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A B S T R A C T

Objectives: Evidence is rapidly accumulating for the use of radical consolidative treatment (RCT) for patients
with oligometastatic non-small cell lung cancer (NSCLC). Nonetheless, published studies have several limita-
tions, including a selection of patients whose favorable characteristics might dictate therapeutic success, as well
as scarce prospective data regarding overall survival (OS). The objective of this study was to determine whether
RCT increases OS in patients with oligometastatic NSCLC.
Materials and methods: In this prospective, single-arm phase II study, we sought to evaluate the efficacy of RCT in
patients with oligometastatic NSCLC in terms of OS. Patients with pathologically confirmed stage IV NSCLC who
presented≤5 synchronous, any-site metastases (including central nervous system [CNS] metastases), as assessed
by PET-CT, were included. All patients received four initial cycles of systemic treatment. Following, those with
stable disease/partial response received RCT to the primary site and metastases. The response to RCT was
evaluated with PET-CT. The primary end-point was OS. Secondary end-points included progression-free survival
(PFS) and best response by PET-CT. The study is registered in clinicaltrials.gov (NCT02805530).
Results: Thirty-seven patients were included in the analysis. The mean age was 55.8 years (range: 33–75 years).
At diagnosis, 43.2% of patients presented with CNS metastases. Following RCT, 19 (51.4%) patients achieved a
complete-response (CR) by PET-CT, while 18 (48.6%) had a non-complete response (NON-CR). The median OS
was nonreached (NR) and was positively affected by CR on PET-CT (NR vs. 27.4 [95% CI: 16.4–38.3];
p=0.011). The median PFS was 23.5 months (95% CI: 13.6–33.3) and was positively affected by CR on PET-CT
(NR vs. 14.3 [95% CI: 11.7–16.9]; p < 0.001; HR: 0.19 [0.07-0.52]; p=0.001).
Conclusion: Patients with oligometastatic NSCLC who undergo RCT have a high response rate and favorable OS.
Patients with a CR by PET-CT have significantly longer OS, rendering this an important potential prognostic
marker.

1. Introduction

Despite the major advances seen in the last decades in terms of
therapeutic strategies, lung cancer (LC) remains the leading cause of

cancer-related deaths worldwide, claiming approximate 2.07 million
lives per year [1–3]. Facing the LC epidemic has been challenging;
however, a steady decline in death rates has been observed since the
1990s, with a combined decrease of 45% in the time span from 1990 to
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2015 [4]. Although these numbers seem encouraging, this reduction
has mostly been the direct result of a decrease in tobacco use and im-
plementation of smoking cessation strategies throughout the world [4].
On the other hand, patients who already have the disease are most often
diagnosed within the advanced setting, with ≥75% of patients pre-
senting stage IIIB-IV disease [5,6]. This limits therapeutic options, and
patients are faced with a dim prognosis, with rapid progression and a
poor response to therapy [7,8].

Treatment for stage IV non-small cell lung cancer (NSCLC) is in
constant change; currently, several studies have suggested the use of
chemotherapy (CT) plus immunotherapy (IO) or IO alone as first-line
treatment for patients without a targetable genomic alteration and in
concordance with Programmed Death-Ligand 1 (PD-L1) expression.
However, this strategy is usually reserved for patients and regions that
can afford and have access to these medications [9]. Meanwhile, pa-
tients who do not have access to IO still receive platinum-based CT,
with a 5-year survival (SV) that ranges from 5% to 18% [10,11]. On the
other hand, it is now recognized that stage IV disease is not a homo-
geneous entity, and we can identify particular subgroups of patients
with different biological behaviors. One of these subgroups is the so-
called “oligometastatic NSCLC” subgroup that comprises patients with
up to 5 metastases [12].

