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Abstract

Background: IsoPSA is a serum-based assay that predicts prostate cancer (PCa) risk by
partitioning isoforms of prostate-specific antigen (PSA) with an aqueous two-phase reagent.
Objectives: To determine the diagnostic accuracy of IsoPSA in identifying the presence or
absence of PCa and the presence of high-grade disease in a contemporary biopsy cohort.
Design, setting, and participants: Multicenter prospective study of 261 men scheduled for
prostate biopsy at five academic and community centers in the USA enrolled between August
2015 and December 2016.
Intervention: Performance of the IsoPSA assay.
Outcome measurements and statistical analysis: Discrimination power was evaluated using
receiver operating characteristic (ROC) analysis. The outcome of the IsoPSA assay was trans-
formed into risk probability using logistic regression. Decision curve analysis (DCA) was used to
compare the net benefit of IsoPSA against other clinical protocols.
Results and limitations: The overall prevalence was 53% for any PCa and 34% for high-grade
PCa. The area under the ROC curve was 0.79 for any cancer versus none and 0.81 for high-grade
PCa versus low-grade PCa/benign histology. In this preliminary study, DCA revealed a superior
net benefit of IsoPSA against no biopsy, all biopsy, and the modified Prostate Cancer Prevention
Trial Risk Calculator 2.0. At a cutoff selected to recommend biopsy, IsoPSA demonstrated a 48%
reduction in false-positive biopsies; at a cutoff selected to identity men at low risk of high-grade
disease, there was a 45% reduction in the false-positive rate.
Conclusion: The structure-based IsoPSA assay outperformed concentration-based PSA measure-
ment, and provided a net benefit against other protocols. Once validated, clinical use of IsoPSA
could significantly reduce unnecessary biopsies while identifying patients needing treatment.
Patient summary: The IsoPSA assay outperformed prostate-specific antigen in predicting the
overall risk of prostate cancer and the risk of clinically significant cancer in a preliminary study.
The IsoPSA assay could assist in determining the need for prostate biopsy for patients.
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K ¼
complex PSA½ �top

¼
total PSA½ �top� free PSA½ �top
1. Introduction

Prostate-specific antigen (PSA) is arguably the most

successful blood-based cancer biomarker to date. Despite

criticism [1,2], PSA has transformed the landscape of early

detection, screening, and management of prostate cancer

(PCa) in the last few decades. PSA is distinct from virtually

all other cancer biomarkers because of its almost exclusive

specificity to the prostate, allowing direct assessment of

physiological conditions in the gland with a simple blood

test. Unfortunately, PSA is tissue- but not cancer-specific,

and overdiagnosis and overtreatment of PSA-detected,

biologically insignificant cancers are widely recognized as

key limitations in its clinical utility [3].

The vast majority of currently available protein-based

cancer biomarkers are defined as normal or abnormal

according to their concentration in body fluids. This

definition owes more to the wide availability of low-cost

and convenient technology such as enzyme-linked immu-

nosorbent assays than to biological reasons. Indeed, an

increase in biomarker concentration in blood or other body

fluids could be due to a plethora of unrelated physiological

mechanisms such as increased cell membrane permeability

or inflammation resulting in cell death. Furthermore, many

cancer-related proteins undergo alterations to their struc-

ture, including conformational changes due to point

mutations, truncations, and post-translational modifica-

tions such as glycosylation [4–7] resulting from the altered

metabolism of cancer cells. These structural changes may

result in modified interactions with other proteins in the

blood, offering an opportunity for improved methods of

detection.

Recognition of structural changes to PSA, such as free PSA

(which signifies differences in interaction of PSA with a1-

antichymotrypsin [8,9]) and pro-PSA, a specific isoform of

PSA [10], have better diagnostic accuracy than measure-

ment of the PSA parent protein alone. However, as the

molecular evolution of cancer may result in changes in

structural isoforms of a biomarker over time in the same

patient, and in differences in which isoforms are present

among individual patients, the diagnostic accuracy of even

these structurally altered PSA proteins has limitations. The

lack of perfect sensitivity of the currently available next-

generation PSA assays such as PHI and 4Kscore may be

attributable to the fact that they measure only a few known

isoforms of PSA that are informative only if they are present

in a given patient at a given time. Thus, since it is known

that multiple isoforms of PSA that are not measured by

current assays exist [11–13], a method that detects multiple

PSA isoforms without a priori knowledge of which are

present in a given sample is likely to have better diagnostic

accuracy than existing assays.

