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Purpose: Elevated adipokines in patients with obesity and metabolic syndrome have been

linked to increased risk of prostate cancer (PCa). The association between select serum

adipokines and the outcome of prostate biopsies alone and in combination with clinical

parameters at different early stages of PCa was investigated.

Patients and methods: Clinical data and serum adipokines were retrieved from three

retrospective cohorts representing men at different points in PCa detection: 1. Subjects with

no prior biopsies (n=1061), 2. subjects with a prior negative biopsy (REDUCE trial, control

arm) (n=1209), 3. subjects with low-risk PCa on active surveillance (AS) (n=154).

Adipokines were chosen based on an unpublished pilot study and included: Resistin,

Tumor Necrosis Factor-α, Interleukin-6, Monocyte Chemoattractant Protein-1, Hepatocyte

Growth Factor, and Nerve Growth Factor. The primary outcome was the absence of PCa on

biopsy and the secondary outcome was diagnosis of low-risk PCa fitting the criteria for

continuing AS. Logistic regression analysis was used to assess the association of adipokines

and negative and/or low-risk PCa at prostate biopsy.

Results: In men with no prior prostate biopsy or with prior negative biopsy, adipokines were

not predictors of prostate biopsy outcomes on multivariable regression analysis controlling

for known clinical variables. In the AS cohort, MCP-1 and Resistin were significant

predictors of biopsy outcome on multivariable analysis (OR 0.20, 95% CI: 0.05–0.85, p=

0.03 & OR 0.30, 95% CI: 0.10 −0.86, p= 0.03).

Conclusion: Our findings do not support a strong role for adipokines for predicting the

outcome of prostate biopsies at any early stage in PCa diagnosis.

Keywords: adipokines, biopsy outcomes, prostate biopsy, early prostate cancer

Plain Language Summary
Adipokines, cytokines produced by adipocytes, have been linked to increased prostate cancer

(PCa) risk. We investigate the association between select serum adipokines and outcome of

prostate biopsies at different early stages of PCa. In biopsy naïve men or men with prior negative

biopsy, adipokines were not predictors of prostate biopsy outcomes. In active surveillance cohort,

Monocyte Chemoattractant Protein-1 and Resistin were significant predictors of biopsy outcome;

however, the association was not clinically significant. Our findings do not support a strong role

for adipokines for predicting the outcome of prostate biopsies at any early stage in PCa diagnosis.

Introduction
Prostate cancer (PCa) is the most common non-cutaneous malignant tumour diag-

nosed in men and the second leading cause of cancer death.1 The increasing
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prevalence of PSA screening worldwide was paralleled by

an increase in the detection of low-risk PCa raising the

issues of over-detection and over-treatment.2 As a result,

patients with low-risk PCa are often managed with active

surveillance (AS) which requires frequent biopsies to

assess possible disease progression.3

With PSA screening and rapid adoption of AS, the rate

of prostate biopsy has increased.2 Prostate biopsy is the

gold standard in the diagnosis of PCa and in the follow-up

of patients on AS. However, transrectal ultrasound

(TRUS) prostate biopsy is associated with well-

established morbidity and even mortality.4 Accordingly,

there has been an increasing demand for clinical tools,

biomarkers, and nomograms to allow clinicians to predict

the outcomes of prostate biopsies with some degree of

certainty, hence reduce the need for unnecessary biopsies.

One group of biomarkers that have garnered attention

for PCa detection are the adipokines. Adipokines are cyto-

kines or hormones derived from adipocytes and are linked

to obesity, a state of chronic inflammation, and increased

risk of a variety of malignancies, including PCa.5 The

association between obesity, metabolic syndrome, and the

increased risk of PCa has been extensively studied in the

literature in recent years.6–11 This link can be explained

through the alteration in levels of testosterone and insulin-

like growth factors (IGF) in obese patients as well as

secretion of different adipocytes-derived substances (adi-

pokines) that can alter the biological behaviour of PCa

cell.12 Several of these adipokines have been identified

and studied for their role in the pathogenesis of PCa.13

There exists limited data on the role of adipokines as

predictors of prostate biopsy outcomes. We hypothesized

that serum adipokines could be used to complement clin-

ical variables and thus enhance the prediction of prostate

biopsy outcomes. This, in return, could defer or reduce

biopsy rates in select cohorts of patients.