Recently, evidence stemming from several phase II studies has de-
monstrated a higher progression-free survival (PFS) with the use of
radical consolidative treatment (RCT) among patients with oligometa-
static disease [13,14]. Nonetheless, this approach remains somewhat
controversial due to the scarce availability of prospective evidence
alongside other limitations [15]. For example, many of the available
studies include patients with clinical characteristics that are likely to
impact their outcomes, such as a specific pattern of dissemination
(excluding liver or central nervous system [CNS] metastases), known to
confer a poor prognosis [16]. Additionally, there is a discrepancy in
terms of what constitutes oligometastatic disease, including presenta-
tion (synchronous vs. metachronous) and regarding the number of
metastases (≤5 vs. ≤3) [17,18]. This has raised the question of whe-
ther the favorable prognosis seen in currently published trials stems
from a selection of patients with a less aggressive tumor biology as a
confounding factor [16,19]. Supplementary Table 1 highlights findings
in previously conducted prospective trials.

Another limitation is the lack of imaging or biological markers to
predict which patients will reap the most benefit from these interven-
tions [17]. An interesting option in this regard is the use of PET-CT as
an imaging tool to perform the baseline and subsequent evaluation of
patients. PET-CT has shown to be the best available imaging method to
detect occult metastases and can offer metabolic information (with
prognostic significance) to evaluate the response to treatments [20,21].

To date, there is little published data in terms of the prospective
assessment of overall survival (OS) in patients with oligometastatic
NSCLC who undergo RCT, raising the question of whether RCT will be a
valuable intervention in the long term [16].

The compelling evidence towards the benefit of radical treatment of
oligometastatic disease has derived in the inclusion of this strategy in
the treatment guidelines by the European Society for Medical Oncology
(ESMO) since 2012 [18]. The recommendation states that patients with
one to three synchronous metastases at diagnosis may reap benefits
from local consolidative therapy following systemic therapy; none-
theless, the level of evidence for this recommendation in the last ver-
sion released (2018) is merely IIIB, and the guidelines recommend these
patients be assessed by a multidisciplinary tumor board and, preferably,
be included in clinical trials [22].

In this prospective, open-label, phase II clinical trial, we evaluated
the efficacy of RCT in patients with oligometastatic NSCLC in terms of
OS. Additionally, we identified key factors that can impact the long-
term prognosis for advanced-stage oligometastatic disease.

2. Methods

2.1. Study design

This is a prospective, open-label, single-arm, phase II study that
enrolled patients from two large cancer reference centers in Mexico
City, designed to evaluate the safety and efficacy of RCT as part of a
multimodal treatment of patients with oligometastatic NSCLC who
were assessed with FDG PET-CT before and after RCT of the primary
lung tumor and/or oligometastatic disease.

This protocol is registered in clinicaltrials.gov (NCT02805530). The
study was conducted in accordance with the International Conference
on Harmonization Good Clinical Practice guidelines, the Declaration of
Helsinki, and local regulatory requirements and laws. The study was
approved by the institutional review board and independent ethics
committee (015/023/ICI and CEI/957). All patients provided written,
informed consent.

2.2. Study population

The patients included in the study were male or female, 18 years of
age or older, with pathologically confirmed stage IV NSCLC (according
to the 7th edition of the American Joint Committee on Cancer staging
system), and presented with synchronous oligometastatic disease, de-
fined as those presenting ≤5 metastatic sites (any site metastases, in-
cluding the central nervous system [CNS]), and synchronous metas-
tases, defined as those identified within the first month of the diagnosis
of the primary tumor. Baseline PET-CT and brain imaging were man-
datory for inclusion in the study. Other inclusion criteria included an
Eastern Cooperative Oncology Group (ECOG) score ≤2 and adequate
organ function (including an absolute neutrophil count of 1.5 cells ×
10⁹/L, platelet count of 100 cells × 10⁹/L, white blood count of 3 cells
× 10⁹/L, and hemoglobin 10 g/dL or higher within 3 weeks of study
entry, a total bilirubin level less than or equal to 1.5 × the upper limit
of normal (ULN), alkaline phosphatase, aspartate aminotransferase, and
alanine aminotransferase less than or equal to 2.5×ULN or less than or
equal to 5·0×ULN if liver metastases were present).

