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Thoracic stereotactic bod
y radiation therapy plus
first-line tyrosine kinase inhibitors for patients
with epidermal growth factor receptor-mutant
polymetastatic non-small-cell lung cancer
A propensity-matched retrospective study
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Abstract
The role of thoracic stereotactic body radiation therapy (SBRT) in addition to epidermal growth factor receptor (EGFR) tyrosine
kinase inhibitors (TKIs) in EGFR-mutant polymetastatic non-small-cell lung cancer (NSCLC) has not been well established.
This retrospective study aimed to evaluate the efficacy and safety of EGFR-TKIs with thoracic SBRT for the treatment of this patient
group.
Polymetastatic NSCLC was defined as having >5 metastatic lesions. Patients with polymetastatic NSCLC harboring positive

EGFR mutations after initial TKI therapy for at least 8weeks were eligible for SBRT between August 2016and August 2019. Eligible
patients were treated with thoracic SBRT, and TKIs were administered for the duration of SBRT and continued after SBRT until they
were considered ineffective. The control group was treated with TKI monotherapy. Propensity score matching (ratio of 1:4) was used
to account for differences in baseline characteristics. Progression-free survival (PFS), overall survival, and treatment safety were
evaluated.
In total, 136 patients were included in the study population. Among them, 120 patients received TKIs alone, and 16 patients

received TKIs with thoracic SBRT. The baseline characteristics did not significantly differ between the two cohorts after propensity
scorematching. Themedian PFSwas 17.8months in the thoracic SBRT group and 10.8months in the control group (P= .033). In the
multivariate analysis, a Cox regression model showed that thoracic SBRT was an independent statistically significant positive
predictor of improved survival, with a hazard ratio of 0.54 (P= .046). We recorded no severe toxic effects or grade 4 to 5 toxicities.
Real-world data demonstrate that thoracic SBRT significantly extends PFS in EGFR-mutant polymetastatic NSCLC patients with

tolerable toxicity. Given these results, randomized studies are warranted.

Abbreviations: AEs = adverse events, EGFR = epidermal growth factor receptor, ES-SCLC = extensive stage small cell lung
cancer, HR = hazard ratio, LCT = local consolidation therapy, NSCLC = non-small-cell lung cancer, OS = overall survival, PFS =
progression-free survival, PSM = propensity score matching, RECIST = Response Evaluation Criteria in Solid Tumors, SBRT =
stereotactic body radiation therapy, TKIs = tyrosine kinase inhibitors.

Keywords: epidermal growth factor receptor tyrosine kinase inhibitors, non-small-cell lung cancer, propensity score matching,
stereotactic body radiation therapy
Editor: Jinhuan Yue.

The authors report no conflicts of interest.

This work was supported by the National Natural Science Foundation of China [grant numbers 82060577].

Ethical statement: This study was approved by the Institutional Ethics Committee of the Second Affiliated Hospital of Nanchang University (No. R2021.041). The
requirement for informed consent was waived due to the retrospective study design.

The datasets generated during and/or analyzed during the current study are available from the corresponding author on reasonable request.
a Department of Oncology, The Second Affiliated Hospital of Nanchang University, b Jiangxi Key Laboratory of Clinical Translational Cancer Research, Nanchang, China.
∗
Correspondence: Anwen Liu, Department of Oncology, The Second Affiliated Hospital of Nanchang University, Nanchang University, Nanchang 330000, Jiangxi,

China (e-mail: awliu666@163.com).

Copyright © 2021 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open access article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0 (CCBY-NC), where it is permissible to
download, share, remix, transform, and buildup the work provided it is properly cited. The work cannot be used commercially without permission from the journal.

How to cite this article: Wang X, Lu Z, Zeng Z, Cai J, Xu P, Liu A. Thoracic stereotactic body radiation therapy plus first-line tyrosine kinase inhibitors for patients with
epidermal growth factor receptor-mutant polymetastatic non-small-cell lung cancer: A propensity-matched retrospective study. Medicine 2021;100:37(e27279).