Materials and Methods
Study Overview
This study received approval from the research ethics

board at the University Health Network (UHN) prior to

commencement. We aimed to identify representative

cohorts that describe a patient’s pathway through PCa

diagnosis and early detection and then ascertain the utility

of adipokine as serum markers at each phase at predicting

biopsy outcomes. Figure 1 depicts a hypothetical pathway

and the rationale for the cohorts utilized. Three important

phases in PCa early detection where biopsy morbidity can

occur are illustrated: 1) first (initial) biopsy, 2) repeat

biopsies after prior negative biopsy, and 3) biopsies

while on AS. The impact of known clinical parameters

and adipokine biomarker values on prostate biopsy out-

come was assessed at each setting.

Patient Cohorts
Three large retrospective cohorts with both clinical data

and stored sera (to enable adipokine measurement at the

time of biopsy) were assembled to represent each of the

three clinical scenarios in urology practice. 1) De novo

(initial) biopsy patients were identified using UHN institu-

tional Genitourinary (GU) Biobank. Starting in

September 2008, we have been prospectively enrolling

men undergoing prostate biopsy by recording clinical char-

acteristics and storing serum samples at the time of
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Figure 1 Diagram representing a common trajectory in men who are candidates for prostate biopsy based on PSA or prior history of prostate cancer.

Abbreviations: PSA, prostate-specific antigen, PCa, prostate cancer, REDUCE, Reduction by Dutasteride of Prostate Cancer Events, DRE, digital rectal exam, AS, active surveillance.
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biopsy.7,14 Biopsies were performed by high volume radi-

ologists and read by dedicated GU pathologists. 2) Patients

accrued in the placebo arm of the Reduction by

Dutasteride of Prostate Cancer Events (REDUCE) trial

served as the cohort representing repeat biopsy cohort

after an initial negative biopsy.15 In this multi-

institutional-randomized controlled trial of 6729 men com-

paring Dutasteride to placebo for the chemoprevention of

PCa, only patients with a prior negative prostate biopsy

were enrolled. These patients underwent repeat biopsy at

follow-up years 2 and 4. We used individual patient clin-

ical variables and serum samples at the year-2 biopsy in

1300 randomly selected placebo patients.

3) The final cohort consisted of men from our local

Active Surveillance database between 1/2006 and 3/2012.

A total of 154 AS patients were available for assessment

who had clinical and serum data housed at UHN. Once

confirmed as low-risk, low volume PCa and deemed eli-

gible for AS (based on initial diagnostic biopsy), these

patients undergo confirmatory biopsy at the 6–12-month

mark and then every 1–3 years thereafter. Sera and clinical

data prior to the 6–12 months biopsy were interrogated.

Outcomes
The primary outcome measure was the absence of PCa

(i.e., a negative biopsy). As previously published, the

secondary outcome of interest was low-risk PCa, defined

as Gleason Score ≤ 6, number of positive cores ≤ 3, and

≤50% involvement in any positive core by PCa.14

Clinical Covariates
This study used patients’ clinical data and serum samples

to determine important predictors of absent PCa or indo-

lent PCa. For all patients, clinical data and blood samples

were collected prior to each biopsy. The clinical variables

included age, PSA, a family history of PCa, digital rectal

examination (DRE), prostate volume, and body mass

index (BMI). In the AS cohort, we also adjusted for

Dutasteride use as this medication has been demonstrated

to alter negative biopsy rates in AS patients.16

Adipokine Biomarkers
Based on unpublished pilot data from UHN, 6 different

adipokines were included for assessment: Tumor Necrosis

Factor-α (TNF-α), Interleukin-6 (IL-6), hepatocyte growth

factor (HGF), monocyte chemoattractant protein (MCP-1),

Nerve Growth Factor (NGF) and Resistin. Adipokine

assays were carried out in magnetic plates and according

to Millipore Human Magnetic Bead Panel 1 and Panel 2

Assay Protocol (Millipore Sigma, Merck KGaA,

Darmstadt, Germany). Specimens were diluted 1:400 in

assay buffer for panel 1 and run as neat for panel 2.

