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Abstract

ACKGROUND: Prostate-specific antigen (PSA) is frequently used for prostate cancer screening and diagnosis,

however its low specificity and incapacity to differentiate aggressive from indolent disease reduces its clinical utility.

It is necessary to identify biomarkers that can complement PSA to increase the prognostic accuracy of prostate cancer.
Emerging evidence suggests that androgen-related factors and immune mediators are involved in prostate cancer progression.
Therefore, to identify more accurate markers of prostate cancer progression, several androgen-related and immunological
parameters were evaluated alongside serum PSA to determine their potential as complementary prognostic biomarkers.
METHODS: A cross-sectional study was performed involving 60 prostate cancer subjects age ranged 50-74 years and 60
healthy men within the same age range as control. Blood samples from subjects and controls were collected, then testosterone,
dihydrotestosterone (DHT), androgen receptor (AR), prostatic acid phosphatase (PAP), interleukin (IL)-8, cytotoxic
T-lymphocyte—associated protein 4 (CTLA-4), transforming growth factor- (TGF-f), IL-35 and PSA were assessed using
the enzyme-linked immunosorbent assay (ELISA) in serum.
RESULTS: All parameters showed significant differences between prostate cancer subjects and control, with higher PSA
level in prostate cancer subjects (10.2+2.8 ng/mL). AR, PAP, IL-8, IL-35, and CTLA-4 were independently associated with
PSA level in predicting prostate cancer progression (p<0.05). However, after multivariable analysis, only PAP, IL-8, and
CTLA-4 had shown overall association with PSA serum, which all three show positive correlation.
CONCLUSION: After integrated model analysis, only PAP, IL-8, and CTLA-4 remained significantly associated with PSA
levels, indicating that combination of PSA, PAP, IL-8, and CTLA-4 levels might account for a substantial proportion of
progression and biochemical activity in prostate cancer patients, and may serve as potential combined biomarker.
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and ~375,000 deaths due to prostate cancer was reported in

Introduction 2020.(3) The incidence rate of prostate cancer in Asia keep

showing an upward trend in 2025.(4) Despite successful

Prostate cancer is the most frequently identified malignancy
among males and a major cause of cancer-related death in
industrialized countries.(1,2) Over 1.4 million new cases
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treatment at early stage in most patients, prostate cancer
often reoccurs within 10 years after the treatment in 20-40%
of cases.(5)
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Prostate-specific antigen (PSA) is a marker often used
to screening for prostate cancer and early diagnosis.(6)
However, serum PSA is known for its limited specificity and
inability to distinguish aggressive from indolent disease,
for instance PSA levels are also higher in histological
inflammation and benign prostatic hyperplasia (BPH).(7)
This issue reduces the clinical utility of serum PSA as a sole
biomarker. To enhance cancer diagnosis, recognize prostate
cancer staging, and predicting outcomes after the therapy
(8), it is necessary to have other complementary biomarkers
alongside PSA.

Emerging evidence suggests that androgen-related
factors and immune mediators are involved in prostate
cancer progression.(9) Testosterone is the main circulating
androgen generated by the testes and act as the precursor
for dihydrotestosterone (DHT), which most powerful
androgen in prostatic tissue.(10,11) Modifications in serum
testosterone and intraprostatic androgen signaling have long
been embroiled in prostate cancer progress and spread. (10)
DHT promotes cellular proliferation and inhibits apoptosis
in prostate epithelial cells, and it has a greater affinity
for androgen receptor (AR). AR is essential to normal
prostate development and is a key driver of prostate cancer
initiation and progression. Prostate cancer risk and tumor
aggressiveness have been linked to elevated testosterone,
DHT and AR, suggesting their potential use as predictive
biomarkers.(11,12) Prostatic acid phosphatase (PAP), a
prostate-derived secretory enzyme, was the first serum
biomarker used clinically for prostate cancer. Although it
has largely been replaced by prostate-specific antigen (PSA)
for diagnosis, elevated PAP levels are strongly connected to
a poor prognosis, bone metastases, and advanced disease,
suggesting that PAP may provide complementary prognostic
information when used alongside PSA.(13)

