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Local treatment to the primary tumor (Rt or Surg)

Metastasis-directed therapy in oligometastatic disease

Rationale

Evidences

•Radiotherapy

•Surgery

Definition of the ‘oligo-state’

Evidences

•Castration naive

•Castration resistant

Oligoprogression on ADT

Oligoprogression on ARTA 





70 years old

PSA 40 ng/ml

ALP 450 UI/L

Biopsy: PC - GS 7 (3+4)

First-line treatment: LH-RHa

De novo 

Oligometastatic

Low Volume 

(CHAARTED)

Low Risk

(LATITUDE)

Any other option?

1. Nothing

2. Abiraterone/Prednisone

3. Apalutamide

4. Enzalutamide

5. Docetaxel
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Agent Study HR OS, CI 95%

Docetaxel CHAARTED Kyriakoupulos , JCO 2018 0.72 (0.59 -0.89)

Docetaxel GETUG-15 Gravis, Eur Urol 2015 0.88 (0.68-1.14)

Docetaxel STAMPEDE Clarke, Ann Onc 2019 0.81 (0.69-0.95)

Abiraterone STAMPEDE James, NEJM 2017 0.61 (0.49-0.75)

Enzalutamide ARCHES Armstrong, JCO 2019 NR

Enzalutamide ENZAMET Davis, NEJM 2019 0.67 (0.52-0.86)

Apalutamide TITAN Chi, NEJM 2019 0.67 (0.51-1.89)

Combination strategies for mHSPC

Phase III trials



70 years old

PSA 40 ng/ml

ALP 450 UI/L

Biopsy: PC - GS 7 (3+4)

First line treatment: Degarelix

De novo 

Oligometastatic

Low Volume 

(CHAARTED)

Low Risk

(LATITUDE)

Any other option?

1. Nothing

2. Abiraterone/Prednisone

3. Apalutamide

4. Enzalutamide

5. Docetaxel

6. Local treatment to the primary (RT or Surg)



Local treatment to the primary tumor (Rt or Surg)

Metastasis-directed therapy in oligometastatic disease

Rationale

Evidences

•Radiotherapy

•Surgery

Definition of the ‘oligo-state’

Evidences

•Castration naive

•Castration resistant

Oligoprogression on ADT

Oligoprogression on ARTA 



Psaila et Al. Nat Rew 2009 



kim et Al. Cell 2009 

Change in Tumor Volume 

Increased Vascular Tumor branching

Increased lymphocytes

recruitment



kim et Al. Cell 2009 

Imnomodulatory properties

of Radiotherapy



Local treatment to the primary tumor (Rt or Surg)

Metastasis-directed therapy in oligometastatic disease

Rationale

Evidences

•Radiotherapy

•Surgery

Definition of the ‘oligo-state’

Evidences

•Castration naive

•Castration resistant

Oligoprogression on ADT

Oligoprogression on ARTA 



Author Data Source Patients Intervention Outcome

Parikh 2017 NCDB
2004-2013

6.051 LT vs No-LT 5yOS: 45.7% vs 17.1%
p=0.01

Loppenberg 2017 NCDB
2004-2012

15.501 LT vs No-LT Cancer specific
Mortality HR 0.57

Bannurah 2017 SEER
2004-2013

13.692 LT vs No-LT Cancer specific
Mortality HR 0.40

Pompe 2018 SEER
2004-2014

13.906 LT vs No-LT Cancer specific
Mortality HR 0.57

Culp 2014 SEER
2004-2010

8185 LT vs No-LT 5yOS p<0.001

Satkunasivam 2015 SEER
2004-2009

4.069 LT vs No-LT Cancer specific
Mortality HR 0.38-0.48

LT: Local Therapy (Radiotherapy and/or Radical Prostatectomy)

Retrospective data for Local Therapy

in metastatic Prostate Cancer

Retrospective

Selection bias

Eterogeneity of interventions

No informations about subsequent treatments

Different outcomes and reporting

Limitations



Local treatment to the primary tumor (Rt or Surg)