Twenty-five µL of the specimen was incubated with

25 µL of magnetic beads and 25 µL assay buffer for 18

hrs at 4°C. The assay mixture was washed 3× with 200 µL

of wash buffer and incubated with 50 µL of detection

antibody for 1 hr at room temperature. Fifty µL streptavi-

din-phycoerythrin was then added to the assay mixture and

incubated at room temperature for another 30 minutes. The

assays were washed again 3×, and magnetic beads were

resuspended in 100 µL of sheath fluid. The Luminex 100

Reader was utilized to read the assay and data were ana-

lyzed using Bio-plex Manager 6.0.

Statistical Methods
Individual risk factors and adipokines were compared

with parametric (t-test) and non-parametric tests

(Wilcoxon Rank Sum) for continuous variables as well

as Chi-squared test for categorical variables. Univariable

and multivariable logistic regression model were used to

identify statistically significant predictors of negative

biopsy and/or low-risk PCa. A purposeful selection strat-

egy, which outperforms other methods in retaining con-

founders, was used to build the multivariable models.17

Internal validation of the biomarker signature was per-

formed using leave-one-out cross-validation, least abso-

lute shrinkage and selection operator and/or k-fold

validation. Model predictive accuracy was analyzed

using sensitivity, specificity, ROC and area under the

curve (AUC) analyses.18,19 P-values < 0.05 were consid-

ered significant. The analyses were performed in

R environment (www.R-project.org, version 3.3.1).

Ethical Approval and Informed Consent
This study received approval from the research ethics

board at the University Health Network (UHN) prior to

commencement. The need for written informed consent

was waived by the Ethics Committee because of the retro-

spective nature of this study. This study was conducted

following the Declaration of Helsinki.

Results
Clinical data and serum samples for a total of 2404

patients were available as follows: Cohort 1: UHN GU

Biobank patients presenting for first prostate biopsy

(n=1061), Cohort 2: REDUCE trial participants (placebo
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arm) all of whom have had a negative prior prostate biopsy

(n=1209) and Cohort 3: AS cohort (n=154). Baseline

clinical and demographic characteristics and adipokines

levels for each cohort are demonstrated in Table 1. In the

AS cohort, 14% (n=22) of patients were using 5-alpha-

reductase inhibitors compared to 86% (n=132) who were

not on 5-alpha-reductase inhibitors.

In the UHN GU Biobank cohort (biopsy naïve cohort),

506 patients were diagnosed with PCa at initial biopsy (192

Gleason 6, 313 Gleason 7 or higher, 1 undetermined grade)

Table 1 Clinical Characteristics and Serum Adipokine Values in the Three Cohorts

Variable GU Biobank Cohort REDUCE Cohort AS Cohort

Number of patients 1061 1209 154

Patient’s Characteristics

Age, (yr)

Median (IQR) 61.8 (55.6–67.3) 65.0 (60.0–69.0) 65.4 (60.0–69.6)

PSA (ng/mL)

Median (range) 5.3 (0.0–165.2) 5.9 (0.6–122.4) 4.7 (0.4–17.6)

Digital rectal exam

Normal (%) 763 (71.9) 1168 (96.6) 143 (93)

Abnormal (%) 295 (27.8) 41 (3.4) 11 (7)

Prostate volume (mL)

Median (range) 40.0 (5.0–204.0) 44.3 (7.7–171.5) 45.0 (11.0–125.0)