Some  immunological  parameters, such as
transforming growth factor-f (TGF-p), interleukins (ILs),
and cytotoxic t-lymphocyte—associated protein 4 (CTLA-
4) also provide the useful information related to prostate
cancer. Recent study has shown that prostate cancer cells
produce more IL-8, which significantly inhibits apoptosis
while promoting migration, invasion and proliferation.(14)
Prior studies revealed that IL-8 concentration were greater
in subject with prostate cancer than in health control,
indicating that IL-8 could be a indicator for the genesis of
prostate cancer as well as an indicator of tumor growth.
(15) Several clinical studies have demonstrated elevated
serum IL-35 concentration in prostate cancer subjects in
comparison to controls and those with benign prostatic
hyperplasia.(12,16) Plasma IL-35 expression may correlate
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with size of tumor, and the presence of nearby lymph node
metastases in various cancer types, indicating a link to tumor
development.(17) CTLA-4 is one of immune checkpoint
inhibitors are found on tumor-infiltrating T cells, which are
frequently malfunctioning and may be identified by low
co-inhibitory surface receptor expression and activity.(18)
Its clinical relevance is supported by the development of
CTLA-4-targeted immunotherapies for advanced prostate
cancer.(19) Meanwhile, TGF-B are known for its two
roles in the development of prostate cancer, which is to
suppresses tumors in the early stages of prostate cancer and
to promotes tumors, invasion, and metastatic in the later,
prostate cancer stages.(20) Several phases of the metastatic
process of prostate cancer, including angiogenesis, basic
tumor remodeling EMT, and tumor growth, have been
associated with TGF-B.(21)

Although numerous biomarkers have been individually
investigated for the prognostic and diagnostic of prostate
cancer, evidence related to their combined clinical
significance alongside PSA remains limited. Therefore,
to identify more accurate markers of prostate cancer
progression, several androgen-related and immunological
parameters were evaluated alongside serum PSA to
determine their potential as complementary prognostic
biomarkers, especially in Iraqi prostate cancer patients.

Methods

Study Design

A clinical cross-sectional study was conducted between
April 2024 and March 2025 at the Anbar Cancer Center/
Al-Ramadi Teaching Hospital. Initially, 82 men aged 50-74
years who had recently been diagnosed with benign prostatic
enlargement based and had not previously undergone PSA
testing were recruited. The prostate enlargement diagnosis
was made based on clinical evaluation and imaging findings
using transrectal ultrasonography (TRUS) and/or magnetic
resonance imaging (MRI). Out of 82 recruited subjects, 66
of them had PSA levels >4 ng/mL, subsequently underwent
prostate biopsy. After the biopsy, only 60 subjects were
confirmed positive for prostate cancer (Figure 1). For
the purpose of comparison, 60 men without prostate
cancer in the same age range were recruited as the control
group. Subjects having an acute sickness or had history
of chemotherapy, radiation therapy, hormonal treatment
(including androgen deprivation therapy), diabetes mellitus,
kidney problems, smoking, other another malignancy, and
benign prostatic hyperplasia, were excluded.
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Figure 1. Flowchart of prostate cancer subjects recruitment.

Complete Blood Count (CBC) Measurement

Prior to the prostate biopsy, peripheral venous blood
was drawn from subjects and control and put in
ethylenediaminetetraacetic acid (EDTA) tubes to determine
the hematological change, including the differential white
cell count (basophils, neutrophils, eosinophils, lymphocytes
and monocytes), lymphocyte to monocyte ratio (LMR),
neutrophil lymphocyte ratio (NLR), and platelet to
lymphocyte ratio (PLR). These hematologic parameters
were measured by using automated analyzers (Sysmex XN-
1000, Kobe, Japan) that operates based on fluorescence flow
cytometry, semiconductor laser technology, hydrodynamic
focusing, and electrical impedance for the identification
and counting of blood cells. Five mL of blood samples
were injected into a gel tube (without anticoagulant), let it
coagulate at room temperature for 20 min. After clotting,
samples of blood were centrifuged at 402 x g for 10 minutes
to obtain the serum. Immediately after collection, part of the
serum was used for the evaluation of the study variables,
while the remaining serum was stored at -80 °C until further
analysis.

