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ABSTRACT
Aim:  This study aimed to evaluate the diagnostic efficacy of systemic immune-inflammation index (SII) in patients with 
prostate cancer (PCa) who have undergone prostate biopsy and have a prostate-specific antigen (PSA) value of 4–10 ng/ml.
Material and Method: In this study we included patients with a PSA value of 4–10 ng/mL, who underwent transrectal 
ultrasound-guided 12-core prostate biopsy between January 2010 and March 2021. The patients were divided into two groups 
as those with and without cancer. Those with cancer were divided into two groups as low grade (grade 1 and 2) and high grade 
(grade 3–5) according to the International Society of Urologic Pathologists (ISUP) grades. PSA, neutrophil-lymphocyte ratio 
(NLR), prostate volume, platelet-to-lymphocyte ratio (PLR) and SII were compared between the groups.
Results: The mean age of the 182 patients included in the study was 63.4±8.0 years, and the mean PSA value was 6.69±2.45 ng/
mL. Benign prostate disease were detected in 142 (78%) of the patients and PCa in 40 (22%) patients. PSA, PLR, NLR and SII 
did not differ in those with cancer. Low ISUP grade cancer was detected in 80% of the patients and high ISUP grade cancer in 
20%. PSA and PLR values were significantly higher in patients with high ISUP grade PCa compared to those with low ISUP 
grade (p < 0.05). There was no difference in SII values between the two groups. PSA, PLR and SII values of patients with high 
ISUP grade PCa were significantly higher than those without cancer (p<0.05).
Conclusions: SII and PLR, which can be easily calculated from peripheral blood, can be an effective predictor of pre-biopsy 
high-grade ISUP PCa.
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INTRODUCTION
Prostate cancer (PCa) is the most common cancer in men 
following lung cancer. Mortality rates vary worldwide, 
with the highest being in the African descent and lowest 
in Asian (1). The use of serum prostate-specific antigen 
(PSA) has become widespread due to the increasing 
elderly population. Accordingly, prostate biopsy rates 
have increased significantly. Although the PSA value to 
predict cancer remains unknown, 4 ng/mL is used as a cut-
off value for prostate biopsy (2). Since PSA can increase 
in benign prostate diseases, it is not an ideal biomarker 
for PCa (3). PCa was detected in approximately 25% of 
prostate biopsies performed with a cut-off value of 4.0 
ng/mL; however, approximately 50% of the detected 
cancers were clinically insignificant (4). PSA density 
and free PSA/total PSA are used in the differentiation 
of cancer and benign diseases; however, their sensitivity 

and specificity are low (5). Therefore, there is a need for 
effective biomarkers to detect clinically important cancer.

Inflammation is an important predictor of tumour 
invasion and progression (6) and plays a role in PCa 
development (7). Therefore, inflammation parameters, 
such as neutrophil-to-lymphocyte ratio (NLR) and 
platelet-to-lymphocyte ratio (PLR) are used as tumour 
markers. Systemic immune-inflammation index (SII) is a 
new inflammatory marker calculated from lymphocytes, 
neutrophils and platelets and is used in cancer diagnosis 
and prognosis (8). In this study, we aimed to evaluate the 
effectiveness of NLR, PLR and SII in distinguishing PCa 
and clinically important cancer in patients with a PSA 
value of 4–10 ng/mL and who underwent biopsy for PCa 
screening.
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MATERIAL AND METHOD
The study was carried out with the permission of Harran 
University Clinical Researchs Ethics Committee (Date: 
12.04.2021, Decision No: HRU/21.08.07). All procedures 
were carried out in accordance with the ethical rules and 
the principles of the Declaration of Helsinki.

The data of patients who underwent prostate biopsy for 
prostate cancer screening between January 2010 and March 
2021 were retrospectively reviewed. Patients with a total PSA 
value of 4–10 ng/mL were included in the study. Patients 
who had previously undergone prostate biopsy and those 
with suspected cancer during the rectal examination were 
not included in the study. Before the biopsy, urine culture 
and complete blood count were performed. Appropriate 
treatment was applied to patients with infection in the 
analysis results, and biopsy was performed after their 
cultures were negative. All patients received antibiotic 
prophylaxis before the biopsy. All patients underwent a 
12-core prostate biopsy using an 18 gauge Tru-Cut needle 
accompanied by transrectal ultrasound. From the complete 
blood count results, NLR, PLR and SII (neutrophil count x 
platelet count / lymphocyte count) were calculated. Prostate 
volume was calculated according to the formula 0.52× 
transverse × anteroposterior × transverse × longitudinal 
diameters. The patients were divided into two groups those 
with and those without PCa. Those with PCa were divided 
into two groups low ISUP grade (grade 1 and 2) and high 
ISUP grade (grade 3–5) according to the International 
Society of Urological Pathology 2014. Age, PSA, prostate 
volume, lymphocyte, neutrophil, platelet, NLR, PLR and 
SII were compared between the groups.