BMI

Median (IQR) 26.6 (24.4–29.4) 27.0 (24.7–29.6) 27.0 (25.05–28.55)

Family history (%)

Positive 19.0 11.8 25

Negative 76.0 88.2 75

Adipokines

IL-6 (pg/mL)

Median (IQR) 2.5 (1.3–4.7) 2.9 (1.5–5.3) 1. (1.0–3.2)

Range 0.0–192.4 0.0–1157.2 0.0–64.1

TNF-alpha (pg/mL)

Median (IQR) 4.9 (3.6–6.7) 4.1 (2.8–5.5) 4.5 (3.3–5.7)

Range 0.1–64.3 0.0–258.6 0.0–21.9

HGF (ng/mL)

Median (IQR) 688.9 (430.2–1003.5) 501.9 (306.4–770.8) 411.6 (250.3–718.8)

Range 1.2–8940.8 0.0–16,717.4 0.2–3322.4

MCP-1 (pg/mL)

Median (IQR) 312.9 (229.5–406.2) 266.3(186.8–377.0) 246.9(157.7–328.6)

Range 15.3–1488.8 0.0–1999.5 1.8–988.6

NGF (pg/mL)

Median (IQR) 4.4(2.2–7.6) 4.4(2.9–6.4) 2.9(1.8–4.3)

Range 0.1–461.2 0.0–3020.8 0.0–83.5

Resistin (ng/mL)

Median (IQR) 12,875.0 (9502.0–17,288.2) 21,814.3 (15,902.9–30,389.6) 15,706.4 (10,477.5–22,189.2)

Range 1.3–75,895.2 0.0–332,705.6 2729.8–61,050.9

Abbreviations: PSA, prostate-specific antigen; BMI, body mass index; IL, interleukin; TNF, tumor necrosis factor; HGF, hepatocyte growth factor; MCP, monocyte

chemoattractant protein; NGF, nerve growth factor; IQR, interquartile range; GU, genitourinary; AS, active surveillance.
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while 555 had negative biopsies. On univariable analysis,

only IL-6 was associated with no and/or low-risk PCa (OR

1.17, 95% CI: 1.05–1.30, p=0.006). In the REDUCE trial

control arm cohort (prior negative biopsy), a total of 213

patients were diagnosed with PCa at year 2 biopsy (133

Gleason 6, 80 Gleason 7 or higher) while 996 patients had

a negative biopsy. On univariable analysis, none of the adi-

pokines were found to be associated with no and/or low-risk

PCa. Finally, in the AS cohort, 123 patients remained with

the diagnosis of low-risk-PCa on the confirmatory biopsy

compared to 31 patients who were upgraded. On univariable

analysis, there was no statistically significant association

between the level of individual serum adipokines and the

presence of clinically significant PCa.

On multivariable analysis, for the UHN GU biobank

cohort, IL-6 lost its statistical significance when the model

was adjusted for other clinical variables (p=0.051;

Table 2). In the REDUCE trial cohort, none of the adipo-

kines were found to be associated with the outcome of

prostate biopsies on multivariable analysis (Table 3). For

the AS cohort, on multivariable analysis, two adipokines

MCP-1 (OR 1.00, 95% CI: 0.99–1.00, p=0.03) and

Resistin (OR 1.00, 95% CI: 1.00–1.00, p=0.008) were

found to be statistically significant predictors for the out-

come of prostate biopsy (selected by leave-one-out cross

validation for predicting low-risk or no prostate cancer)

(Tables 4 and 5).

The odds ratio (OR) represents a risk ratio for a single

unit increase in MCP-1 and Resistin which has limited

clinical utility. Given the above, we categorized MCP-1

and Resistin into clinically meaningful quartiles and ter-

tiles to determine their true effect in the AS cohort. On

multivariable analysis, the highest MCP-1 quartile was

significantly associated with no and/or low-risk PCa on

prostate biopsy (OR 0.20, 95% CI: 0.05–0.85, p= 0.03).

