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Hellman S, Weichselbaum RR. JCO 1995

An oligometastatic state is an “intermediate state
between purely localized lesions and those widely
metastatic”. The state was expounded to be
“amenable to a curative therapeutic strategy” and
“amenable to localized therapy”.

Oligomets definition



Widely Metastatic Disease                            Limited Metastatic Disease

• Distinct clinical state
• Metastases limited in number/destination organ (3 to 5 in 1-3 sites)
• More indolent biology earlier in the metastatic cascade
• Amenable to local ablative approaches

Oligomets definition



Very complex 
reality

Palma D, WCLC 2018

Oligomets definition



Guckenberger M et al. Lancet Oncol 2020
Lievens Y et al. RO 2020

Oligomets definition



Guckenberger M et al. Lancet Oncol 2020

Oligomets definition



Oligometastases are a 
heterogeneous scenario

Guckenberger M et al. Lancet Oncol 2020
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• Increase local control to prevent symptoms and maintain quality of life

• Ablate all visible metastases to prolong PFS 

• Reduce tumor burden to prolong OS

• Ablate resistant clones to prolong systemic therapy efficacy

• Delay further disease progression to delay the need to start systemic
therapy

• Synergize with systemic therapies to improve outcomes

Oligomets: rationale for local treatment



Local ablative therapies: surgery

Historically, the role of surgery in patients with metastatic cancer was predominately limited to 

palliative or emergent operations. 

By the 1980s, a few centers were consistently performing surgical resections for select patients 

with metastatic cancer and reporting promising results. In addition, theories of cancer biology 

began to suggest that in a subset of patients, oligometastatic disease might indeed represent 

the entire clinically relevant disease burden.

In these cases, complete resection was associated with prolonged disease-free survival and, in 

some patients, clinical cure. As a result, in selected patients surgical resection is now considered 

for the treatment of oligometastatic disease to most anatomic sites from many different primary 

cancer types

Bartlett EK et al, Cancer 2015



Local ablative therapies: surgery

Of the 5 most common cancer types, colorectal cancer has been the subject of the largest number of 

studies of metastasectomy with demonstrated 5-year survival rates of >50%, and 10-year survival 

ranging from 17% to 36%.

The role of metastasectomy in other cancer types remains more controversial. Multiple 

metastasectomy series have now been published for breast cancer, lung cancer, and melanoma, all 

of which with relatively favorable survival in carefully selected patients, but the series are smaller and 

less frequently report long-term follow-up.

Bartlett EK et al., Cancer 2015



Metastasectomy increases local control with significant
improvement of survival in selected patients

Most patients are inoperable for comorbidities or sites of 
metastases

Local therapies for oligometastases
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Stereotactic body radiation therapy (SBRT) is an external beam radiation
therapy method used to very precisely deliver a high dose of radiation to an
extracranial target within the body, using either a single dose or a small
number of fractions.

The ability to deliver a single or a few fractions of high-dose ionizing
radiation with high targeting accuracy and rapid dose falloff gradients
encompassing tumors within a patient provides the basis for the
development of SBRT.

Stereotactic body radiation therapy

2010



Goals are:

- margin reduction:
• Reduce volume of normal tissue irradiated
• Reduce normal tissue toxicity

- increase dose per fraction:
• Deliver ablative doses 
• Increase efficacy

Stereotactic body radiation therapy
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SBRT PRO
• Non invasive

• Low toxicity

• Possible for almost every 
patient and every body site

• Possibility to treat multiple 
lesions simultaneously

• Possibility to be delivered with 
the majority of systemic 
therapies

SBRT CONS
• No histopathological 

confirmation

• No tissue for further 
analysis

Stereotactic body radiation therapy
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• 5-10% of patients present with 
metastatic disease

• 20% of patients with localized disease 
will develop metastases within 5 years 
of their initial diagnosis

• Disease tends to reoccur at previously 
known sites of metastasis

• Oligometastatic breast cancer 
accounts for 20% of metastatic 
breast cancer patients

Oligometastases in breast cancer

Terao M, et al. Transl Cancer Res 2020



Tree AC et al. Lancet Oncology 2013

Wong AC et al. Cancer 2016 

Hong JC et al. PlosONE 2018

Oligometastases in breast cancer



Zhao J et al. Ann 
Transl Med 2020

Oligometastases in breast cancer
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Better outcomes with longer disease free intervalComplete resection better than incomplete

Friedel G et al.  European Journal of 
cardiothoracic surgery 2002

Clinical results: surgery



Groups of factors that portend better outcomes

Friedel G et al.  European Journal of 
cardiothoracic surgery 2002

In conclusion, this study with the largest documented 

number of resected lung metastases from breast 

cancer shows that metastasectomy at present 

provides better long-term results than 

chemotherapy and hormone therapy.

