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PROSTATE CANCER - Evolving Landscapes

- Patients & Disease

- Treatment Strategies & Combinations

- Technology



 Prostate cancer is the most common cancer in men in 112 countries
 Accounts for 15% of cancers;
 On the basis of data for demographic changes worldwide and rising life expectancy,

the number of new cases annually is expected to rise from 1.4 million in 2020 to 2.9
million by 2040



Evolving Landscapes

- Diseases & Patients

 Increased incidence over time;
 ≈80% of pts with PCa survive more 

than 10 yrs regardless stage;
 Most men with localized diz do not

die from PCa;
 Increased survival time of M1 pts;
 Elderly and more frail pt population

Estimated
number of 

new 
patients

<70yrs/old

>70yrs/old

Note del presentatore
Note di presentazione
Prostate cancer is not preventableFOCUS ON TOXICITY
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EVOLUTION OF (HOW WE SEE) THE DIZ



47% of the men in ProtecT who
developed metastatic disease initially

had low-risk disease…

(Recruitment started in three pilot centers in 1999 and increased to nine centers between 
2002 and 2004)

• Old ISUP classification (HR features included in LR)
• Poor detection of csPCa



1966 2005

Note del presentatore
Note di presentazione
From this update and subsequent modifications, the major changes are that cribriform, glomeruloid, and poorly formed glands are now considered Gleason pattern 4 as opposed to pattern 3 in the old system. The GS is now derived by adding the most common and highest Gleason pattern on biopsy, as opposed to the original GS that added the most common and second most common pattern. 



Among stage cT1and iPSA 4–10 
ng/mL tumors, GLS 7–10 increased 
from 16% in 1998 to 40% in 2011 

(p<0.001)





MOLECULAR SUBTYPES OF PCa



 More accurate definition of GLS
 Higher rate of csPCa w fewer 

biopsies/less indolent PCa
 Presence/Location of the index 

lesion(s) (DIL)

mpMRI



 More accurate definition of GLS
 Higher rate of csPCa w fewer 

biopsies/less indolent PCa
 Presence/Location of the index 

lesion(s) (DIL)

mpMRI

 High sensitivity (few FN, high NPV)  ideal to rule out diz
 Low specificity (many FP, low PPV)  suboptimal to support the 

presence of disease within the DIL



FLAME: Intraprostatic lesions were contoured as gross tumor volume (GTV) using T2-
weighted, diffusion-weighted imaging and dynamic contrast-enhanced sequences. One or 
more GTV’s could be contoured per patient 

DELINEATE: A discrete lesion with a PI-RADS-1 score of at least 3 plus a corroborative biopsy 
was required for the lesion to be considered suitable for boosting. Clinicians contoured the 
maximal extent of abnormality visible on T2 small field of view and/or diffusion-weighted 
imaging on the prebiopsy diagnostic MRI.



 csPCa at targeted biopsies (mpMRI)
 56 studies, 16.537 pts
 PPVs for csPCa
 TBx missed ≈6% of csPCa regardless PIRADS

13%

40%

69%

 Systematic biopsies still needed regardless PIRADS
 PI-RADS <4 at low risk of diz – no DIL, unless bx proven



 Patients with bio fail after definitive 
RT+/-BT;

 Overall, viable cancer was detected 
in 65% of patients at a median of 61 
months after treatment;

 Out of 140 pts with mapped results
at diagnosis and failure, ≈80% of 
biopsies positive at failure within the 
original sextant;

 Of patients who experienced 
treatment failure, Gleason upgrading 
occurred in 92 of 197 (47%)

 A sign rate of patients show local diz, 
of worse grade

 DIL is the main site of failure



 RT (whole gland) CF dose escalation: 
bNED improv, no effect on DMFS or OS

Kim et al, Cochrane Database of Systematic Reviews 2023



BT boost – whole gland dose escalation

 improved bNED when BT boost (to 115 Gy) is added
to WPRT/12 month AD (ASCENDE-RT)(Oh et al, IJROBP 

2023)(sign worse GR3 late GU tox)

12 month-AD
IR (122), 
HR (276) 

PCA

WPRT 46 Gy

EBRT boost 32 Gy

LDR boost 115 Gy

Morris et al, 2015



Trial # pts/
stage/

risk

Schedules Tech AD LQED2Gy
α/β=1.5 Gy

LQED2Gy
α/β=3 Gy

Median FU
(mths)

Outcome
(bNED)

CHHiP 3216
T1b-3aN0

74 Gy/37 fxs vs
60 Gy/20 fxs vs 

57 Gy/19 fxs

IMRT
(few IGRT)

STAD 74 Gy
vs 77 Gy
vs 73 Gy

74 Gy
vs 72 Gy
vs 68 Gy

62 mths NON INFERIOR (60 Gy)
NOT NON INFERIOR (57 Gy)