Similarly, for Resistin, the highest tertile was found to be

significantly associated with no and/or low-risk PCa on

prostate biopsy (OR 0.30, 95% CI: 0.10 −0.86, p= 0.03).

We further categorized Resistin and MCP-1 into clinically

meaningful quartiles and tertiles to determine its true

effect, respectively. However, modeling Resistin as quar-

tiles and MCP-1 as tertiles failed to show a significant

association with the prediction of prostate biopsies result

on the multivariable regression model.

Table 2 Multivariable Analysis – Adipokines as Predictors of

Low-Risk/No Risk Prostate Cancer in the UHN GU Biobank

Cohort (Biopsy Naïve) Adjusted for Clinical Variables

Variable Continuous/

Reference

Group

OR 95% CI of

OR

P value

Age Continuous 1.03 1.01 1.04 0.007

PSA (log) Continuous 3.06 2.35 3.99 <0.001

DRE* (N vs Y) Normal 3.51 2.55 4.84 <0.001

Family history

(N vs Y)

Negative 1.50 1.05 2.16 0.03

Ethnicity 0.03

African vs

Europeans

Europeans 1.15 0.61 2.15 0.7

Other (2–5)

vs Europeans

1.70 1.14 2.53 0.01

IL-6 Continuous 1.13 1.00 1.28 0.05

Notes: AUC: 0.756. Out-of-sample AUC: 0.751. MSE: 0.183, AIC: 1094.0. *Positive

DRE. ORs of continuous variables were calculated using one-unit increasing.

Abbreviations: PSA, prostate-specific antigen; DRE, digital rectal exam; IL, inter-

leukin; AIC, Akaike information criterion; AUC, area under the curve; OR, odd’s

ratio; N, no; Y, yes.

Table 3 Multivariable Analysis – Adipokines (IL-6, NGF) as

Predictors of Low -Risk/No Risk Prostate Cancer in the REDUCE

Trial Cohort Adjusted for Clinical Variables

Variable Continuous/

Reference

Group

OR 95% CI of

OR

P Value

Age at 2yr Biopsy Continuous 0.94 0.90 0.98 0.008

DRE 0.10

Abnormal, no

change

Normal 2.92 0.35 24.25 0.30

Abnormal,

changed

Normal 0.26 0.05 1.26 0.01

Log (Present PSA) Continuous 0.52 0.26 1.02 0.06

Log (PSA)

Change

Continuous 0.65 0.30 1.42 0.30

Prior History of

HGPIN: Yes

No 0.30 0.16 0.543 <0.001

Number of Cores

at Baseline Biopsy

Continuous 1.16 1.04 1.30 0.009

Prostate Volume Continuous 1.03 1.01 1.050 0<0.001

IL-6 Continuous 1.02 0.99 1.07 0.20

NGF Continuous 1.00 0.98 1.03 0.80

Notes: AUC: 0.780. Out-of-sample AUC: 0.778. MSE: 0.057, AIC: 516.8. ORs of

continuous variables were calculated using one unit increasing. Clinical variables:

age, DRE, Log PSA, Log PSA change, history of HGPIN, number of biopsy cores and

prostate volume.

Abbreviations: PSA, prostate-specific antigen; DRE, digital rectal exam; IL, inter-

leukin; AIC, Akaike information criterion; AUC, area under the curve; OR, odd’s

ratio; HGPIN, high grade prostatic intraepithelial neoplasia; MSE, mean squared error.
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Discussion
This is the first, large-scale study examining the role of adipo-

kines in predicting the outcome of prostate biopsies. Three

different retrospective cohorts with banked sera representing

different points in the detection of PCa in urology practice

were utilized. Despite the growing body of evidence that links

obesity andmetabolic syndrome to the increased risk of devel-

oping PCa, and the association of some adipokines and PCa

risk, the independent predictive value of adipokines beyond

the clinical parameters in predicting the presence of PCa or the

grade of the biopsy is not clearly defined.