Here we describe our initial clinical experience with

IsoPSA, previously known as PSA/SIA [14], as a new blood-

based assay for detection of PCa. IsoPSA is a structure-based

(rather than concentration-based) assay that agnostically

interrogates the entire spectrum of structural changes of

complex PSA (ACT-PSA). We report on the performance of

IsoPSA in a multi-institutional prospective study of US men
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referred for prostate biopsy on the basis of currently

accepted clinical criteria. The endpoints of the study were

the ability of the IsoPSA assay to identify the risk of any PCa

(defined as Gleason �6) versus no cancer and of high-grade

PCa (defined as Gleason �7) versus low-grade PCa or benign

disease in comparison to a standard concentration-based

assay for total PSA.

2. Patients and methods

2.1. Patient population and specimen collection

This institutional review board–approved, multicenter prospective

study enrolled men scheduled for prostate biopsy because of a rising

PSA level or suspicious digital rectal examination (DRE). Five academic

and community urology centers across the USA (Cleveland Clinic; Louis

Stokes VA Medical Center; Kaiser Permanente Northwest; Michigan

Institute of Urology; and Chesapeake Institute of Urology) collected

heparin-plasma for IsoPSA between August 2015 and December

2016. Samples were collected within 30 d before to biopsy, processed

according to Early Detection Research Network (EDRN) guidelines [15],

and frozen at �80 8C until analysis. The primary study endpoints of this

preliminary study were the presence or absence of cancer and cancer

grade as detected by 12-core transrectal ultrasound (TRUS) or magnetic

resonance imaging (MRI)-TRUS fusion biopsy. Exclusion criteria includ-

ed serum PSA <2 ng/ml; recent (<72 h) prostate manipulation, including

DRE; recent (<2 wk) urinary tract infection and/or prostatitis; recent

(<30 d) prostate surgery, urinary catheterization, prostate infarction, or

endoscopic evaluation; and other urinary tract malignancy. Because

IsoPSA measures PSA structure rather than concentration, men on 5a-

reductase inhibitors (5ARIs), which are known to affect PSA concentra-

tion, were not excluded. Histopathologic evaluation of the biopsy

specimens was performed by each site according to local standards.

Overall, 434 samples were collected, with 173 exclusions: 84 because of

prolonged storage (>90 d), 22 because of canceled biopsies, 21 because

of serum PSA <2 ng/ml, 19 because of a breach in sample collection

protocol, 21 because of shipping delays, and six because of other reasons,

leaving a final analytical cohort of 261 samples. Signed informed consent

was obtained from all enrollees. Demographic data and clinical

information for the analytical cohort are shown in Table 1.

2.2. Laboratory methods

Frozen plasma samples were shipped to Cleveland Diagnostics (Cleve-

land, OH, USA) and all testing was performed and reported naı̈ve to

pathology outcome. On receipt, the samples were thawed and

immediately added to IsoPSA reagent tubes. The reagent tubes were

vortexed, centrifuged, and subjected to the IsoPSA assay (the IsoPSA

assay is for research use only in the USA as of February 2017), which

comprises two steps: partitioning of plasma samples in an aqueous two-

phase system (IsoPSA RUO reagent, Cleveland Diagnostics), followed by

measurement of free and total PSA concentrations in each of the two

aqueous phases (referred to as top or bottom). An aliquot was removed

from each phase and the total and free PSA concentrations were

measured using US Food and Drug Administration–approved clinical

assays (Cobas e411, Roche Diagnostics, Indianapolis, IN, USA). The

relative robustness of the IsoPSA assay and its reliance on only standard

clinical PSA assays is a distinct advantage for its eventual use in

distributed environments.

The IsoPSA assay readout, or test parameter K, is calculated as:

complex PSA½ �bottom total PSA½ �bottom� free PSA½ �bottom
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Table 1 – Demographic data and clinical parameters for the patient cohort by clinical status category

Negative biopsy Low-grade PCa (Gleason 6) High-grade PCa (Gleason �7)

Number 122 51 88

Age at blood draw (yr) 63.00 (58–69) 63. 00 (57–70) 64.65 (60–72)

<50 yr 5 (4) 0 (0) 2 (2)

50–75 yr 115 (94) 48 (94) 76 (86)

>75 yr 2 (2) 3 (6) 10 (11)

Race

African American 12 (10) 6 (12) 12 (14)