PROFIT 1206
Mostly IR

78 Gy/39 fxs 
vs

60 Gy in 20 fxs

3DCRT
/IMRT,

IGRT req

STAD 
permitted 

bef tmt

78 Gy 
vs

77 Gy

78 Gy 
vs

72 Gy

60 mths NON INFERIOR

1092 
LR

73.8 Gy/41 fxs 
vs

70 Gy/28 fxs

3DCRT
/IMRT,

IGRT req

None 70 Gy
vs

80 Gy

71 Gy
vs

77 Gy

58 mths NON INFERIOR

HYPRO 820
IR/HR

78 Gy/39 fxs 
vs 

64.6 Gy/19 fxs 

95% IMRT
(94% IGRT)

67% 78 Gy 
vs 

90 Gy

78 Gy 
vs 

83 Gy

89 mths NOT SUPERIOR

Randomized trials on MHRT

Smaller trials from MDACC, IRE, FCCC…

=

↑

↓
= ↓

↑ ↑
↑



ISODOSE RCT MHFRT

DOSE ESCALATED RCT MHFRT



HYPRO

RTOG 04
15

FCCC

MDACC

PROFIT

CHHiP 
IRE

Relative BED advantage compared to control arm
(α/β =1.3 Gy)

ex
p 

to
 c

tr
l

0

+10%

+20%

-10%

-20%

Dose escalation

NO dose 
escalation



 Individual patient data were obtained from 7 phase III trials comparing MHFRT vs. CFRT: 

 3 (n=3454) with isodose and 4 (n=2426) with dose-escalated MHFRT

 Median follow-up of 5.4 years (interquartile range [IQR], 4.6-7.2) and 7.1 years (IQR 5.7-8.4) following isodose and 
dose-escalated MHFRT

 Isodose regimens, e.g. 60-62 Gy in 20 fractions, should be the standard MHFRT regimen for localized prostate 
cancer.

The Lancet Oncology (press)

PFS

G2+ GI to
x

G2+ GU to
x

0.5

1.0

1.5

2.0

O
R 

(9
5%

CI
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isodose MHFRT
dose escalated MHFRT





Is (focal) does escalation a reasonable strategy to 
(further) improve results?

+10-20%



RT (selective) dose escalation

 EB FOCAL BOOST to DIL(s): 
improved bNED with focal boost (level I evidence, FLAME)

 RCT between 77 Gy/35 fxs and an additional boost to the macroscopic tumor of up to 95 Gy;
 571 patients, IR/HR (15/85%), 65% got also ADT
 Median follow-up of 72 mo

 HR ab 0.5 for bNED, p<.00001
 No diff in DMFS or OS



 As dose constraints to organs at risk had priority 
over dose escalation, in the dose-escalated arm, 
the median tumor D50% and D98% were 93.0 
and 84.7 Gy



Guricova et al, RO, 2022

 The ‘coverage’ dose (D98%) is more 
important than ‘mean’ D (D50%)(hot spots)

 In the dose/response analysis it is 
important to consider the dose to the GTV 
rather than CTV



Guricova et al, RO, 2022

 The ‘coverage’ dose (D98%) is more 
important than ‘mean’ D (D50%)(hot spots)

 In the dose/response analysis it is 
important to consider the dose to the GTV 
rather than CTV

 Is dose escalation beyond 85-90 Gy EQD2 
beneficial? 

 Only 14% of pts got a nominal dose >90 Gy
(robustness of the finding)

 While FLAME achieved a median D98% of 84.7 
Gy (or 94.5 Gy EQD2) to GTV, SABR can safely 
and tolerably deliver 100–110 Gy EQD2 to the 
CTV (whole prostate and proximal seminal 
vesicles)

Correa et al, RO 2022



 Is dose escalation beyond 85-90 Gy EQD2 
beneficial? 

 Only 14% of pts got a nominal dose >90 Gy
(robustness of the finding)

 While FLAME achieved a median D98% of 84.7 
Gy (or 94.5 Gy EQD2) to GTV, SABR can safely 
and tolerably deliver 100–110 Gy EQD2 to the 
CTV (whole prostate and proximal seminal 
vesicles)

Correa et al, RO 2022

local therapies have 
NOT maxed out in 

terms of 
biochemical relapse-

free rate!

Vogelius and Bentzen, JCO 2022





 Is dose escalation beyond 85-90 Gy EQD2 
beneficial? 

 Only 14% of pts got a nominal dose >90 Gy
(robustness of the finding)

 While FLAME achieved a median D98% of 84.7 
Gy (or 94.5 Gy EQD2) to GTV, SABR can safely 
and tolerably deliver 100–110 Gy EQD2 to the 
CTV (whole prostate and proximal seminal 
vesicles)

Correa et al, RO 2022

‘‘with extreme
hypofractionation, 

effective doses may 
be lower than 

expected” and α/β
may increase with 

fraction size

Vogelius and Bentzen, IJROBP 2020
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SBRT HOMO

SBRT ETERO

HDR
DIL (HDR or SBRT)

