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Nel 2023, sono state stimate circa 41.100 nuove diagnosi. Le
Incidenza neoplasie prostatiche sono le piu frequenti nell'uomo (19,8% di tutti i tumori

maschili)

Nel 2022, sono stimati 8.200 decessi per tumore della prostata. Le stime per il

Mortalita 2023 non sono disponibili
Sopravvivenza netta a 5 anni 0

. : 921%
dalla diagnosi
Probabilita di vivere ulteriori
4 anni condizionata ad aver 0

A 94%
superato il primo anno dopo
la diagnosi
Sono 564.000 gli uomini viventi in Italia dopo una diagnosi di tumore della

Prevalenza

prostata
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Le opzione terapeutiche

* Chirurgia
* Radioterapia
* Terapia sistemica



La
Radioterapia...




Finalita del trattamento radioterapico

Finalita curativa esclusiva

Finalita curativa adiuvante

Finalita curativa di salvataggio

Finalita palliativa

Puo essere utilizzata come unico trattamento oppure in combinazione con
altre terapie mediche.



Radioterapia curativa esclusiva



EVOLUTION OF MODERN RADIOTHERAPY

IHRT SBRT
2D-RT 3D-RT
> > Particle Thorapy

1990 2000

Normal Tissue Normal Tissue
. Normal Tissue II

Modern radiotherapy is characterized by minimizing
the volume of normal tissue being unnecessarily irradiated

>



Total treatment duration

Arcangeli, S. & Greco, C. (2016) Hypofractionated radiotherapy for organ-confined prostale cancer: is less more?
Nat. Rev. Urol. doi:10.1038/nrurol.2016.106



Conventional versus hypofractionated high-dose @
intensity-modulated radiotherapy for prostate cancer:

5-year outcomes of the randomised, non-inferiority, phase 3

CHHiP trial Lancet Oncol 2016; 17: 1047-60

Trial Schema #

[ Clinical T1b-T3a, NO, MO, PSA < 30ng/ml* ]

4

Hormone treatment (3-6 months)’

_H N J B3

' optional for patients with low risk disease *Risk of seminal vesicle involvement <€ 30% (PSA+[GS-6] x10

Non-inferiority design with a critical hazard ratio of 1.21 for each hypofractionated schedule compared to 74Gy/37f




ASCO GU 2023: 10-Year Efficacy and Co-Morbidity Outcomes of a Phase Il
Randomised Trial of Conventional vs. Hypofractionated High Dose Intensity
Modulated Radiotherapy for Prostate Cancer (CHHiP; CRUK/06/016)

Biochemical failure/PC recurrence: Non-inferiority analysis

== roy | ===ilioy, === Bray Lancet Oncology 2016*
= » 5.2 years median follow-up
. « 417 primary endpoint events
85 -
= Snapshot taken Jan 2023
28 « 12.1 years median follow-up
= « 772 primary endpoint events
£
2
o
L 10 year event-free rates:
74Gy: 76.0% (95%CI1 73.1-78.6)
S 60Gy: 79.8% (95%CI 77.1-82.3)
o

S7Gy: 73.1% (95%CI 70.2-75.9)
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Ultra-hypofractionated versus conventionally fractionated > @ 'I} ()]
radiotherapy for prostate cancer: 5-year outcomes of the o
HYPO-RT-PC randomised, non-inferiority, phase 3 trial

Material and methods - trial design

* Open, randomised,
phase III trial

* Intermediate/high-risk
prostate cancer’

* 1200 patients accrued
 July 2005-Nov 2015

* No androgen deprivation
therapy

Lancet 2019; 394: 385-95

Conventional fractionation
(CF): 39%2.00 Gy = 78.0 Gy
/ over 8 weeks

\ Ultrahypofractionation
(U-HF): 7%6.10 Gy = 42.7 Gy

over 2.5 weeks

mun—-—Z00DF» >

Equieffective for late normal tissue
complication probability (a/B=3 Gy)

“T1e-T3a, PSA <20 with one or two of the following risk factors; T3a or Gleason 27 or PSA >10



Ultra-hypofractionated versus conventionally fractionated @ s ®
radiotherapy for prostate cancer: 5-year outcomes of the |
HYPO-RT-PC randomised, non-inferiority, phase 3 trial Lancet 2019; 394: 385-05
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Adjusted HR 1.002 (95% C10-758-1.325)

