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Stereotactic Body Radiation Therapy (SBRT)
Stereotactic ABlative Radiotherapy (SABR)

A technique for delivering external beam radiotherapy

o with a high degree of accuracy to an extra-cranial target, 
o using high doses of irradiation,
o in 1-8 treatment fractions

S. Senan, U. Ricardi, M. Guckemberger, K.E. Rosenzweig, and N. Ohri:
Stage I NSCLC and oligometastatic disease
The IASLC Multidisciplinary approach to Thoracic Oncology, 2017 (Pass, Scagliotti, Ball)



Metastatic sites amenable with SBRT



[adapted form Ricardi et al, Phys Med 2017] 

2019

Single fraction SABR



Ricardi, Exp Rev Anticancer Ther 2013

Selected studies on SABR in lung metastases



M. Guckenberger, Radiother Oncol 2015

§ Radiosensitivity not significantly different between primary NSCLC and lung metastases



The concept of OLIGOMETASTASES

Localized

Cure with local
treatment

Systemic

Local Tx for
symptom control

Oligometastatic

Cure with local
treatment possible
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ØThe beauty: a simple concept
Courtesy: Matthias Guckenberger



The Oligometastatic State

Do patients with limited metastatic disease 
behave differently than those with more 

widespread metastases?



Phase III FLEX study in stage IV NSCLC

Pirker R, Lung Cancer 2012

Metastases to 1, 2 and 3 sites had an overall survival of 
12.4 months vs 9.8 months vs 6.4 months, respectively 



The authors agreed that 5 lesions should be considered an upper
bound off protocol, until further data emerges



�Oligo and polymetastastic 
cancers are more than two 

distinct entities 
 

� subclasses  
(molecular sybtypes not just 

number of mets)   

OLIGOMETS from BIOLOGY POINT OF VIEW  Oligomets from biology point of  view

q Oligo and polymetastatic cancers are 
more than two distinct entities

q Subclasses (biomolecular subtypes, not
just number of metastases)

q Waiting from the lab…
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Characterisation and classification of oligometastatic 
disease: a European Society for Radiotherapy and Oncology 
and European Organisation for Research and Treatment of 
Cancer consensus recommendation
Matthias Guckenberger, Yolande Lievens, Angelique B Bouma, Laurence Collette, Andre Dekker, Nandita M deSouza, Anne-Marie C Dingemans, 
Beatrice Fournier, Coen Hurkmans, Frédéric E Lecouvet, Icro Meattini, Alejandra Méndez Romero, Umberto Ricardi, Nicola S Russell, 
Daniel H Schanne, Marta Scorsetti, Bertrand Tombal, Dirk Verellen, Christine Verfaillie, Piet Ost

Oligometastatic disease has been proposed as an intermediate state between localised and systemically metastasised 
disease. In the absence of randomised phase 3 trials, early clinical studies show improved survival when radical local 
therapy is added to standard systemic therapy for oligometastatic disease. However, since no biomarker for the 
identification of patients with true oligometastatic disease is clinically available, the diagnosis of oligometastatic 
disease is based solely on imaging findings. A small number of metastases on imaging could represent different 
clinical scenarios, which are associated with different prognoses and might require different treatment strategies. 
20 international experts including 19 members of the European Society for Radiotherapy and Oncology and European 
Organisation for Research and Treatment of Cancer OligoCare project developed a comprehensive system for 
characterisation and classification of oligometastatic disease. We first did a systematic review of the literature to 
identify inclusion and exclusion criteria of prospective interventional oligometastatic disease clinical trials. Next, 
we used a Delphi consensus process to select a total of 17 oligometastatic disease characterisation factors that should 
be assessed in all patients treated with radical local therapy for oligometastatic disease, both within and outside of 
clinical trials. Using a second round of the Delphi method, we established a decision tree for oligometastatic disease 
classification together with a nomenclature. We agreed oligometastatic disease as the overall umbrella term. A history 
of polymetastatic disease before diagnosis of oligometastatic disease was used as the criterion to differentiate between 
induced oligometastatic disease (previous history of polymetastatic disease) and genuine oligometastatic disease (no 
history of polymetastatic disease). We further subclassified genuine oligometastatic disease into repeat oligometastatic 
disease (previous history of oligometastatic disease) and de-novo oligometastatic disease (first time diagnosis of 
oligometastatic disease). In de-novo oligometastatic disease, we differentiated between synchronous and 
metachronous oligometastatic disease. We did a final subclassification into oligorecurrence, oligoprogression, and 
oligopersistence, considering whether oligometastatic disease is diagnosed during a treatment-free interval or during 
active systemic therapy and whether or not an oligometastatic lesion is progressing on current imaging. This 
oligometastatic disease classification and nomenclature needs to be prospectively evaluated by the OligoCare study.

Introduction
Hellman and Weichselbaum1 first proposed oligo-
metastatic disease as a distinct cancer state between 
locally confined and systemically metastasised disease in 
1995. In such patients with limited metastatic disease, 
the value of integrating local metastases-directed therapy 
into the treatment framework has been investigated in 
five randomised phase 2 studies. Three of these studies2–4 
have assessed whether or not the addition of metastases-
directed local therapy to standard-of-care systemic 
therapy improves outcome in oligometastatic disease, as 
compared with systemic treatment alone. All three 
studies reported improved progression-free survival2 or 
overall survival3,4 with the addition of metastases-directed 
local therapy. Palma and colleagues5 described an overall 
survival benefit of metastases-directed stereotactic body 
radiotherapy in addition to standard of care for patients 
with oligo metastatic disease with controlled primary 
malignancy in a tumour-agnostic trial that mostly 
involved patients with breast, lung, colorectal, and 
prostate cancer. Ost and colleagues6 did a study in 

patients with oligorecurrent prostate cancer, in which 
metastases-directed stereotactic body radiotherapy was 
compared with surveillance; systemic therapy in the 
form of androgen deprivation was not a component of 
the initial treatment strategy but was used only at disease 
progression. Androgen deprivation therapy-free survival 
was longer with metastasis-directed therapy than with 
surveillance alone. In another prostate cancer study, the 
randomised phase 3 STAMPEDE trial, the investigators 
addressed the hypothesis that local treatment of the 
primary tumour alone, without metastases-directed 
therapy, affects outcome in meta static disease. Local 
radiotherapy of the prostate was shown to improve 
overall survival in patients with a low metastatic burden, 
but not in those with a high metastatic burden, compared 
with androgen deprivation therapy only.7

Conversely, less progress has been made in under-
standing and defining oligometastatic disease based 
on tumour biology (ie, in recognising patients with 
truly limited metastatic capacity by oligometastatic 
disease-specific biomarkers).8 MicroRNA profiles, which 

Ø To develop a consensus nomenclature and 
comprehensive system for OMD 
characterization and classification

[Guckenberger M, Lancet Oncol 2020]



