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High-Risk PC Very High-Risk PC

Localized Non Localized

EAU/ ESTRO/ESUR/SIOG PSA > 20 ng/ml or GS > 7 ( any PSA any GS (any GS grade) Not defined
Guidelines ISUP Grade 4/5) orcT2c cT3-4 or cN+

Localized
AUA/ASTRO/SUO PSA = 20 ng/ml or GS > 7 ( ISUP Grade 4/5) or=cT3 Not defined
Guidelines

Localized Localized
NCCN Guidelines PSA > 20 ng/ml or GS > 7 ( ISUP Grade 4/5) orcT3a cT3b-cT4 or Primary

Gleason pattern 5
or > 4 cores with
GS>7

EAU = European Association of Urology; ESTRO = European Society for Radiotherapy & Oncology; SIOG = International Society of Geriatric Oncology; AUA =
American Urological Association; ASTRO = American Society for Radiation Oncology; SUO = Society of Urologic Oncology; NCGN = National Comprehensive
Cancer Network. PSA = Prostate Specific Antigen; GS = Gleason score; ISUP = International Society of Urological Pathologists.



Guidelines for radical treatment e 48 ESTRO SIQJ @ ))

of high-risk localised disease of Urology VORSHE SIS ReEy

Recommendation

Strength rating

Radical Prostatectomy (RP)

to patients with high-risk localised PCa and a life expectancy of > ten years only

Extended pelvic lymph node dissection (ePLND)

Perform an ePLND in high-risk disease.

Strong

Do not perform a frozen section of nodes during RP to decide whether to proceed with, or
abandon, the procedure.

Strong

Radiotherapeutic treatment

In patients with high-risk localised disease, with
76-78 Gy (two to three

years).

In patients with high-risk localised disease, (either high-
dose rate or low-dose rate), (two to three years).

Therapeutic options outside surgery and radiotherapy

Do not offer either whole gland or focal therapy to high-risk patients.

Strong

Do not use ADT monotherapy in asymptomatic patients.

Strong




American Urological Association (AUA) / American Society for Radiation ' ~[inicallv Localized
Oncology (ASTRO) / Society of Urologic Oncology (SUO) ProstateyCa ncer

Table 4. Care Options for Localized Prostate Cancer by Level of Evidence
and Strength of Recommendation’

Evidence
Level/

Recommendati

on Strength

Prostate Cancer Severity/Aggressiveness

Low Risk

Intermediate Risk

Very Low Risk Low Risk Favorable Unfavorable
Active NA Radical Radical
Surveillance Prostatectomy Prostatectomy
OR OR

Radiotherapy?
with Androgen
Deprivation
Therapy

Radiotherapy?
with Androgen
Deprivation
Therapy




Preferences in the management of high-risk
prostate cancer among urologists in Europe:

results of a web-based survey
BJU Int 2015; 115: 571-579

Europe Central Easterm Northern Southern Western
(N=585) (N=108) (N=280) (N=164)

Radical prostatectomy initially as
part of a multimodal treatment

EBRT + hormonal treatment

Radical prostatectomy
as monotherapy

It depends on patients features

Hormonal treatment
as monotherapy O = significantly higher than total

Watchful waiting and treatment O = significantly lower than total

in case of progression/symptoms




Surgery Versus Radiotherapy for Prostate Warning!
Cancer: A Systematic Review and Meta-analysis

Christopher J.D. Wallis “*, Refik Saskin °, Richard Choo °, Sender Herschorn®?,
Ronald T. Kodama “”, Raj Satkunasivam ®“®, Prakesh S. Shah "¢, Cyril Danjoux",
Robert K. Nam “><*

