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Background & Objective:  Differentiating prostate cancer (PC) from benign 

prostatic hyperplasia (BPH) remains clinically challenging due to overlapping 

symptoms and biomarker alterations. This study compared biochemical, 

hematological, and inflammatory markers between the two conditions to assess their 

potential diagnostic value. 

 Materials & Methods:  A cross-sectional study was performed on 40 patients with 

PC and 120 patients with benign prostatic hyperplasia. The measurement of 

biochemical parameters included complete blood count, C-reactive protein (CRP), 

erythrocyte sedimentation rate (ESR), and total and free prostate-specific antigen 

(PSA). The process involved statistical comparisons, ROC analysis, and correlation 

tests. 

Results:  Compared to BPH, patients with PC had significantly higher PSA (free and 

total), CRP, and lymphocyte counts (all p < 0.05). Despite the diagnostic utility of 

PSA and inflammatory markers (AUCs 0.68–0.80), hematological parameters in 

isolation were not strong discriminators (AUCs < 0.50), and a combined biomarker 

strategy would be more effective in clinical discrimination. 

Conclusion:  Detection of PC from BPH can be more accurately achieved by 

assessing elevated free and total PSA levels, along with increased systemic 

inflammation, as indicated by CRP. The independent discriminant value of 

hematologic parameters is limited despite significant differences between groups. 

A combination of PSA and inflammatory markers in a two-biomarker strategy can 

improve clinical discrimination and reduce inappropriate therapy. 

 Keywords:  C-reactive protein (CRP), Erythrocyte sedimentation rate (ESR), 

Neutrophil-to-lymphocyte ratio (NLR), Platelet-to-lymphocyte ratio (PLR), 
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1. Introduction
BPH is a common urinary tract illness in older men and 

has a strong association with their age (1). According to 

international statistics, more than 50% of men over 50 

experience some form of BPH, and the percentage 

increases to over 80% among elderly men (2).  

Prostatic hyperplasia is characterized by the non-

malignant and non-invasive growth of prostate cells that 

leads to an enlarged prostate and a variety of urinary 

symptoms. The symptoms listed include frequent 

urination, urgency, reduced urinary flow, hesitancy, 

nocturia, incomplete emptying of the bladder, and urinary 

retention and hematuria. The quality of life of patients is 

significantly affected by these symptoms; and they may 

develop into more severe complications.  

Diagnosis of BPH is largely made on the basis of careful 

patient history, clinical examination, and specialized 

investigations (3). 

Consequently, one of the easiest and most useful 

techniques for assessing the size and consistency of the 

prostate and detecting an abnormal mass or firmness that 

could suggest the presence of cancer is digital rectal 

examination (DRE) (4). Moreover, PSA testing is one of 

the most prevalent and valuable laboratory tests that 

measure the PSA level in the blood (5). PSA, a protein 

produced by prostate cells, can be elevated in numerous 

prostate disorders, including BPH and PC. The primary 

drawback of the PSA test is that an elevated level alone 

cannot exclude hyperplasia, as both hyperplasia and PC 

can raise the level of PSA (6, 7). While the PSA test has a 

high sensitivity for detecting PC (around 97%), its 

specificity is low, resulting in possible overuse of biopsies 

that are not necessary (5, 8). Combining PSA testing with 

digital rectal examination (DRE) can improve diagnostic 

performance, providing modest increases in both 

sensitivity and specificity (9).  

The use of PSA testing and digital rectal examination 

(DRE) can improve diagnostic performance, leading to 

modest increases in both sensitivity and specificity (3). 

Despite these investigations, the gold standard for 

definitive differentiation between benign hyperplasia and 

cancer of the prostate remains a prostate biopsy followed 

by histopathological examination of the tissue specimens. 

Biopsy is an invasive procedure in which small tissue 

samples are excised to confirm or exclude the presence of 

cancerous cells (10).  

