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IMPORTANCE Patterns-of-failure studies suggest that in metastatic non–small-cell lung cancer
(NSCLC) sites of gross disease at presentation are the first to progress when treated with
chemotherapy. This knowledge has led to increased adoption of local ablative radiation
therapy in patients with stage IV NSCLC, though prospective randomized evidence is limited.

OBJECTIVE To determine if intervening with noninvasive stereotactic ablative radiotherapy
(SAbR) prior to maintenance chemotherapy in patients with non–progressive limited
metastatic NSCLC after induction therapy led to significant improvements in progression-free
survival (PFS).

DESIGN, SETTING, AND PARTICIPANTS This is a single-institution randomized phase 2 study of
maintenance chemotherapy alone vs SAbR followed by maintenance chemotherapy for
patients with limited metastatic NSCLC (primary plus up to 5 metastatic sites) whose tumors
did not possess EGFR-targetable or ALK-targetable mutations but did achieve a partial
response or stable disease after induction chemotherapy.

INTERVENTIONS Maintenance chemotherapy or SAbR to all sites of gross disease (including
SAbR or hypofractionated radiation to the primary) followed by maintenance chemotherapy.

MAIN OUTCOMES AND MEASURES The primary end point was PFS; secondary end points
included toxic effects, local and distant tumor control, patterns of failure, and overall survival.

RESULTS A total of 29 patients (9 women and 20 men) were enrolled; 14 patients (median
[range] age, 63.5 [51.0-78.0] years) were allocated to the SAbR-plus-maintenance
chemotherapy arm, and 15 patients (median [range] age, 70.0 [51.0-79.0] years) were
allocated to the maintenance chemotherapy–alone arm. The trial was stopped to accrual early
after an interim analysis found a significant improvement in PFS in the SAbR-plus-
maintenance chemotherapy arm of 9.7 months vs 3.5 months in the maintenance
chemotherapy–alone arm (P = .01). Toxic effects were similar in both arms. There were no
in-field failures with fewer overall recurrences in the SAbR arm while those patients receiving
maintenance therapy alone had progression at existing sites of disease and distantly.

CONCLUSIONS AND RELEVANCE Consolidative SAbR prior to maintenance chemotherapy
appeared beneficial, nearly tripling PFS in patients with limited metastatic NSCLC compared
with maintenance chemotherapy alone, with no difference in toxic effects. The irradiation
prevented local failures in original disease, the most likely sites of first recurrence.
Furthermore, PFS for patients with limited metastatic disease appeared similar to those
patients with a greater metastatic burden, further arguing for the potential benefits of local
therapy in limited metastatic settings.
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A pproximately 60% of patients with non–small-cell lung
cancer (NSCLC) present with stage IV disease, but fol-
lowing standard first-line chemotherapy, the introduc-

tion of maintenance chemotherapy has led to limited gains in
progression-free survival (PFS) and overall survival (OS).1-12 Pro-
gression in advanced disease most frequently occurs in origi-
nal sites of gross disease, and by intervening with stereotac-
tic ablative radiotherapy (SAbR) for localized disease, there is
the potential for improvement in PFS and OS compared with
maintenance chemotherapy alone.13,14

A phase 2 single-arm prospective study15 demonstrated im-
proved PFS and OS in patients with metastatic NSCLC with oli-
goprogression in the second-line (and beyond) setting who had
been treated with SAbR plus erlotinib when compared with his-
torical rates of survival from systemic therapy only. Though
in the salvage setting, the addition of SAbR shifted failures from
original sites of gross disease to new distant sites, albeit after
a long disease-free interval without an increase in toxic
effects.15 In another single-arm phase 2 study that added hy-
pofractionated and SAbR-like radiation up front to primary dis-
ease and metastases in the oligometastatic NSCLC setting with
induction chemotherapy, median OS was approximately 23
months.16 Multiple meta-analyses, single-institution obser-
vational studies, retrospective experiences, and limited single-
arm prospective trials suggest that local therapy in the lim-
ited metastatic disease state for NSCLC may augment
survival.17-27 Finally, a recent phase 2 randomized study28 in-
cluding patients with limited metastatic NSCLC, with or with-
out targetable mutation positive disease (EGFR and/or ALK),
directed patients toward receiving local therapy (hypofrac-
tionated radiation, SAbR, chemoradiation, surgery) with or
without maintenance chemotherapy or observation vs main-
tenance chemotherapy or observation alone.

