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The Great Prostate Mistake

. CheNew York Times

I never dreamed that my discovery four decades ago would lead to such a
profit-driven public health disaster. The medical community must confront
reality and stop the inappropriate use of P.S.A. screening. Doing so would

~ save billions of dollars and rescue millions of men from unnecessary,
| debilitating treatments.

RICHARD J. ABLIN MARCH 9, 2010
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PSA and Stress
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Emotional Consequences of Persistently Elevated PSA
with Negative Prostate Biopsies

John G. Scott'*”, Eric K. Shaw® Asia Friedman®, Jeanne M. Ferrante'”

Conclusion
Initial Anxiet
Comment y
These emotional responses persisted for many years in most of our subjects. Increased Fear of Cancer
A few men were reassured about their persistently elevated PSA, but only
. . o Relief Followed by Increased Vigilance
After multiple negative prostate biopsies.

Relief Followed by Less Worry about Elevated PSA

Frustration with Uncertainties of PSA

Take home message

These data suggest that there should be more effort to develop guidelines for subsequent
prostate biopsies after an initial negative biopsy, and more effort t0 encourage
primary care clinicians and urologists to discuss emotional risks of PSA

testing with their patients.
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Controverscreening

Prostate Cancer Screening in the Randomized Prostate, Lung,
Colorectal, and Ovarian Cancer Screening Trial: Mortality
Results after 13 Years of Follow-up

Gerald L. Andriole, E. David Crawford, Robert L. Grubb Ill, Saundra S. Buys, David Chia, Timothy R. Church, Mona N. Fouad,
Claudine Isaacs, Paul A, Kvale, Douglas J. Reding, Joel L. Weissteld, Lance A. Yokochi, Barbara Q'Brien, Lawrence R. Ragard,
Jonathan D. Clapp, Joshua M, Rathmell, Thomas L. Riley, Ann W. Hsing, Grant Izmirlian, Paul F. Pinsky, Barnett S. Kramer,
Anthony B. Miller, John K. Gohagan, Philip C. Prorok; for the PLCO Project Team

Conclusions After 13 years of follow-up, there was no avidence of a mortality banefit for organized annual scraening in tha
PLCO trial compared with opportunistic screening, which forms part of usual care, and thera was no apparent
interaction with age, baseline comorbidity, or pratrial PSA testing.

Screening and prostate cancer mortality: results of the
European Randomised Study of Screening for Prostate
Cancer (ERSPC) at 13 years of follow-up

Fritz H Schroder, Jonas Hugosson, Manique | Roobol, Teuvo L Tammela, Marco Zappa, Vera Nelen, Maciej Kwiatkowski, Marcos Lujan, Liisa Mdttdnen,
Hans Lilja, Louis | Denis, Franz Recker, Alvaro Paez, Chris H Bangma, Sigrid Carlsson, Denella Puliti, Amauld Villers, Xavier Rebiliard, Matti Hakama,
Ulf-Hakan Stenman, Paula Kujala, Kimmo Taari, Gunnar Aus, Andreas Huber, Theo H van der Kwast, Ron H N van Schaik, Harry J de Kening, Sue M Moss,

Anssi Auvinen, for the ERSPC investigators*

Interpretation In this update the ERSPC confirms a substantial reduction in prostate cancer mortality attributable w0
lesting of P5A, with a 5uh5l:|n1i.1}.ljr increased absolute effect at 13 YEears mmp:red with &nd.ings after 9 and 11 years.
Despite our findings, further quantification of harms and their reduction are still considered a prerequisite for the
introduction of populated-based screening,



PSA : importance of density...
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UROLOGY

PSA density improves prediction of prostate

camncer
Ashok Verma, MD,! Jennifer St. Onge, PhD,? Kam Dhillon,® Anita Chorneyko?

'Department of Diagnostic and Interventional Radiology, Regina Qu’Appelle Health Region, Regina, Saskatchewan, Canada
“Research and Performance Support, Regina Qu’Appelle Health Region, Regina, Saskatchewan, Canada
*Prostate Assessment Centre, Regina Qu’Appelle Health Region, Regina, Saskatchewan, Canada

Can | Urol 2014;21(3):7312-7321.

Materials and methods: Pre-biopsy data were collected from 521 men
referred for biopsy from January-December 2011 and cancer
aggressiveness data from 96 men who had radical prostatectomy.
Model predictors included:

e total PSA, DRE, the ratio of free to total PSA (PSAf/t) (model A),

e plus PSA density (model B).