Metastasis-directed therapy in oligometastatic disease

Rationale

Evidences

•Radiotherapy

•Surgery

Definition of the ‘oligo-state’

Evidences

•Castration naive

•Castration resistant

Oligoprogression on ADT

Oligoprogression on ARTA 



Boevè et Al. Eur Urol 2018 

Overall Survival

•Multicentre RCT recruiting 432 

pts with PSA>20 on bone scan

between 2004 and 2014

•Randomised to either ADT with

EBRT (70Gy/35 or 57.76Gy/19, 

pelvic nodes not included) or 

ADT alone (control group)

HR 0.9 
95% CI:0.70-1.14

p= 0.4 



Parker et Al. Lancet Onc 2018 





Parker et Al. Lancet Onc 2018 

Overall Survival Failure free Survival



Parker et Al. Lancet Onc 2018 

Overall Survival: subgroup analysis



Parker et Al. Lancet Onc 2018 

Low metastatic burden High metastatic burden

Overall Survival: subgroup analysis



Sun et Al. BMJ 2010 



Sun et Al. BMJ 2010 





Sun et Al. BMJ 2010 



Parker et Al. Lancet Onc 2018 

Low metastatic burden High metastatic burden

Failure-free Survival: subgroup analysis



Burdett et Al. Eur Urol 2019 

Overall

Survival

Progr.-free

Survival



Burdett et Al. Eur Urol 2019 

Overall Survival by number of metastases (<5 vs ≥5)  

Benefit is limited to Low Volume disease

or patients with <5 metastases



70 years old

PSA 40 ng/ml

ALP 450 UI/L

Biopsy: PC - GS 7 (3+4)

First line treatment: Degarelix

De novo 

Oligometastatic

Low Volume 

(CHAARTED)

Low Risk

(LATITUDE)

Any other option?

1. Nothing

2. Abiraterone/Prednisone

3. Apalutamide

4. Enzalutamide

5. Docetaxel

6. Local treatment to the primary (RT or Surg)



Agent Study
(rep. for Low Volume Subgroup)

HR OS, CI 95% % Toxicity
Grade≥3

Docetaxel CHAARTED Kyriakoupulos , JCO 2018 1.02 (0.70-1.55) 42

Docetaxel GETUG-15 Gravis, Eur Urol 2015 1.02 (0.67-1.55)

Docetaxel STAMPEDE Clarke, Ann Onc 2019 0.76 (0.54-1.07) 52

Abiraterone STAMPEDE Hoyle, Ann Onc 2019 0.63 (0.42-0.96) 47

Enzalutamide ARCHES Armstrong, JCO 2019 NR 24

Enzalutamide ENZAMET Davis, NEJM 2019 0.43 (0.26-0.72) 49

Apalutamide TITAN Chi, NEJM 2019 0.67 (0.34-1.32) 42

Radiotherapy STAMPEDE Parker, Lancet Onc 2018 0.68 (0.52-0.90) 5

Treatment options for Low Volume mHSPC

•Treatment duration

•Costs
Other considerations:



Open Issue: 

any benefit combining RT and AARTA?



Local treatment to the primary tumor (Rt or Surg)

Metastasis-directed therapy in oligometastatic disease

Rationale

Evidences

•Radiotherapy

•Surgery

Definition of the ‘oligo-state’

