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Pulmonary resection is associated with long-term survival
and should remain a therapeutic option in oligometastatic
lung cancer
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ABSTRACT

Objectives: Comprehensive local consolidative therapy led to improved overall sur-
vival in oligometastatic non–small cell lung cancer in a recent phase II trial, yet the
role of pulmonary resection in ongoing oligometastatic trials is a matter of contro-
versy. We sought to examine outcomes after pulmonary resection with radio-
therapy used as a benchmark comparator.

Methods: Patients treated at a single institution (2000-2017) with cT1-3N0-2M1
non–small cell lung cancer, 3 or less synchronous metastases, and performance sta-
tus 0 to 1, and who received comprehensive local consolidative therapy were
analyzed according to local consolidative therapy modality for the primary lesion.
Progression was analyzed with death as a competing risk.

Results:Of 88 patients meeting inclusion criteria, 63 (71.6%) received radiotherapy
for local consolidative therapy modality for the primary lesion and 25 (28.4%) un-
derwent surgery (lobectomy 20/25 [80.0%], pneumonectomy 3/25 [12.0%], sublo-
bar 2/25 [8.0%]). Time from diagnosis to local consolidative therapy modality for
the primary lesion was similar. Surgical patients were younger and had lower intra-
thoracic disease burden. Ninety-day post-treatment mortality was low (surgery 0/25
[0.0%], radiotherapy 1/63 [1.6%]). Median postoperative survival time was
55.2 months (95% confidence interval, 20.1 to not reached), with 1- and 5-year over-
all survivals of 95.7% and 48.0%, respectively. After radiotherapy, median postop-
erative survival time was 23.4 months (confidence interval, 17.2-35.9); 1- and 5-year
overall survivals were 74.3% and 24.2%, respectively. No differences were
observed between modalities in site of first failure, cumulative incidence of locore-
gional failure (P ¼ .635), or systemic progression (P ¼ .747).

Conclusions: Pulmonary resection is feasible and associated with long-term
survival in selected patients with synchronous oligometastatic non–small cell
lung cancer. Surgery should remain a local consolidative therapeutic option
for patients with operable oligometastatic non–small cell lung cancer enrolled
in ongoing and future randomized clinical trials. (J Thorac Cardiovasc Surg
2021;161:1497-504)
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Pulmonary resection is associated with durable OS
in oligometastatic NSCLC.
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CENTRAL MESSAGE

As indications for local consoli-
date therapy in oligometastatic
NSCLC expand, pulmonary resec-
tion should remain a therapeutic
option for patients in clinical
practice and in randomized trials.
PERSPECTIVE
Primary tumor resection is associated with long-
term survival in a selected group of patients
with synchronous oligometastatic NSCLC. The
lack of clear differences between surgery and
radiotherapy in terms of locoregional and sys-
temic control highlight that both modalities
should remain local therapeutic options for pa-
tients with oligometastatic NSCLC as additional
prospective data accrue.

See Commentaries on pages 1505, 1507, and
1508.
S) or progression-free survival among
Although the prognosis for patients with metastatic non–
small cell lung cancer (NSCLC) historically has been
limited,1 we and others have demonstrated improved
overall survival (O
patients with a limited systemic disease burden (oligometa-
static) who received local consolidative therapy (LCT) to all
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Abbreviations and Acronyms
BED ¼ biologically equivalent dose
ICI ¼ immune checkpoint inhibitor
LCT ¼ local consolidative therapy
NSCLC ¼ non–small cell lung cancer
OS ¼ overall survival
SSS ¼ Surgical Selection Score
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sites of disease when compared with maintenance therapy
or observation.2,3 A recent phase II trial reported improved
OS after administration of stereotactic body radiotherapy
(SBRT) to all disease sites among a cohort of patients
with oligometastatic cancers.4 Given these results, interest
in use of radiotherapy, surgical therapy, and other local
ablative modalities in the setting of oligometastatic NSCLC
is rapidly expanding (NCT03391869, NCT03707938,
NCT03137771, NCT02417662, NCT03410043).5