Conclusions: PSA density has discriminative predictive power for
prostate cancer. It had similar sensitivity, but greater specificity
compared to using PSA total, DRE and PSAf/t. These results support
the value of using PSA density to improve prediction of prostate

cancer and reduce unnecessary biopsies.



UROLOGY

PSA density improves prediction of prostate

cancer
Ashok Verma, MD,! Jennifer St. Onge, PhD,? Kam Dhillon,® Anita Chorneyko®

100 F
80
" —— DENSITY
S e60f @ [eta@® || Age
E DRE
3 =1 PSAratio
PSAtot

0 40 80
100-Specificity

Figure 1. ROC curves for univariate variables predicting
oositive biopsy.



UROLOGY

PSA density improves prediction of prostate

cancer
Ashok Verma, MD,! Jennifer St. Onge, PhD,? Kam Dhillon,® Anita Chorneyko®

TABLE7. Areas under the curve (AUC) and sensitivity and specificity for model A versus model B in predicting
positive biopsy

Model N Area (SE) 95% CI 95% CI Sensitivity Specificity
lower upper
Model A
(PSA total, PSAf/t, DRE 265 .59* (04) .53 .66 74% 44%
Model B
(PSAf/t, PSA density)
Overall 321 .66* (.03) .60 72 72% 61%
Age 50-59 74 .57 (.07) 44 70 41% 73%
Age 60-69 155 .63* (.05) 54 72 60% 65%

Age 70+ 92 66* (.07) 53 79 89% 43%
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PSA density improves prediction of prostate

cancer
Ashok Verma, MD,! Jennifer St. Onge, PhD,? Kam Dhillon,® Anita Chorneyko®

100 f Conclusion
80 |
> L study suggests that using TRUS to image the prostate and
> 60 t Model A calculate PSA density adds substantial Predictive
g L, ¥ 7l e Model B POWET to diagnostic testing for prostate cancer
8 40 |

20 & PSA density has similar sensitivity, but Sreater

specificity compared to using PSA total, DRE and
PSAf/t.
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EUROPEAN UROLOGY 66 (2014) 964-969

available at www.sciencedirect.com
journal homepage: www.europeanurology.com
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Words of Wisdom

Focal point

The inclusion of information on prostate volume (in this case, transrectal ultrasound [TRUS]-assessed prostate

Re: PSA Density Improves Prediction of Prostate Cancer
Verma A, St. Onge ], Dhillon K, Chorneyko A

Can ] Urol 2014;21:7312-21

Monique ]. Roobol*
Department of Urology, Erasmus Medical Centre, Rotterdam,
The Netherlands

volume) increases discrimination considerably in this data set (AUC: 0.66).

the RC based on data from the Dutch Prostate Cancer Prevention Trial ( ERSPC) was recently updated to a 2.0 version

that now includes the possibility of entering data on prostate volume www.prostatecancer-riskcalculator.com

But TRUS :
e Discomfort
* Time

* resource consuming

ERSPC Rotterdam this correlation is much better if DRE assessment of prostate volume is standardized (eg, 25,

40, or 60 ml).

Carlsson et al. who found almost similar predictive discrimination when replacing TRUS- based volume

information with a panel of biomarkers known as the four-kallikrein panel

the PSA test is the mainstay in the decision to perform a prostate biopsy, information on prostate volume
must be taken into account, preferably on the basis of an objective individual risk assessment using an RC or

a nomogram.



PSA kinetics

PSADT is calculated as the slope of a linear regression of PSA measurements over
time(ng/ml yr), PSADT represents the relative rate of PSA change over time and is
defined as the time needed for the PSA value to double.

PSADT = log 2(t2 S t1)/(log PSA2 Slog PSA1)]
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Review - Prostate Cancer

Current Applications for Prostate-Specific Antigen Doubling

Time

Michelle L. Ramirez, Eric C. Nelson, Ralph W. deVere White,
Primo N. Lara Jr., Christopher P. Evans "

Section 2

Section 3

2008

Section 4.1

Section 4.2

Section 5

PCa diagnosis?

Positive repeat

biopsy*

Aggressive disease?

Progression during
active surveillance?

Biochemical failure
after definitive
treatment?

Disease progression®

Local versus
metastatic disease?

Response to salvage
therapy?

PCa mortality?

Time to clinical
failure?

Metastatic
progression?

PCa mortality?