Dynamic oligometastatic state model
The OMD classification system defines the oligometastatic state 

at one timepoint in the patient’s history

However, one patient might develop several and different states of oligometastatic 
disease throughout the course of disease, resulting in 

multiple courses of radical local and systemic treatment 

Guckenberger et al,  Lancet Oncol 2020





N= 385 OMD patients treated for max 5 mets @ USZ

à Independent prognostic factor
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Purpose: To explore the prognostic value of the oligometastatic disease (OMD) states as proposed by the
European Society for Radiotherapy and Oncology (ESTRO) European Organisation for Research and
Treatment of Cancer (EORTC) classification system.
Materials and Methods: This retrospective single-institution study included patients with 1–5 extracranial
metastases from any solid malignancy treated with SBRT to all metastases. OMD states were defined
according to the ESTRO EORTC classification. Overall survival (OS) and progression-free survival (PFS)
were analyzed using the Kaplan–Meier method. Discriminatory strength of the classification was
assessed by Gönen & Heller’s concordance probability estimate (CPE). Univariable and multivariable
Cox regression models were used to assess predictors of OS and PFS.
Results: In total, 385 patients were included. The median follow-up was 24.1 months. The most frequent
OMD states were metachronous oligorecurrence (23.6%) and induced oligoprogression (18.7%). Induced
OMD patients had significantly shorter median OS (28.1 months) compared with de-novo (46.3 months,
p = 0.002) and repeat OMD (50.3 months, p = 0.002). Median PFS in de-novo OMD patients (8.8 months)
was significantly longer than in repeat (5.4 months, p = 0.002) and induced OMD patients (4.3 months,
p < 0.001). The classification system had moderate discriminatory strength for OS and PFS.
Multivariable analyses confirmed that compared with induced OMD, de-novo OMD was associated with
longer PFS and repeat with longer OS.
Conclusion: All patients were successfully categorized according to the ESTRO EORTC classification sys-
tem. The discriminatory strength of the classification was confirmed for OMD patients treated with
metastases-directed SBRT. Larger multicenter trials are needed to validate the prognostic power for
OMD patients irrespective of primary tumor and treatment approach.
! 2022 The Author(s). Published by Elsevier B.V. Radiotherapy and Oncology 168 (2022) 256–264 This is
an open access article under the CCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Oligometastatic disease (OMD) has been proposed as a transi-
tional state of limited metastatic spread, between localized and
widely disseminated disease [1]. Patients with OMD might achieve
long-term survival through a combination of local metastasis-
directed treatments (MDT), such as resection or radiotherapy,
and systemic therapy into a multimodality treatment concept [2].

The benefit of metastasis-directed radiotherapy in different sce-
narios of oligometastatic disease has been investigated in a num-
ber of randomized phase II trials. Gomez and colleagues

compared MDT – either radiotherapy or resection – and standard
of care systemic therapy in patients with oligometastatic non-
small cell lung cancer (NSCLC) [3,4]. Patients with up to 3 metas-
tases and no progression after first line systemic therapy were
included. Iyengar and colleagues compared metastases-directed
stereotactic body radiotherapy (SBRT) and standard of care sys-
temic therapy in patients with NSCLC and up to 5 metastases [5].
In both studies, MDT significantly improved progression-free sur-
vival (PFS). The STOMP trial showed longer androgen-deprivation
therapy (ADT) free survival after metastases-directed radiotherapy
or resection in patients with prostate cancer, up to 3 extracranial
metastases in a systemic therapy-free interval and a controlled pri-
mary [6]. Similarly, the ORIOLE trial found that SBRT to metastases
improved PFS in patients with prostate cancer, up to 3 extracranial

https://doi.org/10.1016/j.radonc.2022.01.019
0167-8140/! 2022 The Author(s). Published by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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significant differences between repeat and induced OMD (p = 0.2)
or de-novo and repeat OMD (p = 0.3). In the same group, patients
with de-novo OMD had a significantly longer PFS than induced
(p = 0.003) and were suggestive of longer PFS than repeat OMD
patients (p = 0.04). When analyzing only patients with other pri-
mary tumors, those with repeat OMD had a significantly longer
OS than induced OMD patients (p = 0.001). The results were sug-
gestive of longer OS in repeat compared with de-novo OMD
patients in this group (p = 0.01), although the threshold for signifi-
cant differences of p < 0.01 was not met. In this group with other
primary tumors, patients with induced OMD had significantly
shorter median PFS than de-novo (p < 0.0001) and repeat OMD
patients (p = 0.003). The PFS difference of de-novo compared with
repeat OMD did not reach statistical significance (p = 0.06). No sig-
nificant differences for OS or PFS between the OMD states were
found in the lung cancer group.

Discussion

We successfully categorized a tumor-agnostic cohort of OMD
patients treated with metastases-directed SBRT at a tertiary cancer
center according to the ESTRO EORTC classification system. A mod-

erate discriminatory power of the classification system was con-
firmed. Induced OMD patients had shorter OS than patients with
de-novo or repeat OMD. PFS was longer in de-novo OMD patients
compared with repeat and induced OMD. To date, a general valida-
tion of the ESTRO EORTC classification system is still lacking and
the prognostic value of the proposed OMD states is unknown.

All OMD states as defined in the ESTRO EORTC classification sys-
tem were observed in our cohort, thus reflecting the applicability
of the ESTRO EORTC classification to report a patient’s oligometa-
static condition in a standardized and reproducible way in clinical
practice. Notably, the frequencies of the OMD states differed vastly
– from 23.6% of patients presenting with metachronous oligorecur-
rence to only 2.3% with induced oligopersistence. The observed
distribution of OMD states most likely differs from their true
prevalence, as our cohorts only included patients that received
SBRT to all metastases and is thus subject to a significant selection
bias. OMD patients that were treated with radiotherapy to only a
few metastases, other local ablative therapies or with systemic
therapy alone are not included in the current cohort. Furthermore,
the distribution of primary tumors differed between the OMD
states: Prostate cancer was most common in de-novo OMD (31
of 37 cases), colorectal cancer in repeat OMD (13 of 22 cases)
and melanoma in patients with induced OMD (23 of 35 cases). It

Fig. 2. Kaplan–Meier curves comparing OS in patients with (A) de-novo, repeat and induced OMD; (B) de-novo OMD: synchronous OMD, metachronous oligorecurrence
(ORD) and metachronous oligoprogression (OPD); (C) repeat OMD: repeat oligorecurrence, repeat oligopersistence and repeat oligoprogression; and (D) induced OMD:
induced oligorecurrence, induced oligopersistence and induced oligoprogression. Discriminatory strength of the classification was assessed by Gönen & Heller’s concordance
probability estimate (CPE) for Cox regression models of each subgroup. Abbreviations: SE: standard error.

Validation of the ESTRO EORTC classification of oligometastatic disease

260
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[Willmann et al R&O 2022]
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Radiation stimulates tumor
antigen release and 

anti-tumor immunity, 
activating the adaptive and 

innate immune response

Immunogenic cell death= Priming



1033 patients treated between 2008 and 2016
Median age: 68 years (18-94 yo)
Median follow-up: 24 months (0-105 months)

[Poon et al, JAMA Network Open November 2020]





• Median OS 44.2 months (3-year OS: 56.7%, 5-year OS: 35.2%)
• For the entire cohort, an overall median time to WSP of 42.5 months was observed à this finding

suggests that WSP is not an early pattern of progression.

