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Amaç: Prostat biyopsisi öncesinde nötrofil lenfosit oranı (NLR) ve trombosit lenfosit oranının (PLR) prostat kanserini öngörmede değerini araştırmayı 
planladık.
Gereç ve Yöntem: Ocak 2013 - Haziran 2018 tarihleri arasında prostat biyopsisi yapılan 302 hasta çalışmaya alındı. Antropometrik veriler, 
demografik özellikler, fizik muayene bulguları, laboratuvar değerleri, radyolojik görüntüleme sonuçları ve patolojik sonuçlar kaydedildi. Hastalar 
patoloji sonuçlarına göre benign prostat hiperplazisi (BPH) ve prostat kanseri olarak 2 gruba ayrıldı. NLR ve PLR histopatoloji sonucuna etkisi 
istatistiksel olarak karşılaştırıldı.
Bulgular: Hastaların yaş ortalaması 66,2±8,2 yıl idi. Gruplar arasında yaş, nötrofil, hemoglobin, platelet, NLR, prostat-spesifik antijen (PSA) ve 
prostat volümü açısından anlamlı fark bulundu. Alıcı işletim karakteristiği analizinde NLR 2,43 üzerinde olan hastalarda prostat kanseri görülme 
olasılığının BPH’ye göre 1,68 (%95 CI: 1,06-2,66; p=0,028) kat daha fazla olduğu izlendi. NLR ile yaş, nötrofil ve PSA arasında pozitif korelasyon, 
lenfosit, hemoglobin ve trombosit arasında negatif korelasyon saptandı. Çoklu analizde NLR ve PV’nin prostat kanseri için bağımsız belirteçler olduğu 
görüldü.
Sonuç: PSA değerinin yüksek olması nedeniyle prostat biyopsisi yapılan hastalarda NLR’nin prostat kanseri ile bağımsız bir şekilde ilişkili olduğu 
gösterildi.
Anahtar Kelimeler: Nötrofil lenfosit oranı, Trombosit lenfosit oranı, Prostat kanseri, Benign prostat hiperplazisi

Öz

Objective: We planned to investigate the value of neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) in predicting 
prostate cancer (PCa). 
Materials and Methods: We enrolled 302 male patients who underwent prostate biopsy between January 2013 and June 2018. We recorded 
anthropometric indices, demographic parameters, physical examination, laboratory values, in addition to results of radiologic imaging and 
pathological examination. The patients were divided into two groups as patients with benign prostatic hyperplasia (BPH) and those with PCa. We 
investigated the association of NLR and PLR with histopathology.
Results: The mean age of the patients was 66.2±8.2 years. Patients with prostate adenocarcinoma were older, had higher prostate-specific antigen 
(PSA) concentrations, neutrophil count, and had lower hemoglobin, platelet count and prostate volume (PV) compared to patients with BPH. 
Receiver operating characteristic analysis identified that NLR values above 2.43 indicated 1.68 fold (95% CI: 1.06-2.66; p=0.028) higher risk for 
prostate adenocarcinoma. NLR correlated positively with age, and PSA, negatively with hemoglobin and platelet count. NLR and PV were the 
independent predictors of biopsy histopathology.
Conclusion: We demonstrated that NLR is independently associated with PCa in patients undergoing prostatic biopsy due to high PSA levels.
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What’s known on the subject? and What does the study add?

The effect of inflammation parameters on prostate cancer has been shown previously. This study will examine the role of blood parameters 
on detecting clinically significant prostate cancer. Maybe, this may prevent to do unnecessary biopsy.
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Introduction

Prostate cancer (PCa), 15% of all cancers, is the second most 
common cancer in men, with approximately 1.1 million new 
diagnoses worldwide in 2012 (1). Therefore, several methods, such 
as digital rectal examination (DRE), prostate-specific antigen 
(PSA) screening, PSA density, PSA velocity and doubling time, 
PCa antigen 3 (PCA3) and multi-parametric magnetic resonance 
imaging (mpMRI) are used in clinical practice for early diagnosis 
(2,3). PSA testing is the most commonly used screening method 
and a serum level above 4 ng/mL is generally accepted as an 
indication for prostate biopsy (4). The latest updated European 
Association of Urology guideline recommends the combination 
of 12-core biopsy and MR-guided fusion biopsy. However, today, 
transrectal ultrasonography (TRUS)-guided 12-core biopsy is 
still the standard technique used for the diagnosis of PCa (5).