Response to
deferred
antiandrogens*

Response to
chemotherapy *

PCa mortality?
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Review - Prostate Cancer
Current Applications for Prostate-Specific Antigen Doubling
Time

Michelle L. Ramirez, Eric C. Nelson, Ralph W. deVere White,
Primo N. Lara Jr., Christopher P. Evans*

2008

P No. of PSA Median time PSADT significantly correlated with
R determinations  batween PSA
E per patient  determinations, Gleason Pltholoﬁc Extracapsular  Seminal Surgical
(median) mo (range) score extension vesicle  margin status
involvement
T Hanks et ul [14]" TI-TINXMD >3 9 248 No No* nu :
Galubotf et al [15] T1-TZNOMX >3 % (-89 Ne
R Fgawa «t al {16 Ti-T3aNIMX >2(4) 17 §-74) No
Freedland et al [17) T1-TZNOMX >2(4) 23 (12-98) Ne ¥ No
E PSADT = prostate-specific antigen doubling time; na » not applicable (no pathologie specimen for evaluation),
A * Clindeal stage (pathologie stage not applicable since treatment was radistherpy).
* T1 versus T2-T3.
T " Sigrificance denotes p <0.05.
P .
Follow-up, yr Time interval
(0] (range) determinatio between PSA
determinations
S Pound et al [29] 53 P5-15) > Every 3 mo (year 1),
semiannually (year 2),
T and annually thereafter

Resberts et al {30) 47 P51y’ >2 {159/y1) Not spacified!

Santor et al 24 1 pa-73) >4 Every 3-6 mo

Crock et al 27) 57 @#-9)! 6-18 (median 12) Every 2 mo {year 1),
every 4 mo (year 2),
semiannually (years 3-5),
and annually thereafter

PSADT « p pecific antigen doubling tme; RP = radical prestatectomy; EBRT » external Seam radiation thempy.
" Mean value.

! Median value.

! A values taken within a 15-mo period.

~>m>X
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EU ROPEAN‘ Prostate Cancer

PSA Doubling Time Versus PSA Velocity to Predict High-Risk
Prostate Cancer: Data from the Baltimore Longitudinal Study
of Aging

2008 Stacy Loeb®*, Anna Kettermann®, Luigi Ferrucci®, Patricia Landis®, E. Jeffrey Metter®,
H. Ballentine Carter®
'Bnllim'om Longitudinal Study of%
Aging (4
(n= 1806 male participants) | ‘
1 ) PSAV higher PSA DT before diagnosis

7= 1071 men with PSA measurements after age 40

@
PSAV (ng/ml per year)
Median - 0.0
Mean (SD) 10.2 (26.9) 0.15 (0.62) <0.000
PSA DT (years)
: Median 31 9.7
iy Mean (SD) 5.7 (13.3) ~7.9 (330.6) 0.303

AN V:S e ),' i ; i
(5) incomplete diagnostic infoi i us for laboratory error,
(7) pCA diagnosed at autopsy. prior to diagnosis

PSAV higher PSA DT lethal pCA

({)

PSAV (ng/ml per year)
Mean (SD)
PSA DT (years)

Median 23 9.7
Mean (SD) 31 (12.2) —7.9(330.6) 0.408

High-risk pCA
(n=27)
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JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

2009

Systematic Review of Pretreatment Prostate-Specific
Antigen Velocity and Doubling Time As Predictors for

Prostate Cancer
Andrew ]. Vickers, Caroline Savage, M. Frank O’Brien, and Hans Lilja

End Point No. of Articles
Biopsy result 26
Biopsy result after negative biopsy 16
Prediction of future diagnosis 10
Diagnosis of advanced cancer 7
Cancer severity 12
Biochemical recurrence 14
Progression on active surveillance 1
Metastases or death 14

NOTE. The proportions do not add up to 100%, because several stud
included more than one end point.

Conclusion
There is little evidence that calculation of PSA velocity or doubling time in untreated patients

provides predictive information beyond that provided by absolute PSA level alone. We see no
justification for the use of PSA dynamics in clinical decision making before treatment in early-stage
prostate cancer.



UROLOGY @

;; Screening and Biopsy
- A Commentary on PSA Velocity and Doubling
“ Time for Clinical Decisions in Prostate Cancer
2014 Andrew J. Vickers, lan M. Thompson, Eric Klein, Peter R. Carroll, and Peter T. Scardino

(1) High PSA velocity is not an indication for biopsy

(2) For men with a low total PSA but a high PSA velocity, consideration
should be given to having PSA taken at a shorter interval

(3) Men with an indication for biopsy should be biopsied irrespective of PSA
velocity

(4) Changes in PSA after negative biopsy findings do not determine the need
for repeat biopsy

(5) Monitoring PSA over time can aid judgment in decisions about biopsy, as
informed by the clinical context

(6) PSA velocity is uninformative of risk at diagnosis

(7) High PSA velocity is not an indication for treatment in men on active
surveillance

(8) PSA velocity at the time of recurrence should be entered into prediction
models (or “nomograms”) to aid patient counseling

(9) PSA changes after treatment for advanced disease can help indicate
therapeutic response.