Outcome analysis: OS and WSP



Benefit of local ablative therapies (LAT) in the oligometastatic setting

Histology Trial name / Author Type of Ablative 
Therapy

Results

NSCLC

Gomez et al. RT / Surgery ↑ OS and PFS

Iyengar et al. SABR ↑ PFS

SINDAS / Wang et al. SABR ↑ OS and PFS

Prostate cancer
STOMP / Ost et al. RT / Surgery ↑ ADT-free survival

ORIOLE / Phillips et al. SABR ↑ PFS

Colorectal cancer
EORTC 40004 / Ruers et al. RFA (liver) ↑ OS and PFS

PulMICC / Treasure et al. Surgery (lung) No improvement of 
outcomes

Multiple SABR-COMET / Palma et al. SABR ↑ OS and PFS

Emerging evidence



Follow-up of > 5 years from 

enrollment for each patient

Primary endpoint:

• Overall Survival (OS)

Secondary endpoints:

• Progression-Free Survival (PFS)

• Toxicity (CTCAE 4.0)

• QoL (FACT-G)

• Lesional control rate

• Need for further systemic therapy

Extended long-term results of  SABR-COMET
CLINICAL INVESTIGATION
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Extended Long-Term Outcomes
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Purpose: Long-term randomized data assessing the effect of ablative therapies in patients with oligometastases are lacking.
The Stereotactic Ablative Radiotherapy for the Comprehensive Treatment of Oligometastases (SABR-COMET) randomized
phase 2 trial was originally designed with 5 years of follow-up, but the trial was amended in 2016 to extend follow-up to
10 years. Herein we report oncologic outcomes beyond 5 years.
Methods and Materials: Patients were eligible if they had a controlled primary tumor and 1 to 5 metastases, with all metasta-
ses amenable to SABR. Patients were randomized in a 1:2 ratio between palliative standard-of-care treatment (control arm)
versus SABR to all metastases plus standard of care (SABR arm). The primary endpoint was overall survival (OS) and
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99 patients
2:1 randomization
NSCLC: 6:12 patients



Inclusion criteria

• Age ≥ 18 years

• ECOG PS 0-1

• Life expentancy ≥ 6 months

• Controlled primary tumour

• N° metastases ≤ 5 (all SABR-eligible)

Exclusion criteria

• RT contraindication (comorbidity)

• Prior RT to the site requiring treatment

• Malignant pleural effusion

• Spinal cord proximity (≤ 3 mm)

• Brain mts requiring surgical decompression

99 patients randomised between Feb 2012 and Aug 2016

Pts with ≤ 5 mts from any primary
tumor

Randomisation
(1:2 ratio arm 1 vs arm 2)

Arm 1: Standard of Care
Palliative RT to symptomatic

sites with or without further CT

Arm 2: Standard of Care + SABR
SABR to all metastases with or 

without further CT

Extended long-term results of  SABR-COMET



Median follow-up of 68 months (5.7 years)

Median OS:

• Control arm: 28 months (95% CI 19-39 months)

• SABR arm: 53 months (95% CI 29-73 months)

Δ = 25 months!

13.6%

27.2%

Overall Survival

21.3%

0%

Median PFS:

• Control arm: 5.4 months (95% CI 3-7 months)

• SABR arm: 12 months (95% CI 6-24 months)

Progression Free Survival
Results



Phase III trial

SABR planning on 4-10 metastases was 

achievable in most cases (challenging in 

spinal/nodal sites)

Ongoing Projects



1. Cancers are oligometastatic when there is a chance of cure

• We don’t have a clear definition of cure for many
cancers

• Likely a decreasing probability of cure with increasing
number of mets

2. Cancers are oligometastatic when patients benefit from ablative 
treatment

• Might be no upper limit- patients might benefit with 15 
lesions, and that is clearly not oligo

Two possible ways to define “oligometastatic”



§ Volumetric metastatic burden, quantified as the summed volume of all SBRT-targeted 
PTVs, was independently prognostic for distant PFS, WSP, and OS in a time-
dependent fashion.

§ This remained true even after adjusting for key confounders (i.e.: histology, n° of OM)

[Cao et al, Cancer medicine 2021]



[Siva et al Jama Oncol 2021]



5 (death) treatment-related hypoxia and radiation pneumo-
nitis within 3 months of SABR. This patient had 3 pulmonary
metastases treated on a background of unrecognized intersti-
tial lung disease. eFigure 1 in Supplement 2 describes the 30
most common AEs of any grade in all patients who com-
menced treatment. Radiation dermatitis was more common
in the multifraction arm (n = 7) compared with the single-
fraction arm (n = 0), with a difference of 16% (95% CI, 3%-
30%); similarly, esophagitis was more common in the multi-
fraction arm (n = 8) compared with single-fraction arm (n = 1),
with a difference of 16% (95% CI, 2%-31%).

Efficacy
The median follow-up was 36.5 months (interquartile range,
24.8-43.9 months). Efficacy outcomes (per-patient level) are
depicted in Figure 2. No significant difference was found in the
multifraction arm compared with the single-fraction arm for
FFLF (HR, 0.5; 95% CI, 0.2-1.3; P = .13). The median FFLF was
not reached. The FFLF estimates in the multifraction arm were
95% (95% CI, 81%-99%) at 1 year and 80% (95% CI, 62%-
90%) at 3 years. In the single-fraction arm, the FFLF esti-
mates were 93% (95% CI, 79%-98%) at 1 year and 64% (95%

CI, 46%-78%) at 3 years. A post hoc exploratory subgroup analy-
sis found no evidence that the subgroup treatment effect was
different between primary location (colorectal vs noncolorec-
tal), tumor size greater than 3 cm or 3 cm or less, and radio-
therapy technique in regard to FFLF (eFigure 2 in Supple-
ment 2). Cumulative incidences of local, regional, and distant
failure are given in eFigure 3 in Supplement 2.

No significant difference was found between the multi-
fraction arm and the single-fraction arm for OS (HR, 1.5; 95%
CI, 0.6-3.7; P = .44). Median OS was not reached in either arm,
with OS estimates in the multifraction arm of 93% (95% CI,
80%-98%) at 1 year and 67% (95% CI, 48%-81%) at 3 years and
in single-fraction arm of 95% (95% CI, 83%-99%) at 1 year and
81% (95% CI, 64%-91%) at 3 years.