Received: 13 May 2021 / Received in final form: 28 July 2021 / Accepted: 31 August 2021

http://dx.doi.org/10.1097/MD.0000000000027279

1

https://orcid.org/0000-0002-6986-0979
https://orcid.org/0000-0002-6986-0979
mailto:awliu666@163.com
http://dx.doi.org/10.1097/MD.0000000000027279


Wang et al. Medicine (2021) 100:37 Medicine
1. Introduction

Lung cancer is the leading cause of cancer-associated death
globally, and non-small-cell lung cancer (NSCLC) accounts for
80% to 85% of cases.[1] Approximately 40% of Asian patients
with NSCLC exhibit epidermal growth factor receptor (EGFR)
mutations, which plays a widespread role in signal transduction
and in oncogenesis. Multiple generation EGFR tyrosine kinase
inhibitor (TKI), such as erlotinib, gefitinib, or afatinib, can bind
to the active form of EGFR.[2,3] The TKI has become the standard
treatment for patients harboring EGFR active mutations.[2–4]

Patients with advanced EGFR-mutant NSCLC can gain survival
benefits from multiple generation TKIs with better efficacy than
systemic chemotherapy.[5,6] Despite the remarkable initial
responses to EGFR-TKIs, patients invariably develop acquired
resistance.[7,8] Therefore, a search for new strategies to prevent
the emergence of resistance is urgently needed.
Several clinical trials have shown that local consolidation

therapy (LCT), such as surgery or stereotactic body radiation
therapy (SBRT), can prolong progression-free survival (PFS) in
patients with NSCLC and delay drug resistance to EGFR-TKIs in
the setting of select metastatic diseases, particularly oligometa-
stases.[9–11] SBRT allows the delivery of high-precision and dose-
escalated treatment to targets throughout the body and has been
commonly used in selected patients with or without metastatic
lesions, with excellent rates of local control and acceptable
toxicity.[12–14] Our previous study demonstrated that the
combination of brain stereotactic radiosurgery and TKIs resulted
in increased intracranial PFS and overall survival (OS) compared
to TKIs alone in EGFR-mutant lung adenocarcinoma patients
with asymptomatic brain metastasis.[15]

Nevertheless, although the potential effects of SBRT on
NSCLC are obvious, few studies have explored the benefits of
thoracic SBRT combined with TKIs on EGFR-mutant poly-
metastatic disease. Information regarding the role of thoracic
SBRT in addition to TKIs in polymetastatic NSCLC is limited. In
one pattern of failure analysis of EGFR-mutant patients, almost
50% of recurrences after TKI therapy occurred first in primary or
preexisting metastatic sites.[16] Published data have indicated that
thoracic radiotherapy in addition to chemotherapy improved
survival in patients with extensive stage small cell lung cancer
(ES-SCLC) or polymetastatic NSCLC.[17–20]

Herein, we hypothesized that thoracic SBRT could prolong the
PFSofpatientswithpolymetastaticdisease treatedwithEGFR-TKIs
and conducted a retrospective study to describe a single institution’s
experience using thoracic SBRT after initial TKI therapy and
the continuation of TKIs to treat polymetastatic NSCLC patients.
2. Patients and methods

2.1. Patients

This single-center, retrospective study was approved by the
Institutional Ethics Committee of the Second Affiliated Hospital
of Nanchang University (No. R2021.041). The requirement for
informed consent was waived due to the retrospective study
design. From the clinical records database of our center, we
reviewed a total of 1485 patients diagnosed with NSCLC
between August 2016 and August 2019 with adequate follow-up
data. The eligibility criteria included the following: histological
diagnosis of polymetastatic stage IV NSCLC; in the thoracic
SBRT group, disease in the lung was limited to �3 sites;
lung lesions’ maximum diameter <5cm;[16,21] the presence of
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activating EGFR mutations; age >18years; and the following
treatment regimens: TKIs alone or TKIs plus thoracic SBRT. In
the 1:4-matched cohort, the patients who received TKIs plus
SBRT were individually matched with four control patients who
received TKIs alone. The variables used in propensity score
matching (PSM) included brain metastasis and bone metasta-
sis.[22] Patients with initial brain metastases were eligible if they
were treated with local treatment (surgery or radiotherapy) and
remained clinically stable for at least 8weeks. The major
exclusion criteria included other previous thoracic radiotherapy,
prior TKI therapy or local therapy elsewhere during TKI therapy.
Oligometastatic disease was defined as the presence of�5 lesions
in 1 to multiple organs at the initiation of TKIs, whereas
polymetastatic disease was defined as >5 metastatic lesions.[23]
2.2. Treatment

