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Surgery/radiotherapy/chemotherapy/hormo
nal manipulation interactions and 

treatment damage:
the case of prostate cancer 

Active monitoring (low-risk) & watchful waiting
(advanced) 

Active treatment: 

!Radical prostatectomy

!Radiotherapy

!Combination with ADT (surg/RT +/- ADT)

Advanced disease: combined tretaments
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VALIDATED APPROACHES TO 
NON METASTATIC PROSTATE CANCER 



DISEASE COURSE in PROSTATE CANCER 
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COMBINED TREATMENT 



Combined treatment 

1. RT + ADT 
2. Surgery + RT 
3. RT + CHT 
4. New agents

Cancer survivors park 



RISKS and BENEFITS 

RISKS and BENEFITS 



Combined treatment 

1. RT + ADT 
2. Surgery + RT 
3. RT + CHT 
4. New agents

Level 1a evidence



Reduction in biochemical failure - RR 0.76 (10%) 

Number needed to treat: 10

Level 1a evidence

BIOCHEMICAL CONTROL

Reduction of the risk of clinical progression  RR 0.81 (7.7%)

Number needed to treat: 13

Level 1a evidence

CLINICAL PROGRESSION FREE 
SURVIVAL 



Reduction in local failure and distant metastasis (by 36% and 28%)

Level 1a evidence

LOCAL AND DISTANT CONTROL 

Reduction of the global mortality  RR 0.86 (4.9%)

Number needed to treat: 20

Level 1a evidence

OVERALL SURVIVAL 



Patient category Treatment (RT) Level of
evidence

Low risk/very low risk

(T1, 2a; PSA < 10, GS< 7)

RT  or active monitoring

Intermediate risk 

(T2b-c, PSA 10-20, GS 7)

High dose RT

or RT + short term AD

1b

High risk/very high

(T3-4, PSA> 20, GS 8-10) or 
N1

RT + long term (2-3y) 
AD

1a

CURRENT  EVIDENCE  FOR  AD/RT
Randomized trials & meta-analysis

RT
2 years

6 months

High- risk

Selected
intermediate 

risk

AGENT:    single LHRH analog +/- antiandrogen

no role for bicalutamide alone 

TIMING



…No difference in toxicity… 

(under-evaluated?)

Level 1a evidence?

TOXICITY



MAJOR CONCERNS

1. Cardiac toxicity

2. Diabetes mellitus

3. Bone fractures

MAJOR CONCERNS

1. Cardiac toxicity

2. Diabetes mellitus

3. Bone fractures



LOCAL TOXICITY?

Most of the reduction: in the first 2-3 monthsMost of the reduction: in the first 2-3 months

NEOADJUVANT: DOWNSIZING



AD allows for: 
" ↓↓↓↓ rectal volume in high-dose area by 18-28%

" ↓↓↓↓ bladder volume in high-dose area by 45-50%

" ↓↓↓↓ bowel volume in high-dose area by 12-100%

Zelefsky, 1997

NEOADJUVANT: DOWNSIZING

• Higher RT doses to rectum and bladder if RT + AD  start 

together (if prostate RT only)

• Effect on late toxicity?

• Higher RT doses to rectum and bladder if RT + AD  start 

together (if prostate RT only)

• Effect on late toxicity?

Radiation
field borders

Radiation
field borders

PITFALLS  OF DOWNSIZING



“….Established risk factors for acute or late toxicities after RT include: 

! advanced age, 

! larger rectal volume, 

! a history of previous abdominal surgery, 

! the use of concomitant androgen deprivation, 

! preexisting diabetes mellitus, 

! haemorroids, 

! and inflammatory bowel disease…”

Budaus et al. 2011

HypoRT + Short ADT: 

!Most efficacious

!Highest toxicity



Combined treatment 

1. RT + ADT 
2. Surgery + RT 
3. RT + CHT 
4. New agents



Trial Inclusion 
criteria

Pts F-up Biochemical
control (%)

Clinical 
progression 
free survival 
(%)

Metastasis 
free 
survival  
(%)

Overall 
survival 
(%)

EORTC 
22911
2012

pT3 N0 
M0
or R1

1005
(968 
eligible)

5y 74% vs. 52% 

< 0.0001

85% vs. 
75% 

0.004

94% vs. 
94%

0.6

92%vs. 
93% 

0.6

SWOG 
87-94
2009

pT3 N0 
M0 
or R1

431
(425 
eligible)

12.7y 10y:
53% vs. 25% 

< 0.001

10y:
70% vs. 
50%

0.001

10y:
71% vs. 
61% 

0.016

10y:
74% vs. 
66% 

0.023

ARO96-
AUOAP
09/95
2009

pT3 N0 
M0
and 
undetect
able PSA

388
(307 
eligible)

