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Article Info Abstract

Background: Prostate cancer remains one of the most 
prevalent malignancies affecting men worldwide, 
underscoring critical need for robust monitoring and 
diagnostic procedures. This study investigates dynamic 
biological landscape of the prostate cancer and its systemic 
effects by longitudinally evaluating the hematological, 
hepatic, and renal profiles of the 17 patients compared 
against 21 control samples.

Methods: A retrospective review was conducted on the 
17 patients with histologically verified prostate cancer and 
21 control samples. The laboratory evaluations included 
hematology, prostate-specific markers (PCA3, Gleason 
scores), inflammatory markers (CRP), liver and renal 
function tests. The data from multiple visits enabled trend 
and correlation analyses while statistical analysis determined 
marker-tumor relationships and variances between patient 
and control groups.

Results: The PCA3 expression levels in the patients varied 
between 0.1 and 0.6, while tumor samples exhibited high-
grade characteristics with the Gleason scores between 6 
and 10 (primarily centered on 8). The Compared to 21 
control samples, patients’ hemoglobin levels (13.5–14.2 
g/dL) remained within normal to the slightly anemic 
ranges, indicating a satisfactory systemic health status. 
Patient CRP levels varied between 12.0 and 40.0 mg/L, 
suggesting sporadic inflammatory activity not observed 
in the controls. Hepatic (bilirubin, AST, ALT, ALP) and 
renal (urea, creatinine) markers in the patients showed only 
minor variations and remained within normal parameters, 
comparable to  control cohort. PCA3 levels correlated 
with the tumor aggressiveness but showed no significant 
relationship with other systemic tests.

Conclusion: This longitudinal data implies that baseline 
systemic health condition of the prostate cancer patients—as 
defined by hematological, hepatic, and renal parameters—
remains stable and comparable to 21 control samples. 
However, intermittent fluctuations in the CRP and other 
inflammatory markers suggest a distinct systemic response 
tied to the tumor activity. Ultimately, combining these 
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standard clinical parameters with molecular and inflammatory 
markers may significantly improve the targeted management of 
prostate cancer.

Introduction
Prostate cancer is one of the most common and difficult forms 
of cancer men experience worldwide. It is predicted that by 
2040, the PC burden will have increased to approximately 
2.4 million cases and 712 000 deaths solely because of 
the aging and growing global population [1]. Its complex 
biology, variable clinical presentation, and diverse progression 
pattern warrant comprehensive diagnostic, prognostic, and 
monitoring strategies to ensure better patient outcomes. With 
the progression of time and advances in molecular diagnostics, 
traditional biochemical, and histopathological tests, we have 
been able to understand the disease process and develop more 
individualized approaches to manage it [2]. Yet, with the 
progression of prostate cancer, the heterogeneity of the disease 
process remains one of the significant challenges, emphasizing 
the need to employ a variety of biomarkers and laboratory 
tests [3]. This study aims to assess the longitudinal data on 
prostate cancer patients and their respective hematological, 
liver, kidney, and tumor markers like Gleason score. Prostate 
Cancer Antigen 3 (PCA3) is a non-coding RNA, which is 
overexpressed in prostate cancer cells [4]. It acts as a major 
biomarker for the diagnosis and monitoring of the disease, 
especially when the level of PSA is undetermined. PCA3 is 
a non-invasive diagnostic test conducted on urine samples 
collected after Digital Rectal Examination, and its specificity is 
higher than the level of PSA for differentiating malignant and 
benign prostate diseases [5]. On the other hand, the Gleason 
score is a histopathological grading scale used to measure 
the severity of prostate cancer [6]. This scale varies from 6 
to 10. Higher values indicate aggressive and undifferentiated 
forms of prostate cancer. The integration of the PCA3 gene 
and the Gleason score will help in the accurate diagnosis and 
prognosis of prostate cancer [7]. This will, in turn, help in the 
treatment process for patients suffering from prostate cancer. 
The relationship between the PCA3 gene and the Gleason score 
is established on the basis of the fact that the severity of the 
disease is assessed using the combined effect of the two. It has 
been observed that the values obtained for the PCA3 gene in 
the patients increase the values obtained for the Gleason score. 
This establishes the fact that the PCA3 gene has the potential 
to act as a non-invasive tool for the detection of prostate 
cancer, especially the high-grade type. The integration of the 
expression of the PCA3 gene and the Gleason score will help 
in the accurate diagnosis and prognosis process, which will, in 
turn, help in the treatment process for the patient.
The hematological parameters of hemoglobin, RBC count, 
hematocrit, WBC count, and platelets were also found to be 
within the normal range or slightly low, indicating the general 
health of the body [8]. This is a positive sign, implying that 
condition may be more responsive to the traditional therapy 