Sixteenpatientswith 25 lung lesions treatedwith at least 8weeksof
first-line TKIs (erlotinib, gefitinib or icotinib) followed by SBRT
before progression were identified as the thoracic SBRT group,
while 120 patients treatedwith first-line TKIs alonewere identified
as the control group. In the thoracic SBRT group, TKIs were
administered for the duration of SBRT and continued after SBRT
until they were considered ineffective or the patient developed
unacceptable toxicity. SBRT planning was performed using the
Monaco planning system andwas delivered using the Elekta Versa
HDmedical linear accelerator. The total dose of SBRT was 70Gy
administered in 10 fractions, 60Gy administered in 8 fractions, or
50Gy administered in 5 fractions. The treatmentwas administered
once a day, 5days per week. The baseline laboratory analyses
(hematologic and biochemical profiles) were evaluated every 4
weeks. Magnetic resonance imaging of the brain, chest computed
tomography (CT), and upper abdominal CTwas performed 1 and
3months after SBRTand then every2months until deathor the last
follow-up.The radiologic responsewasassessedbyan independent
review according to the Response Evaluation Criteria in Solid
Tumors (RECIST; version1.1). PFS,OS, and treatment safetywere
evaluated.

2.3. Statistical analysis

PFS was defined from the start date of TKI therapy to disease
progression or death. OS was defined from the time of TKI
initiation to the date of death or the last follow-up. The data are
presented as the median (range) and n (%). The baseline
characteristics were compared using Fisher exact test (categorical
variables) and the 2-sample t test or the Mann–Whitney U test
(continuous variables) as appropriate. Survival was evaluated by
Kaplan-Meier plots and theCox log-rank test. ACoxproportional
hazards model was used to conduct multivariable analyses of
variables with P values �.20 in the univariate analyses. P values
<.05 were considered indicative of significant differences. The
statistical software packages R (http://www.R-project.org, The R
Foundation) and Empower Stats (http://www.empowerstats.com,
X&Y Solutions, Inc., Boston, MA) were used to analyze all data.

3. Results

3.1. Patient characteristics

Between August 2016 and August 2019, a total of 1485 patients
with NSCLC were hospitalized at our center. A flow chart of the
screened patients is presented in Figure 1. Ultimately, 136
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Figure 1. Flow chart of the screened patients. NSCLC = non-small-cell lung cancer, TKIs= tyrosine kinase inhibitors, EGFR=epidermal growth factor receptor,
SBRT=stereotactic body radiation therapy.
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patients were included in the study population. Among them, 120
patients received TKIs alone, and 16 patients received TKIs with
thoracic SBRT. Using PSM at a ratio of 1:4, the study cohort
comprised 16 patients treated with TKIs plus SBRT and 64
patients treated with TKIs only. The patient and tumor
characteristics are listed in Table 1. After PSM, there were no
significant differences in the clinical characteristics between the
thoracic SBRT and control groups.

3.2. Survival outcomes

The median PFS was 17.8months in the thoracic SBRT group and
10.8months in the control group, whichwas significantly different
(hazarad ratio [HR]= 0.53;P= .033) (Fig. 2A). In themultivariate
analysis, a Cox regression model showed that thoracic SBRT was
an independent statistically significant positive predictor of
improved PFS, with an HR of 0.54 (P= .046) (Table 2). The
medianOSwas 36.7months in the thoracic SBRT group and 27.8
months in the control group. The OS data are presently immature;
thus, we cannot present any statistical analyses. At the data cut-off,
9 events (56.2%) had occurred in the thoracic SBRT group, and
30 events (46.8%) had occurred in the control group (Fig. 2B).