Enzyme-linked Immunosorbent Assay (ELISA) for
Biomarkers Measurement

For the biomarker analysis, the obtained serum from subject’
and control’s blood samples were measured in serum using
human Testosterone ELISA Kit (Cat. No. ab108666; Abcam,
Cambridge, UK) with detection range of 0.2-16 ng/mL
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and sensitivity of 0.07 ng/mL; DHT(Dihydrotestosterone)
ELISA Kit (Cat. No. EU2551; Fine Test, Wuhan, China)
with detection range of 39.063-2500 pg/mL and sensitivity
of 23.438 pg/mL; Human Androgen Receptor ELISA Kit
(Cat. No. EEL028; Invitrogen/Thermo Fisher Scientific,
Waltham, MA, USA) with detection range of 0.31-20 ng/
mL and sensitivity of 0.19 ng/mL; Human PAP ELISA Kit
(ACPP) (Cat. No. ab267802; Abcam, Cambridge, UK) with
detection range of 37.5-2400 pg/mL and sensitivity of 9.73
pg/mL; Human IL-8 ELISA Kit (Cat. No.E-EL-H6008;
Elabscience) with detection range of 7.81-500 pg/mL
and sensitivity of 4.69 pg/mL; Human IL-35 ELISA Kit
(E-EL-H2443) (Cat. No. E-EL-H2443; Elabscience) with
detection range of 15.63—1000 pg/mL and sensitivity of 9.38
pg/mL, Human CTLA4 ELISA Kit (Cat. No. E-EL-H2069;
Elabscience) with detection range of 0.16—-10 ng/mL and
sensitivity of 0.1 ng/mL; and Human TGF beta-1 ELISA
Kit (Catalog No. ab100647; Abcam, Cambridge, UK) with
detection range of 18—4000 pg/mL and sensitivity of 18 pg/
mL; Human PSA (Prostate Specific Antigen) ELISA Kit
(Cat. No. E-EL-H0091; Elabscience) with detection range
0f 0.31-20 ng/mL and sensitivity of 0.19 ng/mL, according
to the manufacturer's protocol.

Briefly, for all biomarkers, 100 pL of blank, standards
and serum samples were added to the wells in duplicate and
incubated for 90 min at 37°C. After adding 100 pL of the
biotinylated detection antibody solution to each well without
first washing, the mixture was incubated for 60 minutes
at 37°C. Three washes were performed on the wells and
soaked during each wash. Then, 100 pL of HRP conjugate
solution was added to all well and incubate for 30 minutes
at 37°C. The procedure was repeated 5 times before 90 L
of substrate reagent was added to each well and incubated
for 15 min at 37°C. Finally, 50 pL of stop solution was
added and the optical density was immediately estimated
at 450+2 nm by a microplate reader. Each biomarker levels
was calculated from standard calibration curves.

Statistical Analysis

For statistical analysis, SPSS software version 21 (IBM
Corporation, Armonk, NY, USA) was utilized to determine
the statistical significance. Sensitivities and specificities
were measured using the receiver operating characteristic
(ROC) curve, and the area under the curve (AUC), was also
computed. The effectiveness of each variable in predicting
prostate cancer was assessed using multiple linear regression
analysis. Bootstrap resampling (1000 repeats) was used for
internal validation of a predictive multivariable model.
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Results