However, concerns regarding the advisability of maxi-
mally aggressive local therapy in the context of stage IV dis-
ease persist, and whether surgical therapy should remain a
therapeutic option for management of the primary lesion
in ongoing and future clinical trials is a matter of debate.
We sought to characterize post-therapeutic outcomes among
patients with oligometastatic NSCLC who underwent pul-
monary resection in the context of a cohort of patients
treated with radiotherapy as a benchmark group. Moreover,
given the paucity of data regarding themodality better suited
to optimize disease control in the oligometastatic setting, we
further aimed to explore patterns of treatment failure after
each modality of LCTPrimary. We hypothesized that, among
a highly selected cohort, pulmonary resection would be
associated with durable OS and locoregional control.

MATERIALS AND METHODS
Patient Population

Patients presenting to the University of Texas MD Anderson Cancer

Center between 2000 and 2017 with stage IV NSCLC and 3 or less syn-

chronous metastases were eligible for inclusion. Cases were identified us-

ing natural language processing algorithms that searched medical records

for strings related to oligometastatic disease (“oligomet*,” “limited

met*,” “isolated met*,” “single met*,” “solitary met*”); these records

were then manually reviewed to determine eligibility.6 The number of met-

astatic sites was defined in a fashion concordant with recent publications2,7:

intrathoracic nodal disease was counted as 1 site (regardless of the number

or location of nodes involved), and multiple metastatic lesions within a
1498 The Journal of Thoracic and Cardiovascular Sur
single organ were counted as discrete sites. Synchronous primary lung me-

tastases were distinguished from pulmonary metastases according to the

criteria of Martini and Melamed8 and genomic profiling of individual pul-

monary lesions when such data were available. Only patients who received

comprehensive LCT, that is, local therapy to all disease sites, were

included. To restrict this analysis to patients who could be consideredmedi-

cally operable with resectable primary lesions, patients who had cT1-3N0-

2M1 disease and Eastern Cooperative Oncology Group performance status

0-1 were included (Figure 1). We excluded patients with cT4 and/or cN3

disease to limit to a group that would typically be considered resectable

in clinical practice. All patients underwent complete staging in accordance

with national guidelines in effect at the time of diagnosis; we permitted pa-

tients who did not undergo invasive mediastinal staging, because this is not

a current clinical standard for patients with M1 disease.9 At our institution,

if dose constraints are met we attempt modest radiotherapy dose escalation

to the primary tumor to a total biologically equivalent dose (BED) of 55-

60 Gray (calculated assuming alpha/beta ratio 10.0); we therefore excluded

patients who underwent radiotherapy as LCTPrimary and received BED less

than 55 Gray. No restrictions were placed with respect to receipt or timing

of systemic therapy in relation to local therapies. A subset of the patients

included in this cohort were enrolled in a phase II randomized controlled

trial,2 and the present study represents a subgroup analysis of another

work.6 All tumors were retrospectively staged according to the 8th edition

of the American Joint Committee on Cancer's staging guidelines.10 This

study was approved by MD Anderson's Institutional Review Board with

a waiver of informed patient consent.

Outcome Definitions and Statistical Analysis
All patients considered for comprehensive LCT were evaluated in a

multidisciplinary setting, and decisions regarding the modality and

sequence of therapies were made on an individualized basis. Therefore,

given the inherent selection biases and suspected presence of unmeasured

confounders for which we could not appropriately account in a retrospec-

tive manner, no direct comparisons of OS outcomes were made between

LCTPrimary subgroups. The Surgical Selection Score (SSS) is a composite

risk-stratification measure that predicted OS among patients with advanced

NSCLC in population-level analyses and is composed of patient and tumor

characteristics (including age, comorbidity index, race, histology, tumor

burden, and type of treating facility, insurance, and income).11,12 To ac-

count for selection biases with regard to LCTPrimary modality and differ-

ences in baseline clinicopathologic characteristics between groups,

exploratory analyses (among patients with SSS greater than the observed

median for the cohort) were performed after stratification according to

the continuous, composite SSS index. The SSSwas chosen for stratification

given its previously demonstrated prognostic significance11 and its ability

to discriminate patients chosen for surgical therapy.12 These exploratory

stratified analyses were performed in an effort to exclude patients whose

were predicted by an objective criterion to have poor prognosis and to be

unlikely to be selected for surgical therapy. Because all patients in this

cohort were treated at a single institution and patient income data were

not accessible for this study, patient income level was not included in calcu-

lation of the score; insurance provider was also deliberately excluded from

calculation of the SSS.