Inflammation is one of the important factors in the etiology of 
carcinogenesis (6). In recent years, many studies demonstrated 
the relationship of blood biomarkers, such as neutrophil-to-
lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR), 
with inflammation and immune response in cancer patients 
(7,8). Circulating neutrophils and mediators, such as vascular 
endothelial growth factor, tumor necrosis factor α, interleukin 
1 (IL-1) and IL-6 may affect the progression of the cancer (9). 
Previous studies showed the relationship of NLR with overall 
survival, and progression-free survival (PFS) in patients with 
PCa (10,11,12,13,14). Some studies identified elevated PLR as a 
poor prognostic factor in some cancers, such as gastric, ovarian, 
and renal cell cancer. In their study evaluating NLR and PLR 
in patients with BPH and PCa, Kaynar et al. (15) reported that 
a statistically significant difference was found in mean PLR 
between the groups only when the PSA level was ≥10 ng/mL. 

In the present study, we planned to investigate the value of NLR 
and PLR prior to prostate biopsy in predicting PCa.

Materials and Methods

We enrolled 447 male patients who were admitted to the urology 
clinic of our hospital between January 2013 and June 2018 with 
a PSA above 4 ng/mL and/or suspicious DRE findings that would 
necessitate prostate biopsy. We recorded patient information 
including anthropometric indices, demographic parameters, 
physical examination, laboratory values, in addition to results 
of radiologic imaging and pathological examination. Urine test 
was performed all patients to exclude urinary tract infection 
before biopsy procedure. Urine culture and antiobiogram were 
performed in patients with a sign of active infection. Patients 
who had negative culture after treatment and a PSA level 
above 4 ng/mL were also included. Enrolled patients underwent 
TRUS-guided 12-core prostate biopsy. All prostate biopsies 

were performed by the same urologist (Dr. H.E). Blood samples 
were collected via antecubital vein in the morning following 
an 8-hour fasting period. NLR and PLR were calculated using 
laboratory records. 

We excluded patients with previous prostate biopsy (n=12), 
prostatic surgery (n=28), hematologic disorder (n=6), oncologic 
disease (n=13), history of radiotherapy (n=5) and chemotherapy 
(n=9), those using medications causing bone marrow suppression 
(n=2) and patients who had high-degree intraepithelial neoplasia 
(n=7), inflammation (n=30), prostatitis (28), and atypical small 
acinar proliferation in pathological examination. The remaining 
302 patients, forming the study group, were further stratified as 
patients with BPH or PCa. Anthropometric indices, demographic 
characteristics, hematological values, and pathological results 
were compared between the groups. 

The study was approved by the Recep Tayyip Erdoğan University 
Institutional Ethics Committee (2019/111) (Rize, Turkiye).

Statistics Analysis

Statistical analysis was performed using the Statistical Package 
for the Social Sciences (SPSS) 20.0 (IBM, Chicago, USA). 
Categorical values were displayed as percentages; continuous 
variables were expressed as mean ± standard deviation The 
Kolmogorov-Smirnov test was used to evaluate the normality 
of the distributions of population. Since the distribution was 
not normal, Mann-Whitney U test with a Bonferroni correction 
test was used to compare the independent variables between 
the groups. Spearman analysis was used for correlation. We 
performed receiver operating characteristic (ROC) analysis to 
calculate threshold value for NLR. Multivariate analysis including 
independent variables [Body Mass index (BMI), age, smoking, 
prostate volume (PV)] of the univariate test was performed in 
order to demonstrate the effect of NLR on pathologic results. A 
p value of <0.05 was considered statistically significant.

Results

The mean age of the patients was 66.2±8.2 years. Anthropometric 
characteristics and laboratory values are presented in Table 1. 
Forty-three (14.2%) patients were smokers. 153 patients (50.7%) 
had BPH, and the remaining 149 had prostatic adenocarcinoma. 
The PCa grade according to the International Society of Urologic 
Pathologists (ISUP) classification and Gleason score of patients 
with prostatic adenocarcinoma were as follows: ISUP 1 (n=90) 
29.8%, ISUP 2 (n=31) 10.3%, ISUP 3 (n=15) 5%, ISUP 4 (n=2) 
0.7%, ISUP 5 (n=10) 3.3%; Gleason 6 (n=90) 29.8%, Gleason 
7 (n=46) 15.2%, Gleason 8 (n=2) 0.7%, and Gleason 9 (n=10) 
3.3%, respectively.