EUROPEAN UROLOGY 70 (2016)21-30

Low to high risk patients

Hazard ratio Hazard ratio
Study or subgroup  log[hazard ratio] SE Weight IV, random, 95% CI IV, random, 95% CI OV era "
Bootjian 2011 05988 00852 121% 1.82[1.54,2.15] -
Cooperberg 2010 0.4637 0.0911 10.6% 1.59[1.33,1.90] LT i
Hoffman 2013 05128 0.0792 14.0% 1.67 [1.43,1.95] — Mortallty
Jeldres 2008 07418 0.2255 1.7% 210[1.35,3.27)
Kibel 2012 0.4886 0.0562 27.8% 1.63[1.46,1.82] i
Ladjevardi 2010 0.4121 0.0685 18.7% 1.51[1.32,1.73] =
Merglen 2007 0.8755 0.3537 0.7% 2.40[1.20, 4.80)
Rice 2013 0.3038 0.2255 1.7% 1.35[0.87, 2.11) —
Sun 2013 0.4187 0.0017 105% 1.52[1.27,1.82] —
Tewari 2007 0.7838 0.2058 21% 2.19[1.46, 3.28]
Total (95% Cl) 100.0% 1.63 [1.54,1.73] ¢
Heterogeneity: Tau?= 0.00; %= 8.85, di= 9 (p = 0.45); F= 0% 012 055 é é
Test for overall effect. Z= 16.56 (p < 0.00001) Favors radiotherapy Favors surgery
Hazard ratio Hazard ratio
Study or subgroup log[hazard ratio] SE Weight IV, random, 95% CI IV, random, 95% ClI P ro St at e
Albertsen 2007 09163 01968 9.0% 2.50[1.70, 3.68]
Arvold 2011 06831 03384 4.7% 1.88[1.02, 3.84] -
Boarjian 2011 0.4824 01748 9.9% 1.62[1.15,2.29) — Cancer
Cooperberg 2010 1.2698 0.2669 6.4% 3.56[2.11,6.01] —_— ifi
DeGroot 2013 0.7031 027 6.3% 2.02[1.19,3.43) —— Spemflc
Hoffman 2013 1.0508 01724 101%  2.86([2.04,4.01) — Mortality
Kibel 2012 0.3646 0.166 10.4% 1.44 [1.04,1.99] —
Lee 2014 11694 03665 4.2% 3.22[1.57,6.60 —_—
Merglen 2007 0.8755 0.3537 4.4% 2.40[1.20, 4.80) ————
Merino 2013 0.5342 0.4331 3.2% 1.71[0.73, 3.99]
Sooriakumaran 2014 0.5653 0.085 14.5% 1.76 [1.49, 2.08) -
Sun 2013 09163 0.2709 6.3% 2.50[1.47, 4.25) e —
Tewari 2007 0678 0.2903 5.8% 1.87[1.12,3.48) — &
Westover 2012 -0.5798 0.5575 2.1% 0.56 [0.19, 1.67]
Zelefsky 2010 11394 0.4675 2.8% 3.12[1.25,7.81)
Total (95% Cl) 100.0% 2.08[1.76, 2.47] <>
Heterogeneity: Tau?= 0.04; %= 26.70, df= 14 (p=0.02); I*= 48% 0:2 D:S ] é é

Testfor overall effect: Z= 8.54 (p < 0.00001) N U O o



Radical Prostatectomy or Radiotherapy in
High-Risk Prostate Cancer: A Systematic
Review and Metaanalysis

1 .2 S

Fausto Petrelli,” Ivano Vavassori,” Andrea Coinu,
[ .3 .1

Karen Borgonovo,” Enrico Sarti,” Sandro Barni

Clinical Genitourinary Cancer, Vol. 12, No. 4, 215-24 ® 2014 Elsevier Inc.

Figure 3 Metaanalysis of Prostate Cancer-Specific Mortality

Prostatectomy RT Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Barry 2001 38 106 4 77 106% 0.42[0.23,0.76] 2001
D'Amico 2003 9% 753 179 695 127% 0.42[0.32,0.55] 2003 -
Saito 2006 9 30 5 78 65% 6.26[1.89, 20.69] 2006 "
Tsai 2006 23 192 11 78 93% 0.83[0.38, 1.79] 2006 —
Akakura 2006 7 46 11 49 T74% 0.62[0.22, 1.77] 2006 - 1
Tewari 2007 16 119 23 137 99% 0.77[0.39, 1.54] 2007 T
Nguyen 2008 18 659 21 404 10.3% 0.51[0.27,0.97] 2008 -
Boorjian 2011 99 1238 60 609 124% 0.80[0.57, 1.11] 2011 7T
Sum 2013 23 2158 185 3432 11.7% 0.19]0.12,0.29] 2013 —
Hoffman 2013 25 @ 12 56  94% 0.26[0.12,0.55] 2013 -
Total (95% Cl) 5682 5615 100.0% 0.56 [0.37, 0.85] <o
Total events 354 551

005 02 1 5 20

Test for overall efiect. =268 (P=.007) Favors prostatectomy  Favors radiotherapy




What is Heterogeneity?

