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Non-small cell lung cancer (NSCLC) is the leading cause
of cancer-related death worldwide, with metastatic NSCLC
generally considered to be incurable and refractory and thus
associated with a poor survival outcome (1). However, for a
specific subset of metastatic NSCLC characterized by few
metastatic lesions, known as oligometastatic disease, long-
term survival can be empirically expected with local radical
therapy. Indeed, the current versions of both the European
Society of Medical Oncology (ESMO) guidelines and
the National Comprehensive Cancer Network (NCCN)
guidelines refer to this disease subset as a distinct entity to
be treated with a specific strategy in order to potentially
achieve long-term survival (2,3).

This stance is supported by a few prospective clinical
trials that have suggested clinical benefit of ablative local
therapy in combination with systemic chemotherapy,
in comparison with systemic chemotherapy alone, for
advanced NSCLC with a limited number of metastatic
lesions (4,5). A randomized phase II trial performed by
Gomez et al. thus showed a statistically significant benefit
in terms of both progression-free survival (PFS) and overall
survival (OS) for local consolidative therapy (radiotherapy
or surgery, or both) compared with maintenance systemic
therapy or observation alone in patients with oligometastatic
NSCLC that did not progress after front-line systemic
chemotherapy [median PFS of 14.2 months with a 95%
confidence interval (CI) of 7.4-23.1 versus 4.4 months (95%
CI, 2.2-8.3 months), P=0.022; median OS of 41.2 months
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(95% CI, 18.9 months—not reached) versus 17.0 months
(95% CI, 10.1-39.8 months), P=0.017] (4). In addition, a
randomized phase II study performed by Iyengar et 4. found
that consolidative radiotherapy resulted in a significantly
longer PFS than did maintenance chemotherapy alone
for oligometastatic NSCLC patients without disease
progression after induction systemic chemotherapy (median
PFS of 9.7 versus 3.5 months, P=0.01) (5). Of note, these
two trials terminated patient accrual early as recommended
by the local data safety and monitoring committees because
of the significant improvement in survival outcome in their
experimental arms (local radical therapy). However, the
notion of this oligometastatic disease subset as a target for
local therapy with radical intent has been controversial,
given the lack of high-quality evidence such as that provided
by large phase III trials as well as the heterogeneous
definition of such disease in existing studies (6,7).

In an article published recently in Fournal of Thoracic
Omncology, Dingemans et al. propose a definition of
synchronous oligometastatic NSCLC in order to support
the achievement of long-term survival with local radical
therapy (8). This consensus report of a pan-European
multidisciplinary group of thoracic oncology experts
represents the first attempt to provide a precise and official
definition of oligometastatic NSCLC. The 35 authors
include medical oncologists, radiation oncologists,
pulmonologists, thoracic surgeons, and radiologists
affiliated with various societies including the European
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Organization of Research and Treatment of Cancer
(EORTC), International Association for the Study of Lung
Cancer (IASLC), European Respiratory Society (ERS),
European Society for Radiotherapy & Oncology (ESTRO),
and ESMO. The process to achieve consensus essentially
consisted of three parts: (I) the sending of an online survey
to members of each society to support formulation of the
questions that would need to be discussed during a final
consensus meeting; (II) a systematic and comprehensive
review of previous retrospective and prospective studies to
help establish the definition of synchronous oligometastatic
NSCLC by the consensus meeting members; and (III) a
discussion among the consensus group members of real-life
cases to focus both agreement and disagreement on how to
practically define synchronous oligometastatic NSCLC.

The final meeting of the 35 consensus group members
was held in Dublin on 23 January 2018 and proposed a
provisional definition of synchronous oligometastatic
NSCLC as follows:

(I) Metastatic NSCLC with a maximum of five
metastatic lesions involving a maximum of three
organs, that can be treated with local radical
therapy including both surgery and radiotherapy
with acceptable toxicity in order to achieve long-
term disease control including a cure.

(II) Histology and genomic background should not be
considered.

(IIT) Mediastinal lymph node metastases are allowed but
should not be counted as a metastatic site.

(IV) Bone marrow metastases and diffuse metastases
such as meningeal, pericardial, pleural, and
mesenteric metastases are not allowed.

(V) ["F]Fluorodeoxyglucose-based positron emission
tomography-computed tomography and brain
imaging [preferably magnetic resonance imaging
(MRI)] are mandatory (with MRI of the liver
being recommended if the liver is the only site of
metastasis), and pathological confirmation of at
least one metastatic lesion is required unless the
multidisciplinary treatment team decides that the
risk outweighs the benefit.

