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INTRODUCTION

Prostate cancer (PCa) is the most common malignancy in 
urology.[1‑3] The increasing incidence rate was noted since 
the use of  prostate‑specific antigen (PSA), as diagnostic and 
therapeutic monitoring.[4‑6] A grading system was created 
by Donald F. Gleason for PCa as prognostic indicators.[7] 

Virchow proposed that inflammation plays an essential role 
in the development and progression of  cancer, as proved 
by many studies.[4,5,8,9] The neutrophil‑to‑lymphocyte ratio 
(NLR) was found that it could be a prognostic factor in 
solid tumors.[1] This study aims to assess the correlation 
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between NLR and the Gleason score in patients with 
prostate adenocarcinoma biopsy at Haji Adam Malik 
Hospital Medan.

SUBJECTS AND METHODS

A total of  121 patients underwent a prostate biopsy from 
early January 2013 to December 2015 at Adam Malik 
Hospital. Of  the 121 patients, thirty were not included in 
the study because of  incomplete baseline data and a history 
of  hematological abnormalities. Data from 91 patients were 
then taken, including age, hematologic data prebiopsy, PSA 
on initial examination, prostate weight estimation, and 
Gleason score from biopsy results. The data are processed 
with SPSS version 22 (IBM Corp, Armonk, NY, USA).

RESULTS

Based on data from 91 patients, the data obtained 
demography characteristics are as follows.

In the data [Table 1], we found patients with a mean age 
of  68.34 years with age ranging from 52 to 85 years. Initial 
PSA level with an average of  51.95 ng/mL. Measurement 
of  Gleason score with an average of  5.9 and Gleason range 
of  lowest score two and highest ten. In this study found 
NLR with an average of  7.9.

In the analysis with the Spearman test [Table 2], there was 
a significant correlation with moderate strength in which 
the increment of  NLR score also got an improvement 
of  Gleason Score with r = 0.572 and P = 0.001. In the 
analysis with the Spearman test, there is no statistically 
significant correlation between NLR and prostate weight 
estimation with r = 0.077 and P = 0.469, and also, there 
is no statistically significant correlation between NLR and 
PSA with r = 0.072 and P = 0.496.

DISCUSSION

PCa is a frequent malignancy, with high levels of  morbidity. 
This study founds that patients with an average PCa age 
of  68 years. The same result is found in Lee et al., Minardi 
et al., and Langsenlehner et al. study.[10‑12] The average value 
of  NLR in this study is 7.9. Furthermore, the present 
study found that the average NLR score is 7.9, but based 
on a study by Langsenlehner et al., the majority of  patients 
were in the low NLR (cut off  point <5). The study by 
Langsenlehner et al. was performed for external validation 
of  NLR that is used as a prognostic factor in patients with 
PCa, where the NLR cutoff  point <5 correlated with better 
survival rates.[12]

PSA is a marker that plays a role in early screening 
of  PCa because PSA comes from the prostate organ. 
Increased PSA may occur in conditions such as prostate 
hypertrophy, prostatitis, or prostate manipulation (massage, 
instrumentation, or biopsy). However, high PSA levels 
are known to indicate a higher incidence of  PCa.[4] In this 
study, all patients with PCa were found to have increased 
PSA. With the development of  the knowledge about 
the mechanism of  inflammatory incidence in tumors, 
research on the correlation between inflammatory factors, 
and cancer is increasingly common. Many studies have 
shown that the invasion ability of  cancer cells is not only 
influenced by the biological factors of  tumor cells but 
also influenced by the proinflammatory environment of  
tumors, especially interactions by various proinflammatory 
factors. Proinflammatory factors can primarily play a role 
by stimulating or suppressing tumor cells.[13] NLR, as a 
proinflammatory factor, has been widely studied with 
varying results. The modalities of  therapy in PCa are based 
on various factors such as clinical stage, age, preoperative 
PSA, general patient condition, and life expectancy, but the 
use of  the Gleason score can help to guide the therapeutic 
modalities to choose. Gleason score from biopsy results 
correlates with various pathological parameters. Tumors 
with higher Gleason scores had worse clinical properties 
and were associated with a poorer prognosis.[14,15]

In this study, it is found that NLR was positively correlated 
with the Gleason score. Our finding is consistent with the 
results of  Gokce et al.’s study, in which NLR is associated 
with higher Gleason scores.[16] The study found that 
in the high NLR found a higher Gleason score, with 
higher progression rates. This supports the theory that 
the immune response plays an important role in patients 
with higher Gleason scores; where high Gleason scores 
are associated with greater systemic dissemination risk. 
Furthermore, high NLR shows an increase in neutrophils 
and/or decreases in lymphocytes. Neutrophils are known 
to respond to the release of  interleukin 8 (IL‑8) by tumor 
cells by removing enzymes that can affect the extracellular 
matrix. Unfortunately, this leads to angiogenesis, which is 
known to aid tumor development and tumor dissemination 
to the vascular. IL‑8 is reported to be associated with 
aggressive properties found in PCa.[10] Besides, there was no 
correlation between NLR with prostate weight and serum 
PSA levels, as was found in other studies.[4,5] This research 
has some limitations, that is, research done retrospectively, 
so there is risk factor confounding factor in the sample. 
Furthermore, despite a reassessment of  some factor 
factors that may affect the neutrophil‑lymphocyte ratio, 
it is difficult to prove that the numbers obtained are only 
influenced by inflammation due to PCa. Furthermore, data 



Rulando, et al.: NLR and Gleason score in prostate cancer

Urology Annals | Volume 13 | Issue 1 | January-March 2021 55

from this study are only obtained from one institution, so 
the possibility of  bias on pathology examination may occur.

CONCLUSIONS

Here is a significant correlation between the ratio of  
neutrophils/lymphocytes with the results of  the Gleason 
score examination in PCa patients at Haji Adam Malik 
Hospital. Further studies are needed, whether the ratio 
of  neutrophils/lymphocytes can be used to predict the 
Gleason score in patients with suspected PCa.
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Table 1: Sample characteristic
Variable Mean±SD P*

Age 68.34±6.76 0.200
PSA 51.95±39.16 0.000
Prostate weight estimation 54.4±22.3 0.005
Gleason score 5.9±1.52 0.000
NLR 7.9±4.27 0.000

*P: Kolmogorov‑Smirnov test. PSA: Prostate‑specific antigen, NLR: 
Neutrophil‑to‑lymphocyte ratio, SD: Standard deviation

Table 2: Correlation test results between neutrophil‑to‑lymphocyte 
ratio and Gleason score, prostate weight, prostate‑specific 
antigen
Variable r P*

Gleason score 0.549 0.000
Prostate weight estimation 0.077 0.469
PSA 0.072 0.496

*Spearman test for nonparametric data. PSA: Prostate‑specific antigen