Characteristics of Study Subjects

Average prostate cancer duration of subjects was 1.65+0.58
years, with 10 out of 60 subjects also have a family history
of prostate cancer. Prostate cancer subjects were classified
into four stages (I, II III, and IV) according to Tumor,
Node, and Metastasis (TNM) staging system, based on
physical exams and biopsies results. There were significant
differences of subject’s distribution among prostate cancer
stages (p=0.015), with most subjects classified as stage IV
(33.33%) and least subjects as stage I (18.33%). Subjects
were also classified based on the Gleason score classification
and histopathological findings, with the majority of subjects
(40.00%) were categorized as having intermediate-risk
disease, while 33.33% and 26.67% were classified as high-
risk and low-risk, respectively (p=0.026), (Table 1).

Significant Differences of Androgen-Related Parameters
between Subjects and Controls

As the standard biomarker, PSA level was significantly
increased in prostate cancer subjects compared with
control (10.242.8 vs. 1.454+0.16) ng/mL. Meanwhile, for
the androgen-related factors, mean difference between the
prostate cancer subjects and controls were also reported.
Serum testosterone levels was demonstrated a significantly
reduced in prostate cancer subjects compared with control
(p=0.047). While, levels of DHT, AR, and PAP were
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significantly higher in prostate cancer subjects compared
with control (all p<0.01) (Table 2).

Significant  Differences of Inflammatory and
Immunosuppressive Markers between Subjects and
Controls

Significant differences in systemic inflammatory and
immunosuppressive markers were observed in prostate
cancer subjects compared with controls. The NLR and PLR
were significantly increased in prostate cancer subjects
compared to control (all p<0.01). In contrast, the LMR
was significantly decrease in subjects with prostate cancer
compared with control (p=0.000).

Concentrations of 1L-8 and IL-35 were significantly
raised in subjects with prostate cancer compared to control
(all p<0.001). Likewise, level of TGF-f were significant
higher in prostate cancer subjects than in controls, consistent
with an immunosuppressive tumor microenvironment.
Assessment of tumor dissemination markers revealed a
significant increase in CTLA-4 in subjects with prostate
cancer as opposed to controls (Table 2).

Univariate Linear Regression Analysis

Univariate linear regression analysis was estimated to
evaluate the relationship between physiological and
immunological biomarkers with serum PSA levels. Several
parameters showed significant negative correlations with
PSAlevel, including PAP (=0.347,p=0.019),IL-8 (=2.107,
p=0.010), IL-35 (p=1.85, p=0.041), and CTLA-4 (B=1.34,

Table 1. The study subjects' demographic details.
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Characteristics Prostate Cancer Control pevalue
(n=60) (n=60)
Age range (years), meantSD 66.63+7.87 66.4+8.21 0.150*
Prostate cancer duration (years), meantSD 1.65+0.58 -
Family history of cancer, n (%) 10 (16.67) -
BMI (kg/m’), mean=SD 32.42+1.72 33.76+1.27 0.060°
TNM stage, n (%) 0.015%"
I 11(18.33) -
I 13 (21.67) -
I 16 (26.67) -
v 20 (33.33) -
Gleason score, n (%)
Low risk (<6) 16 (26.67) - 0.026%"
Intermediate risk (7) 24 (40.00) -
High risk (8-10) 20 (33.33) -

Data are presented as mean+SD. *p-values were calculated using Student's t-test. *Categorical
variables (%) were compared using the chi-square (¥?) test. *p<0.05 is considered statistically

significant. BMI: body mass index, TNM: Tumor Node Metastasis.
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Table 2. Physiological and immunological predictors concentration of subjects.