PSA Kinetics and AS

PSA-DT of >10 yr can be considered favourable
PSA-DT of <3—4 yr should lead to the advice to
switch to radical treatment.




PSA Kinetics and AS
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Prostate-Specific Antigen Kinetics During Fol! ,O(\é 006‘
Unreliable Trigger for Intervention in a Pr \Og* 6-\\\’0
Surveillance Program ré&(\o %0\“
R\Z
Table 3. Demographic and Clinical Cha- e\%QQO’&\\\ . Men With Favorable
And Adverse Disease = @@4 O(\(O statectomy
o Q
66\0 N Adverse
WO 3 (n = 17)
r@ .\Q A
Characteristic ’x@\\ ((\OQ i SD Mean SD P
O \N
Age at entry, years 6006*5\0 o1.3 5.3 63 5.1 31
Age at surgery, ye  C? ‘C\OQ 64.4 5.0 65.8 4.2 .30
PSA at last foll- ¥ @7 4.4 3.5 4.5 3.3 85
Follow up, + g9 &\® 3.1 1.6 2.9 1.1 73
PSAV, nig® K¢ o 0.65 1.9 0.53 1.4 79
PSARAY . 2.5 8.5 2.1 6.2 87
— OO S

X
Abb.QO% \@Oe .. SD, standard deviation; PSA, prostate-specific antigen; PSAYV,
PSA v\@Q y: PSADT, PSA doubling time.
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Urinary Biomarker
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BussemakersMJ, etal.DD3:a new prostate-
specificgene,highly overexpressed in Pca.




Traslational AP(CA3)PLICATION

=
&
o B
2

Performance of the Prostate Cancer Antigen 3 (PCA3) Gene

Value of PCA3 for a First-line Diagnostic Test

Monique J. Roobol ", Fritz H. Schroder, Pim van Leeuwen, Tineke Wolters,
Roderick C.N. van den Bergh, Geert J.L.H. van Leenders, Daphne Hessels

and

Prostate-Specific Antigen in Prescreened Men: Exploring the

100 -

- (A)
PSA>30ng/ml  PSA <30ngml 1 .| 7
- %4
80 P
A 70+ 7 o
PCA3 >10 223 584 oF 3 /
PCA3 <10 37 121 L '/' [_ ogPsa
Total 260 705 3 7 ogPCAS
W0 s K
B: s0f ; /
PCA3 >10 197 492 wof !/
PCA3 <10 32 0 wb :
Total 229 492 o r"'l | (TSN PN 9 PP BV T | Lialeg
a 10 20 30 40 S50 60 70 80 €0 100 Dl 10 20 30 40 S0, 80 ‘70 lBD‘ QD‘ 100
PCA3 = prostate cancer antigen 3 gene; PSA = prostate-specific antiee R 10y, 100-Spaicity
0-Soecicny
Cohort [Test JTAUC [ 95% CI
Al [P&;A 0581 | 0.544-0617

(n=721; 122 Pea)

All

PCA3 | 0635% | 0.582-0689

(0=721.122 PCa)
Man with previous
negative biopsy

Me1 with PSA <3.0
ng/ml
L{n =497 79 PCa)

PCAZ2 | 08681 0.559-0 802

| PCA3 | 0827 |0.563-0.692

l







PCA3-Trials

EUROPEAN UROLOGY 54 (2008) 1081-1088

xRy
available at www.sciencedirect.com

journal homepage: www.europeanurology.com

European Association of Urclogy

Clinical Utility of the PCA3 Urine Assay in European Men
Scheduled for Repeat Biopsy

Alexander Haese ™", Alexandre de la Taille?, Hendrik van Poppel ¢, Michael Marberger 9,
Arnulf Stenzl ©, Peter F.A. Mulders’, Hartwig Huland 9, Clément-Claude Abbou®, o
Mesut Remzi9, Martina Tinzl9, Susan Feyerabend ©, Alexander B. Stillebroer’, CO”CIUSIO"

Martijn P.M.Q. van Gils/, Jack A. Schalken’
i AT A 13 S

High predictive performance in rebiopsy

>

w

a 50 - 47

2 Cut-off of 35 had a greater diagnostic accuracy than

® 40 - %fPSA (cut-off of 25%).

a

0 32

® 30 4 The PCA3score was independent of:

§ 24 *The number of previous biopsies

& 20 - *Age

& = *Prostate volume,

10 *PSA level.