Despite the diagnostic value of prostate biopsies, they 

can still produce minor bleeding, discomfort, infection, 

and occasionally serious complications like urinary 

retention and sepsis (11). Consequently, these 

complications have a negative impact on patients and 

significantly increase the expenses of healthcare systems 

(3). The involvement of systemic inflammation in the 

pathogenesis of prostate disease is increasingly supported 

by growing evidence.  

The incorporation of inflammatory biomarkers, such as 

CRP, ESR, and complete blood count (CBC)-based 

indices, such as NLR and PLR, into diagnostic procedures 

is a growing trend. These markers are affordable, non-

invasive, and widely available. 

They work by reflecting the host inflammatory process, 

which is thought to impact both benign and malignant 

prostate diseases (12-14). Researchers suggest that using 

PSA in conjunction with inflammatory markers can 

enhance discrimination between PC and BPH, 

particularly when expensive imaging or biopsy facilities 

are not feasible (15, 16). 

Nevertheless, a clinically reliable, non-invasive 

technique for precise differentiation between benign 

prostatic hyperplasia and PC has yet to be established. 

Consequently, further research is warranted to refine the 

use of existing biomarkers for accurate diagnosis and 

clinical guidance.  

The purpose of this research is to investigate the 

association between free and total PSA levels and 

inflammatory markers, including CRP and ESR, and 

biochemical parameters (urea, creatinine, uric acid, and 

CBC indices) to improve the diagnosis of BPH and PC. 
 

2. Materials and Methods 
2.1 Sampling Method and Population Study 

This cross-sectional survey targeted a population of 

males aged ≥50 years, given their increased risk for 

prostate conditions, including BPH and PC.  

A total of 160 male patients diagnosed with prostate 

disease were recruited, comprising 120 with BPH and 40 

with PC. This age threshold was chosen because of 

epidemiological evidence showing a significant increase 

in PC rates among men over the age of 50.  

The common screening for PC in men in this age group 

makes them an appropriate and accessible population for 

study. The patients were recruited through urology clinics 

and specialist hospitals in Sari, Iran. 

Study participants were obligated to have documented 

urinary symptoms like frequency, urgency, nocturia, 

weak urinary stream, or delayed urination.  

They had a PSA test done, and a diagnosis of BPH or PC 

was made through clinical and imaging evaluations. 

Participants were selected from this approach, which gave 

all eligible individuals an equal chance of selection. The 

method was chosen because it decreases selection bias 

and increases the representativeness of the sample. 

We included men who were suspected of having BPH or 

PC and had a prostate biopsy based on assessment through 

PSA, transrectal ultrasound, and digital rectal 

examination.  

Patients who had diseases that could affect the results, 

such as liver disease (hepatopathies) and coagulation 

disorders, active inflammatory or autoimmune diseases, 

cardiovascular or cerebrovascular disease, symptomatic 

prostatitis, urinary tract infections, systemic inflammatory 

diseases, or anti-inflammatory medication use in the last 

two weeks before sampling were excluded.  

A total of 40 age-matched healthy control subjects 

without a history or symptoms of prostate disease and 160 

patients were recruited. These controls were age-matched 

with the patient group.  

Before definitive biopsy confirmation, the cancer patients 

had been diagnosed radiologically and clinically. Venous 
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blood was drawn from all participants after at least eight 

hours of fasting.  

Blood was collected into anticoagulant tubes, and serum 

was separated for biochemical and inflammatory marker 

analyses. Pre-test precautions included requesting 

participants to avoid strenuous exercise, digital rectal 

exam, and ejaculation for 48 to 72 hours before blood 

draws and any prostate biopsy operations in an effort to 

minimize variability. 

2.2 Laboratory investigations 

   The levels of both total PSA (tPSA) and free PSA 

(fPSA) were determined through immunoassay 

techniques, in accordance with the manufacturer’s 

instructions. Serum CRP was assayed using a CRP-

LATEX Diako kit, and ESR was assessed by the 

Westergren method. Biochemical parameters such as 

urea, creatinine, and uric acid were analyzed on an 

automatic chemistry analyzer. Hematologic assessment 

was performed using a complete blood count (CBC), 

including RBC, Hb, HCT, WBC, neutrophils, 

lymphocytes, monocytes, and platelets. Systemic 

inflammatory markers like NLR, PLR, and LMR were 

calculated based on these counts.  Under controlled 

laboratory conditions and rigorous quality control 

procedures, laboratory analyses were performed in a 

centralized clinical laboratory. 