Stereotactic ablative radiotherapy, unlike surgical metas-
tectomy, is noninvasive with limited toxic effects, allowing
rapid reinitiation of NSCLC chemotherapy.29 An increasing
number of sites in the body are amenable to SAbR’s 5 or fewer
treatments.12,23,24,30,31 Recent global surveys revealed that
SAbR is being used off protocol for many patients with meta-
static NSCLC for consolidation or salvage despite an absence
of higher-level data.32 Based on previous experiences, we
sought to conduct a randomized phase 2 study to determine
if consolidative radiation—primarily SAbR—could work in con-
cert with maintenance chemotherapy to improve PFS over
maintenance chemotherapy alone for patients with limited
metastatic NSCLC.

Methods
Study Design
This single-institution study was a 2-arm randomized phase
2 trial comparing SAbR-plus-maintenance chemotherapy with
maintenance chemotherapy alone in the setting of limited
metastatic NSCLC. The study was approved by the University
of Texas Southwestern Medical Center’s institutional review
board. Written informed consent was obtained for every study
participant. Patients were assessed within 21 to 42 days fol-

lowing completion of first-line chemotherapy with repeat di-
agnostics including computed tomography (CT) and/or posi-
tron emission tomography (PET)-CT. Patients with limited
metastatic disease amenable to SAbR were randomized via per-
muted block to either maintenance chemotherapy alone or
SAbR followed by maintenance chemotherapy. The trial pro-
tocol is available in Supplement 1.

Patients
Patients were eligible if they were 18 years or older, had a
Karnofsky Performance Status score of 70 or better, and had
biopsy-proven metastatic NSCLC. Patients must have re-
ceived 4 to 6 cycles of first-line platinum-based chemo-
therapy, achieving stable disease or a partial response on
imaging by RECIST (Response Evaluation Criteria In Solid Tu-
mors). Those receiving first-line targeted therapy for EGFR-
positive and/or ALK-positive NSCLC were excluded. Patients
were allowed to have up to 6 sites of extracranial disease (in-
cluding primary) with no more than 3 sites in the liver or lung
identified by diagnostic CT, PET-CT, or magnetic resonance
imaging prior to enrollment. Individuals were ineligible if pre-
viously irradiated primary disease progressed within 3 months
of that treatment. Patients with untreated and/or uncon-
trolled brain metastases or disease involving the gastrointes-
tinal tract and skin were ineligible.

Study Medications
Choices of first-line and maintenance chemotherapy were de-
termined by the medical oncology team. Maintenance che-
motherapy included erlotinib, pemetrexed, docetaxel, gem-
citabine, or bevacizumab. Maintenance chemotherapy was
given until disease progression, intolerable toxic effects, or
death and was initiated within 1 week of randomization to the
maintenance-only arm and within 1 week after all radiation on
the consolidative arm unless otherwise indicated.

Radiation Technique
All primary sites of disease and identified metastases were
treated with external beam radiation. Stereotactic ablative ra-
diotherapy began within 1 to 2 weeks after randomization to

Key Points
Question Does consolidative radiotherapy (primarily stereotactic
ablative radiotherapy) increase progression-free survival in
patients with limited metastatic non–small-cell lung cancer
(NSCLC)?

Findings This single-institution randomized phase 2 trial found
a statistically significant improvement in progression-free survival
from 3.5 to 9.7 months with the addition of consolidative
radiotherapy to maintenance chemotherapy for patients with
limited metastatic NSCLC.