Physiological Mean=SD

Predictors Prostate Cancer Control prvalue
Testosterone (ng/mL) 3.6+1.3 5.8+1.6 0.047*
DHT (pg/mL) 87416 65+12 0.004*
AR (ng/mL) 10.3+1.3 3.540.88 0.000*
PAP (pg/mL) 94+3.4 3942.6 0.000*
NLR 3.2+0.8 1.75+0.6 0.000*
PLR 177+36 112+25 0.005*
LMR 3.1+£0.8 4.8+0.7 0.000*
IL-8 (pg/mL) 48.32+1.4 17.541.23 0.000*
IL-35 (pg/mL) 134.6242.8 54.64+1.67 0.000*
CTLA-4 (ng/mL) 6.3£2.2 0.82+0.41 0.000*
TGF-B (pg/mL) 41.8+4.6 24+1.87 0.000%
PSA (ng/mL) 10.242.8 1.45+0.16 0.000%

Data are presented as mean+SD. p-values were calculated using Student's t-test. *p<0.05

is considered statistically significant.

p=0.022), Meanwhile AR was significantly negatively
correlated with PSA level (B=-143, p=0.040) (Table 3). The
biomarkers demonstrating significance relation (p<0.05)
were then used to find independent predictors of PSA level
in a multivariable linear regression model.

Integrated Multivariate of
Physiological and Immunological Predictors in Prostate
Cancer Subjects

To identify independent predictors of biochemical disease

Regression  Analysis

activity, a multivariate linear regression analysis was

performed with serum PSA as the dependent variable.
Among the androgen-related factors, PAP was shown
as the strongest independent predictor of PSA levels
(B=10.42, p=0.001), reflecting its association with disease
progression. Meanwhile, among immunological markers,
IL-8 showed as the strongest overall predictors of PSA
levels (B=+0.51, p=0.001), highlighting its central role
in inflammation driven tumor progression. While as the
immune suppression marker, CTLA-4 (f=+0.32, p=0.001),
remained independently associated with increased PSA
levels (Table 4). The integrated model demonstrated strong

Table 3. Univariate analyses of variables associated with serum PSA levels in predicting the

risk of prostate cancer.

Variable B coefficient SE 95% CI p-value
Testosterone -0.107 0.052 -0.218-0.017 0.055
DHT 0.360 0.012 0.080-0.690 0.074
AR -0.143 0.062 -0.217—(-0.057) 0.040%*
PAP 0.347 0.013 0.245-0.417 0.019*
LMR -0.637 0.165 -0.941-(-0.213) 0.051
PLR 0.618 0.135 0.452-0.821 0.120
NLR 0.141 0.067 0.034-0.267 0.066
IL-8 2.107 0.520 1.620-3.020 0.010%*
IL-35 1.850 0.420 1.310-2.430 0.041%*
TGF-B 0.820 0.240 0.451-0.980 0.060
CTLA-4 1.340 0.410 0.820-1.670 0.022%*

p-values were calculated using the t-test for the regression coefficients in the univariate linear

regression analysis.
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Table 4. Multivariate regression analysis of physiological and immunological
predictors associated with serum PSA levels in prostate cancer subjects.

Predictor (g tfﬁ;:fg::;) ES:;:::d(a;;l) 95% ClI for B p-value
AR Expression -0.62 0.06 -0.86-0.47 0.066
PAP 0.42 0.074 0.24-0.52 0.001*
IL-8 0.51 0.092 0.34-0.64 0.001*
IL-35 0.33 0.083 0.24-0.47 0.054
CTLA-4 0.32 0.081 0.17-0.42 0.001*

p-values were calculated using Student's t-test for the regression coefficients in the

multivariate linear regression model.

explanatory power (R?=0.71, p<0.001), indicating that
combined physiological and immunological predictors
account for a substantial proportion of biochemical discase
activity in prostate cancer patients. After adjustment, it was
found that AR and IL-35 were not statistically different
(p=0.066 and p=0.054).