Eo

°\3 PCAI <10 1019 20-34 3549 50100 >io0  JYhe PCA3 score was significantly higher in men with:
Score(n=100) (n=104) (n=105) (n=50) (n=61) (n=43) *(HGPIN)vs No-HGPIN

*Clinical stage T2 versus T1
*Gleason score >7 versus <7
*Significant” versus “Indolent’ Pca.



Picazrediting Tools
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Initial Prostate Biopsy: Development and Internal Validation
of a Biopsy-specific Nomogram Based on the Prostate Cancer

Antigen 3 Assay
(a) . {
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igital rectal : r
| examination unsuEpitious

| Prostate volume, i . i i g : .
em? 180 1860 140 120 100 B0 &0 40 20 0

I
PCA3 score

=21

Total points . T
1 o 20 40 60 80 100 120 140 160 180 200 220 )

= ababili . . ’
Ca pr bility anz nN102 D4 0608 00 n.0%



Picazrediting Tools

(A (B) ©
& 100 % & 100 2 & 100 2
4 7 7’
E 80 4 E 80 / g 80 4
2 2 g
- 60 7 K< 60 = = 60
g g g
- 40 - == = Reference ine - 40 - = = - Reference line .8 40 - = = = Reference line
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] 7, / Chun's nemegram w o Chun’s nomogram wn Chun's nomogram
8 01+ - a 0 v . a 0 : ‘
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Predicted probability (%) Predicted probability (%) Predicted probability (%)

Fig. 3 - Calibration plots depicting the agreement between predicted and observed probabilities of positive biopsy for the Prostate Cancer Prevention Trial
risk calculator and Chun’s nomogram for (A) the entire cohort, (B) initial biopsy, and (C) repeat biopsy.
PCPT = Prostate Cancer Prevention Trial

(A) (B
03 03
025 ™. 025
£ 02 3 £ 02 \\
5015 TN ——PCPT caiculator 2015 RN = PCPT czlculator ~——PCPT calculator
g 01 ., WAL ——Chun's nomogram 2 01 \-'\'—\,\ ~— Chun's nomogram Chun's nomogram
005 < Treatal 0.05 K e Troatall Treat all
Og i Treal none o,og | Treat rone 005 A Treat none
10 15 20 25 30 35 40 10 156 20 26 30 35 4 10 15 20 25 30 35 40
Threshold prebability (%) Threshad probebility (%) Thresheld probability (%)
Threshold probability (%) 10 15 20 25 30 35 40
PCPT 262 22.2 18.4 150 12.0 10.6 8.3
Net benefit (%o) Chun’s 264 22.2 19.8 168 13.9 B.9 5.7
Treat all 26.1 21.7 16.9 113 5.0 23 -10.8
Net reduction in avoidable PCPT 1 2 6 11 16 24 29
biopsies (%) Chun’s 2 3 12 17 21 21 25

Conclusions: Both Chun’s nomogram and the PCPT calculator, by incorporating PCA3, can assist in the
decision to biopsy by assignment of an individual risk of PCa, specifically in the PSA levels <10 ng/ml.



PCA3-Prognostic Performance

Radical Prostatectomy

Prostate Cancer Antigen 3 Score Accurately Predicts Tumour

s rinary PCA3 Score Predicts Prostate Cancer Multifocality

Virginie Viaeminck-Guillem, Marian Devonec, Marc Colombel,
Claire Rodriguez-Lafrasse, Myriam Decaussin-Petrucci and Alain Ruffion®

from the Degartmen’s of Madical Unit of Mojeculr Oncoiogy and Transfer (VWG, CRLL Umiogy (MD, MC, AR and Psthaiogy (MDF) of
Hospices OVE of Lyon, Medcsi Fscully of Lyon | University (WG, MD, MC CRL MDF, ARI snd instilute of Funclionsf Ganomics of Lyon
VWG, MOF, ARL Lyon France
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Relationship Between Prostate Cancer Gene 3 (PCA3)
and Characteristics of Tumor Aggressiveness

P PR e 1 1 o : a2
Herbert Augustin, * Katrin Mayrhofer,” Karl Pummer,” and Sebastian Mannweiler

'Departmentof Urology, Medical University of Graz, Graz, Austria
ZInstitute of Pathology, Medical University of Graz,Graz, Austria

CONCLUSIONS: The PCA3 score did not show any

significant correlation with TV, primary or secondary GS.




