting prostate 
cancer. There are limited number of studies on the 
predictive value of platelet-related parameters in the 
diagnosis of prostate cancer in the literature. Further 
studies are needed to confirm the role of the 
platelet-related parameters in prostate cancer. The 
reaction of the immune system to cancer is a very 
complex process. Thus, to identify the new predicti-
ve parameters or biomarkers for use in daily practi-
ce, we need to perform further studies on sophisti-
cated predictive factors.

CONCLUSIONS

Hematological parameters such as RDW, PDW, MPV, 
PCT, NLR and PLR have no significant role for predic-
ting the results of prostate biopsies. We believe that 
more sophisticated studies are needed to evaluate 
this issue.
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