ROC analysis identified a threshold of 2.43 (area under the curve: 
0.584; 95% CI: 0.520-0.649, p<0.001), with the sensitivity of 
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61.7%, specificity of 51.6%, positive predictive value of 55%, 

and the negative predictive value of 58%. NLR values above 

2.43 indicated 1.68 times (95% CI=1.06-2.66; p=0.028) higher 

risk of prostatic adenocarcinoma (Figure 1). 

Patients with prostatic adenocarcinoma were older, had 

higher PSA concentrations, neutrophil count, and had lower 

hemoglobin, platelet count and PV compared to patients with 

BPH (Table 2). The remaining parameters were similar between 

the groups.

Spearman correlation analysis demonstrated a strong correlation 
between NLR and PLR (r=0.602). Additionally, NLR significantly 
positively correlated with age and PSA and negatively with 
hemoglobin and platelet count (Table 3). 

We performed multivariate analyses including age, smoking, 
BMI, NLR and PV. We identified NLR and PV as the independent 
predictors of PCa (Table 4). 

Discussion

In the present study, we investigated the relationship between 
the blood parameters and prostate biopsy histopathology. We 
demonstrated that increased age, neutrophil count, and NLR 
were associated with PCa and that PCa was more likely than 
BPH above a certain NLR threshold. Moreover, we demonstrated 
that NLR and PLR were strongly related. NLR correlated 
positively with age and PSA, negatively with hemoglobin and 
platelet count. However, only NLR and PV were the independent 
predictors of PCa. 

Elevated PSA levels and suspicious DRE are the main indications 
for prostate biopsy. TRUS-guided and MRI fusion biopsies are 
currently the most commonly used methods to detect PCa (5). 
Despite being specific for prostate, PSA may rise due to BPH, 
prostatitis and trauma thus, may lead to unnecessary biopsy 
(16). Serial PSA testing, including PSA density, PSA velocity, 
PSA doubling time, free:total PSA ratio and PCA3 is used to 
avoid unnecessary biopsy procedures, however, none of them 
alone may reliably suggest definitive diagnosis of PCa. Recent 
guidelines recommend additional imaging methods, such 
as mpMRI, which increase the cost of PCa diagnosis (5). We 
know that chronic inflammation and ensuing cell proliferation 

Table 1. Anthropometric indices and laboratory results of all 
patients
Characteristics Mean ± SD

Waist circumference, cm, mean (SD) 28.11±4.31

WBC, mean (SD) 8.37±3.48

Neutrophil, mean (SD) 5.74±3.07

Lymphocyte, mean (SD) 1.87±0.92

Hemoglobin, mean (SD) 13.25±2.45

Platelet, mean (SD) 230.01±74.70

NLR, mean (SD) 3.99±3.65

PLR, mean (SD) 150.98±116.29

PSA ng/mL, mean (SD) 18.48±73.21

PV, mean (SD) 70.01±39.16

WBC: White blood cell, NLR: Neutrophil-to-lymphocyte ratio, PLR: Platelet-to-
lymphocyte ratio, PSA: Prostate-specific antigen, PV: Prostate volume, SD: Standard 
deviation

Figure 1. Neutrophil-to-lymphocyte ratio ROC curve of neutrophil-
to-lymphocyte ratio above 2.427 revealed 61.7% sensitivity and 51.6% 
specificity for prostatic carcinoma.

ROC: Receiver operating characteristic 

Table 2. Comparison of anthropometric indices, demographic 
features and blood parameters between the groups

BPH
n=153 (50.7%)