This consensus statement on the definition of
synchronous oligometastatic NSCLC is expected to
standardize the inclusion criteria of future clinical trials and
will help determine the treatment strategy for advanced
NSCLC with a limited number of metastases in clinical
practice. The statement was developed as the result of a
multistep process with the input of many thoracic oncology
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experts, an appropriate approach given the limited evidence
available. However, it should be noted that the definition
is provisional and is not based on high-quality evidence. In
particular, there was substantial disagreement on how many
metastatic lesions should be allowed, an issue that needs to
be clarified in future studies. Indeed, a maximum of three
metastatic lesions had support at the consensus meeting,
with the final number of five being based largely on the
results of the systematic review, which revealed that most
previous or ongoing clinical trials evaluating the efficacy
of local radical therapy for synchronous oligometastatic
NSCLC allowed recruitment of patients with more than
three metastatic lesions. However, the proposed definition
does not mean that more than three metastatic lesions can
be successfully managed with local ablative therapy, and
most of the patients in the previous randomized phase II
trials who achieved positive results actually had less than
three metastases (4,5). In addition, the proposed definition
allows patients with actionable gene alterations, although
such patients should be addressed independently because
they may be able to achieve long-term survival with
systemic targeted therapy alone. This issue was discussed
at the consensus meeting, but the reasons for including
these patients in the definition was not fully described.
Furthermore, metachronous oligometastatic disease, also
known as oligorecurrent disease, was not considered in
this consensus report. These important issues should be
addressed by future studies including clinical trials and
meta-analyses.

The two randomized phase II trials performed by
Gomez et al. and Iyengar et al. suggest the appropriateness
of local ablative therapy for oligometastatic NSCLC,
although the study results remain nondefinitive (4,5).
The study by Gomez et 4l. thus included only 49 patients,
with the difference in OS between the experimental and
control arms possibly having been the result of allocation
imbalance. Two patients who tested positive for an ALK
fusion gene and who might potentially have achieved long-
term survival by treatment with an ALK tyrosine kinase
inhibitor (TKI) were recruited to the trial, and both of these
individuals were allocated to the experimental arm, possibly
resulting in a disproportionately longer survival in this
arm (4). The study by Iyengar ez /. recruited only patients
without known driver oncogenes, but this trial included
an even smaller number of patients (n=29) and has not yet
reported OS data (5). Both of these previous trials also did
not exclude patients with metachronous disease.

Four large randomized phase III trials—SARON
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(NCT02417662), SINDAS (NCT02893332), OMEGA
(NCT03827577), and HALT (NCT03256981)—are
currently in progress for assessment of local ablative
therapy combined with systemic therapy for patients with
oligometastatic NSCLC. The results of these trials should
inform selection of a definitive treatment strategy for such
patients. The SARON and SINDAS trials in particular
are notable. The SARON study is being conducted at
~30 hospitals in the United Kingdom and plans to recruit
340 NSCLC patients with one to three metastases (9).
This trial excludes patients positive for known driver
oncogenes—such those with EGFR mutations, ALK
fusion genes, or ROSI fusion genes—and its findings will
thus have been obtained with a relatively homogeneous
population. After confirmation of disease control with
two cycles of platinum-based induction chemotherapy,
enrolled patients are randomly allocated either to the
control arm for treatment with at least two additional
cycles of maintenance chemotherapy alone or to the
experimental arm for treatment with a maximum of two
additional cycles of platinum-based chemotherapy followed
by consolidative radiation therapy for all detectable lesions.
One strong point of this trial is that the primary end
point is OS. The SINDAS trial is currently under way in
China and allows recruitment of patients with one to five
metastatic sites. This trial is distinct in that only patients
with EGFR mutation-positive NSCLC are enrolled, and
its results will therefore not overlap with those of the
SARON trial. The patients included in the SINDAS trial
are randomly allocated to the control arm for treatment
with a first-generation EGFR-TKI or to the experimental
arm for treatment with stereotactic body radiation therapy
(SBRT) for all lesions concurrently with and followed
by administration of a first-generation EGFR-TKI. The
planned number of participants is 200, and the primary end
point is PFS. Many additional randomized phase II trials
including those that allow recruitment of other cancer types
are also ongoing (7able 1). The first results of most of these
trials should be available from 2021 to 2023.