PSA Revolution

Prostate-specific antigen isoforms

Summary of the studies focusing on (-7,-5 )pPSA
T e ]

Bangma CH 2004 0,9-10,2 No improvement over fPsa

Mikolajczyk SD 2004 380 4-10 Predictive value not reported

Naya Y 2004 43 4.4-8.5 (-7)pPsa not discriminative in Pca
vs. noPca

Stephan C 2006 898 1-10 No improvement over fPsa

Lein M 2005 2055 0,28-8.1 No improvement over fPsa



'@ - [-2]proPSA in Pca detection

A Truncated Precursor Form of Prostate-specific Antigen Is a More Specific Serum
Marker of Prostate Cancer

Stephen D. Mikolajczyk,! Kathy M. Marker, Lisa S. Millar, Abhay Kumar, Mohammad S. Saedi, Janice K. Payne,
Cindy L. Evans, Carlton L. Gasior, Harry J. Linton, Philip Carpenter, and Harry G. Rittenhouse

AR Hybritech, Inc., San Diego, Califormia 92121 [S.D.M, EM M, L S M, A K, M S S, JKP, CLE, CLG,HJL, HG R]. and University of California, Irvine
Medical Center, Department of Pathology, Orange, California 92868 [P. C.]

A Precursor Form of Prostate-specific Antigen Is More Highly Elevated in Prostate
Cancer Compared with Benign Transition Zone Prostate Tissue

Cancer .
Research®

Stephen D. Mikolajczyk,! Lisa S. Millar, Tang J. Wang, Harry G. Rittenhouse, Leonard S. Marks, Weitao Song,
Thomas M. Wheeler, and Kevin M. Slawin

Hybritech Incorporated, a subsidiary of Beckman Coulter, Inc., San Diego, CA 92121 [S. D. M, L S Mi, T J W., H G R]: University of California, Los Angeles, CA, 90095
[L.S. Ma ]: and Scott Department of Urology, Baylor College of Medicine and the Methodist Hospital, Houston, TX 77030 [W. S, T M. W, K. M. 5]

PROSTATE @
CANCER
MISSIION Phi=([-2]proPSA/fPSA)*\tPSA



Summary on Biopsy Performance : phi,%p2PSA and

p2PSA

Liang Y. 2010

Le B.V. 2010

Jansen
F.H.2010

Guazzoni
G.2011

Stephan C.
EAU 2011

Catalona WIJ
2011

223 (Psa 2-10 ng/ml)

74 (Psa 2,5-10 ng/ml)

405 (Psa 2-10 ng/ml)
351

268(Psa 2-10 ng/ml)

902(Psa 1.6- 8ng/mL)

892(Psa 2-10 ng/ml)

(AUC=0,59)

(AUC=0,77)

(AUC=0,75)
(AUC=0,70)

(AUC=0,76)

(AUC=0,72)

(AUC=0,703)

(AUC=0,57)

(AUC=0,76)

(AUC=0,71)
(AUC=0,69)

(AUC=0,76)

(AUC=0,53)

(AUC=0,61)
(AUC=0,62)

(AUC=0,59)



REVIEW ARTICLE

Prostate health index vs percent free ®
prostate-specific anfigen for prostate cancer
detection in men with “"gray’’ prostate-specific
anfigen levels at first biopsy: systematic review

and meta-analysis

DARIO BRUZZESE, CLAUDIA MAZZARELLA, MATTEO FERRO, SISTO PERDONA, PAOLO CHIODINI,
GIUSEPPE PERRUOLO, and DANIELA TERRACCIANO