Evidences

•Castration naive

•Castration resistant

Oligoprogression on ADT

Oligoprogression on ARTA 



Author Data Source Patients Intervention Outcome

Bannurah 2017 SEER
2004-2013

13.692 RP vs RT Cancer specific
Mortality HR 0.59

Pompe 2018 SEER
2004-2014

13.906 RP vs No-LT Cancer specific
Mortality HR 0.55

Culp 2014 SEER
2004-2010

8185 LT vs No-LT 5yOS 67% vs 22.5% 
p<0.001

Satkunasivam 2015 SEER
2004-2009

4.069 LT vs No-LT Cancer specific
Mortality HR 0.48

Gratzke 2014 Munich
Canc. Registry

1998-2010

1538 RP vs  No-RP 5yOS 55% vs 21% 
p<0.01

Jang 2018  Single Center
2005-2015

91 RP-Robot vs No-LT Cancer specific Survival
NR vs 40 mo p=0.002

RP: Radical Prostatectomy - LT: Local Therapy

Retrospetive data for Radical Prostatectomy

in metastatic Prostate Cancer



Gratzke et Al. Eur Urol 2014 Culp et Al. Eur Urol 2014 

Overall Survival Prostate Cancer Specific Mortality



Parker et Al. Lancet Onc 2018 

Castration resistance-free Interval Overall Survival

83 low-volume mHSPC (1-3 lesions) 



Primary endpoint

• Failure-free Survival

R

NCT02454543 (SIMCAP) 

mHSPC (n.190)

ADT +  RP +/- Doce

ADT +/- Doce

R

NCT02454543 (g-RAMMP)

mHSPC (n.452)

BST + RP 
with extended lymphadenectomy

BST

Primary endpoint

• Cancer Specific Survival 

Ongoing randomised trials

surgery for primary tumor in mHSPC

ISRCTN15704862 (TRoMbone)

mHSPC (n.50) R

ADT+RP 
with extended lymphadenectomy

ADT

Primary endpoint

• Time to CRPC

• Quality of Life 



Local treatment to the primary tumor (Rt or Surg)

Metastasis-directed therapy in oligometastatic disease

Basing on 2 RCT and 1 meta-analysis RT should not be recommended

for the ITT population….but it can be considered for patients with low 

volume M1 disease (OS sig. improved)

Surgery is not yet validated and should be considered experimental



Local treatment to the primary tumor (Rt or Surg)

Metastasis-directed therapy in oligometastatic disease

Rationale

Evidences

•Radiotherapy

•Surgery

Definition of the ‘oligo-state’

Evidences

•Castration naive

•Castration resistant

Oligoprogression on ADT

Oligoprogression on ARTA 



70 years old

PSA 40 ng/ml

ALP 450 UI/L

Biopsy: PC - GS 7 (3+4)

First line treatment: LH-RHa

De novo 

Oligometastatic

Low Volume 

(CHAARTED)

Low Risk

(LATITUDE)

Any other option?

1. Nothing

2. Abiraterone/Prednisone

3. Apalutamide

4. Enzalutamide

5. Docetaxel

6. Local treatment to the primary (RT or Surg)

7. Metastasis directed treatment 



75 years old

2014 - PSA 8 ng/ml

Radical prostatectomy for

Adenocarcinoma GS 7 (3+4)

pT3b pN0 M0. 

Adjuvant Radiotherapy

Oligoprogression

on ADT

2017 - PSA 1,5 ng/ml

Abd. MRI and C-PET Neg.

LH-RHa

2019 – PSA 3,9 ng/ml (Doubl. T.8 mo)

C-PET: 2 lymph nodes mets

Metastasis-directed

Radiotherapy (37.5 Gy)

PSA – PFS 9 months



78 years old

2015 - PSA 98 ng/ml

Biopsy: Adenocarcinoma GS 7 (3+4)

CT and Bone scan: lymph nodes and

Bone metastases

LH-RHa

Oligoprogression

on ARTA

2017 – PSA 42 ng/ml

C-PET: bone progression

Enzalutamide (PSA nadir 5 ng/ml)

2019 – PSA 22 ng/ml 

C-PET: single site of bone progression

Metastasis-directed

Radiotherapy (30 Gy)

PSA – PFS 8 months (PSA 3 ng/ml)



Local treatment to the primary tumor (Rt or Surg)

Metastasis-directed therapy in oligometastatic disease

Rationale

Evidences

•Radiotherapy

•Surgery

Definition of the ‘oligo-state’

Evidences

•Castration naive

•Castration resistant

Oligoprogression on ADT

Oligoprogression on ARTA 



Oligometastatic Concept

‘Disease stage with a limited

number of clinically detectable

metastases’

Implicit in this concept:

•unique biologic characteristics

•potentially less aggressive disease

course

‘…subgroup of patients with an intermediate phase of

metastatic disease, that presents a potential for disease

control with the ablation of the few metastases’

Hellmann and Weichselbaum, J Clin Onc 1995



Oligometastatic prostate cancer

Gillessen et Al. Eur Urol 2018

No clear definition

‘…limited number of of bone and/or lymph nodes metastases’ 

(61% consensus)

No formal cut-off for the number of metastases

to define the ‘Oligo-state’

•≤2 metastases (14% consensus)

•≤3 metastases (66% consensus)

•≤5 metastases (20% consensus)



Survival by number of metastases

Gundem, Prostate 2014 Soloway, Cancer 1988

Survival by extent of disease

<5 mets

>5 mets



Survival by progression rate 

MicroRNAs distribution

Lussier et Al PLOSone 2012 



Oligometastatic prostate cancer

considerations for consensus definition

Timing

Syncronous vs Metachronous

Location

Bony vs Visceral

Imaging

Conventional vs Advanced

Castration

State

Naive

vs 

Resistant

Syncronous

Oligometastatic

Castration-naive

Metachronous

Oligometastatic

Castration-naive

Oligometastatic

rising PSA on ADT

(mCRPC)

Gillessen, Eur Urol 2018



Goals of metastasis-directed therapies

in oligometastatic prostate cancer

Adapted from Kamperis et Al, J Canc Prevent 2017

Dont’t miss the window of opportunity Treatment goals

•Progression-free survival

•Avoid/delay systemic

treatment

•Quality of life

•Overall Survival



Local treatment to the primary tumor (Rt or Surg)

Metastasis-directed therapy in oligometastatic disease
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Evidences

•Radiotherapy

•Surgery
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Ost et Al. Eu Urol 2015 

Single-arm case series



Ost et Al. Eu Urol 2015 

Toxicities associated to radiotherapy

Toxicities associated to surgery



Local treatment to the primary tumor (Rt or Surg)

Metastasis-directed therapy in oligometastatic disease

Rationale

Evidences

•Radiotherapy

•Surgery

Definition of the ‘oligo-state’

Evidences

•Castration naive

•Castration resistant

Oligoprogression on ADT
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Ost et Al. J Clin Onc 2017 

Best PSA Response PSA Recurrence-Free Survival

62 Oligorecurrent pts
•Biochemical progression

•Testosterone > 50 ng/ml

•≤3 metastatic lesions

74%



Ost et Al. J Clin Onc 2017 

ADT-Free Survival

Subgroup Analysis

21 months median
(Δ 8 mo)



Ost et Al. J Clin Onc 2017 

Should we combine ADT to MDT for castration-sensitive

oligometastatic disease?  

Is ADT-free survival a relevant end point

for MDT-radomised trials?

……how long?  



Local treatment to the primary tumor (Rt or Surg)

Metastasis-directed therapy in oligometastatic disease

Rationale

Evidences

•Radiotherapy

•Surgery

Definition of the ‘oligo-state’

Evidences

•Castration naive

•Castration resistant

Oligoprogression on ADT

Oligoprogression on ARTA 



Study n.pts. Comparison Overall Survival
HR, CI 95%

TAX 327 Berthold, JCO 2008 1006 Docetaxel +P vs Mitoxantrone+P 0.76 
(0.62-0.94)

COUAA 202 Ryan, NEJM 2012 1088 Abitaterone + P vs Placebo 0.75 
(0.61-0.93)

PREVAIL Armstrong, NEJM 2014 1077 Enzalutamide VS Placebo 0.71 
(0.60-0.84)

Treatment options

for minimally- asymptomatic mCRPC

Randomised phase III trials



Eterogeneity of mCRPC

PSA Doubling Time

and risk or progression or death

Smith at Al. J Clin Onc 2013 

TTCRPC ≥ 12 mo

TTCRPC < 12 mo

HR: 0.58 (95% CI: 0.42-0.82)

Median PFS: 5.8 mo vs 2.8 mo

Log-rank P=0.002
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Loriot et al. Eur J Cancer. 2015

PFS: progression-free survival; 

TTCRPC: time to castration resistant prostate cancer

Progression-free Survival

by time to CRPC 



Rference n.pts
.