procedures without added danger of the hematological 
problems. The hyperactive immune responses and persistent 
tissue irritation are the significant contributors in evolution 
of the cancer. High levels of the C-reactive protein (CRP) 
interacted favorably with the PCA3 and Gleason scores, 
emphasizing relationship between the systemic cellular stress 
and prostate cancer progression [9, 10]. This also supports 
concept that immune-regulated microenvironments play a 
significant role in development of the prostate cancer [11].
HbA1c levels, which indicate the degree of glycaemic control, 
indicates that the glycaemia is one of the controlling factors in 
the diabetic patients. Although the significance of the metabolic 
syndrome is becoming increasingly recognized with regards 
to the risk of prostate cancer as well as the prognosis of the 
disease [12, 13] the glycaemic control was well-managed in 
the patients of the present study cohort, thus minimizing the 
confounding effect of hyperglycemia or insulin resistance. 
These biochemical profiles thus emphasize the diversity of 
prostate cancer. Although the Gleason score is high, the fact 
that the hematological, hepatic, as well as renal functions of 
the patients are normal suggests that the patients are still quite 
stable, thus giving the doctor a chance to treat the patients 
[14]. Relationship between the systemic immune activity and 
tumor indicators such as PCA3 and Gleason score highlights 
importance of these hematological biomarkers in disease 
prognosis [15-17].

Materials and methods
Ethical clearance
Ethical clearance was obtained from the Institute Ethics 
Committee (AIIMSBPL/IHECSR/Nov-2024/29 dated: 23rd 
Dec 2024) of AIIMS Bhopal, India.  and all subjects gave their 
informed consent before participation. From the Department of 
Urology, AIIMS Bhopal, patients were recruited based on the 
initial checkup and to participate in the study, after fulfilling the 
inclusion and exclusion criteria and after obtaining consent. All 
studies involving human subjects must indicate that they are 
in compliance with the ethical principles for medical research 
involving human subjects, in accordance with the Declaration 
of Helsinki.

Study design and population
This study was conducted as a retrospective case series 
with 17 male patients diagnosed with the prostate cancer 
and a comparison cohort of 21 control samples. Research 
population was the selected from AIIMS Bhopal’s medical 
records database (figure 1), which contained the information 
from January to June 2025. The inclusion criteria included 
male patients aged 50 and older who had a confirmed 
histopathological diagnosis of the prostate cancer and had 
also undergone routine laboratory evaluations as part of their 
ongoing clinical management, while 21 controls were matched 
based on similar demographic profiles and the baseline 
lab data. Patients with the co-existing cancers, significant 
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Figure 1: Location where the study is conducted.
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medical conditions that may influence lab values (such as 
active infections, autoimmune conditions, or hematological 
conditions), insufficient medical records were excluded to the 

ensure data accuracy and reliability and to keep the focus on 
prostate cancer-related changes.

The major aim was to examine the data from the patients’ 
laboratory records over time and determine if there were any 
associations between prostate-specific markers, the patients’ 
inflammatory reactions, liver function, kidney function, and 
blood parameters. Ethical considerations in the study of human 
subjects were strictly adhered to, with approval from the ethics 
committee prior to the collection of the data.

Data collection
The data was gathered by conducting a thorough evaluation 
of electronic health records of 17 the patients and 21 control 
samples utilizing hospital’s health information system. This 
study collected laboratory data longitudinally at the several 
time periods, such as routine checks, diagnostic testing 
intervals and follow-up visits. The patient cohort’s data was 
grouped chronologically based on time of diagnosis, therapy, 
illness development and it was compared to baseline values set 
by the 21 control samples.
This study involved a wide range of hematological, 
biochemical, and tumor-specific markers. In the hematological 
tests, the quantification of hemoglobin, red blood cell (RBC) 
counts, hematocrit, white blood cell (WBC) counts, and 
platelets was done. The study also involved the quantification 
of PCA3 and the Gleason score from the biopsy reports to 
establish the aggressiveness and advancement of the tumors. In 
the study, the quantification of CRP was done to establish the 
level of systemic inflammation. In the study, the following were 