* Any kind of variability among studies in a systematic
review may be termed heterogeneity.

e L 2 2 _fQ-df), where Q is the chi-squared statistic
| squared (I ) = Q ] 100% and df is its degrees of freedom

v’ describes the percentage of the variability in effect estimates
that is due to heterogeneity rather than sampling error
(chance).

v’ thresholds for the interpretation of 12
e 0% to 40%: might not be important;
* 30% to 60%: may represent moderate heterogeneity;
* 50% to 90%: may represent substantial heterogeneity;
* 75% to 100%: considerable heterogeneity.



A Central Problem for Non-
Experimental, Observational Studies

B One of the central problems for non- experimental,
observational studies is to control, or somehow take
account of the possible bias that occurs because there
is no random assignment of units in a target
population to treatments/exposures.

Any observed difference between the outcomes of
study arms may be attributable to baseline
differences rather than to a true treatment effect.

Pamela Jo Johnson & Andrew Ward, ERROR0O6 Conference



A Central Problem for Non-
Experimental, Observational Studies

B One of the central problems for non- experimental,
observational studies is to control, or somehow take
account of the possible bias that occurs because there
is no random assignment of units in a target
population to treatments/exposures.

B What can we do to come closer to the goal of all
epidemiological studies — an accurate estimation of the
“true effect” of a treatment/ exposure in a target
population?

Pamela Jo Johnson & Andrew Ward, ERROR0O6 Conference



Comparative Effectiveness Research in Oncology
Methodology: Observational Data

Dawn L. Hershman and Jason D. Wright
J Clin Oncol 30:4215-4222. © 2012 by American Society of Clinical Oncology

Propensity Score Analysis
Propensity score analyses attempt to balance covariates between
experimental groups. - - ‘

Le caratteristiche della coorte vengono usate per calco-
lare |la probabilita di ricevere I'uno o l'altro dei trattamenti
a confronto. Tale probabilita € il propensity score.




Multivariate Behavioral Research, 46:399-424, 2011

An Introduction to Propensity Score

Methods for Reducing the Effects of

Confounding in Observational Studies
Peter C. Austin

All measured baseline co-
variates, all baseline co-
variates that are associat-
ed with treatment assign-
ment, all covariates that
affect the outcome (i.e.,
the potential confound-
ers), and all covariates
that affect both treatment
assignment and the out-
come (1.€., the true con-
founders).

Propensity Score adjustment

Fattori basali tali
da influenzare
la decisione
terapeutica

Variabili indipendenti:

A 4

Tipo di trattamento

Variabile dipendente:

\

Step 1:
Calcolo del
Propensity
Score



Multivariate Behavioral Research, 46:399-424, 2011

An Introduction to Propensity Score

Methods for Reducing the Effects of

Confounding in Observational Studies
Peter C. Austin

All measured baseline co-
variates, all baseline co-
variates that are associat-
ed with treatment assign-
ment, all covariates that
affect the outcome (i.e.,
the potential confound-
ers), and all covariates
that affect both treatment
assignment and the out-
come (1.€., the true con-
founders).
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adjustment



Visione ottimistica:

Il Propensity Score adjustment
rimuove fino al 90% del bias di
selezione

Visione realistica:

Non risolve il problema dei
fattori di confondimento non
disponibili o non noti; il rischio
di bias di selezione non puo
quindi essere mai del tutto
escluso.