 2.2 Statistical analysis 

   Data were analyzed using SPSS or R software and are 

presented as mean ± SD. Group comparisons were 

performed using independent t-tests or ANOVA, 

depending on the data distribution and the number of 

groups. Correlations of total and free PSA with 

biochemical and inflammatory markers were evaluated 

using Pearson or Spearman coefficients. 

Multivariate models were used, where applicable, to 

adjust for potential confounders. Statistical significance 

was set at p < 0.05. 

3. Result 
3.1 Comparison of Biochemical and Haematological 

Indices 

   Table 1 presents a comparison of means between the 

study groups. The BPH group had significantly higher 

levels of RBC (p = 0.021) and Hb (p = 0.040) compared 

with the PC group. 

In the BPH group, the mean neutrophil count increased 

significantly (p = 0.046), while in the PC group, the mean 

lymphocyte count increased significantly (p = 0.043).  

Additionally, the NLR in the BPH group was significantly 

more elevated than in the PC group (p = 0.019). Finally, 

the levels of both fPSA (p = 0.004) and tPSA (p = 0.001) 

were significantly higher in the PC group.  

 

Table 1. Comparison of Biochemical and Hematological Indices 

 
Cancer (N=40) BPH (N=120) 

P-value 
Mean ± SD Mean ± SD 

Uric acid 5.00 ± 0.63 4.92 ± 0.59 0.648 

Uric acid (mg/dL) 39.00 ± 12.47 42.13 ± 11.93 0.263 

Urea (mg/dL) 5.58 ± 19.74 1.25 ± 0.28 0.792 

Cr (mg/dL) 8.50 ± 5.18 8.52 ± 3.17 0.322 

WBC (×10⁹/L) 4.40 ± 0.86 4.93 ±0.83 0.021 

RBC (×10¹²/L) 11.59 ± 2.24 12.88 ± 1.63 0.040 

HB (g/dL) 36.04 ± 6.41 39.36 ± 4.76 0.061 

HCT (L/L) 82.86 ± 10.74 81.11 ± 11.08 0.630 

MCV (fL) 26.69 ± 3.72 26.58 ± 3.95 0.877 

MCH (pg) 32.18 ± 1.05 32.72 ± 1.02 0.129 

MCHC (g/dL) 3.73 ± 1.06 4.96 ± 2.75 0.046 

Neut (×10⁹/L) 2.81 ± 0.85 2.30 ± 0.54 0.043 

Lymph (×10⁹/L) 0.59 ± 0.16 0.63 ± 0.27 0.844 

MON (×10⁹/L) 0.40 ± 0.45 0.29 ± 0.31 0.187 

EOS (×10⁹/L) 0.03 ± 0.07 0.01 ± 0.01 0.316 

BAS (×10⁹/L) 14.83 ± 2.24 14.15 ± 1.81 0.275 

RDW (%) 9.70 ± 1.09 9.69 ± 1.15 0.935 

MPV (fL) 240.86 ± 88.11 231.44 ± 73.15 0.877 

PLT (×10⁹/L) 48.75 ± 37.90 22.74 ± 18.39 0.126 
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ESR (mm/hr) 4.99 ± 1.78 4.39 ± 1.85 0.229 

LMR 1.36 ± 0.28 2.22 ± 1.49 0.019 

NLR 103.11 ± 53.49 80.71 ± 16.45 0.665 

PLR 0.05 ± 0.02 0.06 ± 0.02 0.210 

HPR 7.13 ± 8.16 1.66 ± 0.61 0.004 

fPSA (ng/mL) 98.89 ± 161.48 13.71 ± 6.21 0.001 

tPSA (ng/mL) 0.21 ± 0.13 0n.14 ± 0.07 0.186 

PSA ratio    

Note: Creatinine (Cr), White Blood Cell count (WBC), Red Blood Cell count (RBC), Hemoglobin (HB), Hematocrit (HCT), Mean 