done to establish the level of activity of the liver: total bilirubin, 
direct bilirubin, indirect bilirubin, aspartate aminotransferase, 
alanine aminotransferase, alkaline phosphatase, total protein, 
albumin, globulin, and the albumin/globulin ratio. Renal 
function was assessed by determining the amount of urea, 
creatinine, sodium, and potassium in the blood. Glycemic 
control was assessed by measuring the level of HbA1c. 

Laboratory analysis
The laboratory parameters used in this study were rigorously 
analyzed following standardized clinical laboratory 
protocols, which ensured the accuracy of the results and their 
reproducibility during different sessions of the tests. Such 
protocols are extremely significant in ensuring that laboratory 
results are interpreted in an accurate and standardized fashion. 
The automated hematology analyzer was used to determine 
the RBC counts, hematocrit, WBC counts, and platelet counts.  
We obtained the levels of PCA3 using reports from molecular 
diagnostic tests with the PCA3 Detection Kit( Prostate cancer 
antigen 3, Code: EH4353 and Batch No: FN250827) that used 
molecular methods like nucleic acid amplification tests. The 
Gleason score, which was obtained from the histopathological 
examination of the biopsy sample and the score, which ranged 
from 6 to 10, was correlated with the other test results to 
know the severity of the disease. We used high-sensitivity 
immunoassays like enzyme-linked immunosorbent assay 
(ELISA) to know the level of CRP in the blood. This test used 
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antibodies to detect the presence of small amounts of CRP 
in the blood. The tests for liver functions that we conducted 
included total bilirubin, direct bilirubin, and indirect bilirubin, 
which we conducted using a spectrophotometer. These tests 
involve chemical reactions that change the color of the dye 
when they come into contact with bilirubin. The change in 
color is then measured using a spectrophotometer to obtain 
an accurate value for bilirubin. We conducted enzymatic and 
colorimetric tests to determine the level of liver enzymes, 
which included AST, ALT, and ALP. These tests, which 
measure the level of liver enzymes, use a reaction known as 
a substrate conversion reaction, which produces a signal that 
can be measured and is directly proportional to the enzyme.  
Enzymatic tests were used to measure urea and serum 
creatinine.  In our current study, we used high-performance 
liquid chromatography (HPLC) to measure the level of HbA1c. 

Statistical analysis
Data were presented as mean ± SD. The statistical comparisons 
were made to the determine differences and coefficient of the 
variation (CV) in laboratory parameters between 17 prostate 
cancer patients and 21 control samples. Biochemical indicators 
were examined throughout time with the statistical significance 
set at p < 0.05.

Results
Patient demographics and prostate markers
The patient population’s PCA3 levels ranged from 0.1 to 0.6, 
where a lower score closer to 0.1 indicates less active, slower-
growing cancer cells and a higher score closer to 0.6 signals 
more active disease. This indicates that the prostate cancer 
among the patients was at different stages of activity. The range 
of Gleason scores among the patients was between 6 and 10. 
This indicates that prostate cancer among the patients was at 
different stages of differentiation. Most of the patients had 
a Gleason score of 8 or more. The variation in PCA3 levels 
among the patients is related to the variation in Gleason scores. 

This indicates that prostate cancer with high levels of PCA3 
is more related to poor prognosis. All these markers indicate 
the heterogeneity of prostate cancer among the patients. This 
indicates the need to evaluate prostate cancer among patients 
individually. All these findings indicate how complex the 
biology of prostate cancer is among the patients.