Categoric variables were analyzed using Pearson's chi-square and Fisher
exact tests as appropriate, and continuous variables were analyzed using

the Mann–Whitney U and Kruskal–Wallis tests. To limit the bias on sur-

vival estimates of potentially different intervals of time between groups

from the time of diagnosis to LCTPrimary, OS was a priori defined as the

time from LCTPrimary until death from any cause. Patients alive at the

end of the study period were censored at the time of last follow-up. Locore-

gional progressionwas defined as disease progression at treated primary tu-

mor or regional nodes, and systemic progression was defined the

development of new systemic metastases. Survival times were estimated

using the Kaplan–Meier method and differences in time-to-event outcomes
gery c April 2021
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Language Processing
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PS 2 (7), BED < 55 Gy (2)

N = 33

FIGURE 1. Consolidated Standards of Reporting Trials diagram. Comprehensive LCTwas defined as local therapy directed at the primary tumor and all

sites of metastatic disease; subcomprehensive LCTwas defined as LCT to some, but not all, sites of disease.MDACC,MDAnderson Cancer Center;NSCLC,

non–small cell lung cancer; LCT, local consolidative therapy; ECOG, Eastern Cooperative Oncology Group; PS, performance status; BED, Biologically

equivalent dose.
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between groups were analyzed using the log-rank test. The reversed

Kaplan–Meier method was used to estimate median follow-up duration.13

Competing risks analyses were performed with death as a competing risk

for locoregional and systemic progression events. All analyses were per-

formed using R (packages cmprsk, survminer) (R Foundation for Statistical

Computing, Vienna, Austria; http://r-project.org) and Stata (version 15.1;

StataCorp LP, College Station, Tex).

RESULTS
Cohort Characteristics

Of 88 patients who met inclusion criteria, 63 (71.6%) un-
derwent radiotherapy and 25 (28.4%) underwent pulmo-
nary resection as LCTPrimary (Table 1). Most patients (57,
The Journal of Thoracic and Car
64.8%) had 2 to 3 sites of metastases; brain (47/88,
53.4%), bone (23, 26.1%), and adrenal (10, 11.4%) were
the most common sites of metastatic lesions at the time of
presentation. Patients who underwent resection of their pri-
mary tumor were younger and had a lower intrathoracic
disease burden than those who underwent radiotherapy
(Table 1). No difference was observed in the frequency of
known driver mutations between groups (radiotherapy:
17/63, 27.0%; surgery: 7/25, 28.0%; P ¼ .923). Systemic
therapy was administered at similar rates in both groups
(radiotherapy: 58/63, 92.1%; surgery: 20/25, 80.0%;
P ¼ .139). Of patients who received systemic therapy, a
diovascular Surgery c Volume 161, Number 4 1499
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TABLE 1. Baseline clinical, tumor, and treatment characteristics of

the study cohort (N ¼ 88)

Variable

Radiotherapy

(N ¼ 63)

Surgery

(N ¼ 25) P

Age, y 63.6 (54.0-72.0) 58.2 (54.0-64.0) .070

Sex .476

Female 25 (39.7) 12 (48.0)

Male 38 (60.3) 13 (52.0)

Smoking status .208

Never 8 (12.7) 6 (24.0)

Former/current 55 (87.3) 19 (76.0)

Race .857

NHW 56 (88.9) 22 (88.0)

NHB 4 (6.4) 1 (4.0)

Other 1 (4.8) 2 (8.0)

ECOG PS .095

0 23 (36.5) 14 (56.0)

1 40 (63.5) 11 (44.0)

Charlson-Deyo

Comorbidity Index

.868

0 44 (69.8) 18 (72.0)

1 13 (20.6) 4 (16.0)

2 6 (9.5) 3 (12.0)

Histology .215

Nonsquamous 50 (79.4) 23 (92.0)