Meaning Based on the findings of this study among others, the
use of consolidative radiation therapy after induction systemic
therapy is being evaluated in the phase 3 setting with overall
survival as primary end point for patients with limited metastatic
NSCLC.
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the radiation arm. Planning CT simulation, immobilization, and
target volume delineation have been previously described.15

Patients were simulated with CT guidance using 2- to 3-mm
slice thicknesses. Fluoroscopy was used to assess extent of tu-
mor motion with validated techniques permitted for motion
control. For thoracic and/or upper abdominal lesions, 4-di-
mensional CT data were used to create internal target vol-
umes. For each treated site, a gross tumor volume and/or in-
ternal target volume was created with appropriate expansion
up to 5 mm for creation of a planning target volume. For hy-
pofractionated treatment of lung primary, an internal target
volume was expanded 5 mm for both clinical target volume
and sequential planning target volume expansion.

Accepted single-fraction cumulative SAbR doses in-
cluded 21 to 27 Gy (with minor acceptable deviation of ≥16 Gy
but <21 Gy per fraction [to convert to rad, multiply by 100]).
Accepted 3-fraction cumulative SAbR doses included 26.5 to
33.0 Gy (with minor acceptable deviation of ≥24.5 Gy but <26.5
Gy). Accepted 5-fraction cumulative SAbR doses included 30.0
to 37.5 Gy (with minor acceptable deviation of ≥28 Gy but <30
Gy). If the treating radiation oncologist believed that the SAbR
fractionation schemes for primary disease did not allow nor-
mal tissue constraints to be met, an alternative acceptable pre-
scription was 45 Gy in 15 fractions. All permissible treatment
schemas had biologically similar tumor doses per the Univer-
sal Survival Model (α = 0.33 Gy-1; Do = 1.25 Gy; Dq = 1.8 Gy).33

The Universal Survival Model weds concepts in radiation bi-
ology to account for the ablative effects of stereotactic radia-
tion in predicting for tumor-kill characteristics. If there were
multiple lesions in close proximity, effort was made to treat
them with the same dose and fractionation; if that was not pos-
sible, all were converted to similar dose fractionations using
the Universal Survival Model and previously reported cumu-
lative normal tissue constraints were used.33,34 In the situa-
tion in which 2 lesions in close proximity were treated sepa-
rately, they were treated on separate days to allow interfraction
normal tissue repair. Standard dosimetric radiation quality as-
surance was performed on all cases by the principal investi-
gator (P.I.). Stereotactic ablative radiotherapy treatments were
delivered with at least 18 hours between each fraction with no
more than 2 sites treated per day.

Follow-Up
All patients were evaluated for study end points with fol-
low-up at 2-to-3-month intervals with history and physical ex-
amination, imaging including CT of the chest and/or abdo-
men, and laboratory testing including complete blood cell
counts and/or comprehensive metabolic panels as needed. All
evaluations of disease response used RECIST (v1.1) criteria.35

Time to the development of new lesions, progression of ex-
isting lesions, or death, whichever came first, represented the
primary end point of PFS; OS was defined as time to death from
any cause.

Local failure (in-field and marginal) was defined as pro-
gressive consolidation on CT within 1 cm of the SAbR treat-
ment site and not consistent with benign radiation-induced
changes (also known as progressive enlargement as defined in
Radiation Therapy Oncology Group [RTOG] SAbR trials).12,30

As per RTOG guidelines, if such changes were not diagnostic
of tumor recurrence, PET-CT or directed biopsy was required
to determine local failure. In cases where local failure was de-
termined by serial imaging alone, failure was scored from the
first radiographic appearance of the abnormality.