Propensity Score adjustment

\
Variabili indipendenti:
Fattori basali tali
da influenzare

la decisione Step 1:
terapeutica Calcolo del
Propensity
L 4 Score

Variabile dipendente:
Tipo di trattamento

Variabili indipendenti:
Propensity Score

Tipo di trattamento .;tep 2:
ropensity
2 > Score
adjustment

Variabile dipendente:
Sopravvivenza globale




Radical Prostatectomy, External Beam Radiotherapy,

or External Beam Radiotherapy With Brachytherapy Boost
and Disease Progression and Mortality in Patients

With Gleason Score 9-10 Prostate Cancer

JAMA. 2018;319(9):896-905. doi:10.1001/jama.2018.0587

Cox proportional hazards and Fine-Gray competing risks regression models with propensity scores
included as covariates to control for confounding were used to evaluate distant metastasis, prostate
cancer—specific mortality, and overall survival outcomes between treatment groups

Propensity Score

Unadjusted, No. (%) P Value® Adjusted
Prostatectomy EBRT EBRT+BT EBRT vs EBRT+BT vs EBRT vs EBRT+BT vs
(n=639) (n=734) (n=436) Prostatectomy Prostatectomy Prostatectomy Prostatectomy
Clinical Characteristics
Age, 61.0 (61.2) 67.7(68) 67.5(68.0) <.001 <.001 63.78 64.35
mean [39-77.1] [39.7-98] [48-83]
(median)

[range], y



Probability of Survival

Radical Prostatectomy, External Beam Radiotherapy,

or External Beam Radiotherapy With Brachytherapy Boost
and Disease Progression and Mortality in Patients

With Gleason Score 9-10 Prostate Cancer

JAMA. 2018;319(9):896-905. doi:10.1001/jama.2018.0587

Prostate cancer-specific survival Overall survival
0.8 1 _ 0.84
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Brachytherapy-Based Radiotherapy and Radical
Prostatectomy Are Associated With Similar Survival in
High-Risk Localized Prostate Cancer

Ronald D, Ennis, Liangyuan Hu, Shannon N. Ryemon, Joyce Lin, and Madhu Mazumdar
J Clin Oncol 36:1192-1198. © 2018 by American Society of Clinical Oncology

The inverse probability of treatment weighting (IPTW) was used to adjust for covariable imbalance. The propensity
score, probability of receiving the actual treatment, was estimated by a multinomial logistic regression model.
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-------- EBRT plus brachy with or without AD =-=e:ees EBRT plus brachy with or without AD I
1 1 I I I I 1 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Time Since Diagnosis (months) Time Since Diagnosis (months)

No. at risk: Weighted No. at risk:
RP 24,688 20,255 10,177 2,129 118 52 17 0 RP 44,217 36,000 18547 4,126 353 159 80 0
EBRT plus brachy 2,642 2,301 1,288 278 31 19 5 0 EBRT plus brachy 43,143 36,375 17,687 3,852 309 185 77 0
with or without AD with or without AD

Fig 1. (A) Unweighted versus (B) inverse probability of treatment weighting—adjusted Kaplan-Meier curves stratified by the three treatments.




JAMA Oncol. 2019;5(2):213-220.
Surgery vs Radiotherapy in the Management of Biopsy

Gleason Score 9-10 Prostate Cancer and the Risk of Mortality

Derya Tilki, MD; Ming-Hui Chen, PhD; Jing Wu, PhD; Hartwig Huland, MD; Markus Graefen, MD, PhD;
Michelle Braccioforte, MPH; Brian J. Moran, MD; Anthony V. D'Amico, MD, PhD

Question Can treatment with radical prostatectomy, adjuvant
external beam radiotherapy, and androgen deprivation therapy
(termed MaxRP) or external beam radiotherapy, brachytherapy,
and androgen deprivation therapy (termed MaxRT) in men with
Gleason score 9-10 prostate cancer provide similar survival
outcomes?