No significant difference was found between the multi-
fraction arm and the single-fraction arm for DFS (HR, 1.0; 95%
CI, 0.6-1.6; P > .99) or mDFS (HR, 1.0; 95% CI, 0.6-1.7; P = .99).
The median DFSs were 13.2 months (95% CI, 10.1-17.2 months)
for the multifraction arm and 14.3 months (95% CI, 9.7-21.4
months) for the single-fraction arm. Of 105 progression events,
47 (45%) were planned for further definitive local therapy. Of
these, the local therapy modality was more radiotherapy in 73%

Figure 2. Efficacy Outcomes After Stereotactic Ablative Body Radiotherapy Comparing Each Arm
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Local recurrence as a function of biological equivalent dose (BED10) 

1° Quartile: 28.8 to 93.6 Gy
2° Quartile: 93.6 to 100 Gy
3° Quartile: 100 to 119.6 Gy
4° Quartile: 119.6 to 180.0 Gy

SBRT using a BED of greater than 120 Gy (4° quartile) reduces local
recurrence when compared to 1° quartile (p = 0.014)



meeting criteria for MDACC, 20.0% (13.3%-28.3%) for
NRG-LU002, 6.7% (2.9%-12.7%) for SINDAS, and 16.7%
(10.5%-24.6%) for SABR-COMET. Commonly observed
exclusion criteria included presence of MPE (22.5%), greater
than 3 (51.7%) or 5 (35.8%) metastases, or disease progres-
sion within 3 months (23.3%) (Fig. 3). The incidence of oli-
gometastatic disease meaningfully decreased with the
addition of exclusion criteria outside of number of
metastases.

Thirty-seven patients presented with synchronous meta-
static disease and ≤3 metastases. Among those patients, the
incidence of MPE, progression within 3 months on systemic
therapy, or either was 21.6%, 27.0%, and 45.9%, respectively.
When stratified solely by ≤3 metastases, there was no signif-
icant difference in the rate of new metastases or death
within 9 months from diagnosis (P = .64) (Fig. E5). In con-
trast, when patients were stratified by the MDACC eligibility
criteria (excluded MPE or early progression), eligible
patients were significantly less likely to have new metastases
or death by 9 months (64.3% vs 44.4%; P = .03) (Fig. E6).

The rate of progression or death at 3 months was 27.8%
(19.2%-35.4%) for the overall cohort and 24.4% (12.4%-
34.8%) among those with ≤ 3 metastases. Areas of early pro-
gression included new sites (n = 2; 10.5%), existing sites
(n = 11; 57.9%), and both new and existing sites (n = 6;
31.6%). Patients with early progression had significantly
lower overall survival (OS) compared with those without
early progression (median survival, 10.0 vs 42.4 months; P

< .001) (Fig. E1). Patients with early progression that were
alive at 3 months had an estimate median time to second
progression or death of 9.6 months (7.2-13.5 months).

In this cohort of metastatic patients, there was no differ-
ence in OS (P = .88) or progression-free survival (PFS)
(P = .52) between patients with or without an MPE (Figs. E3
and E4). In patients presenting with an MPE, the effusion
resolved on systemic therapy in 63.0% (n = 17) of cases and
stayed resolved in 37.0% (n = 10). Four patients with MPE
had ≤2 defined pleural nodules that were determined to be
eligible for SABR.

Among the 45 patients (37.5%) that met eligibility crite-
ria for at least 1 oligometastatic trial, 44.4% (n = 20) under-
went local therapy with radiation therapy (31.1%; n = 14),
surgery (8.9%; n = 4), or both radiation and surgery (4.4%;
n = 2). Patients who met oligometastatic criteria were more
likely to have a consultation with a radiation oncologist
compared with those who did not meet criteria (75.6 vs
65.3%; P = .002). The median time to radiation oncology
consult from date of metastatic diagnosis was 6.0 months.
Definitive local therapy was delivered to all known sites of
disease in 28.9% (n = 13) of cases and to a subset of sites in
15.6% (n = 7) of cases. For the overall cohort, the median
OS and PFS were 29.6 and 6.2 months, respectively (Fig. 4).
There was a trend toward longer OS (44.4 vs 24.9 months;
P = .055) and PFS (8.0 vs 5.4 months; P = .06) in patients
who did versus did not meet criteria for at least 1 oligometa-
static trial. Survival did not vary significantly by systemic

Fig. 1. Initial presentation of metastatic non-small cell lung cancer. The majority presented with de novo presentation, 2 to 3
total metastatic tumors, and underwent systemic therapy. Of all patients, 37.5% met trial definition for oligometastatic classifi-
cation. Abbreviation: RT = radiation therapy.
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[Hyunsoo J, IJROBP 2022]

Characterization of  Metastatic Non-Small Cell Lung Cancer and 
Oligometastatic Incidence in an Era of  Changing Treatment Paradigms





PFS OS Toxicity

Iyengar et al.
9.7 vs 3.5 
months 

(p= 0.01)
- SABR: 29% G3, no G4-G5

Control: 20% G3-G4, no G5

Gomez et al.
14.2 vs 4.4 

months 
(p= 0.022)

41.2 vs 17 
months 

(p= 0.017)

SABR: 20% G3, no G4-G5
Control: 8% G3, no G4-G5

RESULTS

As noted in our initial publication, the trial was closed early
after a planned annual Data Safety Monitoring Board
analysis revealed that, according to the data at that time,
there was a 99.46% probability of superiority of the LCT arm
if the current trend continued. Of the 74 patients enrolled
on the trial at the time of closure, 49 (66%) were randomly
assigned and included in this analysis. Patient character-
istics have been previously published and are listed in
Table 1. Treatment regimens also have been previously
published and are listed in Appendix Table A1 (online only).
Note that the LCT regimens could include surgery, radia-
tion, or a combination of the two. Concurrent chemo-
radiation also was allowed for the primary tumor and
regional lymph nodes. The median follow-up time for
censored patient data at the date the patient was last known
to be alive was 38.8 months (range, 28.3 to 61.4 months).
Thirty-nine patients were identified as having progression
(19 of 25 in the LCT group and 20 of the 24 in the MT/O
group), and three patients in the MT/O arm had their data
censored, because they received upfront LCT before dis-
ease progression. The median PFS time for all patients was
8.3 months (95% CI, 5.2 to 14.2 months). The previously
noted PFS benefit from LCT was maintained; the median
PFS was 14.2months in the LCT group (95%CI, 7.4 to 23.1
months) versus 4.4 months in the MT/O group (95% CI, 2.2
to 8.3 months; P = .022; Fig 1A). The median time to
appearance of new lesions was 14.2 months in the LCT
group (95% CI, 5.7 to 24.3 months) versus 6.0 months in
the MT/O group (95% CI, 4.4 to 8.3 months; P = 0.11).

Twenty-nine of the original 49 patients died by the time of
this analysis: 11 of 25 died in the LCT group, and 18 of 24
died in the MT/O group. The median OS time for all patients
was 37.7 months (95% CI, 16.6 to 41.2 months). OS time

was significantly longer in the LCT group (median, 41.2
months; 95% CI, 18.9 months to not reached) than in the
MT/O group (median, 17.0 months; 95% CI, 10.1 to 39.8
months; P = .017; Fig 1B).