Statistical Analysis
The primary end point of the trial was PFS. Secondary end
points included in-field local control and out-of-field disease
progression, safety, and OS. The sample size was calculated
with the 2-sided significance level of 0.1 and 80% statistical
power using a 2-sample log-rank test. We predicted the pa-
tients randomly assigned to the SAbR-plus-maintenance che-
motherapy arm and maintenance chemotherapy–alone arm to
have median PFS of 10 months and 4 months, respectively,
which translated to a hazard ratio of 0.400. Estimates for PFS
were based on data from randomized phase 3 trials, meta-
analyses, retrospective experiences, and single-arm prospec-
tive trials.1-12,15-26 The total sample size of 36 patients, 18 per
arm, was estimated to achieve the desired statistical power.
Progression-free survival was estimated using the Kaplan-
Meier method from time of treatment start to progression or
death, and OS was calculated in the same manner as PFS. The
log-rank test was used to test for difference in PFS between the
2 treatment arms. The Cox proportional hazard model was used
to determine hazard ratios and confidence intervals. All test-
ing was performed at the .05 significance level.

All safety measures were reported using descriptive sta-
tistics (mean, median, SD, proportions, and 95% CIs). There
was an early stopping rule for unexpected toxic effects. If at
any point during the study more than one-sixth of patients
treated to date experienced treatment-related grade 4 to 5 toxic
effects of any kind study enrollment would be suspended. As
this study was halted as the result of an unplanned interim
analysis, repeated significance testing of continuous sequen-
tial boundaries was performed.36-38

Results
After a parallel trial evaluating local therapy for limited
metastatic NSCLC closed early to accrual owing to a signifi-
cant benefit for the consolidative local therapy arm, our
institutional Data Safety and Monitoring Committee (DSMC)
recommended we conduct an unplanned interim analysis, at
which time more than 80% of target patient accrual had
been achieved (29 of 36 patients).28 On completion and pre-
sentation of our interim analysis, a DSMC recommendation
was made to close the trial early to further accrual because
the PFS improvement would not have changed significance
statistically if the final patients were accrued. Twenty-nine
patients were enrolled on the study between April 2014 and
July 2016. Median (range) follow-up was 9.6 (2.4-30.2)
months. Comprehensive demographics and trial schema are
included in Table 1 and Figure 1. A total of 11 patients, 6 from
the SAbR arm and 5 from the maintenance chemotherapy–
alone arm, had brain metastases treated prior to enrollment
(eTable 1 in Supplement 2).
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The most commonly used induction chemotherapy regi-
men was carboplatin plus pemetrexed (48%) (eTable 1 in
Supplement 2). The most common maintenance chemo-
therapy was pemetrexed monotherapy (62%). Every patient
had all residual disease sites treated with SAbR as intended on
that arm of the trial. A total of 31 lesions were treated in 14 pa-
tients. Intrathoracic sites were the most common locations of
treatment for SAbR (Table 2). There were no unacceptable de-
viations from protocol with regard to radiation therapy deliv-
ery and no grade 5 toxic effects attributable to either arm of
the trial. There were 2 instances of grade 3 toxic effects and 1
instance of grade 4 toxic effects probably or definitely attrib-
utable to treatment on the maintenance alone arm and 4 grade
3 toxicities of similar attribution on the SAbR-plus-
maintenance arm (eTable 2 in Supplement 2). The median
(range) number of maintenance chemotherapy cycles was 3 (1-
15) for the maintenance-only group and 5 (3-19) for the SAbR
group; individual patient treatment information is included in
Tables 2 and 3. There were no delays in the start of mainte-
nance chemotherapy in the SAbR arm owing to local therapy.

At the time of analysis, 10 of 15 patients had progression
in the maintenance chemotherapy–alone arm. Of those 10 pa-
tients, 7 had progression at the original sites of gross tumor

(Table 2). In the SAbR arm, 4 of 14 had progression, but none
of who were within the radiated field (Table 2). Patterns of fail-
ure are described in Table 3, demonstrating no local radiation
failures compared with 7 local failures in the maintenance che-
motherapy–alone arm at sites of original gross disease.