Hematological profile
Statistical comparisons of 17 prostate cancer patients and 
21 control samples indicated unique characteristics across 
parameters tested. Average PCA3 level in patient group was 
0.36 ±0.15 (range: 0.10-0.60), indicating high variability with a 
Coefficient of Variation (CV) of 42.22%. The average Gleason 
score was 8.1 ±1.4 (median: 8; range: 6-10), suggesting 
mostly high-grade tumors with the limited variability (CV: 
17.28%). Patients’ average the CRP level was 24.3 ±10.7 mg/L 
(range: 12-45 mg/L). High CV of the 44.05% indicates a very 
variable and the sporadic systemic inflammatory response in 
patient group, which was substantially higher than  steady 
baseline of the 21 control samples (p<0.05). In contrast, 
patient hematological values remained within or near normal 
reference limits, with no statistically significant evidence of 
severe anemia or leukocytosis compared to the 21 controls (p > 
0.05). Patients had a mean hemoglobin level of 13.9 ±0.5 g/dL 
(range: 13.5-14.2 g/dL) with minimal variability (CV: 3.60%). 
The remaining patient hematological averages demonstrated 
low to moderate variability: Red blood cell count averaged 
approximately 4.72 million/µL, the hematocrit remained 
constant between 42% and 45% (mean: ~43%) the white blood 
cell count averaged 6,900/mm³ (range: 6,000-8,000/mm³), 
and average platelet count was 244,000/mm³ (range: 220,000-
280,000). Overall, difference in the CV values between very 
stable hematological markers and highly variable inflammatory 
responses highlights unique biological alterations associated 
with the tumour activity in patient group.

Table 1: Summary of parameter distributions and statistical measures.

Parameter Patient Mean ± SD (n=17) CV (%) pvalue (vs. Controls, n=21)

PCA3 0.36 ±0.15 42.22 N/A

Gleason Score 8.1 ±1.4 17.28 N/A

CRP (mg/L) 24.3 ±10.7 44.05 < 0.05

Hemoglobin (g/dL) 13.9 ±0.5 3.60 > 0.05

RBC (Million/µL) 4.72 ±0.31 6.58 > 0.05

Hematocrit (%) 43.0 ±1.9 4.42 > 0.05

WBC (/mm³) 6900 ±1032 15.00 > 0.05

Platelets (/mm³) 243,529 ±23,727 9.75 > 0.05
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Inflammatory marker and Gleason score
CRP values in the patient group varied from 12.0 to 45.0 mg/L, 
indicating sporadic systemic inflammatory activity. Molecular 
analysis revealed the PCA3 values ranging from the 0.1 to 0.6 
(mostly clustered between 0.3 and 0.4) and indicating moderate 
expression levels among patients. The histopathological 
examination indicated high-grade illness with Gleason scores 
ranging from 6 to 10, with majority of the patients scoring 8 
or 9.  Patients with the higher Gleason scores (8 to 10) had 
persistently raised the CRP levels, showing a direct relationship 
between the advanced tumor aggressiveness and the systemic 
inflammation. A correlation the study revealed a significant 
positive connection between  PCA3 expression and tumor 

severity as measured by the Gleason score (r = 0.62, p < 
0.001). Similarly, systemic immunological activity evaluated 
by the CRP levels showed a substantial positive connection 
with the Gleason score (r = 0.55, p = 0.003). In the contrast, 
baseline hematological indicators, such as hemoglobin levels 
and the WBC counts, did not demonstrate a significant link 
with the Gleason scores or other tumor characteristics (p > 
0.05), the indicating that they have no diagnostic utility for the 
tumor classification. Taken together our data show that, while 
hematological markers stay steady, PCA3 and CRP are the 
important, dependable predictors of the prostate cancer severity 
and tumor aggressiveness.

Liver function tests
Liver function testing on the 17 prostate cancer patients 
demonstrated that the liver enzymes and functional indicators 
remained within the healthy clinical standard ranges, indicating 
stability comparable to 21 control samples (p > 0.05) (table 3). 
Total bilirubin (14.8 ±4.8 mg/dL), direct bilirubin (7.7 ±2.8 mg/
dL) and indirect bilirubin (7.1 ±2.9 mg/dL) showed minor but 
is not statistically significant changes. The liver enzymes AST 
(42.9 ± 7.7 U/L) and the ALP (130.7 ± 9.4 U/L) were normal. 
Although ALT levels (117.2 ±8.4 U/L) were within permissible 

limits and there was a slight, statistically discernible difference 
compared to the controls (p = 0.05). All participants had rather 
constant levels of the total protein (8.4 ±0.3 g/dL), albumin 
(4.2 ±0.1 g/dL), globulin (4.2 ± 0.2 g/dL) and the estimated 
albumin/globulin (A/G) ratio (1.04 ±0.04). Overall, the modest 
coefficients of the change across these metabolic indicators 
suggest that baseline hepatic function was conserved in patient 
group despite aggressive tumor growth.