Our results have demonstrated that in the UHN GU

Biobank (biopsy naïve cohort) and the REDUCE trial

cohorts (men with prior negative prostate biopsy) none

of the adipokines examined achieved statistical signifi-

cance in predicting the outcome of prostate biopsies on

multivariable analysis. In the AS cohort, on the other hand,

two of the adipokines (MCP-1 and Resistin) achieved

statistical significance on multivariable regression analy-

sis. However, given that the OR represented a single unit

rise in the MCP-1 and Resistin levels with limited clinical

utility, we categorized MCP-1 and Resistin to clinically

meaningful quartiles and tertiles. On multivariable regres-

sion analysis, controlling for known clinical parameters,

MCP-1 and Resistin in the highest quartile and tertile were

found to be associated with higher risk PCa, respectively.

These findings will need further validation in a larger

cohort of patients enrolled in a prospective active surveil-

lance program.

Adipokines have been studied extensively in PCa. Price

et al, demonstrated an increased rate of PCa cell migration,

proliferation and invasiveness in vitro when exposed to

high levels of IL-6, VEGF, plasminogen activator inhibitor

1 (PAI-1), and Leptin suggesting a role for these adipokines

in the pathogenesis of PCa.20 Sharma et al, also showed that

higher levels of adipokines (MCP-1, IL-1, 2, 6 and 8 and

TNF-α) were significantly correlated with worse outcomes

in patients with metastatic PCa on androgen deprivation

therapy (ADT).21 In our cohorts, IL-6, MCP-1, and

Resistin were found to be associated with the risk of PCa.

IL-6 has been linked to increased risk of PCa in both clinical

and in vitro studies.22,23 At a molecular level, however,

Moore et al, failed to demonstrate any link between poly-

morphisms in the IL-6 gene and increased risk of PCa.24

Similarly, in a nested case–control study, Baillargeon et al,

showed a lack of association between IL-6 levels and the

prediction of PCa diagnosis or aggressiveness.5 MCP-1

induces proliferation and increases the invasiveness of

PCa cells. Higher levels of MCP-1 expression were asso-

ciated with advanced stages of PCa.25 In addition, increased

MCP-1 expression is associated with increased risk of bony

metastasis in PCa and aMCP-1 gene knockdown was found

to decrease tumour growth in the bone.26 Finally, Resistin is

expressed in PCa cell lines and induces PCa cell

proliferation.27 However, in a separate report, there were

no changes in the serum levels of Resistin in patients on

Table 4 Multivariable Analysis – Adipokine (MCP-1) as Predictor

of Low-Risk/No Risk Prostate Cancer in the AS Cohort Adjusted

for Clinical Variables

Variable Continuous/

Reference

Group

OR 95% CI of

OR

P value

Present PSA Continuous 0.78 0.67 0.92 0.003

Number of

Positive Cores at

Baseline Biopsy

Continuous 0.49 0.26 0.94 0.03

Prostate Volume Continuous 1.04 1.01 1.07 0.016

Digital Rectal

Exam: Abnormal

Normal 0.15 0.03 0.85 0.03

MCP-1 Continuous 1.00 0.99 1.00 0.03

Notes: AUC: 0.812. Out-of-sample AUC: 0.779. MSE: 0.148, AIC: 124.6. ORs of

continuous variables were calculated using one unit increasing. Clinical variables:

DRE, PSA, number of biopsy cores and prostate volume.

Abbreviations: PSA, prostate-specific antigen; DRE, digital rectal exam; MCP,

monocyte chemoattractant protein; AIC, Akaike information criterion; AUC, area

under the curve; OR, odd’s ratio; MSE, mean squared error.