Caucasian 108 (89) 44 (86) 72 (82)

Hispanic 0 (0) 0 (0) 0 (0)

Other 0 (0) 0 (0) 3 (3)

Unknown 2 (2) 1 (2) 1 (1)

Abnormal digital rectal examinationa 13 (11) 38 (75) 19 (22)

Prior prostate biopsy 35 (29) 17 (33) 19 (22)

Medications

None 79 (64.8) 41 (8.4) 72 (81.8)

Other/unspecified 5 (4.1) 2 (3.9) 1 (1.1)

5-a reductase 2 (1.6) 0 (0.0) 1 (1.1)

a-Blockers 32 (26.2) 8 (15.7) 13 (14.8)

5a-Reductase + a-blockers 4 (3.28) 0 (0.0) 1 (1.1)

Total PSA (ng/ml) 5.68 (4.45–7.89) 5.45 (4.29–7.54) 7.45 (5.83–11.04)

2–4 ng/ml 18 (15) 11 (22) 6 (7)

4–10 ng/ml 87 (71) 36 (71) 52 (59)

10–25 ng/ml 14 (11) 2 (4) 25 (28)

>25 ng/ml 2 (2) 1 (2) 4 (5)

Free PSA (ng/ml) 1.02 (0.66–1.41) 0.74 (0.56–1.29) 0.79 (0.56–1.29)

Prostate volume (g) 49 (40–60) 40(31–44) 40 (30–50)

Free/total PSA ratio (%) 17 (13–22) 14 (11–18) 10 (8–16)

KR-CNC (%) 36 (28–51) 52 (37–74) 74 (51–87)

Quintile 1 (<30.5%) 43 (35) 7 (14) 2 (2)

Quintile 2 (30.5–42.1%) 36 (30) 10 (20) 6 (7)

Quintile 3 (42.1–56.2%) 19 (16) 15 (29) 19 (22)

Quintile 4 (56.2–79.6%) 17 (14) 8 (16) 27 (31)

Quintile 5 (>79.6%) 7 (6) 11 (22) 34 (29)

KR-HG (%) 16 (12–27) 34 (17–49) 50 (27–70)

Quintile 1 (<10.0%) 43 (35) 7 (14) 2 (2)

Quintile 2 (10.0–16.4%) 36 (30) 10 (20) 6 (7)

Quintile 3 (16.4–28.6%) 19 (16) 15 (29) 19 (22)

Quintile 4 (28.6–53.8%) 17 (14) 8 (16) 27 (31)

Quintile 5 (>53.8%) 7 (6) 11 (22) 34 (39)

Biopsy Gleason grade

6 46 (100) 0 (0)

3 + 4 0 (0) 44 (61)

4 + 3 0 (0) 15 (21)

8 0 (0) 8 (11)

9 0 (0) 3 (4)

10 0 (0) 2 (3)

PCa = prostate cancer; KR = K risk value result; CNC = cancer versus no cancer; HG = high-grade PCa versus benign/low-grade PCa.

Data are presented as median (interquartile range) for continuous variables and n (%) for categorical variables.
a Recent digital rectal examination result not available for 35 of the patients included.
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K is obtained ratiometrically and is not directly connected to the

corresponding level of serum PSA, except for the fact that both K and the

PSA concentration generally increase with cancer. The K parameter can

be used directly to classify patients via binary analysis (eg, cancer

present or absent), or converted by logistic regression to an individual

risk probability, KR, for the two study indications.

2.3. IsoPSA clinical performance evaluation

Two key clinical performance objectives were tested: discriminatory

power between PCa (Gleason �6) and benign prostate conditions (cancer

vs no cancer), and between high-grade PCa (Gleason �7) and low-grade

cancer (Gleason 6) or benign histology (high grade). Two receiver

operating characteristic (ROC) analyses were developed to evaluate the

discriminatory power of K. Since the subjects were already selected for
Please cite this article in press as: Klein EA, et al. The Single-para
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biopsy, the sample size was calculated according to the length of the 95%

confidence interval (CI) for the estimated sensitivity using the formula

Nc ¼
Z2
a=2

V uð Þ

L2 ; where Nc is one-half of the cancer cohort, u is the expected

sensitivity estimate, L denotes the desired one-half of the CI, and V uð Þ ¼
u 1�uð Þ (V. Kipnis, personal communication). Setting the expected