3.3. Adverse events

The adverse events (AEs) are summarized in Table 3. The
addition of thoracic SBRT to TKIs in polymetastatic NSCLC
3

patients was well tolerated, without severe toxicities. There were
no grade 4 to 5 toxicities in either group. The rates of grade I/II
skin rashes, representing the most frequent grade I/II AEs, were
57.8% and 43.8% in the control group and thoracic SBRT
group, respectively (P= .312). Meanwhile, radiation pneumoni-
tis, radiation esophagitis, and radiation dermatitis, were observed
exclusively in patients treated with SBRT. The grade III/IV AE
rates were comparable between the groups: 5 (31.3%) patients in
the thoracic SBRT group and 13 (20.3%) patients in the control
group (P= .349). Grade III radiation pneumonitis occurred in 1
patient (6.2%) after SBRT.
4. Discussion

Lung cancer frequently metastasizes to the bone, brain, lung, and
liver, with a high risk of mortality.[24] Approximately 40% to
60% of patients with NSCLC present with distant metastases at
the time of diagnosis.[25,26] The metastatic status of NSCLC is
highly variable. The first theorization of the “oligometastatic”
disease state was described in 1995 by Hellman and Weichsel-
baum[27] as an intermediate state between localized and
polymetastatic disease characterized by a limited number of
metastases (usually 1–5) in a few organs (usually 1–3) and
indolent behavior.[28] Evidence from the literature indicates
that oligometastatic patients have a better clinical outcome
than nonoligometastatic patients.[17,29,30] Several previous
studies[9–11,31] of patients with oligometastatic NSCLC following
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Table 1

Baseline characteristics of the unmatched and matched groups.

Before propensity score matching After propensity score matching
Characteristic Control group Thoracic SBRT group P Control group Thoracic SBRT group P

Number of patients 120 16 64 16
Median age= years (range) 58.0 (22.0–87.0) 56.0 (45.0–85.0) .714 60.0 (33.0–87.0) 56.0 (45.0–85.0) .902
Sex .263 .140

Female 66 (55.0%) 12 (75.0%) 35 (54.7%) 12 (75.0%)
Male 54 (45.0%) 4 (25.0%) 29 (45.3%) 4 (25.0%)

Smoking status .263 .381
Never 81 (67.5%) 13 (81.2%) 45 (70.3%) 13 (81.2%)
Former or current 39 (32.5%) 3 (18.8%) 19 (29.7%) 3 (18.8%)

ECOG status .093 .101
0–1 90 (75.0%) 15 (93.8%) 48 (75.0%) 15 (93.8%)
2–3 30 (25.0%) 1 (6.2%) 16 (25.0%) 1 (6.2%)

Histological type .805 .591
Adenocarcinoma 113 (94.2%) 16 (100.0%) 60 (93.8%) 16 (100.0%)
Adenosquamous carcinoma 4 (3.3%) 0 (0.0%) 3 (4.7%) 0 (0.0%)
Not otherwise specified 1 (0.8%) 0 (0.0%) 1 (1.6%) 0 (0.0%)
Squamous carcinoma 2 (1.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

T .400 .620
1 18 (15.0%) 5 (31.2%) 11 (17.2%) 5 (31.2%)
2 66 (55.0%) 8 (50.0%) 35 (54.7%) 8 (50.0%)
3 15 (12.5%) 1 (6.2%) 5 (7.8%) 1 (6.2%)
4 21 (17.5%) 2 (12.5%) 13 (20.3%) 2 (12.5%)

N .574 .657
0 11 (9.2%) 3 (18.8%) 7 (10.9%) 3 (18.8%)
1 10 (8.3%) 2 (12.5%) 4 (6.2%) 2 (12.5%)
2 86 (71.7%) 10 (62.5%) 48 (75.0%) 10 (62.5%)
3 13 (10.8%) 1 (6.2%) 5 (7.8%) 1 (6.2%)

EGFR mutations .527 .573
Exon19 deletion 70 (58.3%) 8 (50.0%) 37 (57.8%) 8 (50.0%)
L858R mutation 50 (41.7%) 8 (50.0%) 27 (42.2%) 8 (50.0%)