Statistical Analysis
Mean, lowest and highest median values, standard 
deviation, ratio values and frequency were used in the 
descriptive statistics of the data. Kolmogorov–Smirnov 
test was used to measure the distribution of variables. 
Quantitative independent data was analyzed using 
independent samples t-test and Mann–Whitney U test. 
SPSS 27.0 was used for statistical analyses.

RESULTS
The mean age of the 182 men included in the study was 
63.4±8.0 years, and the mean PSA value was 6.69±2.45 
ng/mL (Table 1).

Benign prostate diseases were detected in 142 (78%) 
patients and PCa in 40 (22%) patients. There was no 
significant difference (p>0.05) in age, prostate volume, 
PSA value, lymphocyte value, neutrophil value, NLR, 
PLR and SII ratio between the groups with and without 
PCa. Platelet value was significantly higher (p<0.05) in the 
group with PCa than in the group without PCa (Table 2).

Low ISUP grade cancers were detected in 80% of the 
patients and high ISUP grade cancers in 20% of the 
patients. Patients' age, lymphocyte value, neutrophil 
value, NLR ratio and SII ratio did not differ between the 
low ISUP grades and high ISUP grades groups (p> 0.05). 
PSA value, platelet value and PLR were significantly 
higher (p<0.05) in the group with high ISUP grades 
compared to the group with low ISUP grades (Table 3). 
PSA, PLR and SII were significantly higher in patients 
with high ISUP grade PCa compared with those without 
cancer (p<0.05).

Table 1. Characteristics of the patients
Min-Max Median Mean±sd/n-%

Age 44.0-78.0 63.0 63.4±8.0
PSA 4.00-10.00 6.294 6.69±2.45
Lymphocyte 0.40-4.40 1.90 2.05±0.79
Neutrophil 1.50-45.00 5.25 5.69±3.75
Platelet 111.0-446.0 267.5 267.8±66.0
NLR 0.71-15.52 2.64 3.16±2.24
PLR 47.1-757.5 129.6 148.6±82.9
SII 160.3-4851.7 698.6 843.2±656.4

ISUP grade

I 23 57.5%
II 9 22.5%
III 3 7.5%
IV 3 7.5%
V 2 5.0%

NLR: Neutrophil lymhocyte ratio, PLR: Platelet lymphocyte ratio, SII: Systemic 
inflammation index

Table 2. Comparison of patients according to biopsy results
No cancer n:142 Cancer n:40 pMean±sd Median Mean±sd Median

Age 63.3±8.0 63.0 63.4±83.3 66.0 0.986t

PSA 6.61±2.62 6.24 6.93±1.91 6.50 0.226m

Prostate 
volume (mL) 50.8±29.2 48.00 47.7±16.9 46.00 0.08m

Lymphocyte 2.00±0.67 1.90 2.19±0.85 2.10 0.080m

Neutrophil 5.72±4.21 5.10 5.62±2.01 5.60 0.416m

Platelet 253.1±62.0 255.5 308.9±59.9 296.5 0.000m

NLR 3.11±1.91 2.72 3.29±3.00 2.27 0.253m

PLR 138.4±52.9 126.0 177.2±132.2 144.8 0.146m

SII 780.4±498.0 714.6 1019.3±958.9 694.3 0.376m

t: t test, m: Mann-Whitney u test, statistically significant results are in bold italics 
(p<0,05), NLR: Neutrophil lymhocyte ratio, PLR: Platelet lymphocyte ratio, SII: Systemic 
inflammation index

Table 3. Comparison of patients according to ISUP grades 
ISUP Grade I-II ISUP Grade III-IV-V