Corpuscular Volume (MCV), Mean Corpuscular Hemoglobin (MCH), Mean Corpuscular Hemoglobin Concentration (MCHC), 

Neutrophil count (Neut), Lymphocyte count (Lymph), Monocyte count (MON), Eosinophil count (EOS), Basophil count (BAS), Red Cell 

Distribution Width (RDW), Mean Platelet Volume (MPV), Platelet count (PLT), Erythrocyte Sedimentation Rate (ESR), Lymphocyte-

to-Monocyte Ratio (LMR), Neutrophil-to-Lymphocyte Ratio (NLR), Platelet-to-Lymphocyte Ratio (PLR), Hemoglobin to Platelet Ratio 

(HPR), Free Prostate-Specific Antigen (fPSA), Total Prostate-Specific Antigen (tPSA), Free-to-Total PSA Ratio (PSA ratio). 

 

3.2 Frequency Distribution of CRP Levels in PC and 

BPH Groups 

   Table 2 shows the qualitative distribution of CRP levels 

between the two patient groups. The results indicate that 

70% of PC patients had a CRP level of 3, whereas only  

 

 

 

3.4% of BPH patients had the same level. In contrast, most 

of the BPH patients presented with CRP levels 1 (43.3%) 

and 2 (53.3%). 

This difference in the distribution of CRP levels between 

the two groups was statistically significant (p < 0.001).

Table 2. Frequency distribution of CRP Levels in PC and BPH Groups 

CRP 

Group 

Total (N=160) P Cancer (N=40) BPH (N=120) 

1 

8 52 60 

<0.001 

20.0% 43.3% 37.5% 

2 

4 64 68 

10.0% 53.3% 42.5% 

3 

28 4 32 

70.0% 3.4% 20.0% 

 

3.3 The ROC analysis of laboratory indices for 

differentiating PC from BPH 

According to Figure 1 (A through G), the AUC values 

for RBC, Hb, neutrophils (Neu), and NLR are all below 

0.50, indicating that these variables have limited ability to 

distinguish PC from BPH. However, the markers fPSA, 

tPSA, and lymphocytes (Lymph) demonstrate acceptable 

and relatively good discriminatory power, with AUCs of 

0.804, 0.760, and 0.679, respectively. 
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Figure 1. (A–G): ROC analysis of the diagnostic performance of laboratory indices for differentiating PC from BPH. (Prepared by 

Authors, 2026). 
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3.4 Correlation between free PSA (fPSA), Total PSA 

(tPSA), and Free PSA ratio with other biochemical 

and hematological parameters 

   The correlation analysis indicated that fPSA has a 

significant and moderately negative correlation with 

monocyte count (r = –0.532, p = 0.002), and has a highly 

positive correlation with PLR (r = 0.718, p < 0.001). ESR 

was also moderately correlated with fPSA (r = 0.457, p = 

0.037). tPSA showed significant correlations with several 

hematological and biochemical parameters. Specifically, 

tPSA correlated positively with uric acid (r = 0.294, p = 

0.033), RDW (r = 0.465, p = 0.001), and ESR (r = 0.462, 

p = 0.005). Conversely, it correlated negatively with Hb (r 

= –0.389, p = 0.004), HCT (r = –0.347, p = 0.011), and 

MCHC (r = –0.400, p = 0.003). The correlation between 

red cell distribution width (RDW) and ESR was 

moderately positive with total PSA (tPSA). However, this 

association should be stated explicitly (e.g., “tPSA was 

moderately positively correlated with RDW and ESR”), 

as currently phrased it is unclear. The fPSA/tPSA ratio 

was also found to be positively correlated with creatinine 

(r = 0.585, p = 0.001) and basophils but inversely 

correlated with RBC (r = –0.414, p = 0.021) and RDW, as 

shown in Table 3. 