Type of EGFR TKIs .706 .445
Gefitnib 85 (70.8%) 10 (62.5%) 45 (70.3%) 10 (62.5%)
Erlotinib 15 (12.5%) 2 (12.5%) 11 (17.2%) 2 (12.5%)
Icotinib 20 (16.7%) 4 (25.0%) 8 (12.5%) 4 (25.0%)

Pleural metastasis .049
∗

.059
No 96 (80.0%) 16 (100.0%) 48 (75.0%) 16 (100.0%)
Yes 24 (20.0%) 0 (0.0%) 16 (25.0%) 0 (0.0%)

Lung metastasis .234 .145
No 56 (46.7%) 10 (62.5%) 27 (42.2%) 10 (62.5%)
Yes 64 (53.3%) 6 (37.5%) 37 (57.8%) 6 (37.5%)

Kidney metastasis 1.000 1.000
No 116 (96.7%) 16 (100.0%) 63 (98.4%) 16 (100.0%)
Yes 4 (3.3%) 0 (0.0%) 1 (1.6%) 0 (0.0%)

Pancreas metastasis 1.000 1.000
No 118 (98.3%) 16 (100.0%) 63 (98.4%) 16 (100.0%)
Yes 2 (1.7%) 0 (0.0%) 1 (1.6%) 0 (0.0%)

Spleen metastasis 1.000 1.000
No 115 (95.8%) 16 (100.0%) 62 (96.9%) 16 (100.0%)
Yes 5 (4.2%) 0 (0.0%) 2 (3.1%) 0 (0.0%)

Leptomeningeal metastasis .699 .679
No 109 (90.8%) 15 (93.8%) 56 (87.5%) 15 (93.8%)
Yes 11 (9.2%) 1 (6.2%) 8 (12.5%) 1 (6.2%)

Brain metastasis .048
∗

1.000
No 51 (42.5%) 11 (68.8%) 44 (68.8%) 11 (68.8%)
Yes 69 (57.5%) 5 (31.2%) 20 (31.2%) 5 (31.2%)

Bone metastasis .035
∗

.101
No 38 (31.7%) 1 (6.2%) 16 (25.0%) 1 (6.2%)
Yes 82 (68.3%) 15 (93.8%) 48 (75.0%) 15 (93.8%)

Liver metastasis .383 .688
No 85 (70.8%) 13 (81.2%) 49 (76.6%) 13 (81.2%)
Yes 35 (29.2%) 3 (18.8%) 15 (23.4%) 3 (18.8%)

Adrenal metastasis .571 1.000
No 107 (89.2%) 15 (93.8%) 59 (92.2%) 15 (93.8%)
Yes 13 (10.8%) 1 (6.2%) 5 (7.8%) 1 (6.2%)

Data are represented as the median (range) and n (%).
TKIs= tyrosine kinase inhibitors, SBRT= stereotactic body radiation therapy, ECOG= eastern cooperative oncology group, EGFR= epidermal growth factor receptor.
∗
P<0.05 was considered significant.

Wang et al. Medicine (2021) 100:37 Medicine

4



Figure 2. Kaplan–Meier curves of the median PFS (A) and OS (B). PFS=progression-free survival, OS=overall survival, TKIs= tyrosine kinase inhibitors, SBRT=
stereotactic body radiation therapy, HR=hazard ratio, CI=confidence interval.
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EGFR-TKI therapy demonstrated that local therapy with surgery
or radiation may lead to improved outcomes compared to
standard therapies, raising the important question of whether this
type of “polymetastasis” warrants consideration of LCT.
Table 2

Univariate and multivariate analyses of the predictors affecting prog

Univariate analysis (N=80)

Variable name HR

Age (≥65 vs <65) 0.85
Sex 0.85
Smoking status 0.89
ECOG status 1.93
T 1 1
2 1.01
3 1.70
4 0.92

N 0 1
1 1.61
2 1.60
3 1.33

Histology (Adenocarcinoma vs others) 1.86
EGFR mutation (L858R vs 19del) 1.13
EGFR treatment (Gefitinib vs others) 1.01
Leptomeningeal metastasis 1.49
Pleural metastasis 0.98
Lung metastasis 0.70
Bone metastasis 0.98
Liver metastasis 1.31
Adrenal metastasis 1.15
Brain metastasis 1.67
Use of thoracic SBRT 0.53

Multivariate analysis (N=80)

Variable name HR

Use of thoracic SBRT 0.54 0
∗
P< .05 was considered significant.

