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Lung cancer is associated with the worst cancer-specific 
survival than any other tumor. Most of the patients with 
non-small cell lung cancer (NSCLC) are diagnosed in IV 
Stage or will develop metastatic progression during the 
course of the disease (1). A paucity of treatments warrant 
durable survival benefits once the tumor has spread over the 
lungs, likely due to the aggressive nature and the ability to 
progress. 

Recently, an oligometastatic state of NSCLC has been 
demonstrated to exist in selected category of patients, 
who may benefit not only from systemic therapies but also 
from aggressive local therapies such as stereotactic ablative 
radiotherapy (SABR) and surgery to the active sites of 
disease (2). Accordingly, in the eighth edition of the TNM 
classification of lung cancer the single metastasis in a single 
distant organ should be included in the M1b group that is 
distinguished from the M1c category, that include multiple 
metastatic lesions in single organ or multiple organs (3). 
The M1b metastatic state therefore may be considered 
as a more indolent disease and the definitive combined 
therapy of the primary tumor and the single metastasis 
could show higher chance to obtain a good control and 
survival. The oligometastatic patients, so called “long 
survivors”, usually present with controlled primary tumor, 
negative lymph node status, low volume metastatic disease 
and good response to previous therapies. As a matter of 

fact, promising outcomes in terms of longer progression-
free survival (PFS) and overall survival (OS) might not 
be due to the treatments themselves, but rather to the 
selection of patients based on favorable inclusion criteria. 
Although this favorable subgroup of metastatic patients 
often present heterogeneities (primary tumor histology, 
molecular characteristics, site of metastatic spread, number 
and locations of the metastases, involved organs, and 
applied therapies), good outcome and tolerance has been 
described in a meta-analysis by Ashworth et al. (4) showing 
a median OS of 26 months (5-year 29.4%) in those treated 
with surgery, SABR or standard radiotherapy to the primary 
tumor (83.9%) and metastases (62.3%). 

According to the present evidence, failure after first-line 
systemic therapy is more likely to occur at the baseline sites 
of disease rather than new metastatic sites. SABR has an 
increased role in the setting of slowly progressive limited 
metastatic NSCLC and these patients could benefit from 
such local aggressive therapy without significant toxicities. 
Unfortunately, most of the present data are reported in form 
of monoinstitutional retrospective experience and small 
series of patients (5). In several studies, the oligometastatic 
state was analyzed separately and divided for the involved 
organs such as liver, lung, brain, adrenal glands rather than 
having explored the problematic entity of the metastatic 
NSCLC (6). In this way, no robust evidence has been built 
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for the oligometastatic/oligorecurrent NSCLC itself, even 
though a rational in the clinical practice has been further 
developed. The most relevant prospective and randomized 
studies in this field are summarized in Table 1 (7-11).

Over the last years, the development of more safe 
and effective maintenance chemotherapy combined 
with technological advances in SABR have improved the 

options available to such patients. The combination of 
radiation therapy (RT) with chemotherapy in patients with 
oligometastatic NSCLC has already shown to dramatically 
boost disease progression compared to those who received 
chemotherapy alone, according to a randomized trial by 
Gomez et al. (8). In the recently published study by Iyengar 
et al. (7) PFS increased from 3.5 to 9.7 months when RT 

Table 1 Prospective and randomized studies that included radical local therapy (SABR and/or surgery) in the treatment of limited metastatic 
NSCLC patients

Study
Type of 
study

No. of 
patients 

Histology 
NSCLC

Previous CT 

State of 
disease 
at local 
therapy

Local 
consolidative 

therapy

Median 
PFS 

Toxicity Limits

Randomized trials

Iyengar 
2017 (7)

Single-
center 

phase II 
2-arms

14 
(SBRT + 
CT) vs. 
15 (CT 
alone)

Non-
SCC 

80–93%

Platinum 
based (no 
targeted 
therapy)

Stable 
disease 
or partial 
remission

SBRT or 
hypofractionated 

RT

9.7 vs. 3.5 
months 
(P=0.01)

7% G4 in 
the SBRT 

arm

Single-center, 
small series, 

not powered for 
OS

Gomez 
2016 (8)

Multicenter 
phase II 
2-arms

25 
(SBRT 

+/− 
surgery 
+/− CT)
vs. 24 
(CT 

alone)

Adc 
75–80%

Platinum 
based or 

EGFR-TKI

No disease 
progression 

SBRT or surgery 
or both

11.9 vs. 
3.9 months 
(P=0.0054)

12% G3 in 
the local 
therapy 

arm

Heterogeneous 
CT and local 
therapy, not 

powered for OS

Prospective phase I–II trials

Iyengar 
2014 (9)

Phase II 24 NR Platinum 
based 

therapy

Progress 
through 
first-line 
therapy

SBRT + erlotinib 14.7 
months

8% G3 Unselected 
patients

Collen 
2014 (10)

Phase I 26 Adc 65% Induction CT 
or primary 

therapy 
(platinum 
based or 
targeted 
therapy)

Tumor 
regression/

stable/
progression 

or at 
diagnosis

SBRT 11.2 
months

15% acute 
G2; 8% 

pulmonary 
G3 

Heterogeneous 
systemic 

therapy and 
timing 

De 
Ruysscher 
2012 (11)