sensitivity estimate to u = 0.95 and the 95% CI to 0.9–1.0, making

L = 0.05, and with Za/2 = Z0.025 = 1.96, we obtain Nc � 70 and thus a total

sample size of �140. More directly, the confidence interval of the area

under the ROC curve (AUC) for each ROC analysis was determined using

1000 bootstrapped samples with replacement. A calibration curve for

each model was constructed to explore the relationship between the

observed and predicted outcome. Decision curve analysis (DCA) [16] was

used to investigate the clinical utility of the models in comparison to the

two extreme limits of all-biopsy (as for the current patient cohort) and

no-biopsy, as well as against the modified Prostate Cancer Prevention
meter, Structure-based IsoPSA Assay Demonstrates Improved
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Fig. 1 – Serum prostate-specific antigen (PSA) concentration versus
IsoPSA K value for all patients.
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Trial Risk Calculator (PCPTRC) 2.0 risk calculator [17], providing risk

estimates for low-grade versus high-grade cancer with PSA, age, DRE,

race, and prior biopsy as parameters. Performance parameters including

specificity, sensitivity, negative predictive value (NPV), and positive

predictive value (PPV) were examined, and their clinical consequences

for each of the two indications were recorded in terms of biopsies

avoided as defined according to selected cutoff values. Statistical

analysis was conducted using either Analyse-It for Microsoft Excel

v.4.65.2 (Analyse-it Software, Leeds, UK) or Stata/MP 13.1 for Windows

(StataCorp, College Station, TX, USA).
Table 3 – Performance metrics versus PSA at selected cutoff values for

Cancer vs no cancer 

Total PSA KR-CNC 

Prevalence (%) 53 

Cutoff 4 ng/ml 35% 

Sensitivity (%) 87 90 

Specificity (%) 15 48 

NPV (%) 50 81 

PPV (%) 54 66 

AUC 0.61 0.79 

PSA = prostate-specific antigen; PCa = prostate cancer; BH = benign histology; KR-

high-grade cancer (Gleason �7) versus benign/low-grade cancer (Gleason 6); RP

value; AUC = area under the receiver operating characteristic curve.

Table 2 – Area under the ROC curve for IsoPSA versus total PSA for
high-grade cancer versus low-grade cancer/benign histology and
for cancer versus no cancer

Model Area under the ROC curve (95% CI) p valuea

IsoPSA K Total PSA

KR-HG 0.81 (0.74–0.86) 0.69 (0.61–0.75) 0.005

KR-CNC 0.79 (0.73–0.84) 0.61 (0.54–0.67) <0.001

KR-CNC = IsoPSA K result for cancer versus no cancer; KR-HG = IsoPSA K

result for high-grade cancer (Gleason �7) versus benign/low-grade cancer;

PSA = prostate-specific antigen; ROC = receiver operating characteristic.
a Delong and Delong test.
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3. Results

The overall prevalence of PCa in the entire cohort was 53.3%

(139/261), while the prevalence of high-grade PCa was 33.7%

(88/261). As expected, there was no significant correlation

between IsoPSA K and serum PSA levels (Fig. 1; Pearson

correlation coefficient 0.2). As measured by ROC, IsoPSA

outperformed standard PSA for both study endpoints (Table 2

and Fig. 2). For the cancer versus no cancer endpoint, the AUC

was 0.79 (95% CI 0.73–0.84) for IsoPSA versus 0.61 (95% CI

0.54–0.67) for total PSA (p < 0.001). For high-grade cancer

versus low-grade cancer/benign histology, the AUC was 0.81

(95% CI 0.74–0.86) for IsoPSA versus 0.69 (95% CI 0.61–0.75)

for total PSA (p < 0.005). Calibration curves for both end-

points demonstrated very good correspondence between

predicted and observed results, with a Hosmer-Lemeshow

statistic of 8.21 (p = 0.41, >0.05) for cancer versus no cancer

and 9.86 (p = 0.28, >0.05) for high-grade cancer versus low-

grade cancer/benign histology (Fig. 2). Table 3 shows the

sensitivity, specificity, PPV, and NPV for IsoPSA versus total

PSA at selected cutoff values for risk probability for the

endpoints cancer versus no cancer (KR-CNC) and high-grade

PCa versus low-grade PCa/benign histology (KR-HG). Recog-

nizing that the decision to perform or forgo a biopsy depends

on clinical suspicion and both patient and physician risk

tolerance, Table 3 suggests some clinically relevant scenarios

illustrating the superior predictive power of IsoPSA. For

example, as an exclusion test for separating PCa from benign

disease, a risk probability cutoff value of KR-CNC = 35% for

IsoPSA provides a good balance of high sensitivity (90%) and

specificity (48%), whereas at similar sensitivity (87%)

standard PSA (at 4 ng/ml) has significantly inferior specificity

(15%). As an exclusion test to identify patients at high risk of

high-grade PCa, a KR-HG cutoff of 17% yields NPV of 96%,

while KR-HG of 70% yields PPV of 76%.