PHI
Total studies 1dentified=723
Study TP FP FN TN Sensitivity (95% CI) Specificity (95% Cl)  Sensitivity (95% CI) Specificity (95% CI)
Jansen EU 2010 Site 2 54 18 120 159  0.31(0.24,0.38]  0.90[0.84, 0.94] - -
¥ Jansen EU 2010 Site 1 78 18 148 161  0.35[0.28,0.41]  0.90[0.85,0.94] - -
510 Temoved Guazzoni EU 2011 46 16 61 145  0.43[0.33,053]  0.90(0.84,0.94] & -
Zits Lazzeri EU 2013 166 144 98 238  0.63[0.57,0.60]  0.62[0.57,0.67)
duplicate - -
pcates ) Ferro POne 2013 80 57 28 135  0.74[0.65,0.82]  0.70[0.63,0.77] - --
Excluded at fitle stage: Le Juro 2010 23 13 3 24 0.88[0.70, 0.98] 0.65 [0.47, 0.80) — ——
Vv . Loeb JUro 2013 325 241 36 104 0.90 [0.86, 0.93] 0.30[0.25, 0.35] L =
T irrelevant: 76 o NG Int Urol Nephrol 2013 19 105 2 104  0.90[0.70,0.99] ~ 0.50[0.43,057)  , , , —= & .,
<unique artic 2| namative review. editorial. 00.2040.608 1 002040608 1
retrieved gnidelines or commentary: 20 JFreePSA
Not published in English: 6
Study TP FP FN TN Sensitivity (95% C) Specificity (95% C)  Sensitivity (95% CI) Specificity (35% CI)
Jansen EU 2010 Site 2 21 18 153 159  0.12[0.08,0.18]  0.90[0.84,0.94] ® -
$ Excluded at abstract stage: Jansen Eq 2010 Site 1 40 18 186 161 0.18[0.13,0.23] 0.90 [0.85, 0.94] = -
- - Guazzoni EU 2011 21 16 86 145  0.20[0.13,0.28  0.90[0.84,0.94] - -
60 articles requiring Wil ts Ferro POne 2013 38 27 70 165  0.35[0.26,0.45]  0.86[0.80,0.91] - -
abstract review ST Lazzer| EU 2013 158 158 106 224  0.60[0.54,0.66]  0.59[0.54,0.64] - -
et i Le Juro 2010 23 22 3 15 0.88(070,098  0.41[0.25,0.58] —= ——
it et D Loeb JUro 2013 325 274 36 71  0.80[0.86,0.93]  0.21(0.15,0.25)] - =
Al NG Int Urol Nephrol 2013 19 186 2 23 0.90(070,0.99)  0.11[0.07,016 , , ., , -—® & . ., |
0020406081 0020406081
" Excluded af full text stage:
16 articles requiring N
full text review | not eligible: 8
The areas under curve (AUCs) of PHI and %fPSA were 0.74 (95% confidence interval [Cl], 0.70-0.77) and

0.63 (95% Cl, 0.58-0.67), respectively.
Meta-regression analysis confirmed the superiority of PHI which showed, compared with %fPSA, a
= relative diagnostic odds ratio of 2.81 (95% Cl,2.19-3.6; P, 0.0001
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Prostate Health Index (Phi) and Prostate Cancer Antigen
3 (PCA3) Significantly Improve Prostate Cancer Detection
at Initial Biopsy in a Total PSA Range of 2-10 ng/ml

Matteo Ferro®®®, Dario Bruzzese?”, Sisto Perdona’, Ada Marino®, Claudia Mazzarella®,
Giuseppe Perruolo®, Vittoria D'Esposito®, Vincenzo Cosimato®, Carlo Buonerba®, Giuseppe Di Lorenzo®,
Gennaro Musi®, Ottavio De Cobelli® Felix K. Chun’, Daniela Terracciano®
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Base Model Base Modeh-phi Base ModeHPCA3 Base Modd+phi+{CA3
Predictors of Pca OR. (95% C1) P O.R. (95% C.L) P O.R. (95% C.L) P O.R. (95% C.L) P
Age 1.10{(105t0 1.14) <000 108 (1030113 <0001 108 {(1.03t01.14 <000

PSA 097 (085 to 109) 0575 094 (083 10 108) 0382 Q.85 (073 to 098) 0027
% fPSA Q02 (000 to 059) 0024 004 (000 1o 132) oon Q10 (000 to 342) 0198
DRE (positive vs negative) 3147 (1.82 t0o 658) <0001 289 (14810 567) 0002 237 (1114 10 493) 0021
Prostate volume 099 (097 10 101) 099 (097 10 101) 027 099 (097 10 1.02) 0547
phi - - 1.05 (1.03 t0 1.07) <0001
PCA3 101 10 102) <0001 1.01 (100 t0 1.02) 0016
AUC (95% CL) 072 (067 10 079) Q77 (07210 083) 0483 (078 10 087)
-3 <0001 Q028 <0001
‘Compared with the base model - De Long method.
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Predicting prostate biopsy outcome: prostate health index (phi) and prostate cancer
antigen 3 (PCA3) are useful biomarkers
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Tumor volume