Parameter Mean ± SD (Range) Statistical findings Clinical relevance

PCA3 0.36 ±0.15 (0.10–0.60) Correlation with Gleason score: r = 0.62, p <
0.001

Significant positive association; PCA3 tracks closely 
with tumor aggressiveness.

CRP (mg/L) 24.3 ±10.7 (12–45) Correlation with Gleason score: r = 0.55, p =
0.003 Significant positive association; linked to tumor severity.

Gleason Score 8.1 ±1.4 (6–10) Strongly correlated with both PCA3 and CRP 
(p < 0.01)

Higher tumor grades are significantly associated with 
elevated molecular and inflammatory markers.

Parameter Patient Mean ± SD (n=17) CV (%) pvalue (vs. Controls, n=21)

Bilirubin Total (mg/dL) 14.8 ±4.8 32.43 > 0.05

Bilirubin Direct (mg/dL) 7.7 ±2.8 36.36 > 0.05

Bilirubin Indirect (mg/dL) 7.1 ±2.9 40.85 > 0.05

AST (U/L) 42.9 ±7.7 17.95 > 0.05

ALT (U/L) 117.2 ±8.4 7.17 ≤0.05

ALP (U/L) 130.7 ±9.4 7.19 > 0.05

Total Protein (g/dL) 8.4 ±0.3 3.57 > 0.05

Albumin (g/dL) 4.2 ±0.1 2.38 > 0.05

Globulin (g/dL) 4.2 ±0.2 4.76 > 0.05

A/G Ratio 1.04 ±0.04 3.85 > 0.05
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Table 4: Summary of renal function tests and statistical comparisons.

Table 5: Clinical and molecular parameters (Sample n=17, Control n=21).

Renal function tests
The renal function testing showed fairly stable, well-preserved 
kidney function in all the 17 prostate cancer patients. All 
standard parameters remained within the normal clinical 
reference limits. The average serum urea level was 21.6 ±1.7 
mg/dL, ranging from 19 to 23 mg/dL. The average creatinine 
level was 1.27 ±0.15 mg/dL, with a range of 1.0 to 1.4 mg/dL. 
Both had low coefficients of variation, at 7.87% and 11.81%, 
respectively. Statistical comparisons between the patient group 
and the 21 control samples found no significant differences (p 

> 0.05). Serum electrolytes also showed similar stability and 
balance, with an average of 137.0 ±1.0 mmol/L for sodium 
and 4.75 ±0.20 mmol/L for potassium. These findings indicate 
that baseline kidney function and electrolyte balance remained 
the same in the patient group without any compromise. This 
remained true even with high-grade tumors (mean Gleason 
score: 8.0 ±1.3) and a strong systemic immune response (mean 
CRP: 22.4 ±8.2 mg/L).

Glycemic control
The differences between healthy men and men with prostate 
cancer were analyzed and connection analyses were conducted 
to assess the degree of connection between the markers. By 
contrasting a sample group (n = 17) with a control group (n 
= 21), our study offers an investigation of prostate cancer 
features in relation to inflammatory and metabolic indicators. 
With a mean HbA1c of 6.05% ±0.49% (CV = 8.10%) that was 
completely within the 5.5% to 6.4% range, the sample showed 
well-controlled blood sugar levels. With a mean value of 0.36 
±0.15 (CV = 41.67%) and a statistically significant, strong 
positive correlation with C-reactive protein (CRP) levels (p = 
0.025), the prostate cancer marker PCA3 is further supported 

by elevated systemic inflammation, with a mean CRP level of 
22.1 mg/L ±7.8 (CV = 35.29%) that varied significantly against 
the reference baseline (p = 0.02). Tumor aggressiveness was 
found to be high in the study population as shown by the mean 
of the Gleason score of 8.0 ±1.2, with a CV of 15.00%. While 
the mean of the Gleason score was significantly correlated with 
the serum level of CRP (p = 0.20), no connection was noted 
between HbA1c and the studied parameters that indicated 
systemic immune responses (p = 0.30). Meanwhile, the mean 
values and variations between the levels of the PCA3 and CRP 
significantly highlighted their potential and large involvement 
in the progression of prostate cancer.