 

Table 3. The correlation of fPSA, tPSA, and the fPSA/tPSA ratio with various Biochemical and Hematological Variables in the 

Studied Patients. 

Variable  
Free PSA (PSAF) Total PSA (PSAT) Free PSA ratio 

R p-value R p-value R p-value 

Uric acid  0.167 0.354 0.294 0.033 -0.069 0.714 

Uric acid (mg/dL) -0.152 0.400 0.202 0.147 0.297 0.105 

Urea (mg/dL) 0.208 0.245 -0.026 0.856 0.585 0.001 

Cr (mg/dL) -0.303 0.086 -0.083 0.555 -0.025 0.896 

WBC ( ×10⁹/L) -0.172 0.338 -0.238 0.085 -0.414 0.021 

RBC (×10¹²/L) -0.127 0.480 -0.389 0.004 -0.027 0.887 

HB (g/dL) -0.098 0.587 -0.347 0.011 -0.061 0.745 

HCT (L/L) 0.112 0.535 -0.051 0.719 0.333 0.067 

MCV (fL) 0.071 0.695 -0.139 0.322 0.325 0.074 

MCH) pg ( -0.182 0.312 -0.400 0.003 0.139 0.456 

MCHC (g/dL) -0.271 0.141 -0.059 0.689 -0.154 0.424 

Neut (×10⁹/L) -0.157 0.406 0.024 0.872 0.141 0.474 

Lymph (×10⁹/L) -0.530 0.002 0.028 0.847 0.075 0.699 

Mon (×10⁹/L) -0.102 0.585 -0.095 0.517 -0.077 0.690 

Eos (×10⁹/L) -0.008 0.967 -0.069 0.637 0.573 0.001 

Bas (×10⁹/L) 0.033 0.856 0.465 <0.001 -0.551 0.001 

RDW (%) -0.025 0.890 -0.186 0.181 -0.014 0.941 

MPV (fL) 0.237 0.185 -0.113 0.422 0.170 0.362 

PLT (×10⁹/L) 0.457 0.037 0.462 0.005 0.327 0.148 

ESR (mm/hr) 0.327 0.073 -0.047 0.747 0.003 0.986 

LMR  -0.078 0.678 -0.073 0.617 -0.133 0.493 

NLR  0.718 <0.001 -0.097 0.580 0.228 0.363 

PLR  -0.244 0.171 -0.110 0.435 -0.071 0.705 

HPR        

Note: Creatinine (Cr), White Blood Cell count (WBC), Red Blood Cell count (RBC), Hemoglobin (HB), Hematocrit (HCT), Mean 

Corpuscular Volume (MCV), Mean Corpuscular Hemoglobin (MCH), Mean Corpuscular Hemoglobin Concentration (MCHC), 

Neutrophil count (Neut), Lymphocyte count (Lymph), Monocyte count (MON), Eosinophil count (EOS), Basophil count (BAS), Red 

Cell Distribution Width (RDW), Mean Platelet Volume (MPV), Platelet count (PLT), Erythrocyte Sedimentation Rate (ESR), 

Lymphocyte-to-Monocyte Ratio (LMR), Neutrophil-to-Lymphocyte Ratio (NLR), Platelet-to-Lymphocyte Ratio (PLR), Hemoglobin 

to Platelet Ratio (HPR), Free Prostate-Specific Antigen (fPSA), Total Prostate-Specific Antigen (tPSA), Free-to-Total PSA Ratio 

(PSA ratio). 
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3.5 Comparison of mean PSA values across different 

CRP levels 

As shown in Table 4, both free PSA (fPSA) and total 

PSA (tPSA) levels varied significantly across different 

CRP groups (p = 0.004 and p = 0.025, respectively), 

indicating a significant association between systemic 

inflammation and elevated PSA. The highest mean 

values for both fPSA (8.09 ± 8.55 ng/mL) and tPSA 

(75.50 ± 101.31 ng/mL) were observed in the group with 

the highest CRP level (CRP  3+).  

In contrast, the free-to-total PSA ratio did not differ 

significantly among the CRP groups (p = 0.408). 