Treatment % 2-years
Distant PFS

Median systemic
therapy–free surv

Muldermans, 2016 50 SBRT  (BED 30-50 Gy) 45 NR

Triggiani, 2019 86 SBRT  (BED 80 Gy) 33.7 21.8 months

Metastasis-directed therpy

for oligoprogressive mCRPC

Retrospective series

% Grading

Toxicity G1 G2

Pain flare 9 3

Gastrointestinal 3 -

Genitourinary 1 3



D’Angelillo at Al. Crit. Rev Oncol Hematol 2019 

In an asymptomatic or minimally symptomatic mCRPC

patient with a PSA doubling time > 6 months, time to

castration-resistant phenotipe > 12 months, and 

oligometastases up to three nodal or bone lesions

detected by metabolic imaging, RT with radical intent to

metastatic sites could be offered as alternative to ARTA 

to delay systemic treatment



Local treatment to the primary tumor (Rt or Surg)

Metastasis-directed therapy in oligometastatic disease

Rationale

Evidences

•Radiotherapy

•Surgery

Definition of the ‘oligo-state’

Evidences

•Castration naive

•Castration resistant

Oligoprogression on ADT

Oligoprogression on ARTA 



Sher et Al. J Clin Oncol 2016 



Detti et Al. Anticanc Res 2016 

32 patients affected by mCRPC showing oligoprogression

on treatment with Abiraterone Acetate

mPFS from abiraterone initiation 12.6 months

mPFS from radiotherapy administration 9.6 months

No safety signals identified



D’Angelillo at Al. Crit. Rev Oncol Hematol 2019 

In an asymptomatic or minimally symptomatic

oligoprogressive mCRPC patient, with up to two nodal

or bone lesions, in treatment with ARTA from at least 6 

months, RT with radical intent to sites of metastases of

progressive disease could be offered as an alternative 

to the change of systemic treatment



Palma et Al. Lancet Onc 2019 

Patients characteristics



Palma et Al. Lancet Onc 2019 

Overall SurvivalProgression-Free Survival

Δ 13 mo



Primary endpoint

• PSA Response

R

NCT03449719 (ARTO phase II) 

mCRPC (n.174)

≤3 mets; mildly/asymptomatic
Abiraterone + Prednisone

+ SBRT to all metastases

Abiraterone + Prednisone

R

NCT03784755 (PLATON phase III)

mHSPC (n.410)

≤5 mets; de novo or oligorecur.
SST + SBRT

To all mets and untreated primary

SST

Primary endpoint

• Failure-free Survival 

Ongoing randomised trials of

metastases directed therapy for mPC



Guckemberger et Al. Lancet Onc 2020 



Guckemberger et Al. Lancet Onc 2020 





Lecouvet et Al. Lancet Onc 2018 

Proposed clinical trial for newly diagnosed prostate cancer



Murphy et Al. Eur Urol 2019 

….modern imagning is just the peak of the iceberg



Corey et Al. J Clin Oncol 2019 

New 

Imaging

Techniques

Clinical

Features

Host

Factors

(Immunity)

Tumor

Biology

•miRNA

•Genomic analysis

•Molecular biomarkers

•Liquid biopsies

•CTCs



Local treatment to the primary tumor (Rt or Surg)

Metastasis-directed therapy in oligometastatic disease

Basing on 2 RCT and 1 meta-analysis RT should not be recommended

for the ITT population….but it can be considered for patients with low 

volume M1 disease (OS sig. improved)

Surgery is not yet validated and should be considered experimental

The oligometastatic state defines an ‘intermediate stage of disease’ 

that might benefit from local treatment

There is growing evidence about the offect of MDT on clinical

outcomes in oligometastatic prostate cancer

Level of evidence is low (mainly retrospective) and need further validation

in prospective randomised trials

Understandig the role of new imaging and the biology of oligomtastatic

disease is essential for future developements