Squamous cell

carcinoma

13 (20.6) 2 (8.0)

Mutation

EGFR 8 (12.7) 5 (20.0) .506

KRAS 8 (12.7) 3 (12.0) 1.000

TP53 12 (19.1) 2 (8.0) .333

STK11/LKB1 3 (4.8) 2 (8.0) .620

ROS1 0 (0.0) 0 (0.0) -

ALK 0 (0.0) 0 (0.0) -

Tumor size, cm (IQR) 3.7 (2.9-5.0) 2.8 (2.2-3.5) .017

T .029

1 15 (23.8) 13 (52.0)

2 30 (47.6) 9 (36.0)

3 18 (28.6) 3 (12.0)

N .010

0 22 (34.9) 16 (64.0)

1 10 (15.9) 5 (20.0)

2 31 (49.2) 4 (16.0)

No. of metastatic sites

1 17 (27.0) 14 (56.0)

2 34 (54.0) 9 (36.0)

3 12 (19.1) 2 (8.0) .041

Location of metastases

Brain 31 (49.2) 16 (64.0) .210

Bone 20 (31.8) 3 (12.0) .057

Adrenal 8 (12.7) 2 (8.0) .718

Liver 0 (0.0) 3 (12.0) .021

Lung 4 (6.4) 0 (0.0) .574

(Continued)

TABLE 1. Continued

Variable

Radiotherapy

(N ¼ 63)

Surgery

(N ¼ 25) P

Distant lymph node 1 (1.6) 1 (4.0) .490

Peritoneum 1 (1.0) 0 (0.0) 1.000

SSS 657.2 (588.7-

700.1)

728.7 (696.7-

748.7)

<.001

Systemic therapy .259

None 5 (7.9) 5 (20.0)

Platinum doublet 44 (69.8) 15 (60.0)

Angiogenesis inhibitor

or targeted therapy

14 (22.2) 5 (20.0)

Date of diagnosis .237

2000-2012 29 (46.0) 15 (60.0)

2013-2017 34 (54.0) 10 (40.0)

All data are presented as N (%) or median (IQR), unless otherwise specified. NHW,

Non-Hispanic white; NHB, non-Hispanic black; ECOG, Eastern Cooperative

Oncology Group; PS, performance status; IQR, interquartile range; SSS, Surgical Se-

lection Score.
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similar proportion received systemic therapy before any
LCT (radiotherapy: 37/58, 63.8%; surgery: 9/20, 45.0%;
P ¼ .141). Patients who underwent pulmonary resection
as LCTPrimary more frequently underwent resection of met-
astatic lesions alone or in combination with radiotherapy
(16/25, 60.0%) than those who underwent radiotherapy as
LCTPrimary (8/63, 12/7%; P<.001); the remainder of pa-
tients underwent radiotherapy alone as treatment of their
metastatic disease. No patient received an immune check-
point inhibitor (ICI). There was no difference in the dura-
tion between diagnosis and LCTPrimary (radiotherapy:
median, 4.4 months, IQR, 2.5-6.0 months; surgery:
3.7 months, IQR, 1.8-4.4 months; P ¼ .107). Median
post-LCTPrimary follow-up duration was similar between
groups (radiotherapy: 61.5 months, 95% confidence inter-
val [CI], 25.9-90.7 months; surgery: 57.2 months, 95%
CI, 44.9-76.8 months; P ¼ .715).

Treatment Characteristics and Survival Outcomes
After LCTPrimary

Of the 25 patients who underwent surgery, 20 (80.0%)
underwent lobectomy, 2 (8.0%) underwent sublobar resec-
tion, and 3 (12.0%) underwent pneumonectomy. Formal
lymphadenectomy was performed in 96.0% (24/25) of pa-
tients who underwent resection (median number of lymph
nodes harvested 14.0; interquartile range, 10.5-17.5). Of
the 63 patients who received radiotherapy as LCTPrimary,
most underwent conventionally fractionated external
beam radiotherapy (51/63, 81.0%), and stereotactic body
radiotherapy (SBRT) was less frequently used (9/63,
14.3%; radiotherapy fractionation details unavailable for
3/63, 4.8%). Nodal upstaging was identified in 7 patients
after surgery (7/25, 28.0%; 4/7 were upstaged from cN0
to pN1, 2/7 cN0 to pN2, 1/7 cN1 to pN2). There were no
gery c April 2021
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FIGURE 2. Kaplan–Meier OS estimates of post-treatment OS among pa-