Parameter Patient Mean ± SD (n=17) CV (%) pvalue (vs. Controls, n=21)

Urea (mg/dL) 21.6 ±1.7 7.87 > 0.05

Creatinine (mg/dL) 1.27 ±0.15 11.81 > 0.05

Sodium (Na, mmol/L) 137.0 ±1.0 0.73 > 0.05

Potassium (K, mmol/L) 4.75 ±0.20 4.21 > 0.05

Parameter Mean ± SD Coefficient of Variation
(CV %) Correlation with CRP (pvalue) Comparison vs. Reference (pvalue)

PCA3 0.36 ±0.15 41.67% p = 0.025 —

Gleason Score 8.0 ±1.2 15.00% p = 0.20 —

CRP (mg/L) 22.1 ±7.8 35.29% — p = 0.02

HbA1c (%) 6.05 ±0.49 8.10% p = 0.30
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The data represents a population with high-grade tumor 
pathology and systemic inflammation compared to the baseline 
organ functioning. The mean Gleason Score (8.1 ± 1.4) shows 
high-grade disease and it is significantly (p < 0.05) associated 
with elevated C-Reactive Protein (CRP: 24.3 ± 10.7 mg/L), 
showing a strong, intermittent, systemic inflammatory response. 
PCA3 also shows large patient heterogeneity with CV: 42.22% 
but does correlate with inflammation and tumor grade severity. 
Despite elevated disease markers, these patients maintained 
stable homeostatic balance. Renal function tests show 
preserved glomerular clearance and sodium, the most tightly 

controlled homeostatic parameter, displays the narrowest range 
(CV: 0.73%). Hematological parameters also remain within 
normal limits with hemoglobin, red and white blood cells and 
platelets showing no important differences from baseline. 
Liver function tests evidenced maintained hepatic structural 
integrity and generally well-preserved synthetic function with 
a mild, statistically important elevation in ALT (p <0.05). No 
connection was observed between systemic inflammation in 
this cohort and overall glycemic control or metabolic health 
(mean HbA1c: 6.05 ±0.49%).

Table 6: Comprehensive clinical evaluation of patient demographics, molecular markers, hematological profiles, liver function, 
renal function, and glycemic control in the study cohort.

Parameter 
category Specific parameter Patient mean ±

SD

Coefficient of 
Variation (CV 

%)

Statistical 
significance 

(pvalue)
Key findings

Patient 
demographics and 
molecular markers

PCA3 0.36 ±0.15 42.22% N/A High heterogeneity; strongly correlates with Gleason Score (r=0.62, p<0.001) 
and CRP (p=0.025).

Gleason Score 8.1 ±1.4 17.28% N/A Predominantly highgrade tumors (range 6–10); correlates significantly with 
elevated CRP (r=0.55, p=0.003).

Hematological 
profile

CRP (mg/L) 24.3 ±10.7 44.05% p < 0.05 High, sporadic systemic inflammatory response; significantly elevated vs. 
stable control baseline.

Hemoglobin (g/dL) 13.9 ±0.5 3.60% p > 0.05 Stable; within normal limits; no signs of severe anemia.

RBC (Million/µL) 4.72 ±0.31 6.58% p > 0.05 Stable; no significant variance vs. controls.

Hematocrit (%) 43.0 ±1.9 4.42% p > 0.05 Highly constant values across the patient cohort.

WBC (/mm³) 6900 ±1032 15.00% p > 0.05 Normal range; rules out active leukocytosis.

Platelets (/mm³) 243,529 ±23,727 9.75% p > 0.05 Normal and stable baseline values.

Liver function 
tests (LFT)

Bilirubin Total (mg/dL) 14.8 ±4.8 32.43% p > 0.05 Normal hepatic clearance with mild, minor fluctuations.

Bilirubin Direct (mg/
dL) 7.7 ±2.8 36.36% p > 0.05 Normal range; values show minor, insignificant variability.

Bilirubin Indirect (mg/
dL) 7.1 ±2.9 40.85% p > 0.05 Values display moderate variation but remain nonsignificant.

AST (U/L) 42.9 ±7.7 17.95% p > 0.05 Intact hepatic structural integrity.

ALT (U/L) 117.2 ±8.4 7.17% p <0.05 Acceptable bounds but shows a minor, statistically detectable variance.