Multicollinearity Assessment and Internal Validation of
the Final Regression Model
Multicollinearity among the independent biomarkers (PAP,
IL-8, and CTLA-4) was estimated using tolerance and
variance inflation factors (VIF) values. All three biomarkers
showed acceptable VIF wvalues (<10) and tolerance
values (>0.10), indicating the absence of significant
multicollinearity among the predictor markers to prostate
cancer that included in the regression model (Table 5).
Internal validation using bootstrap resampling (1000
repeats) confirmed the stability of the multivariable model.
After multivariate model and bootstrap validation, the
strongest and stable independent predictors to prostate
cancer was CTLA-4 (Bootstrap : 0.039, p=0.017), followed
by IL-8 (Bootstrap p: 0.074, p=0.032) and PAP (Bootstrap
f3: 0.088, p=0.050) (Table 6). The bias-corrected coefficients
remained consistent, demonstrating the predictive mode's
robustness.

Diagnostic Performance of PAP, IL-8, and CTLA-4

The diagnostic performance of physiological and

immunological biomarkers was assessed using ROC curve

Table 5. Study biomarkers that do not
have multicollinearity issues.

Variable VIF Tolerance
PAP 4.621 0.216
IL-8 3.015 0.331
CTLA-4 1.143 0.714
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analysis in discriminating prostate cancer subjects from
healthy controls. Among androgen-related markers, PAP
showed the pest cut-off value of >40 pg/mL and highest
accuracy of diagnostic (AUC=0.84) with sensitivity 92.5%
and specificity 88%. IL-8 and CTLA-4 also exhibited
excellent stronger diagnostic performance between
prostate cancer subjects and controls. The pest cut-off
value of CTLA-4 was >3.9 ng/mL and IL-8 was >20.5 pg/
mL, that demonstrated the highest accuracy of diagnostic
(AUC=1.000 for CTLA-4 and AUC=0.991 for IL-8) with
sensitivity of 99% and 95.6%, respectively, and specificity

0f 98.3% and 92%, respectively (Table 7, Figure 2).

Discussion

In the present study, a predictive model of prostate cancer
progression in Iraqi subjects was constructed. The integrated
model demonstrated strong explanatory power indicating that
combined androgen-related and immunological parameters
account for a substantial proportion of biochemical
disease activity and predicting prostate cancer in patients.
(20) These parameters were analyzed using multivariable
linear regression to see the association with PSA levels
as the current standard biomarker for prostate cancer.
PSA is known to be independently influenced by DHT
and PAP. While DHT is the most powerful intraprostatic
androgen that activates AR, elevated PAP indicates higher
tumor load and cellular turnover.(22,23) In this study, the
elevated PSA level was followed by evelated DHT, AR, and
PAP in prostate cancer subjects. Meanwhile, testosterone
level was lower. This negative correlation between blood
testosterone and PSA is consistent with earlier findings
that aggressive prostate cancer can advance in spite of
low systemic testosterone levels, most likely as a result of
AR hypersensitivity and increased intratumoral androgen
production. These results together highlight the significance
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Table 6. Confidence interval for bias corrected accelerated bootstrap.

95% Confidence Interval

Variable Bootstrap p SE Bias p-value
Lower Upper

PAP 0.088 0.025 1.555 0.021 0.098 0.050*

IL-8 0.074 0.018 0.378 -0.012 0.085 0.032%*

CTLA-4 0.039 0.014 0.282 -0.039 0.107 0.017*

of local androgen metabolism.(24) After multivariate linear
regression was performed, PAP was found to be the strongest
marker among the androgen-related parameters associated
with PSA level in prostate cancer.

The promotion of malignant cell characteristics, such
as tumor carcinogenesis, metastasis, and angiogenesis
in the tumor microenvironment, is significantly helped
by immunological markers.(16) Systemic inflammatory
indices, including NLR, PLR, and LMR, independently
predicted PSA levels, supporting their utility as readily
accessible markers serves as a basis for a more thorough
evaluation as it not only indicates the existence of the tumor
but also changes in the host immunological state.(25) In this
study, higher NLR and PLR were found in prostate cancer
subjects, while LMR was lower. The results of this study
were supported by previous studies that mention that high
blood PSA and high NLR are associated (26), as it may
point to an issue with the host's adaptive capacity to manage
inflammation (27). Meanwhile, elevated PLR suggesting
that platelets participate to the growth and invasion of
tumors and help cancer cells avoid immune monitoring.(28)