Salvage therapies for all patients included additional sys-
temic therapy, LCT to all progressing sites of disease, and
combinations thereof (Appendix Table A2, online only) on or
off a clinical trial. The median survival-after-progression time
for all patients was 13.6 months (95% CI, 8.4 to 37.6
months). x2 tests revealed no difference in the proportions of
patients who received late LCT in the LCT versus MT/O group
(P = .39). However, patients in the LCT group survived longer
after progression relative to patients in the MT/O group
(37.6 months [95% CI, 9.0 months to not reached] v
9.4 months [95% CI, 5.9 to 19.6 months]; P = .034; Fig 2).

Of the 39 patients who experienced progression, 15 (41%;
n = 6 in the LCT group and n = 9 in the MT/O group)
received LCT at the time of progression. Reasons for not
undergoing LCT at the time of progression in the MT/O arm
were polymetastatic progression (n = 7), poor performance
status (n = 3), and refusal of radiation therapy (n = 1).
Calculated from the time of progression, patients who re-
ceived LCT at progression had a median OS time that was
not reached (95% CI, 11.5 months to not reached) versus
16.4 months without late LCT (95% CI, 8.7 to 40.9 months;
P = .119; Fig 3). In a multivariable Cox model analysis that
assessed OS and incorporated both initial treatment as-
signment (LCT v MT/O) and late LCT (yes v no), both initial
(HR, 0.30; 95% CI, 0.12 to 0.75) and late (HR, 0.44; 95%
CI, 0.18 to 1.06; P = .064) treatment with LCT correlated
with improved OS.

When the effect of other major clinical variables was
assessed, OS was associated with two to three meta-
stases (HR, 1.65; P = .208), partial response to first-line
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FIG 1. (A) Progression-free survival (PFS) and (B) overall survival (OS) in patients given local consolidative therapy (LCT) or maintenance therapy or
observation (MT/O) for oligometastatic non–small-cell lung cancer.
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Local consolidationà Two small but positive studies showing 
consistent results

[Iyengar P et al, JAMA Oncol 2017]
[Gomez et al, JCO 2019]



Role of  consolidative radiation for OM NSCLC with sensitive mutations

Multicenter, open-label, randomized phase III trial in China (January 2016 - June 2019)
200 pts EGFR mutated synchronous Oligometastatic NSCLC (adenocarcinoma) without BMs

[Wang et al, J Natl Cancer Inst 2022]SINDAS Interim Analysis: 68% accrual: 133 patients



5Conibear J, et al. BMJ Open 2018;8:e020690. doi:10.1136/bmjopen-2017-020690

Open access

All serious adverse events must be reported to UCL 
CTC within 24 hours. The Trial Management Group 
(TMG) and Independent Data Monitoring Committee 
(IDMC) will also adopt a safety monitoring role and will 
review safety issues. Protocols amendments if required 
will be disseminated to all relevant parties.

Initial feasibility substudy
The aims of the feasibility substudy are:

 Ź To satisfy the TMG and IDMC that recruitment targets 
are likely to be met for the remainder of the main 
trial.

Figure 2 SARON trial schema. RT, radiotherapy; SABR, stereotactic ablative radiotherapy; SRS, stereotactic radiosurgery. 

Figure 3 Summary of treatment in investigational arm. RT, radiotherapy; SABR, stereotactic ablative  radiotherapy; SRS, 
stereotactic radiosurgery. 
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Ongoing studies Local Consolidationà SARON trial (UK)

• Opened in 2015
• Actively enrolling across 21 

study locations
• Expected accrual: 340 patients

at august 2022



Ongoing studies Local Consolidationà LONESTAR trial

of their primary lung tumor.E10 Among these patients, 80%
underwent lobectomy, with 12% having pneumonectomy
and 8% sublobar resections, at a median time from diag-
nosis to surgery of 3.7 months. The 90-day postoperative
mortality was 0, and, excitingly, after a median follow-up
of 57 months, the median OS after lung resection was
55.2 months, highlighting an important change in expecta-
tions and dogma in treating stage IV NSCLC. These find-
ings importantly emphasized that surgical resection of the
primary tumor is feasible and associated with promising
oncologic outcomes in selected patients with synchronous
oligometastatic NSCLC, and that surgery should remain a
component of LCT for operable oligometastatic patients.
A subsequent evaluation of long-term outcomes from the
same institution followed 52 patients who underwent lung
resection for oligometastatic disease, the majority of
whom (>90%) had cLCTand achieved R0 resection.E12 Af-
ter a median follow-up of 95 months, mean OS was
51.7 months andmedian PFSwas 9.4 months. Although dif-
ficult,E13 these operations are safe and feasible, with median
operative duration and blood loss of 234 minutes, and
175 mL, respectively. Common postoperative events of pro-
longed air leak and atrial arrhythmias occurred infrequently
at rates of 5% and 10% respectively.E9

EUROPEAN EXPERIENCE AND SURGICAL
OUTCOMES

In a Swiss multicenter retrospective cohort study
analyzing 124 patients with oligometastases (defined as
!5 synchronous metastases in !2 organs) who underwent
resection of primary tumor at 4 centers (August 2001 to
February 2018), the 5-year OS rate was 36%.E14 The brain
was the most common metastatic site (61.3%), followed by
the adrenal glands (10.4%); 77.4% of all patients only pre-
sented with a single distant metastasis. Cox regression anal-
ysis showed that patients younger than 60 years (hazard
ratio [HR], 0.41; 95% confidence interval [CI], 0.24-0.69,
P ¼ .001) and patients with no nodal metastases (pN0)
(HR, 0.38; 95% CI, 0.21-0.69, P ¼ .002) had a significant
survival benefit. In the highly selected subgroup of patients
who were both younger than 60 years and presented a pN0
status, a 5-year OS of 83%was reached.E14 The presence of
bone metastasis negatively affected survival (HR, 2.53;
95% CI, 1.05-6.09, P ¼ .04). Median PFS time was
11 months (95% CI, 8-13). PFS at 1, 2, 3, and 5 years
was 41%, 29%, 25%, and 23%, respectively. The resection
of the primary tumor was safely performed with a 30- and
90-day mortality of 0% and 2.4%, respectively. These re-
sults support previous results of local ablative treatment
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Ongoing studies: Local Consolidationà NORTHSTAR trial

including surgical resection of the primary tumor in oligo-
metastatic NSCLC with a curative strategy with 5-year
OS of 36% for the entire cohort, and 83% for younger pa-
tients in absence of lymph node involvement.E14 In a French
multicenter retrospective analysis of 59 patients with oligo-
metastatic NSCLC and adrenal metastases who underwent
LCT including a surgical resection of the primary tumor
and the adrenal metastases, the 5-year OS was as high as
59%.E15 In line with the Swiss analysis, mediastinal lymph
node involvement was a detrimental prognostic factor for
OS with a 5-year OS rate of 27% in the N2 population
versus 68% in the N0 and N1 population. The authors
concluded that bifocal resection of adrenal oligometastatic
NSCLC is feasible with favorable short- and long-term

results.E15 However, the results from both abovementioned
multicenter European studies emphasize the importance of
a strict patient selection for LCT. The difference in survival
between N0 and N-positive patients shows that the parallel
pattern of hematogenous and lymphatic tumor spread
severely affects the possibility of local disease control.E16