0 | 1 l T T I T I l 1
L] 1 2 3 4 G B Fi 8 9 10

Time from randomisation (years)




Ultra-hypofractionated versus conventionally fractionated 3 i )
radiotherapy for prostate cancer (HYPO-RT-PC): .
patient-reported quality-of-life outcomes of a randomised,

L ] L] L] .
controlled, non-inferiority, phase 3 trial Lancet Oncol 2021; 22: 235-45
A B
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ASTRO 2023: 5-Year Outcomes from PACE B: An International Phase Il
Randomised Controlled Trial Comparing Stereotactic Body Radiotherapy vs
Conventionally Fractionated or Moderately HypoFractionated External Beam
Radiotherapy for Localized Prostate Cancer

CRT {/_ ‘\'
(r 1\‘ L = G‘:;i L Primary endpoint:
' — | ¢ Biochemical or
74 | | P il .
S e s 78Gy/39F Clinical failure
* Tlc-lse i 4-8 weeks Secondarv: Overal
+ Gleason < 3+4 Randomised J econdary: Overa
* PSA (ng/mL) < 20 1:1 & prostate cancer
« MRI Staged ) g specific survival
* No ADT SBRT * CRO - acute
L 36.25 Gy/5F _| PRO — acute
. J 1-2 weeks * CRO-late

* PRO - late
+40 Gy CTV l\L

J




ASTRO 2023: 5-Year Outcomes from PACE B: An International Phase |
Randomised Controlled Trial Comparing Stereotactic Body Radiotherapy vs

Conventionally Fractionated or Moderately HypoFractionated External Beam
Radiotherapy for Localized Prostate Cancer
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ASTRO 2023: 5-Year Outcomes from PACE B: An International Phase Il
Randomised Controlled Trial Comparing Stereotactic Body Radiotherapy vs
Conventionally Fractionated or Moderately HypoFractionated External Beam
Radiotherapy for Localized Prostate Cancer
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Radioterapia post-operatoria



Recidiva biochimica dopo prostatectomia

*PSA>0.2 ng/ml

»20-40% nell'arco di 10 anni
»La SRT e l'unico trattamento potenzialmente curativo

»La SRT ha dimostrato un vantaggio in BRFS, MFS e CSS

Cancers 2024, 16, 764



Salvage Radiotherapy Versus Hormone Therapy for
Prostate-specific Antigen Failure After Radical Prostatectomy:
A Randomised, Multicentre, Open-label, Phase 3 Trial (JCOG0401)

SHT group SRT = SHT group

Percentage of 5-yr

57% 70%
freedom from treatment &
failure of BCL (95% CI) (47-66%) (60-78%)

Median TTF, yr 5.6 8.6
(95% CI) (4.5-6.6) (7.2-NE)

100%
90% r
80%
70% |
60%
50% |
40%
30%
20%
10%

0%

—— SHT group

—— SRT = SHT group

Proportion of no treatment failure

0 1 2 3 - 5 6 7 8 9 10
No. at risk (censored) Years after randomisation

SHT 105(0) 95(5) 88(0) 74(0) 68(0) 57(0) 35(10) 26(6) 14(9) 5(7) 2(2)
group

SRT® 105(0) 93(6) 87(0) 82(0) 77(0) 69(0) 49(17) 40(6) 27(6) 12(12) 7(5)
SHT group



Prostate-Specific Antigen Level at the Time of Salvage

CLINICAL
ONCOLOGY

Therapy After Radical Prostatectomy for Prostate Cancer
and the Risk of Death

100 --=+ NoRT
----- Salvage RT when PSA >0.25 ng/mL
= 901
= ——— Salvage RT when PSA <0.25 ng/mL
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2 - = Adjuvant RT
[=+]
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I 20 =TT
gl 5 SRT PSA=<0.25
= ART
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0 1 2 3 4 5 6 7 8 9 10 1 12
Time After Radical Prostatectomy (years)
No. at risk:
No RT 25551 22,324 19,813 16,887 14,455 12,367 10,474 88B16 7,274 5949 4598 3,567 2,722
Salvage RT when PSA >0.25 ng/mL 0 436 707 843 915 908 B74 768 676 581 465 354 269
Salvage RT when PSA <0.25 ng/mL 0 323 671 830 882 856 801 722 603 492 372 286 216
Adjuvant RT 0 623 567 459 367 296 24 194 155 130 100 76 54