 

Table 4. Comparison of mean PSA values in different CRP levels 

 CRP Mean ± SD 
P-

value 

PSAF (ng/mL) 

1+ 1.81 ± 0.69 

0.004 2+ 1.55 ± 0.65 

3+ 8.09 ± 8.55 

PSAT (ng/mL) 

1+ 20.68 ± 23.58 

0.025 2+ 52.07 ± 157.89 

3+ 75.50 ± 101.31 

PSA ratio  

1+ 0.18 ± 0.09 

0.408 2+ 0.13 ± 0.07 

3+ 0.20 ± 0.14 

 

4. Discussion 
Prostate pathologies, including BPH and prostate 

cancer, constitute a major public health concern for the 

aging male population globally (17). Both conditions 

exhibit a syndromic presentation, featuring overlapping 

signs and symptoms related to urinary dysfunction, which 

complicates the process of achieving an early and accurate 

diagnosis (3). Quantification of prostate-specific antigen 

(PSA) is the cornerstone diagnostic biomarker (18); Its 

specificity, however, is reduced because both BPH and 

prostate cancer are associated with elevated PSA (19). 

Furthermore, systemic inflammation and altered 

hematological indices have been identified as potential 

contributory factors or manifestations of prostate 

pathology. This supports the hypothesis that a broader 

biomarker landscape will improve diagnosis (16). This 

study aimed to identify biochemical and hematological 

profiles that separate PC from BPH in men aged >50 

years, utilizing measures of PSA parameters, 

inflammatory markers, and blood cell indices. Our 

findings indicate significant distinctions between PC and 

BPH patients across several parameters. As expected, 

tPSA and fPSA were significantly higher in the PC cases, 

validating their established role as diagnostic markers. As 

expected from the literature, fPSA and tPSA showed 

relatively high discriminatory power in ROC analysis 

(AUC = 0.804 and 0.760, respectively), particularly fPSA 

for separating malignant from benign disease. Consistent 

with our findings, Bing-Zi Zou et al. reported tPSA and 

fPSA as accurate predictors of PC (AUCs = 0.820 and 

0.867, respectively) (20).  

However, the PSA ratio did not differ appreciably 

between groups in our population,  

 

reflecting the heterogeneous diagnostic utility 

documented in another research. This contradicts another 

study by Azizul Islam et al., which found that the free-to-

total PSA ratio was more diagnostic (91.67%) than tPSA 

(61.65%) in the 4–10 ng/mL PSA range (21). 

Hematologically, the PC subjects had lower RBC levels 

and hemoglobin (Hb) concentrations compared with BPH 

patients, very likely due to anemia of cancer and chronic 

disease states or bone marrow involvement. This is 

consistent with the finding of Coradduzza et al., who 

identified Hb as one of the key diagnostic parameters for 

PC, along with PSA, age, and others (22). Interestingly, 

neutrophil levels were higher in BPH, while lymphocyte 

levels were higher in PC cases, resulting in a significantly 

lower neutrophil-to-lymphocyte ratio (NLR) in the cancer 

group. This is in contrast to previous studies where high 

NLR was associated with cancer progression, suggesting 

that the diagnostic value of NLR may be influenced by 

patient population or disease stage. Mukhiya et al., for 

example, found no significant difference between the PC 

and BPH groups in NLR (p = 0.150) or PLR (p = 0.070) 

(12), while Shi et al. reported that PLR and SII are 

significantly correlated with BPH risk (13). Patients with 

PC had significantly increased systemic inflammation as 

reflected by high CRP levels; Seventy percent of PC 

patients had CRP 3+ levels, compared with only 3.4 % of 

patients with BPH. This is consistent with the growing 

evidence that tumor-related inflammation is a cause of 

carcinogenesis and may be used as an additional 

biomarker. However, findings in the literature are 

inconsistent. Ayyildiz et al. reported no significant 

difference in CRP between the PC and BPH groups (p = 
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0.779) (20), whereas YA Mensah-Bonsu et al. found that 

CRP was significantly increased in patients with PC (14). 