Table 5 Multivariable Analysis – Adipokine (Resistin) as Predictor

of Low-Risk/No Risk Prostate Cancer in the AS Cohort Adjusted

for Clinical Variables

Variable Continuous/

Reference

Group

OR 95% CI of

OR

P value

Present PSA Continuous 0.81 0.68 0.96 0.01

Number of Cores

Taken on Baseline

Biopsy

Continuous 1.33 1.12 1.59 0.001

Number of

Positive Cores at

Baseline Biopsy

Continuous 0.47 0.25 0.88 0.02

Prostate Volume Continuous 1.02 1.00 1.05 0.08

DRE:

Abnormal

Normal 0.10 0.02 0.59 0.01

Resistin Continuous 1.00 1.00 1.00 0.008

Notes: AUC: 0.816. Out-of-sample AUC: 0.766. MSE: 0.182, AIC: 146.2. ORs of

continuous variables were calculated using one unit increasing. Clinical variables:

DRE, PSA, number of biopsy cores and prostate volume.

Abbreviations: PSA, prostate-specific antigen; DRE, digital rectal exam; AIC,

Akaike information criterion; AUC, area under the curve; OR, odd’s ratio; MSE,

mean squared error.
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ADT, implying a poor clinical correlation with PCa

treatment.28 Adipokines have been studied extensively in

PCa but none has been shown to be a major clinical pre-

dictor of PCa.

This study is not without limitations. First, the retro-

spective nature of the study poses inherent biases that

accompany any retrospective analyses. For example, data

on patients’ comorbidities (diabetes) and/or current medica-

tion use (statins) were not available. Second, we excluded

Adiponectin as a metabolic marker. Adiponectin has been

studied in the literature as a marker for PCa diagnosis or

aggressiveness. Nishimura et al, examined the association

between Adiponectin and increased risk of PCa in two

cohorts; one group of patients with PCa and a control

group of normal subjects. The group concluded that

Adiponectin was significantly associated with the risk of

PCa when adjusted for age, body weight, and prostate

volume.28,29 However, these results should be interpreted

with caution in the setting of a small patient sample (n=54).

Contrary to the study by Nishimua et al, other studies have

identified Adiponectin as an inhibitor of PCa growth.30–32

Considering the above discrepancies and the lack of a signal

for Adiponectin in our pilot work, we elected not to include

Adiponectin in our study. Third, the small number of AS

patients (n=154) may have precluded the discovery of

a stronger association between adipokines and the risk of

clinically significant PCa. Fourth, prostate magnetic reso-

nance imaging (MRI) has proved to be an important adjunct

tool in the diagnosis and management of PCa; however, it

was not routinely obtained during the study period.

Therefore, we could not address its role and impact in this

clinical conundrum. Fifth, in all three cohorts, based on

median BMI (26.6–27.0) patients are classified as over-

weight. Nevertheless, adipokines may have a potential role

as predictors of prostate biopsy outcomes in patients with

higher BMI (obese and morbidly obese patients). Despite

these limitations, our study presents the largest series of

patients in whom adipokines have been measured prior to

undergoing prostate biopsy. Short of a randomized trial

(prospective) investigating a larger adipokines panel

(including adiponectin), this study represents the most defi-

nitive evidence regarding the role of adipokines in predict-

ing prostate biopsy outcomes. We did not specifically assess

the potential economic and quality of life-related benefits

associated with implementing adipokine measurement prior

to prostate biopsy. However, pending the confirmation of

the diagnostic utility of adipokines prior to prostate biopsy,

these markers may potentially decrease the anxiety and the

cost associated with prostate biopsy by effectively exclud-

ing men who are not at risk of harboring clinically signifi-

cant prostate cancer.

Conclusion
Our study has failed to demonstrate a clinically strong

association between select adipokines and the risk of PCa.

In the cohorts analyzed, these markers could not be used as

predictors for the outcome of prostate biopsies, although

significantly elevated MCP-1 and Resistin (when categor-

ized into clinically meaningful quartiles and tertiles, respec-

tively) were associated with low-risk/no risk prostate

cancer. Further studies to validate our results and to identify

predictive markers of prostate biopsy outcome are required.
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