ALP (U/L) 130.7 ±9.4 7.19% p > 0.05 Stable; shows no signs of biliary obstruction or bone metastasis activity.

Total Protein (g/dL) 8.4 ±0.3 3.57% p > 0.05 Wellpreserved synthetic function.

Albumin (g/dL) 4.2 ±0.1 2.38% p > 0.05 Highly stable plasma protein levels.

Globulin (g/dL) 4.2 ±0.2 4.76% p > 0.05 Normal range; low overall cohort variability.

A/G Ratio 1.04 ±0.04 3.85% p > 0.05 Balanced serum protein distribution.

Renal function 
tests (RFT)

Urea (mg/dL) 21.6 ±1.7 7.87% p > 0.05 Completely preserved glomerular function; low variability.

Creatinine (mg/dL) 1.27 ±0.15 11.81% p > 0.05 Stable clear renal clearance across the patient population.

Sodium (Na, mmol/L) 137.0 ±1.0 0.73% p > 0.05 Tight homeostatic control; lowest overall variation in study.

Potassium (K, mmol/L) 4.75 ±0.20 4.21% p > 0.05 Normal electrolyte homeostasis maintained.

Glycemic Control HbA1c (%) 6.05 ±0.49 8.10% p > 0.05 Wellcontrolled metabolic blood sugar level; no connection to CRP (p=0.30).
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Discussion
This case series aims to highlight the longitudinal patterns of 
the patients’ laboratory profiles, especially the consistency of 
their hematological, hepatic, and renal parameters. The data 
gathered from the patient cohort reveal the complex interplay 
of biological processes, especially the variables’ considerable 
variation. The study’s major goal was to measure the patients’ 
PCA3, a prostate cancer-specific RNA, which has been proven 
to be effective in the detection and monitoring of prostate 
cancer. The PCA3 expression level ranged from 0.1 to 0.6, 
averaging about 0.36 and this shows that the majority of the 
patients had moderate expression. Expression level of PCA3 
was slightly positively skewed, suggesting that the majority of 
patients had moderate expression of the gene, whereas others 
had higher expression [18]. 
Alshalalfa and his colleagues (2017) have noted the existence 
of a bimodal distribution in PCA3 levels in biopsy tissues. 
Low levels of PCA3 have been significantly correlated with 
high-grade disease, adverse pathology, metastatic progression, 
and poor outcomes (p < 0.001). However, the sensitivity of 
PCA3 for high-grade disease (GS≥8) was found to be low at 
55%, with 42% of these having low PCA3 [19]. The difference 
in the expression level of PCA3 is quite consistent with what 
we know about prostate cancer. Prostate cancer, like all cancer 
types, is very individualized, meaning the cancer can be quite 
different from person to person with regards to the severity 
of the cancer and the way the tumor behaves [20-22]. The 
Gleason score, a measure of the tumor’s differentiation and 
severity, ranged from 6 to 10 and most patients had a score 
of about 8, indicating that they had high-grade tumors and 
our results was similar with the results by Townsend and his 
colleagues (2013) by meanes of grading system [23]. Wei and 
his research group (2015) revealed that the high-grade tumors 
have been correlated to poor patient prognosis [24] and the 
high Gleason score and PCA3 levels indicate that the majority 
of the patients in this group had aggressive prostate cancer. 
This indicates the importance of the integration of biomarkers 
like PCA3 and traditional grading systems to obtain a more 
comprehensive patient risk assessment [25-27]. The parameters 
like hemoglobin, RBC, hematocrit, WBC, and platelet counts 
for the patients remained within the normal limits and showed 
no statistically significant variance (p > 0.05) when compared 
against the baseline of the control sample (n = 21). The 
hemoglobin level was between 13.5 and 14.2 g/dL, and the 
RBC count was about 4.7 million/mL. This indicates that the 
erythropoietic process was still active, and there was no major 
problem of anemia. The WBC and platelet counts, i.e., 6000-
8000/cumm and 220,000-280,000/mm3, respectively, indicated 
that there was no major infection, inflammation, or blood 
disorder. This indicates that, despite the fact that the patients 
had high-grade tumors, their health status was still maintained, 
and this is a positive indication for the treatment and prognosis 
of the patients.The major observation was the fluctuation in the 
level of CRP, indicating systemic inflammation. Kim and his 