Key exclusion criteria included patients with a contraindication for
receiving platinum-based chemotherapy, or targeted therapy; patients
with concurrent uncontrolled diseases; patients with malignant pleural
or pericardial effusion, previous treatments with chemotherapy, tyr-
osine kinase inhibitors (TKI) or radiotherapy to the primary site;
pregnant or lactating women; and patients with concomitant malignant
diseases, except for inactive basal cell carcinoma of the skin, or carci-
noma in situ of the cervix, when completely resected.

2.3. Study treatment

The study scheme is shown in Fig. 1. All patients received four in-
itial cycles of systemic treatment. Patients with metastases at sites other
than the CNS received first-line systemic treatment, which included
TKIs for patients who were detected with an actionable driver mutation
(EGFR mutation or ALK translocation), and platinum-based che-
motherapy for the remaining patients included in the trial. The choice
of a specific TKI or a chemotherapy scheme was at the discretion of the
treating physician. Patients with synchronous CNS metastases were
evaluated in less than one week from the diagnosis by the multi-
disciplinary tumor board to define the initial treatment. Patients who
required immediate local therapy for CNS metastases could receive
radiotherapy. After 4 cycles of treatment, patients who had a complete
response or those who progressed were excluded from the trial. Patients
with stable disease or a partial response were evaluated by a multi-
disciplinary tumor board (including specialists in thoracic oncology,
radiology, radiotherapy and thoracic surgery) to establish the type of
radical treatment to the primary tumor and metastases. Radical treat-
ment to the primary tumor and metastases included surgery,
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radiotherapy (RT [choice of dose fractioning regimen was made by the
attending radiotherapist, with curative intent when possible]), chemo-
radiotherapy (CRT), stereotactic body radiation therapy (SBRT) or
radiofrequency ablation (RFA). Each of these options could be used
alone or as a combination strategy depending on each patient, with a
clear intent to reach a complete response.

Maintenance therapy was permitted and was administered at the
discretion of the treating physician following a predefined set of stan-
dard of care options included in the most recent version of the national
guidelines [6].

2.4. Assessments

Safety was assessed by monitoring adverse events (AEs) graded
according to the National Cancer Institute (NCI, Bethesda, MD, EE.UU.)
CTCAE, 4.0. Standard laboratory hematologic and blood chemistry
parameters were assessed at baseline, upon the first administration of
chemotherapy or TKIs, and until the end of the 4th cycle of treatment.
Two dose reductions were allowed in patients who had grade 3 toxicity
events; treatment was restarted when toxicity improved to grade 2.

Disease progression was followed with imaging (FDG PET-CT) every
6–8 weeks after RCT during the first 12 months and at the discretion of
the treating physician thereafter. Progressive disease was defined ac-
cording to the Response Evaluation Criteria for Solid Tumors (RECIST)
version 1.1 [23] and the PET Response Criteria in Solid Tumors 1.0
(PERCIST) [24,25], as observed by two independent attending physi-
cians. Progressive disease was further defined as per progression pat-
tern into nonoligo (i.e., systemic) progression (development of lesions
outside a previously visualized lesion site by PET-CT, not susceptible to
local treatment) or oligo-progression/local progression (primary tumor
or new lesions that are susceptible to local treatment or an in-
crease> 20% of the lesion volume from the last PET-CT).

2.5. Outcomes

The primary end-point was OS. Secondary end-points included PFS,
safety, best response by PET/CT and patterns of failure. PFS was de-
fined as the time from the start of any treatment until disease pro-
gression, death or the last follow-up. OS was defined as the period since
the pathological diagnosis of NSCLC until the last follow-up or death.