5y 72% vs. 54%  

0.0015

- - -

HIGH  EVIDENCE: 
3 RANDOMISED STUDIES

OVERALL SURVIVAL 



2011

OVERALL  SURVIVAL  AT 10 YEARS



“Genitourinary and gastrointestinal toxicity is 

moderate: 

…with late side effects (> G2) 

between 3% (ARO) and < 5% (EORTC)…”

TOXICITY

SWOG: QUALITY OF LIFESWOG: QUALITY OF LIFE

RT No RT 

Erectile
dysfunction

= =

QoL at 3 months worse better

QoL at 2 years = =

QoL at 3 years better worse



URETHRAL STRICTURE 

Daly 2011

URINARY INCONTINENCE 

Daly 2011



EORTC

ARO

SWOG

IMPACT OF SURGERY 

Trend for lower PSM rate in RALP 

Tendency to deliver salvage RT 

ROBOTIC SURGERY 



1. Continent

2. Potent

3. Cured of cancer

Memorial Sloan Kettering
Bianco et al 2005

TRIFECTA 

TRIFECTA dati IEO



IMPACT OF RT 



WARNING 



Study Status Study design RT volumes

RTOG 96-01 Closed
(3/2003)

Salvage RT +/- ADT Prostatic bed only

RADICALS ongoing Adiuvant RT vs. salvage
RT +/-ADT

Prostatic bed only

RTOG 05-34 ongoing Salvage RT +/- ADT Prostatic bed vs. prostatic
bed + pelvis

SAKK ongoing Salvage RT (64 vs. 70 
Gy) 

Prostatic bed only

ONGOING STUDIES 

Combined treatment 

1. RT + ADT 
2. Surgery + RT 
3. RT + CHT 
4. New agents



Docetaxel-based chemotherapy 

the first demonstrated overall survival benefit in hormone 
refractory prostate cancer CRPC castration resistant 
cancer)

SWOG 9916 Petrylak 2004 

TAX 327 Tannock 2004

Chemotherapy added to local therapy 

in non-metastatic high risk patients?

DOCETAXEL

SWOG 9024 phase II feasibility but low activity of 5-FU added to 
RT in T3-T4

RTOG 9902 phase III  397 high risk pts

RT + 2y AD RT + 2 y AD + 4 TEE
(paclitaxel, etoposide, estramustine)

excess tromboembolic tox (closed earlier)

Acute hematological tox

GI 

GU no difference

Toxic death (neutropenia)  2 pts

AML 3 pts

Late tox no difference

Swanson 2006

Rosenthal 2009

CHEMOTHERAPY  AND  RT



CHEMOTHERAPY  AND  RT

SWOG S9921 
mitoxantrone+ADT vs ADT 

accrual to this study was halted 
after determination of 

3 cases of acute myelogenous
leukemia in the mitoxantrone arm

Fizazi et al. Eur J Cancer 2012

Local treatment: RT 87%, surgery 6%, none 6% 



Fizazi et al. Eur J Cancer 2012

RESULTS

Too early for OS  (few events)

Higher toxicity and lower QoL in CHEMOTHERAPY Arm

Clinical Genitourinary Cancer 2014

!Limited IMRT volume 

!Acceptable tox



! 10 ongoing phase III studies on docetaxel-based 
regimens in high-risk localized cancer:

RTOG 0521 RT/AD +/- adj Docetaxel+prednisone

! RTOG 0621 (phase II) adj post-prostatectomy RT/AD + 
Docetaxel 

! Novel agents… 

ONGOING RESEARCH

Combined treatment 

1. RT + ADT 
2. Surgery + RT 
3. RT + CHT 
4. New agents



!Cabazitaxel:  novel taxane that can evade multidrug-
resistant proteins

!Abiraterone: androgen biosynthesis inhibitor

!Denosumab: monoclonal antibody  for RANK-L  (signalling
pathways promoting bone resorption)

!Sipuleucel T: vaccine (autologous peripheral blood mononuclear
cells, obtained by leukapheresis and cultured with
PAP, reinfused to induce response to PAP-
expressing cancer cells)

!Enzalutamide…. 
!Radium-223……..

FDA APROVED AGENTS
IN    CASTRATION   RESISTANT   

PROSTATE CANCER



Sternberg et al ASCO 2014

! At least 6 ongoing phase III studies on 

docetaxel-prednisone plus a novel agent

1. First toxicity profile and activity in CRPC

2. Then will they be tested in locally

advanced cancer?

NOVEL AGENTS + RT…



Nyazi et al. Radiat Oncol 2011;6:177

NEW TOXICITY

Late toxicity was concerning,

with higher than

anticipated levels of GU or GI toxicity

50% pts: late bleeding complications



Radiosentitizing effect of sunitinib is

linked to a vascular normalization

!Promsing results

!Feasible

!Increased acute toxicity





Paradigm shift in health care:

PERSONALIZED MEDICINE

HIGH PRECISION MEDICINE 