In this study, PSA, the main biomarker for prostate
cancer screening, has a higher AUC of 0.981 than other
inflammatory markers. Inflammatory indicators did,
however, continue to show some promise in the prediction
of metastatic prostate cancer. When inflammatory markers
and PSA were used together in a prior research, the AUC for
predicting prostate cancer increased to 0.791, indicating
that inflammatory indicators offer extra information beyond
PSA testing. Combining serum PSA with inflammatory
markers might be able to address the restriction of using
PSA alone or inflammatory markers, increase the diagnostic

effectiveness for metastatic of prostate cancer, while offering
important information for prostate cancer therapy and early
detection.(29)

In this study, IL-8 concentration were raised in
cases with prostate cancer compared with health control,
this suggests that IL-8 activity directly amplifies tumor
biological behaviour.(30,31) IL-8 emerged as the strongest
overall predictor in the integrated model (3=2.107, p=0.010),
emphasizing its central role in inflammation-mediated tumor
progression.(31) IL-8 is promote epithelial mesenchymal
transition, angiogenesis, and metastatic potential, while
also enhancing AR signaling through ligand-independent
pathways.(32,33) Previous studies examined the IL-8
expressions in patients with benign prostatic hyperplasia
and prostate cancer and showed that urine retention was
substantially more common in people whose condition
was exacerbated by BPH alone than in those with prostate
cancer.(6,34,35) Prostatic fluid contains key cytokines such
as [L-6 and IL-8, which are implicated in the immunological
inflammation of prostate hyperplasia.(36,37)

Immune suppression markers further reinforced the
biological coherence of the model. Compared to healthy
subjects, CTLA-4 level in prostate cancer subjects was
significantly increased. Even after multivariate linear
regression, CTLA-4 remained independently associated
with PSA with high AUC values, sensitivity, and specificity.
As an immune checkpoint molecule that suppresses
T-cell activation and contributes to immune evasion in
prostate cancer, elevated CTLA-4 level being associated
with advanced disease and poorer clinical outcomes.(38)
Although CTLA-4 and PSA reflect distinct biological
processes, increased CTLA-4 expression may accompany

Table 7. ROC curve analysis of physiological and immunological predictors for discrimination of prostate cancer

subjects.
. Optimal Sensitivity Specificity
o, -
Biomarker AUC (95% CI) Cut-off (%) (%) p-value
Prostatic Acid Phosphatase 0.84 (0.71-0.91) >40 92.5 88 <0.001*
IL-8 0.991 (0.980-1.00) >20.5 95.6 92 <0.001*
CTLA-4 1.00 (0.998-1.00) >3.9 99 98.3 <0.001*
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Figure 2. ROC curve demonstrating the diagnostic performance of physiological and Immunological biomarkers for distinguishing
prostate cancer subejcts from controls. A: Prostatic acid phosphatase; B: IL-8; C: CTLA-4.

elevated PSA levels in advanced prostate cancer due
to the formation of a tumor microenvironment that is
immunosuppressive.(39,40)

Though this study provides a potential predictive
model of prostate cancer progression, but this study has
short follow-up period and lack of information on survival,
metastasis, and recurrence. Further study that can overcome
these issues are suggested to be perform with larger sample
size and multiple study location. In spite of that, current
study lestablishes the foundation for further investigation
of the mechanisms underpinning immunological markers
in prostate cancer and for the development of more
comprehensive prospective investigations.

Conclusion

AR, PAP, IL-8, IL-35, and CTLA-4 are independently
associated with PSA level in predicting prostate cancer
progression. However, after integrated model analysis, only
PAP, IL-8, and CTLA-4 remained significantly associated
with PSA levels, indicating that combination of PSA, PAP,
IL-8, and CTLA-4 levels might account for a substantial
proportion of progression and biochemical activity in
prostate cancer patients, and may serve as potential
combined marker.
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