Significant PCa

Pathologic Gleason score

Pathologic category =T3 Seminal vesicle invasion

<0.5 =>0.5 Yes No <7 =1 No Yes No Yes
Age (y), median (IQR)* 65.0 (62.0- 65.0 (61.0-66.0) 65.0 (62.0-67.0) 65.0 (61.0- 64.0 (21.0- 65.0 (61.25- 65.0 (61.0-68.0) 66.0 (63.5-69.0) 65.0 (61.0- 64.0 (61.0-68.0)
67.75) 67.5) 68.0) 67.0) 67.0)
P value 0.97 0.98 0.59 0.70 0.61
BMI (kg/m?), median (IQR)* 28.2 (23.0-32.0) 26.1 (23.9-29.0) 26.5 (24.0-29.4) 27.0 (22.5- 26.2 (240~ 27.0 (24.0-31.0)0 27.0 (24.0-31.0) 24.9 (24.0-28.2) 27.0 (23.9- 26.9 (23.2-31.6)
31.9) 31.0) 31.0)
P value 0.59 0.99 0.33 0.52 0.91
tPSA (ng/ml), median 4.1 (3.24.8) 6.9 (5.0-8.6) 6.9 (4.9-8.5) 4.1(3248) 46(39-63) 7.2(51-89) 6.1 (4.5-7.9) 8.2 (5.1-94) 5.6(49-82) 7.4 (6.1-9.0)
(IQR)*
P value <0.01 <0.01 <0.01 <0.01 0.31
fPSA (ng/ml), median 0.82 (0.66-0.94) 091 (0.69-1.30) 0.91 (0.69-1.30) 0.82 (0.65- 0.90 (0.69— 0.85 (0.77-1.16) 0.86 (0.69-1.16) 1.15 (0.77-1.30) 0.87 (D.66- 0.89 (0.71-1.16)
(IQR)* 0.93) 1.23) 1.28)
P value 0.19 0.18 0.90 0.49 0.75
% Free PSA, median (IQR)* 0.19 (0.16-0.26) 0.12 (0.11-0.20) 0.16 (0.11-0.20) 0.19 (0.14 0.19 (0.16 0.15 (0.10-0.19) 0.317 (0.12 0.14 (0.10-0.18) 0.17 (0.12 0.12 (0.10-0.16)
0.26) 0.26) 0.22) 0.22)
P value 0.66 0.69 <0.01 0.59 <0.05
p2PSA (pg/ml), median 12.7 (8.8-15.7) 23.2(16.3-35.5) 23.2 (16.1-34.7) 12.7 (7.8-15.5) 16.2 (12.3 23.4 (15.8-35.5) 199 (13.9-25.8) 30.6 (19.7-43.8) 19.8 (14.1 36.5 (23.2-51.2)
(IQR)* 22.8) 30.2)
P value <0.01 <0.01 0.02 0.03 <0.01
Top2PS A, median (IQR)* 1.7 (1.1-1.9) 25 (1.9-3.3) 2.5 (1.8-3.2) 1.7 (1.1-1.9) 1.8 (1.5-22) 2.6 (2.0-3.5) 2.1 (1.7-2.8) 29 (2.1-36) 2.1(1.8-29) 4.3 (28-74)
P value <0.01 <0.01 <0.01 <(.01 <0.01
PHI, median (IQR)* 34,4 (23.7-38.2) 62.3(47.3-93.9) 61.3 (46.2-93.8) 344 (254 38.2 (326 65.4 (50.8-98.9) 499 (38.2-71.6) B1.7 (56.6 52.1 (39.2 107.1 (69.1
37.6) 49.9) 106.9) 77.9) 147.4)
qve 3 . S vn <001
PCA3, median (IQR)* 29.0 (22.0-35.0) 81.0 (53.5- 61.3 (52.0- 250 (220 33.0 (240 85.5 (58.5 66.0 (33.0-93.0) 98.0 (81.0 .0 (33.0 125.0 (80.0
TZ5.0U) TZ5.07 REAY 70.U) 123437 T3] 98.0) |34.0)
P value <0.01 <0.01 <0.01 <0.01 0.02
Prostate volume (cc), 39.45 (33.5- 33.0(25.0-43.0) 39.0 (33.0-45.0) 36.6 (28.5- 39.5 (30.0- 39.0 (33.0-45.0) 39.0 (30.0-45.0) 39.9 (34.5-40.0) 39.9 (30.0-45.) 35.0 (33.045.)
median (IQR)* 45.0) 43.0) 50.0)
P value 0.111 0.48 0.65 0.90 0.36
Percentage of positive 22.0 (11.0-27.0) 8.0 (5.0-11.0) 19.0 (11.0-27.0) 8.0 (5.0-11.) 11.0 (5.0-16.0) 27.0 (11.0-27.0) 16.0 (11.0-27.0) 22.0 (11.0-27.0) 16.0 (11.0- 27.0 (27.0-38.0)
cores, median (IQR)* 27.0)
P value <0.01 <0.01 <0.01 <0.01 <0.01
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PHI index in an accurate predictor of high grade , high
stage and volume Pca

Conclusion :

PCAS, phi and sarcosine are predictors of PCa characteristics
ar final pathology. Successfil clinical translation of these
Jindings would rediuce the frequency of surveillance biopsies
and may enhance acceptance of active surverllance (AS).
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