p
  Mean±sd Median Mean±sd Median
Age 62.5±8.0 64.5 66.9±8.9 67.0 0.249m

PSA 6.55±1.74 6.10 8.44±1.93 9.20 0.016m

Lymphocyte 2.23±0.77 2.20 2.04±1.17 1.75 0.278m

Neutrophil 5.71±1.92 5.60 5.26±2.43 5.40 0.735m

Platelet 293.3±52.1 286.0 371.0±49.5 368.5 0.001m

NLR 3.16±2.72 2.29 3.78±4.15 2.10 0.685m

PLR 159.5±121.6 130.0 248.0±157.6 222.7 0.046m

SII 934.1±800.6 667.3 1359.9±1455.4 823.0 0.279m

mMann-whitney u test, statistically significant results are in bold italics (p<0.05), NLR: 
neutrophil lymhocyte ratio, PLR: platelet lymphocyte ratio, SII: systemic inflammation 
index
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DISCUSSION
Only half of the patients with PCa develop symptomatic 
disease throughout their lives (4). With the widespread 
use of PSA, a significant increase is observed in the 
diagnosis of clinically insignificant PCa (9,10). While 
increased diagnosis leads to overtreatment, its impact on 
patients' overall quality of life is still uncertain (11). In 
patients with ISUP grade 1–2 PCa, the mortality rate is 
7% in 15 years of follow-up, which is quite low (12). In 
addition, studies have shown that 10% of patients with 
clinically insignificant cancer develop severe depression 
as a side effect (13). Therefore, it is important to detect 
clinically significant PCa by avoiding overdiagnosis in 
patients with PSA values of <10 ng/ml and no evidence 
of disease on rectal examination. In this study, cancer was 
detected in 22% of the patients who underwent prostate 
biopsy. Low ISUP grade (grade 1; 57.5%, grade 2; 22.5%) 
PCa was detected in 80% of these patients. These rates 
were similar to previous studies (4).
Inflammation is an important predictor of tumour 
invasion, progression and metastasis; additionally, it 
plays a role in PCa development (7,14,15). Inflammatory 
markers, such as lymphocyte count, NLR, PLR and 
lymphocyte-to-monocyte ratio, are used in determining 
the diagnosis and prognosis of cancer due to their 
affordability and availability (16).

SII is calculated from the combination of NLR and the 
number of platelets, and studies emphasise that it may be 
a better marker than NLR (17). Recent studies have shown 
that high SII values in urological cancers are associated 
with poor prognosis (8,18). Görgel et al. (19) reported 
that preoperative high SII value could be an independent 
prognostic factor in patients with muscle-invasive 
bladder tumour who underwent radical cystectomy, and 
cancer-specific survival was low in patients with SII>843. 
Another study evaluating patients who underwent 
nephroureterectomy for upper urinary tract ureteral 
cancers showed that high SII value is associated with 
high pathological stage and poor prognosis (20).

Studies examining the role of SII in PCa have been 
published in the recent years. Stangl-Kremser et al. (21) 
reported that SII may be a predictor of overall survival 
in patients with castration-resistant PCa. In the study by 
Rajwa et al. (22), in which the preoperative SII values ​​of 
patients who underwent salvage radical prostatectomy were 
examined, it was shown that high SII value was a predictor 
for lymph node involvement and non-organ-confined 
disease. Another study published recently has investigated 
the effect of SII in cancer detection in patients who have 
undergone prostate biopsy. This study could not show an 
effect of SII in the distinction between PCa and benign 
prostate disease (23). In their study evaluating patients who 
underwent fission prostate biopsy, Sönmez et al. reported 

similar SII between benign prostatic diseases and low ISUP 
grades (grade 1 and 2) PCa. However, it was observed that 
SII was significantly higher in patients with high ISUP 
grades (grade 3–5) PCa (24). It has been reported that SII 
can be a predictor in detecting clinically important PCa. 
Although the SII value in patients with PCa in our study 
was higher than benign prostatic diseases, this difference 
was not statistically significant. Regarding the patients 
with PCa, there was no statistical difference between those 
with low ISUP grades and high ISUP grades. However, 
in patients with high ISUP grade PCa, the SII value was 
statistically significantly higher than benign prostatic 
diseases. Therefore, we think that SII can be a predictor in 
detecting clinically important PCa.

Patients with cancer usually have a hypercoagulable state. 
Platelets are an effective parameter in the progression of 
cancer and the prothrombotic state of the cancer patient. 
(25). Li et al. (15) reported that PLR value increases 
in patients with PCa and is an independent predictor 
of 3-year mortality. Adhyatma et al. (26) reported that 
PLR is a promising predictor of cancer in patients with 
suspected PCa. On the contrary, Murray et al. (23) 
found that PLR was similar between those with cancer 
and those with a benign prostate disease in patients who 
underwent prostate biopsy. In another study of metastatic 
PCa patients receiving hormonal therapy, NLR and PLR 
could not be associated with disease-specific survival, 
but platelet count was shown to be an independent 
prognostic factor (27). While the platelet value was 
significantly higher in patients with PCa in our study, 
PLR did not differ. However, in patients with high ISUP 
grades PCa, PLR and platelet values ​​were significantly 
higher than those with both low ISUP grades PCa and 
benign prostate disease. 

Our study includes some limitations. The first is the low 
number of patients. The reason for this is that patients 
with PSA >10 and patients with suspected cancer on 
rectal examination were excluded from the study. 
Another limitation is that the study is retrospective.

CONCLUSION
In PCa screening, ideal biomarkers that can differentiate 
benign and malignant tumours and detect clinically 
important cancer are needed to avoid unnecessary 
biopsies and overtreatment, especially in men with a PSA 
value in the gray zone (4–10 ng/mL) and no evidence of 
rectal examination. In our study, we showed that SII and 
PLR were higher in patients with higher ISUP grades 
than those with benign pathology. We think that SII 
and PLR, which can be easily calculated from peripheral 
blood, can be used as predictors of high ISUP grade PCa 
before performing a biopsy. For this, prospective studies 
with high numbers are needed.
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