2.6. Statistical analysis

The present study was designed to assess the OS of patients who
received immediate RCT delivered to oligometastatic sites after first-
line systemic therapy. A Simon 2-stage design was used to determine
the sample size. Considering a 2-year OS of 30%, as reported in the
literature (at the time of study design) for stage IV NSCLC, and setting
the hypothesis of a 2-year OS of 50% with the new treatment, the re-
quired number of patients is 40 (with α=0.05 and β=0.20). For
descriptive purposes, continuous variables were summarized as ar-
ithmetic means with standard deviations, while categorical variables
were summarized as frequencies and percentages. The median OS and
PFS were estimated using the Kaplan-Meier method, whereas the log-
rank test was used for making comparisons among subgroups. The
Brookmeyer-Crowley method was used to calculate the 95% confidence
intervals (CI) for the Kaplan-Meier estimates of PFS and OS, and the
Wald method was used to calculate the CIs of the hazard ratios (HRs).
All variables were dichotomized for survival analyses. Statistical sig-
nificance was determined as p≤ 0.05 using a two-tailed test. An in-
terim analysis was planned and reviewed by an independent committee
appointed by INCan after 35 events for safety and futility. Annual re-
view by this committee was performed for safety and to assess trends in
the outcomes that would affect the continuity of the trial. SPSS software
version 21 (SPSS Inc., Chicago, IL) was used for all statistical analyses.

Fig. 1. CONSORT diagram.
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3. Results

3.1. Patient characteristics

Between June 2015 and December 2017, 355 stage IV NSCLC pa-
tients were evaluated. Among these, 43 patients met the criteria for
oligometastatic disease. All 43 oligometastatic patients were assessed
for eligibility and were allocated to receive systemic treatment (either
platinum-based chemotherapy or TKIs). All patients were staged by
PET-CT and brain magnetic resonance imaging (MRI). Six patients were
excluded from the initial study population (four achieved a complete
response, and two had progressive disease). Among the 37 patients
included, 37.8% (14/37) were female, the mean age at diagnosis was
55.8 years (Standard Deviation [SD]: 10.6), 45.9% (17/37) had a po-
sitive smoking history and 24.3% (9/37) reported wood-smoke ex-
posure. Most patients (94.6%; 35/37) presented with nonsquamous
histology, while 5.4% (2/37) had squamous histology. Of patients with
adenocarcinoma, 40.5% (15/37) harbored an EGFR mutation and 1
patient (2.7%) had an ALK rearrangement. Patients presented with 3 or
more metastases in 35.1% of the cases, while 14 patients (37.8%) had a
single metastasis at the time of diagnosis. The three most common
metastatic sites were the CNS (16; 43.2%), contralateral lung (15;
40.5%) and bone (16; 43.2%) (Table 1).

3.2. Treatment characteristics

After receiving 4 cycles of the first-line therapy of choice (platinum-
based chemotherapy: 26; TKI: 11), we identified a partial response in
86.5% (n=32) of patients, while 13.5% showed (n=5) stable disease.
All 37 patients received RCT. Among those, 100% received treatment to
the primary site (any treatment alone or in combination as previously
described), which included surgery (n=8), RT (n=3), CRT (n= 19)
and SBRT (n=7). Furthermore, 31 patients (83.8%) required addi-
tional treatment for metastases to any site, including surgery (n=12),
RT (n=25), CRT (n=6) and RFA (n=2).

After the completion of treatment, the response was assessed with

PET-CT; 19 patients (51.4%) achieved a complete response (CR), and
18 (48.6%) had a partial response (NON-CR) (Fig. 1) (Table 2).

Maintenance treatment was administered in 26 (70.3%) patients.
Maintenance treatment schemes included TKI for 13 patients (35.1%)
and pemetrexed on 13 cases (35.1%). During follow up, disease pro-
gression was identified in 22 patients (59.5%); 12 (54.5%) had an
oligo-/local pattern of progression, while 10 (45.5%) displayed non-
oligo progression. Among those who progressed, 15 patients (40.5%)
received second-line treatment at progression.