tients who underwent radiotherapy as LCT for the primary tumor (N¼ 63).
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FIGURE 3. Kaplan–Meier OS estimates of post-treatment OS among pa-

tients who underwent pulmonary resection as LCT for the primary tumor

(N ¼ 25).
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30-day mortalities in either cohort, and rates of 90-day mor-
tality were low (radiotherapy: 1/63, 1.6%; surgery: 0/25,
0.0%; P ¼ 1.000).

MedianOS time among the entire cohort was 27.7months
(95% CI, 21.1-42.7 months). Rates of 1-, 3-, and 5-year OS
after radiotherapy were 74.3% (95%CI, 61.6-83.4), 35.3%
(95% CI, 22.2-48.7), and 24.2% (95% CI, 12.6-37.8). Me-
dian OS time after radiotherapy was 23.4 months (95% CI,
17.2-35.9 months, Figure 2). After pulmonary resection,
rates of 1-, 3-, and 5-year OS were 95.7% (95% CI, 72.9-
99.4), 68.2% (95% CI, 44.5-83.4), and 48.0% (95% CI,
23.4-69.0), respectively. After surgery, median postopera-
tive survival time was 55.2 months (95% CI, 20.1 months
to not reached, Figure 3). We next performed exploratory
stratified analyses of the cohort according to the median
observed SSS. Among patients with high (greater than me-
dian) SSS, Median OS time after radiotherapy was
23.6 months (95% CI, 12.0-41.8 months), with 1-, 3-, and
5-year OS of 82.6%, 40.8%, and 23.3%, respectively
(Figure E1). After surgery,medianOS timewas 55.2months
(95%CI, 27.7 months to not reached); 1-, 3-, and 5-year OS
were 95.0%, 73.7%, and 49.3%, respectively (Figure E2).
Patterns of Treatment Failure After LCTPrimary

Of 63 patients who underwent radiotherapy as LCTPrimary,
10 (15.9%) had locoregional progression at the time of first
treatment failure. One- and 3-year freedom from locore-
gional progression were 87.7% (95% CI, 79.6-96.7) and
76.9% (95% CI, 63.1-93.8), respectively, after radiotherapy
to the primary tumor. Progression at a treated oligometastatic
site was similarly uncommon (12/63, 19.1%), and develop-
ment of new systemic metastases was the most frequently
observed pattern of progression (33/63, 52.4%). One- and
3-year freedom from systemic progression were 60.0%
The Journal of Thoracic and Car
(95% CI, 49.0-74.0) and 40.2% (95% CI, 26.5-60.9),
respectively.
Locoregional treatment failure was uncommon after pul-

monary resection (3/25, 12.0%), with estimated 1- and
3-year freedom from locoregional progression of 91.1%
(95% CI, 79.6-96.7) and 86.5% (95% CI, 73.5-100). Six
patients (6/25, 24.0%) had progression at a known oligome-
tastatic site after pulmonary resection and 12 (48.0%)
developed new systemic metastases. Rates of 1- and
3-year postoperative freedom from systemic progression
were 61.1% (95% CI, 44.1-84.6) and 41.4% (95% CI,
23.4-73.1). Intriguingly, no differences in locoregional or
systemic progression were observed between the 2 groups
among the entire study cohort (Figure 4, A and B). To ac-
count for differential survival between the 2 cohorts, we
analyzed locoregional and systemic progression with death
as a competing risk. No difference was observed between
the 2 groups in the cumulative incidence of locoregional
(P¼ .635) or systemic progression (P¼ .747). Exploratory
stratified analysis of patients with high (greater than me-
dian) SSS demonstrated similar results, with no observed
differences in freedom from locoregional progression
(Figure E3A), freedom from systemic progression
(Figure E3B), or upon competing risks analysis of the cu-
mulative incidence of locoregional (P¼ .256) and systemic
(P ¼ .626) progression. No differences were observed in
rates of use of second-line systemic therapy after progres-
sion between LCTPrimary groups (radiotherapy: 20/48,
41.7%; pulmonary resection: 10/18, 55.6%; P ¼ .313).
DISCUSSION
In this retrospective analysis of patients with oligometa-