PSA <0.25 ng/ml-->f outcome

J Clin Oncol. 2023 May 1; 41(13): 2428-2435



PET PSMA

Positive scans according to postoperative PSA:
<0.2 33%
0.2-0.49 45%
0.5-0.99 60%
1-1.99 75%
>2 95%

no (PSMA-expressing)

E 4

_ -~ cancer cells
Negative _-

PSMA-PET .
2107 cells,
~microscopic disease




PET PSMA

SRT of prostatic fossa only: MFS between ,,no PSMA PET* vs , negative PSMA PET* vs , positive PSMA PET 100+ PSMA
Negative/
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w Guidelines

A negative positron emission tomography/computed tomography (PET/CT) scan should not
delay salvage radiotherapy (SRT), if otherwise indicated.

Wenzel M et al. Uro Oncol 2022

Emmett et al. J Nucl Med 2020



Radioterapia post-operatoria ipofrazionata?

JAMA Oncology

RCT: Noninferiority of Hypofractionated vs Conventional Postprostatectomy Radiotherapy for Genitourinary

and Gastrointestinal Symptoms
POPULATION INTERVENTION
296 Males 296 Patients randomized
O — 144 Hypofractionated
postprostatectomy radiotherapy

S -,
S YPUR |
ﬁ \--"‘ 62.5 Gy in 25 fractions

.Q.D| 152 Conventionallyfractionated

e L N

Patients with detectable prostate-specific
antigen (PSA) after prostatectomy with

pT
wit

SE

Q)

Nessuna differenza statisticamente
significativa a 2 anni in tossicita
urinaria e intestinale

] and Canada

FINDINGS

There were no statistically significant differences in urinary and
bowel change scores between HYPORT and COPORT arms at 2 y

B oot [T copoRT

(-] o Fai = L] i -]

2-y Change score from baseline

Urenary Bowel

Mean (SD) urinary domain score:
HYPORT, -5.01(15.10) and COPORT, -4.07 (14.67). P= 98

Mean (SD) bowel domain score:
HYPORT, =4.17 (10.97) and COPORT, =141 (8.32), P» 99



Post-Prostatectomy Ablative-Radiation
Therapy. POPART TRIAL

-Protocollo di studio osservazionale
-Centro principale: IRCCS San Gerardo dei Tintori, Monza (Prof. Stefano Arcangeli)

-Radioterapia adiuvante o di salvataggio in 5 frazioni anziché in 35 frazioni (trattamento convenzionale)

< DEGLI STUDI

% = e Sistema Socio Sanitario

% é /\ O d l k Sistema Socio Sanitario

2 = /. spedale % Regione . B

2 Z 7/ San Gerardo Lombardia L erabardii

B '| CD l: Bi ASST Monza ASST Papa Giovanni XXIlI




Toxicity profile and Patient-Reported outcomes following salvage
Stereotactic Ablative Radiation Therapy to the prostate Bed: The POPART RO

Clinical and Translatiop@l

multicentric prospective study ki
Federica Ferrario ®"” ', Ciro Franzese %', Valeria Faccenda ¢, Suela Vukeaj ', Maria Belmonte *"
Raffaella Lucchini %P Davide Baldaccini “, Marco Badalamenti“, Stefano Andreoli &,

Denis Panizza ™%, Alessandro Magli ", Marta Scorsetti ““, Stefano Arcangeli **"

’ ESTRO

£ 2w Sociely o Kadicifinpy o Ocalogy

Da aprile 2021 a aprile 2023 arruolati 50 pz.
Follow up mediano 12.2 mesi (3-27 mesi)

Maximum late toxicity after RT. Median and range of patient-reported QoL using EPIC-CP, ICIQ-SF and IIEF 5.
Grade 1 Grade 2 Grade > 3 EPIC-CP Median (range)
. Baseline Last follow-up
Late GU toxicity N (%) N (%) N (%)
Hematuria 2 (4 %) - - Urinary Incontinence 2(0-8) 2(0-8)
Urinary incontinence 16 (32 %) - - Urinary Irritation/Obstruction 1(0-4) 1(0-5)
Urinary tract obstruction 1(2 %) - - Bowel Symptoms 0(0-5) 0(0-7)
Urinary frequency 3 (6 %) - - Sexual Dysfunctions 5(0-12) 5(0-12)
Non-infectious Cystitis 1(2 %) - — lloimonal Symptoms 0(0-7) 0(0-6)
m 23 (46 %7) B B | [ Quality of Life U0 =107 TOTT-377 ]
Late GI toxicity N (%) N (%) N (%) Q5K Median (range)
Hematochezia _ _ _ Baseline Last follow-up
Tenesmus,/Proctitis 1(2 %) _ _ Urinary Incontinence 4(0-13) 2(0-16)
Fec: — . 1IEF 5 Median (range)
ecal Incontinence - - - X
Bowel frequency 1(29%) _ _ o Baseline Last follow-up
[Total 2 (4 %) ~ ~ ] Erectile Function 13 (0 - 25) 10 (0 - 25)