DCA also demonstrated superior performance for IsoPSA

compared to the modified PCPTRC 2.0 risk calculator. For

expression as net benefit, Fig. 3 illustrates DCA results for a

relevant risk probability range for the two study endpoints.

If the goal is to identify all patients with cancer of any grade,

KR-CNC = 35% results in a 48% reduction in unneeded

biopsies (from 122 to 63). For the objective of identifying
 risk probability

High-grade PCa vs low-grade PCa/BH

Total PSA IsoPSA KR-HG

Low RP High RP

34

4 ng/ml 17% 70%

93 96 25

17 43 96

83 95 72

36 46 76

0.69 0.81 0.81

CNC = IsoPSA K result for cancer versus no cancer; KR-HG = IsoPSA K result for

 = risk probability; NPV = negative predictive value; PPV = positive predictive
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Fig. 2 – Receiver operating characteristic (ROC) analysis and calibration plots for the models. ROC for (A) cancer versus no cancer and (B) high-grade
cancer versus low-grade cancer/benign histology. Calibration plot for (C) cancer versus no cancer and (D) high-grade cancer versus low-grade cancer/
benign histology. Solid line = IsoPSA; dotted line = standard prostate-specific antigen; TPF = true positive fraction; FPF = false positive fraction.
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only those with high grade PCa, KR-HG = 17% results in a

45% reduction in unneeded biopsies (from 173 to 95). A

summary of the number of biopsies avoided and delayed

(false negatives) versus risk probability cutoff values is

provided in Table 4.
Table 4 – Biopsies avoided and delayed for high-grade cancer versus lo

IsoPSA
KR-HG cutoff

Biopsies
performed (n)

Reduction
in FPs, n (%)

Biopsies
avoided, n (%)

�0% 261 0 (0) 0 (0) 

�10% 238 23 (13) 24 (9.2) 

�15% 197 65 (38) 67 (26) 

�17% 183 78 (45) 84 (32) 

�20% 166 96 (55) 103 (39) 

�22% 157 105 (61) 116 (44) 

�25% 148 113 (65) 131 (50) 

KR-HG = IsoPSA K result for high-grade cancer versus benign/low-grade cancer; G
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4. Discussion

In selecting a diagnostic test, especially for cancer, it is

paramount to focus on its inherent ability to reflect underlying

disease-related biology. Specificity is the weakness of the test
w-grade cancer/benign history according to IsoPSA cutoff value

GS �7 cancer, n (%) Gleason score for delayed Dx of
GS �7 cancer, n (%)

Detected Dx delayed 3 + 4 4 + 3 �4 + 4*

88 (34) 0 (0) 0 (0) 0 (0) 0 (0)

87 (33) 1 (0.4) 0 (0) 0 (0) 1 (0.4)

86 (33) 2 (0.8) 1 (0.4) 0 (0) 1 (0.4)

83 (32) 5 (1.9) 2 (0.8) 2 (0.8) 1 (0.4)

81 (31) 7 (2.7) 4 (1.5) 2 (0.8) 1 (0.4)

77 (30) 11 (4.2) 6 (2.3) 3 (1.1) 2 (0.8)

70 (27) 17 (6.5) 10 (3.8) 4 (1.5) 3 (1.1)

S Gleason score; FPs = false positives; Dx = diagnosis.
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Fig. 3 – (A) Decision curve analysis (DCA) comparing IsoPSA (green line) to the modified Prostate Cancer Prevention Trial Risk Calculator (PCPTRC)
2.0 (blue line) for high-grade prostate cancer (PCa) versus low-grade PCa/benign histology, and two extreme protocols: biopsy no patients (gray line)
and biopsy all patients (yellow line) for the study cohort. In the DCA, at any given threshold probability, the model with the best clinical outcome is
associated with the highest net benefit. (B) DCA comparing IsoPSA (green line) to the modified PCPTRC 2.0 (blue line) for all cancer versus no cancer,
and two extreme protocols: biopsy no patients (gray line) and biopsy all patients (yellow line) for the study cohort. In the DCA, at any given threshold
probability, the model with the best clinical outcome is associated with the highest net benefit.
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platforms most widely used today, including X-ray–based