static NSCLC who received comprehensive LCT, a selected
diovascular Surgery c Volume 161, Number 4 1501
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subset of patients who underwent resection of their primary
tumor experienced durable postoperative survival that was
at least comparable to a benchmark group of patients who
received radiotherapy. Both modalities were associated
with low immediate post-treatment mortality and with rates
of five-year OS that surpass those expected for patients with
metastatic disease.1,14 These results suggest that, among
well-selected patients, pursuit of maximal locoregional
control via surgical resection is feasible and reasonable
when able to be performed with a low risk of postoperative
mortality. Although we caution against direct comparisons
between the 2 modalities based on the data presented here,
we submit that these findings highlight that pulmonary
resection and radiotherapy should both remain therapeutic
options for oligometastatic NSCLC patients enrolled in
ongoing and future clinical trials.

The approach to management of oligometastatic NSCLC
is rapidly evolving. Retrospective data that suggested
improved outcomes after LCT in this setting7,15,16 have
been recently supported by several phase II trials that re-
ported improved survival and delayed development of
new systemic metastases among patients treated with
comprehensive LCT.2,3 However, identification of patient
subgroups most likely to derive a therapeutic benefit from
aggressive local consolidation remains challenging. The
lack of prospective studies with adequate power to detect
subgroup-specific effects has resulted in several retrospec-
tive attempts at delineation of the best candidates for
comprehensive LCT.15,16 Among other stratification tools,
a composite risk assessment index has been developed
from analyses of the National Cancer Database and was
identified as having prognostic significance among patients
1502 The Journal of Thoracic and Cardiovascular Sur
with advanced NSCLC.11,12 Phase III data will be critical to
characterize the relative merits of each local therapeutic
modality, as well as to identify which clinical, pathologic,
and genomic characteristics may be used to define patient
subgroups that warrant the most aggressive management
approach.

As systemic control in patients with oligometastatic
NSCLC continues to improve with the use of contemporary
targeted agents and ICIs,17 we speculate that optimization
of locoregional control will become increasingly clinically
relevant. As a consequence, the optimal sequence and mo-
dality of therapies used to control the primary tumor consti-
tutes an urgent clinical question. Surgical therapy in
patients medically fit to undergo resection allows the oppor-
tunity for salvage radiotherapy in the event of a locoregional
recurrence, whereas salvage resection after radiation may
be a more complex clinical undertaking.18 Early clinical
experience with resection after neoadjuvant ICIs or targeted
therapies is accruing,19 and the technical difficulty of resec-
tion may be increased after preoperative administration of
these agents. However, use of enhanced recovery pathways
may mitigate perioperative morbidity despite potentially
increased rates of conversion to open resection as operative
indications expand.20 Further complicating this question,
the potential for maximizing locoregional control by resect-
ing the primary tumor and mediastinal nodes must be
weighed against the theoretical benefits of immune priming
and abscopal effects after radiotherapy, particularly in light
of data demonstrating improved response to ICIs after
external radiation.21-23 The most frequent pattern of
progression in both cohorts in this study was
overwhelmingly the development of new systemic
gery c April 2021
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metastases, with low observed rates of isolated locoregional
failure in both groups. As such, the data presented are
insufficient to determine differences in locoregional
control between radiotherapy and pulmonary resection.
Pending additional data from randomized trials, these
questions regarding the optimal sequence and modality of
local therapies for the primary tumor and metastatic
lesions unfortunately remain unanswered.