Without PS Adjustment With PS Adjustment
RP-Containing Therapy RP-Containing Therapy
Clinical Characteristic (n = 559) MaxRT (n = 80) PValue* (n=559) MaxRT (n = 80) P Value®
PS? leLvel, median (IQR), 12.75 (8.00-25.00) 10.55 (6.58-18.38) .07° 13.16 (7.67-24.56) 12.18 (7.28-23.44) 48°
ng/m
Biopsy Gleason score, No. (%)
4+5 461 (82.5) 57 (71.3) 450 (80.5) 67 (83.8)
5+4 95 (17.0) 18 (22.5) .001 103 (18.4) 12 (15.0) 91
5+5 3(0.5) 5(6.3) 6(1.1) 1(1.3)
Biopsy AJCC tumor category,
No. (%)
73,4 21 (3.8) 33 (41.3) 42 (7.5) 7 (8.8)
T2 265 (47.4) 32 (40.0) <.001 265 (47.4) 37 (46.3) .33
Tlc 273 (48.8) 15 (18.8) 252 (45.1) 36 (45.0)
Age at diagnosis, y, No. (%)
>70 145 (25.9) 40 (50.0) 161 (28.8) 21 (26.3)
<70 414 (74.1) 40 (50.0) =001 398 (71.2) 59 (73.8) 74



Question Can treatment with radical prostatectomy, adjuvant
external beam radiotherapy, and androgen deprivation therapy
(termed MaxRP) or external beam radiotherapy, brachytherapy,
and androgen deprivation therapy (termed MaxRT) in men with
Gleason score 9-10 prostate cancer provide similar survival

JAMA Oncol. 2019;5(2):213-220.
Surgery vs Radiotherapy in the Management of Biopsy

Gleason Score 9-10 Prostate Cancer and the Risk of Mortality

Derya Tilki, MD; Ming-Hui Chen, PhD; Jing Wu, PhD; Hartwig Huland, MD; Markus Graefen, MD, PhD;
Michelle Braccioforte, MPH; Brian J. Moran, MD; Anthony V. D'Amico, MD, PhD
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Propensity score matching
performed
nearest neighbour matching.
Treatment effects adjusted
for included: race, year of
diagnosis, age at diagnosis,
Gleason score, and baseline
PSA level.

Radical prostatectomy or radiotherapy for

high- and very high-risk prostate cancer: a
multidisciplinary prostate cancer clinic
experience of patients eligible for either freatment

Chad A. Reichard* (3, Karen E. Hoffman®, Chad Tang', Stephen B. Williams* (),
Pamela K. Allen’, Mary F. Achim*, Deborah A. Kuban™ and Brian F. Chapin*

BJU Int 2019; 124: 811-819
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Surgery Versus Radiation for High-risk Prostate Cancer: The Fight
Continues. But Is It Time To Call a Draw and Reach Consensus?

Prasanna Sooriakumaran “>*, Nicola Pavan “¢, Peter N. Wiklund *¢, Mack Roach 3rd’

As 1t stands, the surgical management of HRPC 1s a multimodal
one¢ where patients should expect the use of adjuvant therapies
such as radiation or ADT.

Given the lack of level 1 evidence, 1t 1s important to discuss the
pros and cons of each treatment option (RP vs EBRT+BT+ADT
vs. EBRT+ADT) 1n a multidisciplinary setting.



Effect of Chemotherapy With Docetaxel With
Androgen Suppression and Radiotherapy for
Localized High-Risk Prostate Cancer: The
Randomized Phase lll NRG Oncology RTOG
0521 Trial

J Clin Oncol 37:1159-1168. © 2019 by American Society of Clinical Oncology

Ho0 N
PURPOSE Radiotherapy (RT) plus long-term S 0751 asenr
androgen suppression (AS) are a standard = —— AS+RT+CT
treatment option for patients with high-risk %’ 0.50 -
localized prostate cancer. We hypothesized =
that docetaxel chemotherapy (CT) could & o
improve overall survival (OS) and clinical 0.25 1 events Total P
outcomes among patients with high-risk ASwRT 59 281 034
AS+RT+CT 43 282
prostate cancer. , , , , , ,
0 1 2 3 4 5 6

Time Since Random Assignment (years)
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ultidisciplinary Care in High-Risk Prostate
ancer Is the New Standard of Care

Rahul R. Parikh, MD' and Biren Saraiya, MD'
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