Median PFS was 3.5 months for the maintenance chemo-
therapy–alone arm and 9.7 months for the SAbR-plus-
maintenance chemotherapy arm (hazard ratio, 0.304; 95% CI,
0.113-0.815; P = .01) (Figure 2). Accounting for the unplanned
interim analysis, the nominal significance level was greater
than 0.01 which still yielded a statistically significant result.
A total of 2 patients (13%) in the maintenance chemotherapy–
alone arm crossed over to SAbR at oligoprogression. For the
majority of patients who did not crossover to receive SAbR on
this arm, OS was nearly 1 year. With crossover, the median OS
in the maintenance chemotherapy–alone arm was 17 months.
Median OS was not reached for the SAbR-plus-maintenance
chemotherapy arm, though the study was not powered to show
a statistical difference in survival. When PFS and OS were ana-
lyzed by presence (vs absence) of treated brain metastases prior
to enrollment or number of extracranial metastatic lesions at
enrollment (≤2 vs >2), no statistical difference in survival was
noted between groups (eTable 3 in Supplement 2).

Discussion

Limited metastatic disease has been described as an interme-
diate state between locally advanced and widely metastatic dis-
ease, which may offer a window for the use of local therapies.39

The use of local therapy at oligometastatic sites has increased
survival in patients with colorectal cancer and sarcoma.40-45

However, NSCLC may have a narrower therapeutic window
given that 45% of patients with locally advanced disease de-
velop metastases within 2 years, and patients with meta-
static disease have an OS of less than 1 year when treated with
cytotoxic regimens.46,47 Until recently, only retrospective se-
ries and limited nonrandomized institutional experiences
have suggested benefit from SAbR for patients with limited

Figure 1. CONSORT Diagram

34 Patients assessed for eligibility

5 Did not meet inclusion criteria

29 Patients randomized to
SAbR or maintenance alone

14 Analyzed

14 Allocated to SAbR

15 Analyzed

15 Allocated to maintenance alone

SAbR indicates stereotactic ablative radiotherapy.

Table 1. Comprehensive Demographics of 29 Patients

Characteristic

No. (%)

P ValueSAbR Plus Maintenance Maintenance Only

Sex .70

Male 9 (64.3) 11 (73.3)

Female 5 (35.7) 4 (26.7)

Median (range) age, y 63.5 (51.0-78.0) 70.0 (51.0-79.0) .13

Histology .61

Squamous 1 (7.1) 3 (20.0)

Nonsquamous 13 (92.9) 12 (80.0)

Sites of disease prior to induction
chemotherapy, median No. (range)

3 (2-6) 2 (2-5) .58

Previously treated brain metastases .61

Yes 6 (42.9) 5 (33.3)

No 8 (57.1) 10 (66.7)

Induction chemotherapy, median
cycles (range)

4.5 (4-6) 4 (4-6) .31 Abbreviation: SAbR, stereotactic
ablative radiotherapy.
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Table 2. Residual Sites of Disease, Radiation Details, and Chemotherapy Details for All Patients in the Trial