Prostate Ca
n=149 (49.3%) p 

Age mean, (SD) 64.98±7.77 67.37±8.44 0.017
BMI mean, (SD) 28.28±3.99 27.93±4.62 0.292
WBC mean, (SD) 8.02±3.02 8.72±3.87 0.179
Neutrophil mean, (SD) 5.34±2.78 6.16±3.29 0.049
Lymphocyte mean, (SD) 1.92±0.78 1.81±1.05 0.085
Hemoglobin mean, (SD) 13.77±2.30 12.72±2.50 0.001
Platelet mean, (SD) 241.37±78.88 218.36±68.47 0.006
NLR mean, (SD) 3.62±3.71 4.37±3.56 0.011
PLR mean, (SD) 152.32±136.61 149.61±91.27 0.932
PSA mean, (SD) 7.35±7.27 29.91±102.89 0.001
PV mean, (SD) 73.88±39.48 66.05±38.56 0.026
BPH: Benign prostatic hyperplasia, Ca: Cancer, BMI: Body Mass index, WBC: White 
blood cell, NLR: Neutrophil-to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio, 
PSA: Prostate.specific antigen, PV: Prostate volume, SD: Standard deviation
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contribute to carcinogenesis, and many cancers arise from sites 
of chronic inflammation (17). Since inflammation is implicated 
in carcinogenesis, blood biomarkers may be used in order to 
improve diagnosis of PCa. Recently, inexpensive biomarkers, 
such as NLR, and PLR, are being used in predicting malignancies 
(18). In a Swedish cohort, it was documented that elevated pre-
diagnostic inflammatory markers were significantly associated 
with PCa, and high leukocyte count was related with increased 
risk of PCa in young men (19). Similarly, in a Finnish cohort, an 
increased PCa risk with high leukocyte count has been reported 
(20).

NLR is a sign of immune activity. Low lymphocyte count is 
associated with immunosuppression in several cancers (19). NLR 
is raised in patients with aggressive or high-grade tumors, which 
also reflects poor survival (18,21). Although Kamali et al. (22) 
and Khosropanah et al. (23) could not document an association 
between NLR and PCa, several other studies identified a 
positive relationship and proposed to use NLR as a biomarker 
for the diagnosis of PCa (2,16,24). Our study also supports this 
hypothesis.

Thrombocytosis is often encountered in malignant tumors with 
poor survival (25). The reason for that association may be evasive 
action of tumor cells from immune system by platelets. Platelets 

may also interact with tumor cells via ligands and help vascular 
adhesion of malignant cells (26). The relationship of PLR with 
PCa is not clear. A meta-analysis showed an association between 
PLR and overall and PFS (27). Yuksel at al. (9) and coworkers 
reported that a high PLR was a predictor of PC. We could not 
document an association between PCa and PLR in our study. 

Study Limitations

The major limitation of the study was its retrospective design. 
Another important aspect is including only patients with BPH as 
the control group. Biopsy-proven prostatitis might be compared 
as well. However, our study includes two large groups with 
similar size, which is a strong aspect.

Conclusion

We demonstrated that NLR was independently associated with 
PCa in patients who underwent prostatic biopsy due to high 
PSA levels.
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Table 3. Correlations between study parameters
Age Neutrophil Lymphocyte Hemoglobin Platelet PSA PV NLR BMI PLR

Age 1
Neutrophil -0.010 1
Lymphocyte -0.227** -0.075 1
Hemoglobin -0.227** -0.225** 0.300** 1
Platelet -0.140* 0.051 0.260**  0.236** 1
PSA 0.183** 0.011 -0.124* -0.149**  0.031 1
PV 0.207** 0.037 -0.040  0.011 -0.040 0.237** 1
NLR 0.143* 0.732** -0.664** -0.343** -0.124* 0.118* 0.056 1
BMI -0.205** -0.083 0.141*  0.187**  0.057 -0.151** 0.025 -0.139* 1
PLR 0.085 0.062 -0.492** -0.111 0.279** 0.039 0,043 0.602** -0.074 1
PSA: Prostate specific antigen; PV: Prostate volume; NLR: Neutrophil-to-lymphocyte ratio; BMI: Body Mass index; PLR: Platelet-to-lymphocyte ratio, *: p<0.05 is considered statistically 
significant, **: p<0.01 

Table 4. Logistic regression analysis to identify independent 
predictors of prostate cancer
Independent variables OR 95% CI p 

Age 1.02 0.991-1.053 0.17

Smoking 1.01 0.506-2.017 0.97

BMI 1.00 0.996-1.012 0.36

NLR 1.12 1.025-1.227 0.012
PV 0.99 0.984-0.997 0.005
BMI: Body Mass index, NLR: Neutrophil-to-lymphocyte ratio, PV: Prostate volume
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