NORTH AMERICAN EXPERIENCE AND
SURGICAL OUTCOMES
With the management of oligometastatic NSCLC appro-

priately evolving with increased emphasis on the benefits of
LCT, the momentum in applying surgical resection is
rapidly building. As highlighted previously, pulmonary
resection has been established as an important component
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FIGURE 2. Schematic representation of the NORTHSTAR clinical trial evaluating the role of local consolidative therapy following receipt of osimertinib

in patients with stage IV non–small cell lung cancer and EGFR alterations. PO, By mouth; TKI, tyrosine kinase inhibitor; EGFR, epidermal growth factor

receptor; PD, prgoressive disease; PFS, progression-free survival; PR, poor response; SD, stable disease;CNS, central nervous system;OS, overall survival;

LCT, local consolidative therapy.
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FIGURE 3. Schematic representation of the BRIGHTSTAR clinical trial evaluating the role of local consolidative therapy following receipt of brigatinib in

patients with stage IV non–small cell lung cancer with ALK rearrangements. TKI, Tyrosine kinase inhibitor; ALK, anaplastic lymphoma kinase; NSCLC,

non–small cell lung cancer; CT, computed tomography; PET, positron emission tomography;MRI, magnetic resonance imaging; PD, progressive disease;

PFS, progression-free survival; OS, overall survival; LCT, local consolidative therapy.
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Ongoing studies: Local Consolidationà BRIGHTSTAR trial

including surgical resection of the primary tumor in oligo-
metastatic NSCLC with a curative strategy with 5-year
OS of 36% for the entire cohort, and 83% for younger pa-
tients in absence of lymph node involvement.E14 In a French
multicenter retrospective analysis of 59 patients with oligo-
metastatic NSCLC and adrenal metastases who underwent
LCT including a surgical resection of the primary tumor
and the adrenal metastases, the 5-year OS was as high as
59%.E15 In line with the Swiss analysis, mediastinal lymph
node involvement was a detrimental prognostic factor for
OS with a 5-year OS rate of 27% in the N2 population
versus 68% in the N0 and N1 population. The authors
concluded that bifocal resection of adrenal oligometastatic
NSCLC is feasible with favorable short- and long-term

results.E15 However, the results from both abovementioned
multicenter European studies emphasize the importance of
a strict patient selection for LCT. The difference in survival
between N0 and N-positive patients shows that the parallel
pattern of hematogenous and lymphatic tumor spread
severely affects the possibility of local disease control.E16

NORTH AMERICAN EXPERIENCE AND
SURGICAL OUTCOMES
With the management of oligometastatic NSCLC appro-

priately evolving with increased emphasis on the benefits of
LCT, the momentum in applying surgical resection is
rapidly building. As highlighted previously, pulmonary
resection has been established as an important component
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in patients with stage IV non–small cell lung cancer and EGFR alterations. PO, By mouth; TKI, tyrosine kinase inhibitor; EGFR, epidermal growth factor

receptor; PD, prgoressive disease; PFS, progression-free survival; PR, poor response; SD, stable disease;CNS, central nervous system;OS, overall survival;
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non–small cell lung cancer; CT, computed tomography; PET, positron emission tomography;MRI, magnetic resonance imaging; PD, progressive disease;

PFS, progression-free survival; OS, overall survival; LCT, local consolidative therapy.
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Author Histology Systemic
Therapy

N Local Therapy Median PFS
(months)

Median OS
(months)

Shukuya
2011

NSCLC 
EGFR+

Gefitinib/ 
Erlotinib

17 intracranial SRS, WBRT 2.7  with lepto
4.8  w/o lepto

13.4 

Weickhardt
2011

NSCLC 
EGFR+
ALK+

Erlotinib/ 
crizotinib

25
Intracranial or 
extracranial

SRS, WBRT, RT, 
Surgery

6.2 N/A

Yu
2013

NSCLC 
EGFR+

TKI 18
Extracranial

RFA, SBRT, Surgery, 
RT

10 41 

Gan
2014

NSCLC ALK+ Crizotinib 14
Extracranial

Hypofx RT, SBRT, 
Surgery

5.5 N/A

LAT in oligoprogressive disease





LAT in oligoprogressive disease
CURB trial (breast & NSCLC) (NCT03808662) 
a Phase II, randomized, controlled, single-institution study from MSKCC
SABR to all sites of oligoprogression (up to 5) versus SOC palliative therapy alone
Breast 47 pts + Lung 59 pts (median follow up: 52 weeks) 
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for all patients who did not progress further before then, 
defining the end of the study window. The median 
progression-free survival was 3·2 months (95% CI 
2·0–4·5) for patients in the standard-of-care group versus 
7·2 months (4·5–10·0) for patients in the SBRT group 
(hazard ratio [HR] 0∙53, 95% CI 0∙35–0·81; p=0∙0035; 
figure 2A). Prespecified subgroup analysis of progression-
free survival by disease site identified that the benefit of 
SBRT was driven by patients with NSCLC, who derived a 
significant improvement from SBRT, with the median 
progression-free survival increasing from 2·2 months 
(95% CI 2·0–4·5) for patients with NSCLC in the 
standard-of-care group to 10·0 months (7·2–not reached) 
for patients with NSCLC in the SBRT group (HR 0∙41, 
95% CI 0∙22–0·75; p=0∙0039; figure 2B). By contrast, 
SBRT did not significantly improve progression-free 
survival for patients with breast cancer (median 
progression-free survival 4·2 months [95% CI 1·8–5·5] 
in the standard-of-care group vs 4·4 months [2·5–8·7] in 
the SBRT group; HR 0·78, 95% CI 0·43–1·43; p=0·43; 
figure 2C). An exploratory analysis of the breast cancer 
cohort stratified by oestrogen receptor status yielded 
similar results (data not shown). In a multivariable Cox 
model adjusting for the four stratification factors and 
change of systemic therapy at enrolment, the progression-
free survival benefit of SBRT remained substantial for 
patients with NSCLC (HR 0∙33, 95% CI 0∙16–0·66; 
p=0∙0019) but not for patients with breast cancer (0·79, 
0·37–1·65; p=0·53). SBRT was not associated with 
increased overall survival in the entire cohort (HR 0·99, 
95% CI 0·55–1·81; p=0·40; appendix p 5) or disease-
specific subgroups (appendix pp 6–7). Patients in the 
SBRT group remained on the current systemic therapy 
(median 8·1 months, 95% CI 5·1–15·0) for longer than 
those in the standard-of-care group (5·3 months, 
3·0–7·6; p=0·014; appendix p 8). The time to initiation of 
a new therapy was longer among patients with NSCLC 
(11·0 months, 95% CI 5·8–not reached) than among 
those with breast cancer (3·9 months, 2·6–6·3; 
p=0·0030; appendix p 9). None of the 111 irradiated 
lesions among the 55 patients in the SBRT group 
progressed. 26 (59%) of 44 patients in the standard-of-
care group with disease progression received salvage 
SBRT to progressive lesions, and 15 (36%) of 42 patients 
in the SBRT group with disease progression in either 
previously unstable or unirradiated sites or new lesions 
received further SBRT to these lesions.