3.3. Survival outcomes

The median follow up was 32.5 months. The median PFS for the
entire population was 23.5 (95% CI: 13.6–33.3) months (Fig. 2A).
There were no differences in the PFS by gender, age, tobacco or wood-
smoke exposure, or EGFR mutation status. For patients with an ac-
tionable mutation, the median PFS was 17.9 months (95% CI:
10.8–25.1) vs. 23.5 months (95% CI: NR) for those without an action-
able mutation p=0.341; HR: 1.49 [95%: 0.65–3.47]; p= 0.347)
(Fig. 2B).

For patients who achieved a metabolic complete response (CR) by
PET-CT, the median PFS was not reached; on the other hand, for those
who did not achieve a metabolic complete response (NON-CR), the
median PFS was 14.3 months (95% CI: 11.7–16.9). The HR for pro-
gression in patients with CR vs. NON-CR was 0.19 (95% CI: 0.07-0.52;
p < 0.001) (Fig. 2C).

For patients with oligo-/local progression, the median PFS was 15.0
months (95% CI: 10.9–19.2); conversely, patients with nonoligo pro-
gression showed a median PFS of 10.8 months (95% CI: 8.2–13.5)
(p= 0.009). The HR for nonoligo vs. oligo-/local pattern of progression
was 3.30 (95% CI: 1.26–8.64; p= 0.015) (Fig. 2D) (Table 3).

The median OS for the entire population was not reached (Fig. 3A).
We did not observe any significant differences in terms of OS according
to age, sex, tobacco or wood smoke exposure, number of metastases at
diagnosis, presence of baseline CNS metastases or presence of a driver
mutation (Fig. 3B). On the other hand, patients with a metabolic CR had
a longer OS than those with NON-CR (NR vs. 27.4 [95% CI: 16.4–38.3];
p= 0.011) HR: 0.21 [95% CI: 0.06-0.79]; p= 0.216); however, this
difference was not statistically significant. (Fig. 3C). Finally, patients
with an oligo-/local progression pattern had a significantly improved
OS compared with those with a nonoligo progression pattern (NR vs.
21.1 [95% CI: 13.7–28.6) p=0.001) HR: 6.53 [95% CI: 1.75–24.4];

Table 1
Patient characteristics (n= 37).

n (%)

Sex
Male 23 (62.2)
Female 14 (37.8)

Age
Mean (SD) 55.8 (10.6)

Smoking exposure
Never smoker 20 (54.1)
Ever smoker 17 (45.9)

Wood-smoke exposure
Present 9 (24.3)
Absent 28 (75.7)

Histology
Non-squamous 35 (94.6)
Squamous 2 (5.4)

Oncodriver mutation
Absent 21 (56.8)
Present 16 (43.2)

No. of metastases
One 14 (37.8)
Two 10 (27)
Three or more 13 (35.1)

Metastatic sites
CNS 16 (43.2)
Bone 16 (43.2)
CL lung 15 (40.5)
Lymphatic nodes 11 (29.7)
Adrenal glands 3 (8.1)
Liver 1 (2.7)
Subcutaneous tissue 1 (2.7)

Table 2
Treatment characteristics.

n(%)

LOCAL disease treatment 37 (100)
Primary LOCAL systemic treatment regimens
TKI 11 (29.7)
Platinum doublet chemotherapy 26 (70.3)
Platinum+Paclitaxel 11 (42.3)
Platinum+Pemetrexed 14 (53.8)
Platinum+Gemcitabine 1 (3.8)
Response to primary LOCAL systemic treatment
Partial response 32 (86.5)
Stable disease 5 (13.5)
METASTATIC disease treatment
Present 31 (83.8)
Primary/Metastases treatment N (%)/N (%)
Chemoradiation 19 (51.4) /6 (19.4)
Surgery 8 (21.6) / 12 (38.7)
SBRT 7 (18.9) / 0 (0)
Radiotherapy RFA2 (8.1) / 25 (80.6) 3(8.1) /25 (80.6)
RFA 0 (0) / 2 (6.5)
PET/CT response to radical consolidative therapy
Complete response 19 (51.4)
NON-complete response 18 (48.6)
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p=0.005) (Fig. 3D).