Nessuna tossicita significativa né peggioramento della qualita di vita

Clinical and Translational Radiation Oncology 44 (2024) 100704



Recidiva biochimica dopo RT radicale

*PSA > 2 ng/ml

»30-50% nell'arco di 10 anni

»10% hanno solo recidiva locale a livello prostatico—>
trattamento locale potenzialmente curativo
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A Systematic Review and Meta-analysis of Local Salvage Therapies
After Radiotherapy for Prostate Cancer (MASTER)

Covariate-adjusted meta-regression comparing efficacy and toxicity between salvage modalities and radical prostatectomy

2-yr RFS 5-yr RFS Severe GU toxicity Severe Gl toxicity

Radical prostatectomy
Adjusted percent® (95% CI)
0dds ratio (95% CI)

p value
R (%)

Cryotherapy
Adjusted percent® (95% CI)
Odds ratio (95% CI)

p value
R? (%)

HIFU
Adjusted percent® (95% CI)
Qdds ratio (95% CI)

p value
R? (%)
[, =>SBRT
Adjusted percent® (95% CI)
0dds ratio (95% CI)
p value
R? (%)

HDR
Adjusted percent® (95% CI)
Qdds ratio (95% CI)

p value
R? (%)

LDR
Adjusted percent” (95% CI)
QOdds ratio (95% CI)

p value
R* (%)

72% (66-78%)
1.0

Reference

0.0

66% (59-72%)
0.74 (0.49-1.12)
0.2

25

52% (45%-59%)
0.42 (0.28-0.64)
<0.001

0.0

58% (46-69%)
0.52 (0.30-0.93)
0.03

55

77% (69-83%)
1.26 (0.77-2.09)
0.4

0.0

79% (72-85%)
1.49 (0.89-2.50)
0.13

43

53% (46%-59%)
1.0

Reference

0.0

57% (49-65%)
1.20 (0.80-1.79)
0.4

0.0

46% (37%-55%)
0.76 (0.48-1.21)
0.2
41

56% (37-73%)
113 (0.50-2.58)
0.8

42

58% (52-64%)
1.25 (0.88-1.78)
0.2

91

53% (43-63%)
1.02 (0.63-1.67)
0.9

5.2

21% (16%-26%)
NA

Reference

0.0

15% (8-23%)
NA
0.2
8.2

23% (17%-30%)
NA
0.5
15

5.6% (1.4-12%
NA

<0.001

0.00

9.6% (6.0-13.9%)
NA

0.002

0.0

9.1% (5.2-14%)

0.001
12

1.5% (0.4%-3.2%)
NA

Reference

0.0

0.9% (0.3-1.8%)
NA
0.5
27

0.8% (0.1%-2.1%)
NA
0.4
22

0.0% (0.0-1.2%)>

NA
0.07
0.0

0.0% (0.0-0.3%)
NA

0.003

0.0

2.1% (0.6-4.0%)
0.6
20%

importanti limitazioni !

Dati a favore della re-RT ma




Radioterapia nel paziente metastatico
Solo sintomatica?

&




Oligometastatic vs Polymetastatic disease

MDT to all disease MODT to progressive disease MODT to symptomatic disease

MOT to recurrent disease

Oligometastasis Oligorecurrence Oligoprogression Widely Metastatic Diseaze

Systemic Therapy

BJC

Bk [rersal of Cancer



Overall survival, %

IMPACT OF THE SITE OF M+ ON SURVIVAL IN PATIENTS WITH mPC

02 03 04 05 06 07 08 09 1.0

0.0 0.1

Time 0

1

Median survival (95% CI)

1 site involved

22 sites involved

24 (22.9-25.1)