colleagues (2013) have observed that prostate cancer patient 
had higher CRP than benign patient [28]. The CRP values 
ranged from 12 to 45 mg/L, with an average value of about 24.3 
mg/L and a high coefficient of variation, about 44%. Notably, 
these levels represent a significant elevation (p < 0.05) relative 
to the stable baseline provided by the control sample (n = 21). 
The Statistical analysis showed a positive correlation between 
CRP levels and the Gleason score, indicating that elevated 
CRP corresponds to a higher tumor grade. This suggests that 
physiological stress response could be an active participant 
in the tumor progression, aligning with previous studies that 
suggest these immune-mediated pathways assist prostate cancer 
in the advancing, metastasizing and undergoing oncogenic 
transformation [29-31]. Furthermore, higher CRP values 
correlated with the increased PCA3 expression, reinforcing idea 
that this systemic reactivity drives tumor advancement and may 
accelerate its course. These findings suggest that CRP could 
serve a dual purpose: as a predictive biomarker for disease 
progression, and as a therapeutic target where modulating this 
systemic response could effectively slow tumor growth [32]. 
All the liver function parameters of the cohort, such as bilirubin 
(total, direct, and indirect) as well as AST, ALT, and ALP, were 
generally within acceptable physiological bounds. Compared to 
the control sample (n = 21), a minor but statistically detectable 
variance was noted in ALT (p <0.05); however, the overall 
profile did not indicate any liver dysfunction or metastasis as 
observed in prostate cancer patients. The constant values of the 
liver enzymes indicate that the systemic effect of the prostate 
cancer did not affect the liver functions, which is crucial when 
administering chemotherapy or hormone therapy as part of the 
treatment regimens [33, 34]. The kidney function tests such 
as urea and creatinine also had constant values, averaging 
21.6 mg/dL and 1.27 mg/dL, respectively, mirroring the stable 
renal clearance seen in the control sample (n = 21) with no 
significant difference (p > 0.05). The balance of the body’s 
electrolytes, such as sodium and potassium, also had constant 
values within the normal range, showing good kidney function 
[35], with sodium demonstrating the tightest homeostatic 
control across the study population. Since there is no sign 
of kidney dysfunction, it shows that the progress of prostate 
cancer did not affect the kidneys as seen in patients with 
paraneoplastic syndromes, which is due to the effects of cancer 
on the body or the metastasis of cancer cells. The glycemic 
control levels, as reflected by HbA1c levels, were between 5.5 
and 6.4 percent, showing well-controlled blood sugar levels 
among diabetic patients, which did not deviate significantly 
from the control sample (n = 21) values (p > 0.05). This 
indicates that the metabolic dysfunction, such as uncontrolled 
diabetes, did not influence progression of the disease. Currently, 
relationship between metabolic syndrome, prostate cancer, and 
systemic immune activation is being actively investigated with 
evidence suggesting that metabolic disruptions can significantly 
modulate malignancy [36-38]. Such conditions need to be 
monitored to understand how cancer is related to metabolic 
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problems and how it can be treated holistically.

Conclusion
The case series demonstrates the overall physiological 
stability of hematological, hepatic, and renal functions in 
prostate cancer patients over time, which remained remarkably 
consistent when compared against the healthy baseline of the 
control sample (n = 21), despite notable changes in molecular 
and inflammatory markers. Interestingly, PCA3 levels were 
found to vary between 0.1 and 0.6. Higher levels of PCA3 
were found to be related to higher Gleason scores; hence, 
indicating a more aggressive disease state. Hematological 
parameters were found to be within normal physiological 
limits and did not deviate significantly from the control sample 
(n = 21), which shows the systemic health of the patients was 
well maintained. However, the results for the CRP protein 
showed considerable variation and a statistically significant 
elevation compared to the control sample (n = 21), while 
indicating a positive correlation with both Gleason scores and 
PCA3 protein levels. Furthermore, liver and kidney function 
tests were found to be normal and stable relative to the control 
group baseline, showing that no significant systemic organ 
dysfunction existed. This preserved organ function would 
help in the easier management and therapeutic tolerability of 
the patients. By using the advanced cluster analysis method, 
different types of prostate cancer patients were identified. This 
underscores the potential benefits that can be derived from an 
integrated approach to patient management, though regular 
longitudinal observation is necessary to obtain the maximum 
clinical benefits.
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