Clinical results: surgery



Incidence-adjusted metastasectomies for breast cancer increased from 1680 metastasectomies to 

2991 metastasectomies from 2000 to 2011

Bartlett EK et al.  Cancer 
2015

Clinical results: surgery



Chalkidou A et al. Lancet Oncol 2021

Palma DA et al. JCO 2020

Clinical results: SBRT

Baker S A et al. IJROPB 2022



Clinical results: SBRT

Franceschini D et al. Current
Oncology 2022

PRIMARY 
ENDPOINTS
• Local control
• Acute and late 

toxicities

SECONDARY 
ENDPOINTS
• Distant progression 

free survival
• Overall survival

To evaluate stereotactic body radiation therapy schedules 
for liver and lung lesions in oligometastatic breast cancer 
in terms of safety and efficacy



Inclusion criteria
• >18 years
• Diagnosis of breast cancer
• ECOG performance status  

0-2
• No life-threatening 

conditions
• Written informed consent

• <= 5 Liver and lung 
lesions with a maximum 
diameter of 5 cm

• Metastatic disease had to be 
confined to lungs and/or 
liver

• OR other metastatic sites 
stable or responding to 
chemotherapy

Exclusion criteria
• ECOG>2
• Pregnancy
• Patients with inability to consent

Clinical results: SBRT



Acute toxicity
15 
(23%)

G1

Fatigue
Nausea and 
vomiting
Abdominal 
pain
Fever
Malaise
Chest pain

7 
(11%)
4 (6%)
3 (5%)
1 (2%)
1 (2%)
1 (2%)

G2

Nausea and 
vomiting

2 (3%)

Late toxicity
9 
(14%)

G1

Chest pain
Cough
Pneumonia
Gastritis
Gastrointestina
l pain
Rib fracture

2 (3%)
1 (2%)
1 (2%)
1 (2%)
1 (2%)
1 (2%)

G2

Erythema
Duodenal ulcer

1 (2%)
1 (2%)

No patient experienced any 
≥G3 toxicity

COPRIMARY ENDPOINT OF TOXICITY 
WAS MET

SURVIVAL OUTCOMES ARE STILL 
MATURING

Clinical results: SBRT



Clinical results: SBRT

van Ommen-Nijhof A et al. Breast
2022



Clinical results: SBRT

medium EFS 41.0 months 

median OS 93.0 months 

LAT was associated with EFS, but not OS.



Viani GA et al. RO 2021

10 studies / 467 patients / 653 treated metastases

Selection criteria: 
• Prospective and retrospective studies, > 10 patients and > 18 months FUP. 
• BC oligometastases were defined as 5 lesions treated by SABR with any fractionation or technique. 
• Single or fractionated treatment delivered to any site (bone, liver, lung, or mixed sites) were included. 
• SABR was defined as radiotherapy treatment with doses per fraction ≥ 5 Gy with ≤ 10 fractions.

Clinical results: SBRT



Viani GA et al. RO 2021

Clinical results: SBRT



Viani GA et al. RO 2021

Clinical results: SBRT
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Clinical results: SBRT



Is oligoprogression the right 
scenario for testing PFS in OMBC?

Is PFS the only and right endpoint
in OMBC?

Clinical results: SBRT



Clinical results: SBRT

OMBC pts with ≤ 4 extracranial

mets on standard imaging with controlled 

primary disease were eligible if on first line 

SOC ST for ≤ 12 months without 

progression. 

ARM 1 – SOC ST

65 pts
ARM 2 – SOC ST with MDT of all mets

60 pts

Chmura SJ et al., ASCO 2022 



• Median PFS: 23 vs 19.5 months 

• 24 and 36-mo PFS: 45.7% and 32.8% vs 46.8 and 38.1; HR (70% 
CI): 0.92 (0.71, 1.17); 1-sided log-rank p = 0.36. 

• Median OS was not reached

• 36-mo OS: 71.8% vs 68.9% (2-sided log-rank p = 0.54). 

• There were no grade 5 treatment-related adverse events (AEs), 1 
grade 4 AE in ARM 1, and 9.7% and 5.3% grade 3 AEs in ARMS 1 and 
2, respectively.

Clinical results: SBRT



• OM-BC is overall associated with relatively favorable long-term outcome with  
approximately 70 % of OS probability at 3 years

• Median PFS with systemic therapy-only over-performed than expected

• The exploratory subgroup analysis for PFS of the NRG-BR002 trial captured a trend 
for improved PFS in favor of the addition of ablative strategies in patients with 
more than one metastasis, while an effect in the opposite direction was instead 
captured for TN subgroup

Clinical results: SBRT

We need a better understanding of OMBC biology
to fine our results
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Who is the real OMBC patient?



• Clinical 

• Imaging 

• Genetic/epigenetic

Easily accessible

Difficult
availability

Less informative

Highly 
informative

Who is the real OMBC patient?



A candidate classifier using expression levels

of 3 microRNAs (miR-23b, miR-449a, and 

miR-449b) predicted survival among 17 

patients who had primary tumor microRNA 

expression data available

Wong AC et al., 
Cancer 2016 

OMBC: selection



OMBC: selection

Wijetunga NA et 
al. Cancer

Medicine 2020

79 patients
Median OS 86 months
Median PFS 33 months 

Less than 5 years from diagnosis to SABR and 
triple-negative breast cancer (TNBC) were
associated with worse OS. Advanced T stage, any 
prior chemotherapy, and TNBC were associated 
with worse PFS. Alterations in CEBPB, RB1, TBX3, 
PTEN, and CDK4 were associated with worse 
survival outcomes.



Pitroda SP et al. 
Nature Reviews 2019

Perzonalized medicine



Ongoing trials

Miglietta F et al. Cancer
treatment Rev 2022



Pragmatic approach



There are different possible endpoints in the oligometastatic world:

• Oligometastatic breast cancer exists, although it is less studied and 
represented in clinical trials 

• Radiotherapy represents the ideal treatment for oligometastases thanks to 
high efficacy and low toxicity

• Clinical trials focused on oligometastatic breast cancer are awaited and 
necessary to create strong evidences

• Different kinds of oligometastases could require the same treatment with
different endpoints, consider novel endpoints

• Identification and selection of patients are crucial in breast cancer due to 
its heterogeneity, translational research is needed

Take Home Message

Consider SBRT as another “line of therapy” in the treatment arsenal 
for metastatic cancer.



Thank you