3.4. Safety

In terms of safety, no treatment-related deaths were observed from
the start of the study until the last follow up. Most patients (70.3%)
experienced an adverse event (AE); however, most were grade 1 or 2
and included adverse events related to RT to the chest or CNS. The most
frequent grade 1 AEs included headache and nausea, which were pre-
sent in 6 of the 34 patients (17.6% in both cases) who received RT as
part of their treatment. The most frequent grade 2 AE was nausea in
patients receiving RT (n=5/34; 14.7%), while the other grade 2 AEs
observed included hyporexia, dizziness, vomiting, asthenia and dys-
phagia. Eight grade 3 AEs were detected and included one case of
pneumonitis in a patient undergoing SBRT; however, the event resolved
favorably. Finally, only 1 grade 4 AE was observed throughout the
course of the study, which was severe hemorrhage in a patient under-
going radiofrequency ablation, the patient was admitted to the in-
tensive care unit and was monitored closely until discharge. A detailed
list of all AEs that were recorded throughout the study can be found in
Supplementary Table 2.

4. Discussion

For many years, the extent of disease and staging systems have been
the most important prognostic factors and basis for cancer treatment
guidance. The International Association for the Study of Lung Cancer

(IASLC) acknowledges that some patients with oligometastatic disease
are now receiving more aggressive local therapy in addition to systemic
treatment, and this has been considered for their new staging system
[26].

The role of radical treatment in a single organ (e.g., CNS, adrenal
gland or liver) has been previously studied. However, aside from radical
treatment of a single brain metastasis, no survival benefit has been
found in phase 3 trials, limiting the use of radical treatment as common
practice; nonetheless, the lack of a clear definition of the term oligo-
metastases has produced a great array of information [18]. As a direct
result, currently published studies on this topic present a very hetero-
geneous population [16]. However, despite methodological limitations,
it is striking to see that conclusions are similar across the current body
of evidence: radical consolidative treatment improves clinical outcomes
in oligometastatic NSCLC patients (Supplementary Table 1).

In this study, we assessed the efficacy of RCT in patients with oli-
gometastatic NSCLC and using PET-CT to stage and evaluate the re-
sponse.

The strengths of this current study include that the population was
not limited to patients with favorable clinical characteristics. We in-
cluded patients with up to 5 metastatic sites, at any age, with any
histological pattern. Importantly, we did not exclude patients with
known unfavorable prognostic factors, such as liver or CNS metastases
[27].

Our results show that, after a median follow up of 32.5 months, the
median OS has not been reached. Other prospective studies on this topic
(Supplementary Table 1) have reported a median OS of 41.2 months

Fig. 2. Progression-free survival for the entire population (2 A). Progression-free survival in patients with driver mutations compared with wild type (2B).
Progression-free survival for patients with a complete metabolic response compared with those with a noncomplete metabolic response (2C). Progression-free
survival for patients with nonoligo progression vs. oligo/local progression pattern (2D).