Patient
Identification No. Treatment Site

Dose
(rad) Fractions Maintenance

Cycles,
No. Progressiona

Local
Failure

1 Right upper lobe 2000 1 Docetaxel 11 Yes No

Right hilum 3000 5

Right adrenal 3000 5

2 Right adrenal 3000 5 Bevacizumab 4 Yes No

Left adrenal 3000 5

3 Left lung 2000 1 Gemcitabine 4 No No

Left lung 3300 3

4 Right lung, overlapping sites,
plus mediastinum

4500 15 Erlotinib 6 Nob No

Nasopharynx 3750 5

5 Left lower lobe 2000 1 Pemetrexed 4 Nob No

Mediastinum 4500 15

6 Mediastinum 4500 15 Bevacizumab 19 Yes No

Right upper lobe 2000 1

Right axilla 3000 5

7 Liver 3300 3 Pemetrexed 9 No No

Left lung 4500 15

8 Liver 3300 3 Pemetrexed 11 No No

Left lung 4500 15

9 Left upper lobe 1800 1 Pemetrexed 4 Nob No

Mediastinum 4500 15

10 Right lower lobe 4500 15 Bevacizumab 6 Yes No

T1 2400 1

T10 2460c 3

Left axilla 2400 1

11 Right upper lobe 2100 1 Pemetrexed 6 No No

Right middle lobe 2100 1

Right lower lobe 2100 1

12 Right upper lobe 2100 1 Pemetrexed 8 No No

Mediastinum 3000 5

13 Right upper lobe plus
mediastinum

4500 15 Pemetrexed 4 No No

14 Right upper lobe 2000 1 Pemetrexed 3 No No

15 Right upper lobe NR Pemetrexed 3 No No

16 Right upper lobe NR Bevazicumab 6 Yes Yesd

Mediastinum

17 Left upper lobe NR Pemetrexed 6 Yes Yes

Left hilum

18 Right upper lobe NR Gemcitabine 3 Yes Yes

19 Right upper lobe NR Pemetrexed 15 Yes No

20 Left lung NR Pemetrexed 9 No No

Mediastinum

21 Left upper lobe NR Pemetrexed 2 Yes No

Left hilum

Mediastinum

22 Right lower lobe NR Gemcitabine 3 Yes Yesd

Mediastinum

23 Right lower lobe NR Pemetrexed 8 Yes Yes

Lingula

Left lower lobe

(continued)
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metastatic NSCLC.16-26 Single-arm phase 2 studies incorporat-
ing surgery or radiotherapy then showed the benefits of local
therapy for synchronous metastatic NSCLC.16,27,48 In salvage
or oligoprogressive NSCLC settings, SAbR appeared to change
failure patterns from local to distant sites.15

We initiated this randomized phase 2 study to determine the
benefit of adding SAbR to standard maintenance chemotherapy
in improving PFS in patients with limited metastatic NSCLC. We
felt it important to add SAbR in consolidation rather than at oli-
goprogression primarily to follow the tenets of the Norton-Simon
hypothesis.49 By intervening as early as possible, we hoped to
identify patients with limited metastatic disease who would ben-
efit from local therapy that would not delay maintenance therapy
but prevent, delay, or shift failures anatomically.

An unplanned interim analysis recommended by our insti-
tutional DSMC before completion of accrual was conducted be-
cause a similar study being performed at other institutions in
parallel to our effort showed a tripling in PFS with addition of
local therapy (radiation and/or surgery) also in a population of
patients with limited metastatic NSCLC.34 In our interim analy-
sis, performed after more than 80% accrual, we also identified
a near tripling of PFS in favor of the SAbR arm. The DSMC felt
that closure of the study was appropriate given the significant
benefit noted across multiple studies and statistical likelihood
that adding the remaining patients would not have changed the
study outcomes, thereby informing our actions.

Large trials using standard maintenance chemotherapy af-
ter first-line chemotherapy for the broad population of pa-
tients with metastatic NSCLC provides a PFS between 2 and 4
months with a median OS of 6 to 9 months.11 With the addition
of SAbR to maintenance chemotherapy for patients with lim-
ited metastatic NSCLC, the median PFS increased from 3.5
months to 9.7 months. Notably, the PFS for patients with lim-

ited metastatic disease in this trial is similar to PFS reported from
trials of maintenance chemotherapy for patients with greater
burdens of metastatic disease. Nearly all patients who re-
ceived maintenance chemotherapy alone had progression at
known sites of original disease, whereas SAbR prevented any
failures in original sites of gross disease. The clear and dra-
matic shift in patterns of failure suggests that SAbR effectively
augments systemic therapy in controlling gross disease, shift-
ing subsequent focus to prevention and control of distant sites
of disease. This protection against local recurrence appears to
have promoted the longer PFS periods and may ultimately be
shown to increase OS. A more ideal companion systemic therapy,
tailored by predictive assays, that reduces distant recurrence
rates with greater efficiency may work even more synergisti-
cally with local radiation to improve survival.