15 (13.3-16.7)

p<0.001

>2 sites involved

1 site involved

I | I I I
6 12 18 24 30

36 42

Time from diagnosis, mo

CSM-free survival, %
00 01 0.2 0.3 04 05 06 0.7 0.8 09 1.0

:

p < 0.001

22 sites involved

Median survival (95% CI)
1 site involved =2 sites involved

33 (30.8-35.1) 21 (18.4-23.6)

1 site involved

I I I | I I I |
18 24 30 36

Time from diagnosis, mo

{CSM: cancer specific mortality)

Gandaglia G etal. Eur Urol 2015



Qverall survival, %

IMPACT OF THE SITE OF M+ ON SURVIVAL IN PATIENTS WITH mPC
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Median survival (95% Cl)
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Median survival (35% Cl)
Lymph nodes bone visceral bone plus visceral
61 (41.2-80.8) 32(29.9-34.0) 26 (20.7-29.6) 19 (16.4-20.3)

Gandaglia G et al. Eur Urol 2015




IMPACT OF BONE METASTATIC BURDEN ON SURVIVAL

T| Owerall survival |etastases (+NRLN) subcohort

E Owverall survival inmetastases (+NRLN) subcohort
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Overall survival, %

100+
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HR, 1.12;95% (1, 0.93-1.34
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12 24 36 48
Time since randomization, mo

No. at risk (events)
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512
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1007
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60
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12 24 36 a8
Time since randomization, mo

No. at risk (events)
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4938

(301) 201 (90) 69 (15) 36 @) 8
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JAMA Oncol. 2021:7(4):555-563.



ASCO 2023: Prostate Irradiation in Men with De Novo, Low-Volume, Metastatic,
Castration-Sensitive Prostate Cancer (mCSPC): Results of PEACE-1, a Phase 3
Randomized Trial with a 2x2 Design

Time to Serious Genito-Urinary events (overall pop.)
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Surveillance or Metastasis-Directed Therapy for
Oligometastatic Prostate Cancer Recurrence: A Prospective,
Randomized, Multicenter Phase Il Trial

100 -
90 -

— SUrV.
MDT

80 -
70 +
60 -
50 -

“1 —+ 34%

30 - --1LP_+_

20

101 _L 8%

HR, 0.60 (95% Cl, 0.31 to 1.13); log-rank P=".11

ADT-Free Survival (%)

0 6 12 18 24 30 36 42 48 54

Time (months)
Ost etal. JCO 2018



Outcomes of Observation vs Stereotactic Ablative
Radiation for Oligometastatic Prostate Cancer
The ORIOLE Phase 2 Randomized Clinical Trial

PSMA-targeted PET-CT after randomization

E PFS stratified by presence of untreated lesions

Progression-free survival, %

100+

g

| W N E—
No untreated lesions

]
Any untreated lesions

HR, 0.26; 95% CI, 0.09-0.76; P=.006

6 12 18 24
Time from randDmiZﬂtiUﬂ, mo

= 45%had lesions not included in RT fields

|D| DMFS stratified by presence of untreated lesions

Distant metastasis-free survival, %

100

o
<

o
T

401

20+

Mo untreated lesions

Any untreated lesions

HR, 0.19; 95% CI, 0.07-0.54; P<.001

6 12 18 24
Time from mﬂﬂﬂmilaﬂﬂﬂ, mao

Phillips et al. JAMA 2020



Progression-Free Survival (%)

ARTO Trial

* PSA response: 68.3% Abi vs 92% Abi + SBRT
* Complete PSA response: 23.2% Abi vs 56% Abi + SBRT

100 S
P=.302
1\1 Abi + SBRT
§ 75
© .
Abi + SBRT = Abi alone
C?J 50 S
©
S
S 25 4
m—— CoOnNtrol Abi alone ——— CoOnNtrol
Intervention Intervention
1 I 1 1 1 I I 1 1 1
0 10 20 30 40 50 0 10 20 30 40 50
Time (months) Time (months)

MDT improves biochemical response and PFS in oligoprogressive mCRPC patients

Francolini et al. JCO 2023
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The beginning of the second-line systemic therapies

can be postponed by SBRT for almost 2 years

Trieciani et al World Journal of Urology (2019) 37:2631-2637



v'La radioterapia ipofrazionata nel tumore della
prostata € uno standard terapeutico

v'SBRT € un trattamento fattibile ed efficace sia sul
tumore primitivo che nelle sedi metastatiche

v'La reirradiazione puo essere fattibile in
pazienti selezionati
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