imaging (eg, mammography) and blood-based expression of

specific proteins (eg, PSA), whose lack of specificity for cancer

is in part due to their lack of direct connection to the

underlying disease processes. In particular, PSA is prostate-

specific but not PCa-specific, leading to significant limitations

in diagnostic accuracy and resulting in an excess of

unnecessary biopsies and overdetection and overtreatment

of nonlethal cancers. More recent PSA-based tests, such as PHI

and 4Kscore, have better specificity for high-grade cancer

[18–20] but measure only a limited number of PSA isoforms

that may not be present in some patients.

In this study we evaluated the clinical performance of a

novel blood-based assay, IsoPSA, which measures structural

changes in PSA that result directly from disordered cellular

processes present in PCa. We demonstrate that IsoPSA has
Please cite this article in press as: Klein EA, et al. The Single-para
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better diagnostic accuracy compared to standard PSA for

detection of PCa and high-grade PCa in a cohort of men

undergoing biopsy for indications typical in contemporary

urologic practice. According to a variety of analytical tools

(ROC curves, logistic regression, and DCA), IsoPSA out-

performed a standard concentration-based PSA assay in this

study. The results show that if adopted clinically, IsoPSA

could significantly reduce the rate of unnecessary biopsies

by almost 50% while preserving both PPV and NPV for

detection of cancer versus no cancer and of high-grade PCa

versus low-grade PCa/benign histology.

Use of the IsoPSA assay has many strengths compared to

currently available PSA assays. First, by measuring structural

changes in PSA that arise specifically in cancer cells, it is less

affected by conditions such as benign prostatic hyperplasia,

inflammation, and age that reduce the specificity of standard
meter, Structure-based IsoPSA Assay Demonstrates Improved
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PSA assays. Second, current PSA assays measure only a few

prespecified PSA forms or related molecules (total PSA, free

PSA, [�2]proPSA, and/or hk2), which represent only a

fraction of the PSA isoforms that are present in patients

with PCa, while IsoPSA measures all PSA isoforms without an

a priori requirement of knowing which species are present.

Since the cellular metabolism of cancer cells may vary during

clonal evolution, the molecular species of PSA present in

blood may vary between patients and even within the same

patient over time. Thus, an assay such as IsoPSA that is

agnostic to the presence of specific isoforms is likely to have

better sensitivity and specificity in the broadest group of

patients. Structural changes in cancer-related PSA are

unaffected by drugs such as 5ARIs that lower PSA concentra-

tion, and IsoPSA can be used in patients taking these

drugs without the need for adjustment of the results. Finally,

the effectiveness of IsoPSA should remain uniform over

varying total PSA concentrations, potentially directly repla-

cing serum PSA concentration with structure, even in

screening applications.

IsoPSA provides clinically useful information in a highly

parsimonious manner, using a single test parameter, the

K value. It is the first test since the advent of PSA itself that

demonstrates an improvement in AUC performance simply

by changing the definition of the biomarker from PSA

concentration to PSA structure. Although clinical and

demographic parameters such as age, race, and prostate

volume that may affect the clinical performance of IsoPSA

were collected for this study, we have not adjusted the results

for these variables so that we could focus only on the clinical

performance of the single test result, K, of the IsoPSA assay.

Thus, the results reported here represent the minimal

performance envelope to be expected from IsoPSA, which

can be improved by considering additional population- and

individual-specific parameters. Such analyses will be the

subject of a subsequent manuscript.

The strengths of this study include its multicenter design

and reliance on standard clinical indications for prostate

biopsy in contemporary practice. Its weaknesses include

the lack of central or standardized pathology review of

the biopsies, a lack of distinction between primary and

repeat biopsy, and variability in the use of MRI for decisions

on the need for and the technique used for biopsy.

In conclusion, this study demonstrates for the first time

that use of a structure-based rather than concentration-

based assay of PSA has better diagnostic accuracy for

detecting any cancer and high-grade cancer in a cohort of

men undergoing biopsy for standard clinical indications.

Once validated, use of IsoPSA may substantially reduce the

need for biopsy, and may thus lower the likelihood of

overdetection and overtreatment of nonlethal PCa.
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