Our study is unique in a number of ways when compared
with similar, recently published findings: (1) only radiation, pri-
marily SAbR, was used as local therapy with hypofraction-
ation for primary disease as needed, with no patients undergo-
ing surgery; (2) all disease in patients on the consolidative local
therapy arm of our study were treated with similar biological
doses of radiation, permitting comparisons of local control para-
meters; (3) there were no patients included with tumors with
targetable mutations; (4) local therapy and maintenance che-
motherapy were delivered sequentially for the entire cohort; and
(5) all patients received some maintenance therapy.28 These
characteristics supported a uniformity and consistency of our
patient’s disease and their respective treatments on study.

Limitations
While we have shown a statistically significant increase in PFS
with the addition of SAbR to standard maintenance chemo-
therapy, a statistically significant OS benefit was not immedi-

Table 2. Residual Sites of Disease, Radiation Details, and Chemotherapy Details for All Patients in the Trial (continued)

Patient
Identification No. Treatment Site

Dose
(rad) Fractions Maintenance

Cycles,
No. Progressiona

Local
Failure

24 Right lower lobe NR Pemetrexed 7 Yes No

25 Right upper lobe NR Docetaxel 4 No No

Right hilum

Left lower lobe

26 Right lower lobe NR Pemetrexed 2 Yes Yesd

Mediastinum

27 Right Upper Lobe NR Pemetrexed 2 Yes Yes

Mediastinum

Left lower lobe

28 Left upper lobe NR Pemetrexed 1 Nob No

Left hilum

Rib

29 Right upper lobe NR Pemetrexed 1 No No

Right axilla

Abbreviations: NR, no radiation; SAbR, stereotactic ablative radiotherapy.
a Four patients had progression during treatment, but none within the radiated

field for the SAbR-plus-maintenance chemotherapy arm while 10 patients had
progression in the maintenance chemotherapy–alone arm, many at sites of
residual gross disease after chemotherapy.

b Died with no evidence of progression.
c Due to normal tissue constraints, the treating physician chose to use

3 fractions with the lowest variation acceptable dose.
d Evidence of local and distant failure.
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ately obvious. This may reflect both the design of the trial,
which was not powered to detect an OS difference, as well as
the administration of crossover SAbR postprogression in 13%

of patients in the maintenance chemotherapy–alone arm. There
were limitations to our study including: (1) a single center of
accrual; (2) the lack of inclusion of emerging systemic thera-
pies such as checkpoint inhibitors; (3) the small sample size;
and (4) use of multiple induction chemotherapy regimens in-
troducing potential heterogeneity. Future use of immuno-
therapy with SAbR may offer greater synergy in controlling lo-
cal disease while reducing distant disease through direct and
abscopal effects.50,51

Conclusions

This randomized phase 2 study measuring radiation’s consoli-
dative contributions showed a near tripling of PFS with equiva-
lent toxic effects and is suggestive of a benefit of SAbR for lim-
ited metastatic NSCLC. It is promising that a phase 3 study, based
on this trial design, has been activated by NRG Oncology (NRG
LU 002 [NCT03137771]) to answer the benefit of local therapy
on OS. SARON, another NSCLC specific phase 3 randomized trial
with similar arms (chemotherapy with or without local therapy)
has opened in the United Kingdom as well (NCT02417662).
Though an improvement of PFS was hypothesized and therefore
expected, the more critical question will be if an extension of
PFS will translate into OS increases. This study was not large
enough to mine subsets of clinical features to identify predictors
of survival benefit, another postulated advantage of the phase
3 trial. Several studies are currently enrolling in multiple disease
sites which will further elucidate the role of local therapy for
limited metastatic disease (NCT01446744, NCT02228356,
NCT02581670, NCT02805530). Despite the approval of
immunotherapy in the first-line setting, there will still be a large
percentage of patients with metastatic NSCLC who will receive
cytotoxic chemotherapy as part of their treatment. Therefore,
the findings of this study will continue to be very relevant to
patients with NSCLC.
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