Local therapy in patients with oligoprogressive cancer 
might alter patterns of anatomical progression 
(figure 3A). 29 (62%) patients with breast cancer who 
had disease progression after random assignment 
developed new lesions outside of the radiation field, 
regardless of treatment group assignment (figure 3B). A 
difference was observed in the anatomical pattern of 
disease progression in patients who did not receive 
SBRT; 14 (61%) of 23 patients with breast cancer 
developed new lesions compared with only four (14%) of 

28 patients with NSCLC (absolute difference 47%, 95% 
CI 19–74). Patients with NSCLC in the SBRT group had 
fewer progressions in pre-existing lesions than those 
with NSCLC in the standard-of-care group (eight [26%] 
of 31 patients vs 19 [68%] of 28 patients; figure 3B). This 

Figure 2: Progression-free survival
Progression-free survival in the entire cohort (A), patients with non-small-cell 
lung cancer (B), and patients with breast cancer (C). Tick marks indicate 
censored data. HR=hazard ratio. SBRT=stereotactic body radiotherapy.
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for all patients who did not progress further before then, 
defining the end of the study window. The median 
progression-free survival was 3·2 months (95% CI 
2·0–4·5) for patients in the standard-of-care group versus 
7·2 months (4·5–10·0) for patients in the SBRT group 
(hazard ratio [HR] 0∙53, 95% CI 0∙35–0·81; p=0∙0035; 
figure 2A). Prespecified subgroup analysis of progression-
free survival by disease site identified that the benefit of 
SBRT was driven by patients with NSCLC, who derived a 
significant improvement from SBRT, with the median 
progression-free survival increasing from 2·2 months 
(95% CI 2·0–4·5) for patients with NSCLC in the 
standard-of-care group to 10·0 months (7·2–not reached) 
for patients with NSCLC in the SBRT group (HR 0∙41, 
95% CI 0∙22–0·75; p=0∙0039; figure 2B). By contrast, 
SBRT did not significantly improve progression-free 
survival for patients with breast cancer (median 
progression-free survival 4·2 months [95% CI 1·8–5·5] 
in the standard-of-care group vs 4·4 months [2·5–8·7] in 
the SBRT group; HR 0·78, 95% CI 0·43–1·43; p=0·43; 
figure 2C). An exploratory analysis of the breast cancer 
cohort stratified by oestrogen receptor status yielded 
similar results (data not shown). In a multivariable Cox 
model adjusting for the four stratification factors and 
change of systemic therapy at enrolment, the progression-
free survival benefit of SBRT remained substantial for 
patients with NSCLC (HR 0∙33, 95% CI 0∙16–0·66; 
p=0∙0019) but not for patients with breast cancer (0·79, 
0·37–1·65; p=0·53). SBRT was not associated with 
increased overall survival in the entire cohort (HR 0·99, 
95% CI 0·55–1·81; p=0·40; appendix p 5) or disease-
specific subgroups (appendix pp 6–7). Patients in the 
SBRT group remained on the current systemic therapy 
(median 8·1 months, 95% CI 5·1–15·0) for longer than 
those in the standard-of-care group (5·3 months, 
3·0–7·6; p=0·014; appendix p 8). The time to initiation of 
a new therapy was longer among patients with NSCLC 
(11·0 months, 95% CI 5·8–not reached) than among 
those with breast cancer (3·9 months, 2·6–6·3; 
p=0·0030; appendix p 9). None of the 111 irradiated 
lesions among the 55 patients in the SBRT group 
progressed. 26 (59%) of 44 patients in the standard-of-
care group with disease progression received salvage 
SBRT to progressive lesions, and 15 (36%) of 42 patients 
in the SBRT group with disease progression in either 
previously unstable or unirradiated sites or new lesions 
received further SBRT to these lesions.

Local therapy in patients with oligoprogressive cancer 
might alter patterns of anatomical progression 
(figure 3A). 29 (62%) patients with breast cancer who 
had disease progression after random assignment 
developed new lesions outside of the radiation field, 
regardless of treatment group assignment (figure 3B). A 
difference was observed in the anatomical pattern of 
disease progression in patients who did not receive 
SBRT; 14 (61%) of 23 patients with breast cancer 
developed new lesions compared with only four (14%) of 

28 patients with NSCLC (absolute difference 47%, 95% 
CI 19–74). Patients with NSCLC in the SBRT group had 
fewer progressions in pre-existing lesions than those 
with NSCLC in the standard-of-care group (eight [26%] 
of 31 patients vs 19 [68%] of 28 patients; figure 3B). This 

Figure 2: Progression-free survival
Progression-free survival in the entire cohort (A), patients with non-small-cell 
lung cancer (B), and patients with breast cancer (C). Tick marks indicate 
censored data. HR=hazard ratio. SBRT=stereotactic body radiotherapy.
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for all patients who did not progress further before then, 
defining the end of the study window. The median 
progression-free survival was 3·2 months (95% CI 
2·0–4·5) for patients in the standard-of-care group versus 
7·2 months (4·5–10·0) for patients in the SBRT group 
(hazard ratio [HR] 0∙53, 95% CI 0∙35–0·81; p=0∙0035; 
figure 2A). Prespecified subgroup analysis of progression-
free survival by disease site identified that the benefit of 
SBRT was driven by patients with NSCLC, who derived a 
significant improvement from SBRT, with the median 
progression-free survival increasing from 2·2 months 
(95% CI 2·0–4·5) for patients with NSCLC in the 
standard-of-care group to 10·0 months (7·2–not reached) 
for patients with NSCLC in the SBRT group (HR 0∙41, 
95% CI 0∙22–0·75; p=0∙0039; figure 2B). By contrast, 
SBRT did not significantly improve progression-free 
survival for patients with breast cancer (median 
progression-free survival 4·2 months [95% CI 1·8–5·5] 
in the standard-of-care group vs 4·4 months [2·5–8·7] in 
the SBRT group; HR 0·78, 95% CI 0·43–1·43; p=0·43; 
figure 2C). An exploratory analysis of the breast cancer 
cohort stratified by oestrogen receptor status yielded 
similar results (data not shown). In a multivariable Cox 
model adjusting for the four stratification factors and 
change of systemic therapy at enrolment, the progression-
free survival benefit of SBRT remained substantial for 
patients with NSCLC (HR 0∙33, 95% CI 0∙16–0·66; 
p=0∙0019) but not for patients with breast cancer (0·79, 
0·37–1·65; p=0·53). SBRT was not associated with 
increased overall survival in the entire cohort (HR 0·99, 
95% CI 0·55–1·81; p=0·40; appendix p 5) or disease-
specific subgroups (appendix pp 6–7). Patients in the 
SBRT group remained on the current systemic therapy 
(median 8·1 months, 95% CI 5·1–15·0) for longer than 
those in the standard-of-care group (5·3 months, 
3·0–7·6; p=0·014; appendix p 8). The time to initiation of 
a new therapy was longer among patients with NSCLC 
(11·0 months, 95% CI 5·8–not reached) than among 
those with breast cancer (3·9 months, 2·6–6·3; 
p=0·0030; appendix p 9). None of the 111 irradiated 
lesions among the 55 patients in the SBRT group 
progressed. 26 (59%) of 44 patients in the standard-of-
care group with disease progression received salvage 
SBRT to progressive lesions, and 15 (36%) of 42 patients 
in the SBRT group with disease progression in either 
previously unstable or unirradiated sites or new lesions 
received further SBRT to these lesions.