O. Arrieta, et al. Lung Cancer 130 (2019) 67–75

71



[28] and 13.5 months [29]. Several considerations in the trial design
and setting can explain these differences, including the definition of
oligometastatic disease, as well as inclusion during or after systemic
therapy. For example, the initial study by De Ruysscher et al. included
patients who received radical treatment concurrently with radio-
therapy, thereby avoiding the selection bias towards patients with a
better prognosis when eliminating patients who progress to initial
systemic therapy [29]. Another difference is the number of metastases
allowed for inclusion. In the study by De Ruysscher et al., patients with
fewer than 5 metastases were included, although 87% of patients had a
single metastasis compared with the results of the study by Gomez et al.
[30] that included patients with ≤3 metastases. Interestingly, another
recently published study by Iyengar et al. which included patients with
up to 5 sites of metastases in addition to the primary also reported an
NR OS when treated radically with stereotactic ablative radiotherapy,
highlighting the role of newer and safer techniques in this disease set-
ting [31]. In our study, we included patients with up to 5 metastases,
and, similarly, the median OS was not reached. It is important to con-
sider that this is the first study to assess RCT in Latin America; thus, the
outcomes must also be interpreted in terms of our regional setting.
Patients in Mexico are known to have a higher incidence of EGFR
mutations (34%), which can be seen in this study, and a lower fre-
quency of KRAS mutations (15.9%), compared with Caucasian popu-
lations; both of these variations have been extensively documented and
reviewed elsewhere [32]. Additionally, we could identify several
characteristics that are likely to impact OS, identifying subgroups with
different prognoses. For example, patients with a metabolic CR, as well
as those with an oligo-/local pattern of progression, have not reached a

median OS compared with their counterparts with NON-CR and those
with a nonoligo pattern of progression, with a median OS of 27.4 and
21.1 months, respectively. These results are interesting and raise new
hypotheses, suggesting that this specific approach to oligometastatic
disease is beneficial, including staging by PET-CT, treating with RCT
and assessing the metabolic response thereafter. Interestingly, the pat-
tern of progression was an important prognostic factor, and, therefore
must be documented in every patient so that good-prognosis cases can
be differentiated from those with a poor prognosis early during the
course of treatment. This is an essential consideration, particularly in
practices that do not seek a wide array of molecular abnormalities early
during the course of the disease, and in settings where access to tar-
geted therapy and immunotherapy might be challenging and reserved
for specific cases.

Notably, our data, along with data from previously published stu-
dies, imply the possibility of improving our current definition of oli-
gometastatic disease, by characterizing the variables that, in this subset
of patients, appear to improve outcomes to RCT. In doing so, we can
propose that these patients be offered RCT as standard-of-care early on
in their treatment [22]. This is a bold suggestion; however, evidence
accumulates regarding the beneficial effects in terms of the survival
with offering patients more aggressive treatment approaches; in the
case of our study, this benefit was not dependent on the number of
metastases present at baseline.

Unfortunately, virtually all late-stage NSCLC patients undergoing
treatment will show progressive disease at some point. Therefore, it is
imperative that we can detect such an event early in its course and
convene the most beneficial way of approaching it, while keeping in

Table 3
Factors associated with PFS and OS.

N # progression (events) Progression-free survival # deaths (events) Overall survival