Recent advances in immunotherapy have resulted in
changes to the standard of care for advanced NSCLC,
with inhibitors of programmed cell death-1 (PD-1) or of
its ligand PD-L1 having become essential components
of first-line systemic therapy (10-13). A challenge now
is to combine such immunotherapy with local ablative
therapy in order to further improve the survival outcome
of patients with oligometastatic NSCLC. The combination
of local radical therapy with immunotherapy is rationally
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supported by the results of both preclinical and translational
studies (14-17). A reduction in tumor burden achieved
by local radical therapy thus has the potential to improve
the functional status of antitumor T cells by limiting the
T cell exhaustion induced by excessive antigen exposure,
thereby increasing the susceptibility of residual cancer cells
to PD-1/PD-L1 blockade therapy (14,15). In addition,
radiation therapy may act in a synergistic manner with
PD-1/PD-L1 inhibitors by inducing immunogenic cell
death accompanied by the release of damage-associated
molecular patterns from the dying tumor cells that promote
the function of antitumor immune cells including antigen-
presenting cells and cytotoxic lymphocytes (16,17). Indeed,
a recent randomized phase II trial (PEMBRO-RT) found
a significant improvement in tumor response as well
as a trend toward a better PFS and OS in patients with
metastatic NSCLC receiving SBRT at a single tumor site
before treatment with the PD-1 inhibitor pembrolizumab
compared with those treated with pembrolizumab alone
(overall response rate of 36% versus 18%; median PFS
of 6.6 versus 1.9 months; median OS of 15.9 versus
7.6 months), although enrollment for this trial was not
limited to oligometastatic disease and the SBRT was not
ablative, given that only a single lesion was targeted (18).
Several studies of local ablative therapy combined with
systemic therapy including PD-1/PD-L1 inhibitors for
oligometastatic NSCLC are currently ongoing (7able 2).
Among these trials, the pilot results of a single-arm phase
II study (NCT02316002) have already been reported (19).
In this study, 45 patients were assigned to receive
pembrolizumab for up to 1 year (until disease progression)
after completion of local ablative therapy including surgical
resection or radiotherapy. Enrolled patients were allowed
to have undergone prior treatment with the exception
of PD-1/PD-L1 inhibitor therapy, and patients with
metachronous disease (oligometastatic recurrence after
initial definitive therapy) were also allowed to participate,
resulting in heterogeneity of the study population. Most
patients (93%) had only one or two metastatic sites,
although up to four such sites were allowed. The PD-L1
tumor proportion score (TPS) was known for 71% of
patients, with only one-third of these patients being PD-L1
positive (PD-L1 TPS of >1%), suggesting that the potential
of most participants to respond to pembrolizumab therapy
was low. The median PFS from the initiation of ablative
therapy was 19.1 months (95% CI, 9.4-28.7 months), and
the PFS rate at 36 months was ~40% to 50%. Median OS
from the initiation of ablative therapy was 41.6 months (95%
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CI, 27.0-56.2 months), with the OS rate at 36 months being
~70%. The survival outcome achieved in this trial was thus
superior to that observed in the studies by Gomez et a/. and
Iyengar et l. (4,5). In addition, the survival outcome was
also superior to that for PD-L1 high-positive (PD-L1 TPS
of 250%) NSCLC patients treated with pembrolizumab in
the first-line setting in the KEYNOTE-042 trial (median
PES of 7.1 months; median OS of 20.0 months), although
this latter trial included patients with non-oligometastatic
NSCLC and therefore a potentially worse prognosis (20).
These pilot data are promising, although they remain
preliminary, and they should facilitate the design of further
studies.

In summary, the recent article by Dingemans et a/.
of the European consensus group has proposed a first
official definition of synchronous oligometastatic NSCLC
in order to address an urgent need in the field of lung
cancer research and treatment. This provisional definition
should help clinicians to determine treatment strategy for
their patients with a limited number of metastatic sites,
standardize the inclusion and exclusion criteria of future
clinical trials, and facilitate appropriate interpretation
of results from studies of oligometastatic NSCLC. The
upcoming results for many ongoing randomized clinical
trials are needed before definitive conclusions can be drawn
with regard to the best approach to achieving long-term
survival in this subset of patients, with one such promising
approach being the combination of immunotherapy and
local ablative therapy.
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