Local therapy in patients with oligoprogressive cancer 
might alter patterns of anatomical progression 
(figure 3A). 29 (62%) patients with breast cancer who 
had disease progression after random assignment 
developed new lesions outside of the radiation field, 
regardless of treatment group assignment (figure 3B). A 
difference was observed in the anatomical pattern of 
disease progression in patients who did not receive 
SBRT; 14 (61%) of 23 patients with breast cancer 
developed new lesions compared with only four (14%) of 

28 patients with NSCLC (absolute difference 47%, 95% 
CI 19–74). Patients with NSCLC in the SBRT group had 
fewer progressions in pre-existing lesions than those 
with NSCLC in the standard-of-care group (eight [26%] 
of 31 patients vs 19 [68%] of 28 patients; figure 3B). This 

Figure 2: Progression-free survival
Progression-free survival in the entire cohort (A), patients with non-small-cell 
lung cancer (B), and patients with breast cancer (C). Tick marks indicate 
censored data. HR=hazard ratio. SBRT=stereotactic body radiotherapy.
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Treatment arm Time 6 Time 9

No SBRT 19% (8%, 46%) 14% (5.1%, 41%)

SBRT 29% (16%, 54%) 25% (13%, 50%)

Treatment arm Time 6 Time 9

No SBRT 23% (12%, 47%) 19% (9%, 42%)

SBRT 68% (53%, 86%) 55% (40%, 75%)

median PFS 
SOC 2.2 mo (95% CI 2·0–4.5)
SBRT 10 mo (7·2–not reached) median PFS

SOC 4.2 mo (95% CI 1·8–5.5) 
SBRT 4.4 mo (2.5–8.7)



Ongoing studiesà LAT in oligoprogressive disease
STOP trial: SBRT for Oligo-Progression in NSCLC (NCT02756793) 



Ongoing studiesà LAT in oligoprogressive disease
HALT trial: Targeted therapy with or without dose intensified radiotHerapy for oligo-progressive disease in 
oncogene-Addicted Lung Tumours (NCT03256981) 
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arm versus SOC arm, respectively (P5 .006), with the 5-year
PFS being 17.3% versus 3.2% in the SABR arm vs SOC arm,
respectively (P 5 .001).5

It is expected that the randomized evidence base addressing
the use of ablative therapies in oligometastatic NSCLC will
expand rapidly in the next few years, with multiple RCTs
currently accruing (Table 1). This includes NRG-LU002
(NCT03137771) and SARON (NCT02417662) accruing
for NSCLC only in the synchronous oligometastatic setting,
whereas SABR-COMET-3 (NCT03862911) and SABR-
COMET 10 (NCT03721341) are accruing for multiple his-
tologic types in patients with controlled primary tumors.
NRG-LU002 and SABR-COMET-3 are enrolling patients with
one to three oligometastases, whereas SARON includes
patients with one to five oligometastases and SABR-COMET-
10 includes patients with 4-10 oligometastases.

PRACTICAL CONSIDERATIONS

Although we recommend that patients are treated on
clinical trials wherever possible, for patients presenting
today, clinical trials may not be available at their treating
institution and practical decisions must be made on the
basis of the currently available evidence. How do we
properly select patients who will obtain the most benefit,
and how do we best treat them? We have formulated a
framework to approach these challenging questions and
will attempt to clarify the underlying aspects behind optimal
patient selection, toxicity, and timing (Fig 2).

Patient Selection

The ideal candidate for treatment with ablative therapies is
a patient who is healthy with a good performance status, a
low burden of disease, and effective systemic therapy
options available to address micrometastases. However,
precise definitions of these categories do not yet exist.
Recursive partitioning analysis by Ashworth et al9 identified

three risk groups that are helpful for initial assessment of
patients with NSCLC. Low-risk disease included meta-
chronous oligometastases with no nodal disease (N0) and
was accompanied by a 5-year OS of 47.8%. Intermediate-
risk disease was also N0 but with synchronous oligome-
tastases. This group had a 5-year OS of 36.2%. Finally, their
high-risk disease was N1 or N2 with synchronous metas-
tases. The five-year OS was much lower for this population
at 13.8%.

Effective systemic therapy is important in patients with
oligometastases. This was underscored in both the studies
by Gomez et al11 and Iyengar et al4 where patients were
treated with systemic therapy before random assignment,
with stable disease or response required for enrollment.
Data suggest that most patients who appear to be oligo-
metastatic on imaging actually harbor undetected micro-
metastases: In SABR-COMET, only 17.3% of patients were
alive without progression at 5 years and 30% of long-term
survivors required salvage SABR for new metastases.5

Neither SABR-COMET nor Gomez et al13 found a signifi-
cant improvement in time to new metastases after local
ablation, suggesting that micrometastatic disease had
seeded in many patients before local ablation of visible
oligometastases.

Since ablative therapies can only target gross visible dis-
ease, the impact of systemic therapy remains a major factor
in treating the imaging occult micrometastases and thus
determining long-term prognosis. Patients with cancer that
is likely to have high response rates to systemic therapy (eg,
patients harboring tumors with actionable driver mutations
or with high levels of programmed cell death protein ligand-
1 expression) may be the best candidates for ablative
therapies in the oligometastatic setting since any micro-
metastatic disease may be well-controlled for a prolonged
period. Although the optimal timing of local ablative therapy
in relation to systemic therapy is unknown, the evidence
best supports the use of systemic therapy first as was done
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FIG 2. Management aid for selecting suitable patients for local ablation. ECOG, Eastern Cooperative Oncology Group.
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Purpose: Long-term randomized data assessing the effect of ablative therapies in patients with oligometastases are lacking.
The Stereotactic Ablative Radiotherapy for the Comprehensive Treatment of Oligometastases (SABR-COMET) randomized
phase 2 trial was originally designed with 5 years of follow-up, but the trial was amended in 2016 to extend follow-up to
10 years. Herein we report oncologic outcomes beyond 5 years.
Methods and Materials: Patients were eligible if they had a controlled primary tumor and 1 to 5 metastases, with all metasta-
ses amenable to SABR. Patients were randomized in a 1:2 ratio between palliative standard-of-care treatment (control arm)
versus SABR to all metastases plus standard of care (SABR arm). The primary endpoint was overall survival (OS) and
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