Median [95% CI], mo p-Value Median [95% CI], mo p-Value

Overall 37 22 23.5 (13.6 – 33.3) 13 NR (NR)
Gender
Male 23 14 23.5 (5.8 – 41.1) 10 NR (NR)
Female 14 8 17.9 (6.1 – 29.8) 0.709 3 NR (NR) 0.106
Age
< 60 yrs 25 14 28.6 (3.2 – 54.1) 8 NR (NR)
60+ yrs 12 8 5.2 (4.2 – 24.5) 0.179 5 35.5 (NR) 0.575
Tobacco exposure
Absent 20 14 17.9 (10.9 - 24.9) 7 NR (NR)
Present 17 8 23.5 (NR) 0.501 6 NR (NR) 0.667
Wood-smoke exposure
Present 9 5 40.3 (0.0 – 94.9) 3 NR (NR)
Absent 28 17 7.1 (5.2 – 33.1) 0.415 10 NR (NR) 0.774
No. of metastases at diagnosis
1 to 2 24 13 20.0 (0.0 – 48.4) 8 NR (NR)
3+ 13 9 6.1 (6.1 – 29.9) 0.370 5 NR (NR) 0.682
CNS metastases at diagnosis
Present 16 12 12.6 (7.9 – 17.4) 8 27.4 (NR)
Absent 21 10 28.6 (NR) 0.065 5 NR (NR) 0.079
EGFR mutation status
EGFR (+) 15 11 17.9 (13.3 – 22.6) 5 NR (NR)
wild-type 22 11 24.0 (NR) 0.383 8 NR (NR) 0.579
Oncodriver mutation
wild-type EGFR/ALK (-) 21 10 23.5 (NR) 8 NR (NR)
EGFR/ALK (+) 16 12 17.9 (10.8 – 25.1) 0.341 5 NR (NR) 0.415
Complete response (PET-CT)
without CR by PET/CT 18 16 14.3 (11.7 – 16.9) 10 27.4 (16.4 – 38.3)
CR by PET/CT 19 6 NR (NR) <0.001 3 NR (NR) 0.011
Pattern of progression
Oligo- /Local progression 12 12 15.0 (10.9 – 19.2) 3 NR (NR)
Nonoligo progression 10 10 10.8 (8.2 – 13.5) 0.009 10 21.1 (13.7 - 28.6) 0.001
i
0 5 3 40.3 (0.0 – 88.4) 1 NR (NR)
1-3 32 19 19.1 (8.1 – 30.1) 0.660 12 39.9 (35.5 – 45.5) 0.106
N
0-1 13 7 40.3 (14.1 – 66.6) 5 44.5 (40.1 – 48.9)
2-3 24 15 15.1 (9.3 – 20.8) 0.232 8 39.9 (31.9 – 48.1) 0.065
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mind patient safety and quality of life. By providing metabolic in-
formation on the activity of tumor cells, 18-FDG PET-CT has become a
powerful tool in assessing treatment response. It is well established that
significant differences are found in the pre/posttreatment SUVmax of
patients who respond to CRT compared with those who do not have a
response [33,34]. As such, a baseline PET-CT should be mandatory in
patients who must undergo RCT, and the results from this study suggest
that using PET-CT as a follow-up imaging tool is also beneficial in pa-
tients with oligometastatic NSCLC.

Finally, it is important to note that this combination of factors, the
use of PET-CT staging, RCT, and assessment of metabolic response after
therapy, has increased the survival outcomes of RCT compared with
that in previously published studies. In the recent update of the trial by
Gómez et al., the authors report a median PFS in the RCT group of 14.2
months; however, the patients in our cohort had a median PFS of 23.5
months, which might be the result of improved staging by PET-CT only
and an opportune identification of progressive disease, coupled with
early intervention to address it.

Although the results are encouraging, there are some limitations in
this trial. First, all the patients were from the same geographic region;
therefore, a larger, multicenter and region-wide study must be staged to
include a more robust sample size and assess the reproducibility across
patients with diverse ethnic backgrounds and environmental exposure.
Additionally, it is important to note that PET-CT can give false posi-
tives. In this trial, all PET-CT studies were evaluated by a nuclear
medicine specialist and discussed by a panel of thoracic oncology ex-
perts. Therefore, to the best of our knowledge, all patients were true

positives to oligometastatic disease. Nonetheless, it is important to note
that we do not routinely assess metastases for histology, unless the
panel of experts was clinically suspicious of a second primary, which
was not the case with any of the patients in this study. Furthermore, as
in previous trials, initial systemic therapy was chosen at the discretion
of the treating physician. Finally, an important limitation is a limited
availability within our setting of last generation targeted therapy
agents, the use of which might improve outcomes for certain patient
subgroups.

5. Conclusions

Our study supports the use of radical consolidative therapy in pa-
tients with oligometastatic NSCLC. We render PET-CT as an optimal
tool to evaluate the response in patients with advanced NSCLC, as a
metabolic CR predicts long-term survival outcomes in patients under-
going RCT. This difference in terms of prognosis for patients with CR vs.
NON-CR should be explored in future studies to assess if different
management, for example, maintenance immunotherapy, could benefit
patients with a dimmer prognosis.
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