Conversely, increased CRP levels were reported in BPH 

patients compared to healthy controls, with heterogeneity 

reported in studies (15). In addition, recent publications 

have explored in more detail the diagnostic potential of 

inflammation and hematological markers (e.g., Guo and 

colleagues). They concluded that PSA, neutrophils 

(NEU), monocytes, CRP and NLR were significantly 

elevated in patients with PC and are valuable diagnostic 

indicators (16, 23). Mehta et al. also demonstrated that 

higher NLR (>3.44) and PLR (>165.96) were strong 

discriminators for PC (24). Yun et al. reported that PSA 

was positively correlated with neutrophil counts, NLR, 

PLR, and erythrocyte sedimentation rate (ESR), but not 

with CRP or lymphocyte counts (25). Our correlation 

study also showed that fPSA was negatively correlated 

with monocytes (r = –0.532, p = 0.002). However, the 

PLR was strongly correlated with fPSA (r = 0.718, p < 

0.001) and the uric acid was weakly correlated with tPSA 

(r = 0.294, p = 0.033) and moderately correlated with 

ESR. The role of inflammatory markers in disease 

progression was further confirmed in a retrospective 

study, which showed that NLR, PLR, and red cell 

distribution width (RDW) were significantly higher in 

patients with PC and correlated with aggressive disease 

markers (26). Elevated CRP in PC may be a contributor 

to tumor growth, as meta-analytic data show (27), while 

the occasional finding of lower NLR in some cancer 

patients indicates heterogeneity in the population (28). 

These findings reveal the complexity of the systemic 

immune mechanisms and of prostate diseases (29). 

Although this research provides robust conclusions, a few 

caveats should be borne in mind. The relatively small size 

of the sample, especially for the PC group, may 

compromise the generalizability of the results. Using a 

larger cohort would increase statistical power and reduce 

selection bias. Moreover, the cross-sectional design of the 

study does not allow causal inference, as longitudinal 

research on changes in biomarkers over time can better 

define their role in diagnosis and prognosis. Another 

limitation is the lack of histopathological stratification as 

the study did not classify patients with PC according to 

Gleason score or disease stage, which may have an impact 

on the hematological and inflammatory profile. Future 

studies should include tumor aggressiveness as a major 

variable in the analyses. 

Moreover, as a single-center study, the study may have 

geographical or demographic biases, which could be 

avoided by working together in more than one center. The 

PSA, CRP, and NLR panels in this study were limited and 

did not include other recently developed markers such as 

interleukin-6, prostate health index (PHI), and exosome-

derived markers which may provide additional diagnostic 

utility. 

In order to overcome these limitations, future studies must 

prioritize prospective, multicenter studies with long-term 

follow-up to ensure the diagnostic and prognostic 

usefulness of the biomarkers identified.  

The extension of the scope to include advanced 

biomarkers such as cDNA, microRNAs, and 

inflammatory cytokines may further increase the accuracy 

of the diagnosis. The use of machine learning algorithms 

to develop predictive models based on clinical, 

hematologic, and inflammatory markers may also 

improve PC detection and risk stratification. In addition, 

stratification of patients by stage and by Gleason score 

may reveal diagnostic or prognostic signs specific to a 

particular stage. 

The inclusion of healthy age-matched controls would help 

to distinguish between age- and disease-specific changes. 

Finally, experimental studies could evaluate whether 

these observed inflammatory changes, such as increased 

CRP, are a cause of PC progression or a secondary effect. 
 

5. Conclusion 
   This study revealed significant biochemical and 

hematological differences between patients with PC and 

BPH, and highlighted the diagnostic utility of PSA 

parameters in the presence of inflammatory markers. Both 

total and free PSA levels were significantly higher in PC, 

which reaffirms the role of PSA as a first-line diagnostic 

biomarker. In addition, inflammatory indices such as CRP 

showed a strong correlation with malignancy, suggesting 

that systemic inflammation plays a central role in the 

pathophysiology of PC and may improve diagnostic 

specificity when combined with PSA testing. 
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