Phase I 39 Adc 
33%; 
SCC 
21%; 
others 
49%

CT not 
mandatory 

(induction or 
concomitant)

At diagnosis Various 
(radiotherapy 
+/− SBRT +/− 

surgery)

12.1 
months

15% G3 Heterogeneous 
histology 

and therapy, 
49% with 

solitary brain 
metastasis 

NSCLC, non-small cell lung cancer; CT, chemotherapy; PFS, progression-free survival; OS, overall survival; SCC, squamous cell 
carcinoma; SBRT, stereotactic body radiation therapy; RT, radiation therapy; Adc, adenocarcinoma; EGFR-TKI, epidermal growth factor 
receptor-tyrosine kinase inhibitor; NR, not reported.
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was delivered to both metastatic sites and the primary tumor 
site, while treatment-related toxicity was similar for the 
two treatments. The study was a randomized phase II trial 
seeking whether the incorporation of consolidative RT to 
the established systemic therapy improved PFS for patients 
with oligometastatic NSCLC. Eligible patients were those 
diagnosed with advanced NCSCL with ≤6 metastatic sites 
(including the primary disease site) obtaining a stable 
disease/partial response to 4–6 cycles of first-line/induction 
platinum-based chemotherapy. They were randomly 
assigned to receive maintenance chemotherapy alone 
(control arm) or the same systemic schedule preceded by 
the addition of SABR to all metastatic sites (experimental 
arm).  RT to metastases  consisted of  biological ly 
equivalent regimens of single fraction (21–27 Gy), three 
fractions (26.5–33 Gy) or five fractions (30–37.5 Gy)  
of SABR. RT to the primary tumor was delivered to a 
total dose of 45 Gy via SABR if possible, or by means 
of 15 fractions of hypofractionated RT if the primary 
tumor involved a central site. The choice of maintenance 
chemotherapy was left to the discretion of the treating 
physicians and consisted of pemetrexed, docetaxel, erlotinib 
or gemcitabine. Between April 2014 and July 2016, 29 
patients (69% males) were enrolled. The median age 
was 70 years (range, 51–79 years) in the control arm and 
63.5 years (range, 51–78 years) in the experimental arm. 
Non-squamous histology was the most common tumor 
presentation (86% of all patients). The median follow-up 
was 9.6 months (range, 2.4–30.2 months). Patients’ accrual 
was stopped when an unplanned interim analysis showed 
a median PFS rate of 9.7 months in the experimental arm 
versus 3.5 months in the control arm (P=0.01; hazard 
ratio =0.304, 95% CI, 0.113–0.815). Specifically, in the 
consolidative RT followed by chemotherapy group, there 
were no recurrences in the original sites of gross disease 
versus seven failures in the maintenance chemotherapy-only 
group. At the time of analysis, 10 out of the 15 patients in 
the control arm had progressed, compared with four of the 
14 patients in the experimental arm. Overall, treatment-
related toxicity was similar between the two groups. No 
grade 5 toxic effects were reported. There were 2 instances 
of grade 3 toxic effects and 1 case of grade 4 toxic effects on 
the maintenance-only arm, while one grade 4 toxicity in the 
SABR plus maintenance chemotherapy arm was observed. 

Some valuable arguments can be gleaned from these 
data: both of these randomized trials use the response to 
first-line chemotherapy to select the favorable candidates 

who have an indolent disease growth. Unlike the other trial 
from Gomez et al. (8) however, in the commented study 
patients receiving first-line targeted therapy for EGFR 
positive and/or ALK-positive NSCLC were excluded, 
thus representing a broader population of oligometastatic 
NSCLC. Moreover, in the study by Iyengar et al. (7) 
only RT was considered for the consolidative treatment 
of good-responders, whereas Gomez et al. (8) used also 
the surgery option, which should be considered a viable 
strategy only for very selected patients due to presence of 
comorbid conditions and patients preferences. In both of 
them the PFS was similar in the experimental arms (11.9 
and 9.7 months, respectively), and was substantially longer 
than in the control groups, thus supporting an aggressive 
approach in this setting. Interestingly, in both of the trials 
the addition of local consolidative therapy delayed the 
metastatic spread of new lesions, suggesting that the benefit 
of treatment intensification could extend beyond known 
sites of disease. This breakdown in the natural history of 
disease might be attributed to the optimal tolerability of 
consolidative radiation, which has allowed patients to keep 
on going to additional systemic therapy, or to the activation 
of systemic anticancer immune responses. Both of these 
circumstances might have facilitated the control of the 
underlying subclinical disease.

In conclusion, local therapy in the form of consolidative 
radiation is well positioned to become an important 
procedure for the management of limited metastatic 
NSCLC patients. While encouraging findings have shown 
a dramatic increase in PFS when adding local radiotherapy 
to maintenance chemotherapy, no impact on OS could be 
demonstrated because the study was not enough powered 
for this endpoint. This approach should be tested in larger, 
randomized phase III trials to confirm whether an increase 
in PFS may also translate in a significant prolongation of 
the OS, and to clarify which subgroups of patients are most 
likely to benefit. Ongoing NRG LU 002 and SARON trials 
will provide insightful data to address this issue.
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