Study Limitations
A key limitation of the present study is its retrospective

nature, the highly selected nature of the patients who under-
went treatment with comprehensive LCT, and the difficulty
in retrospectively identifying the true intention-to-treat
among patients who did not receive comprehensive LCT.
Although we attempted to limit the impact of selection
biases on the 2 exposure groups included (ie, those who un-
derwent pulmonary resection and those who underwent
radiotherapy as LCTPrimary) by careful definition of inclu-
sion criteria,11,12 to what extent the patients who were
treated with radiotherapy would have been deemed medi-
cally operable cannot be definitively ascertained. In fact,
despite these careful selection criteria, we noted differences
between the 2 groups in terms of several clinical and path-
ologic characteristics. As such, the presence of measured
confounders, as well as the likelihood of unquantifiable
confounding factors, limited direct comparisons between
radiotherapy and surgical therapy as LCTPrimary modalities.
We deliberately did not perform direct OS comparisons be-
tween the 2 groups, because to do so would provide clini-
cally uninterpretable results. Noting these limitations, we
nonetheless elected to analyze OS as the primary outcome
in this work because it is a clearly defined and objective
end point, is relevant to ongoing research as the primary
end point of several ongoing trials (eg, NCT03391869,
NCT03137771) and has been reported in analyses of pro-
spective2 and retrospective24 oligometastatic NSCLC co-
horts. Moreover, additional analyses of prospectively
enrolled cohorts will be needed to examine rigorously
whether the toxicity profile of a particular therapeutic mo-
dality outweighs the possible benefit associated with its
use. In addition, we defined our radiotherapy cohort accord-
ing to a minimum BED that is congruent with clinical prac-
tice patterns at our institution, and whether a particular dose
threshold is associated with improved locoregional control
or survival requires further investigation. Because of the
historical nature of this cohort, no patient received an ICI
as first-line systemic therapy, and extrapolation of these re-
sults to patients treated with contemporary systemic agents
is difficult. Furthermore, although the use of the SSS al-
lowed for exploratory stratification of the cohort according
to a previously published composite risk index, further vali-
dation of the SSS and development of novel prognostic
tools that may be used in patients with oligometastatic
The Journal of Thoracic and Car
NSCLC are needed. Finally, although definition of the study
cohort was made possible by the use of algorithmic methods
of searching unstructured data fields within medical re-
cords, the natural language processing search might have
excluded patients who would have warranted inclusion.
However, despite these limitations, data in the literature
regarding comparative outcomes after surgery and radio-
therapy as LCTPrimary in oligometastatic NSCLC are sparse,
and the present study constitutes an urgently needed anal-
ysis of a question that is increasingly clinically relevant.

CONCLUSIONS
Resection of the primary tumor as a component of a

comprehensive LCT management strategy was associated
with long-term OS in a selected subset of patients with
NSCLC presenting with synchronous oligometastatic dis-
ease. Considered in the context of the outcomes of a cohort
who underwent radiotherapy as local therapy for their pri-
mary lesion, the results of the present study support the
use of pulmonary resection as a therapeutic option in
well-selected patients in this setting. As phase III trials of
LCT in oligometastatic NSCLC continue to be designed
and implemented, we ask that the lung cancer community
at large insist on reserving pulmonary resection as a local
therapeutic option for appropriately selected patients.

Webcast
You can watch a Webcast of this AATS meeting presenta-
tion by going to: https://aats.blob.core.windows.net/media/
ITSOS19/Resized%20Vidoes/new%20oct%2029/ITSOS
2019_092819_Pulmonary%20Resection%20is%20Ass
ociated%20with%20Durable%20Overall%20Survival%
20in%20Sychronous%20Oligometastic%20Non-Small%
20Cell%20Lung%20Cancer_Kyle%20G.%20Mitchell%
2C%20MD.mp4.
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FIGURE E1. Kaplan–Meier OS of post-treatment OS among patients

with SSS greater than the observed median for the entire cohort who under-

went radiotherapy as LCT for the primary tumor (N ¼ 23).
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FIGURE E2. Kaplan–Meier OS of post-treatment OS among patients

with SSS greater than the observed median for the entire cohort who under-

went pulmonary resection as LCT for the primary tumor (N ¼ 21).
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FIGURE E3. Kaplan–Meier estimates of freedom from progression according to therapeutic modality employed as LCT for the primary tumor among

patients with SSS greater than the observed median for the entire cohort (N ¼ 44). A, Freedom from locoregional progression. B, Freedom from systemic

progression.
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