SPARC

ONE SHOT

STUNNIN
HYPO-RT-PCPACE-B

2STAR

IRE
2SMART

5STAR

MARS

PROSINT

HERMES

HYPO-FLAME

UTSW

FLAME 7795 Gy/35 (Kerkmeijer et al, JCO 2021)
HYPO-FLAME 3545 Gy/5 (Cock et al, RO 2023)
SPARC 36.2547.5 Gy/5 (Yasar et al, IJROBP 2024)
UTSW 47.755 Gy/5 w WPRT to 25 Gy (Hannan
et al, IJROBP 2022)
DELINEATE 6067 Gy/20 (Tree et al, IJROBP 2023)



Extreme hypo and the treated volume

THE CASE OF ISOLATED 

NODAL
(PELVIS/LA) FAILURE(S) 





Zilli et al, 2024



WPRT (30 fxs)  SBRT boost (1 fx)

54 Gy

54 Gy

54 Gy

60 Gy 60 Gy

66 Gy 66 Gy

+10 Gy

+10 Gy



Whole Pelvis: sSBRT to 25 Gy/5fxs



(metachronous) Oligo PD LA N



(metachronous) Oligo PD LA N

40/30/25Gy in 5 fxs
30/24Gy in 3 fxs
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Radiotherapy improvements allow to deliver dose precisely 
and accurately to a region of interest within the patient. 

RT consumes only <5% of the total health care budget, whereas the highest proportion 
of cancer care costs is typically related to drugs and in-hospital stays

2DRT

IMRT/VMAT
IGRT

3DCRT

SBRT

mp
MRI

PSMA 
PET 
CT



Current Indications of RT for PCa

Diz Status Strata Ist option Notes

Localized diz Very Low AS RT if active tmt

Low AS RT if active tmt

Intermediate fav RT vs S

Intermediate unfav RT+STAD vs S

High RT+LTAD vs S

Very High RT+AD+ARPI  vs S

N1 AD+ARPI+RT STAMPEDE Attard et al, Lancet 
Oncol 2022

M1 Low volume/sync AD+ARPI+Doce+RT PEACE-1 Bossi et al, Lancet, 2024

Low volume/meta RT vs AD+ARPI MDT: STOMP/ORIOLE

High volume AD+Doce+ARPI

CRPC Combo of systemic tmt Selected

Adjuvant RT Dect PSA, pN+/SVI or 
multiple risk factors

RT+AD

Salvage RT Bio fail after S RT+AD ?ARPI alone





ONE problem is the access to RT – PROSTATE UNITS……consultation…….

As cancer organisations (such as the National Comprehensive Cancer Network) and 
government bodies (such as Cancer Care Ontario) mandate radiation oncology consultation 
for all newly diagnosed prostate cancer patients

(SEER DATA) Overall, 42 309 men (50%) were seen exclusively by urologists, 37 540 
(44%) by urologists and radiation radiation oncologists, 2329 (3%) by urologists and 
medical oncologists, and 2910 (3%) by all 3 specialists. 
There was a strong association between the type of specialist seen and primary 
therapy received.





1+ pad/day EPIC sexual domain



RCT on 
LTAD+EBRT

Widmark et al, Lancet 2009

Overall Survival

Warde et al, Lancet 2011

ADT and RT

ADT

• Loco(regional) RT improves overall survival
• Effect through reduction (in second wave) of DM

Trial # pts pts Doses
(Gy)

AD Outcome Toxicity

SPGC-7/
SFUO-3

875
(1996-2002)

T1b-2 (G2-3)
T3 (any G)

(UICC 1992)
pN0

PSA<70
(20% int risk)

70+Gy PORT (LHRH+)AA Median FU 7.6 yrs
HR-OS: 0.68, p=0.004

Abs improv at 10 yrs: 9.8%

Worse 
urinary, 

diarrhea, ED

NCIC/MRC 1205
(1995-2005)

T2 and PSA>40
T2 and PSA>20 and GLS>8

T3 or T4
N0-x

65-69 Gy PORT
45 Gy WPRT (72%)

LHRH or orchx Median FU 6.0 yrs
HR-OS: 0.77 (p=0.03)

Abs improv at 7 yrs: 8%

Worse mild GI 
tox



HR bio recurrence after RT 
and/or SURGERY (PSADT<9 

mths or PSA>1ng/ml)

≈25% previous RP
≈25% previous RT
≈50% previous RT+RP



≈25% previous RP
≈25% previous RT
≈50% previous RT+RP

HR bio recurrence after RT 
and/or SURGERY (PSADT<9 

mths or PSA>1ng/ml)



≈25% previous RP
≈25% previous RT
≈50% previous RT+RP

Patients were excluded if…. after radical prostatectomy they were 
considered by the investigator to be a candidate for salvage radiation 
therapy. 

HR bio recurrence after RT 
and/or SURGERY (PSADT<9 

mths or PSA>1ng/ml)



Salvage radiotherapy alone was associated with a significant 
3-fold increase in prostate cancer–specific survival relative 
to those who received no salvage treatment…. 
….this was limited to men with a PSADT < 6 mths

Trock et al JAMA 2008



‘…RP alone if ART/SRT was 
not appropriate…’

‘Previous adjuvant or salvage radiation was required 
unless contraindicated per treating investigator 

discretion’
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