HR=hazard ratio, CI= confidence interval, ECOG= eastern cooperative oncology group, EGFR=epiderma

5

Studies on the role of thoracic radiotherapy in polymetastatic
patients are limited. Presently, pharmacotherapy remains the
standard treatment modality for polymetastatic disease, and
thoracic radiotherapy is reserved only for the palliation of
ression-free survival.

95% CI for HR P

0.52 1.37 .501
0.54 1.35 .487
0.53 1.47 .644
1.11 3.36 .019

∗

0.57 1.81 .971
0.66 4.41 .273
0.45 1.90 .829

0.56 4.62 .375
0.79 3.25 .196
0.47 3.78 .587
0.67 5.14 .231
0.72 1.78 .585
0.62 1.63 .97
0.74 3.02 .267
0.57 1.71 .957
0.45 1.11 .129
0.55 1.73 .932
0.77 2.25 .319
0.50 2.65 .751
1.01 2.73 .044

∗

0.30 0.95 .033
∗

95% CI for HR P value

.30 0.99 .046
∗

l growth factor receptor, TKIs= tyrosine kinase inhibitors, SBRT= stereotactic body radiation therapy.

http://www.md-journal.com


Table 3

Adverse events.

Grade I/II (%) Grade III/IV (%)

Adverse event Control group Thoracic SBRT group P Control group Thoracic SBRT group P
(n=64) (n=16) (n=64) (n=16)

Rash 37 (57.8%) 7 (43.8%) .312 6 (9.4%) 2 (12.5%) .657
Diarrhea 16 (25.0%) 5 (31.2%) .611 0 (0.0%) 0 (0.0%)
Dry skin 18 (28.1%) 4 (25.0%) .802 0 (0.0%) 0 (0.0%)
Paronychia 13 (20.3%) 3 (18.8%) .889 1 (1.6%) 0 (0.0%) 1.000
Mucositis 15 (23.4%) 4 (25.0%) .895 0 (0.0%) 0 (0.0%)
Anorexia 10 (15.6%) 3 (18.8%) .762 0 (0.0%) 0 (0.0%)
Elevated aminotransferase 18 (28.1%) 6 (37.5%) .464 6 (9.4%) 2 (12.5%) .657
Fatigue 6 (9.4%) 4 (25.0%) .091 0 (0.0%) 0 (0.0%)
Nausea or vomiting 6 (9.4%) 2 (12.5%) .657 0 (0.0%) 0 (0.0%)
Radiation pneumonitis 0 (0.0%) 3 (18.8%) .007

∗
0 (0.0%) 1 (6.2%) .200

Radiation esophagitis 0 (0.0%) 2 (12.5%) .038
∗

0 (0.0%) 0 (0.0%)
Radiation dermatitis 0 (0.0%) 3 (18.8%) .007

∗
0 (0.0%) 0 (0.0%)

Data are represented as n (%).SBRT= stereotactic body radiation therapy.
∗
P< .05 was considered significant.
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local symptoms (hemoptysis, cough, or pain) and is used to
improve quality of life.[32–34] To the best of our knowledge, no
previous study has examined the role of thoracic SBRT in
conjunction with TKIs in EGFR-mutant NSCLC with poly-
metastases.
In the present study, we retrospectively reviewed the clinical

database of our center and found that patients who were treated
with TKIs plus SBRT exhibited longer PFS than patients who
were treated with TKIs alone (17.8 vs 10.8months, respectively,
HR 0.53 [95% confidence interval {CI} 0.30–0.95], log-rank
P= .033). Thoracic SBRT plus TKIs was well tolerated, without
severe toxicities or grade 4 to 5 toxicities in either group. This
positive result is consistent with findings from studies of patients
with oligometastatic NSCLC, suggesting that combining LCT
with TKI leads to a significant improvement in PFS.[9,10,31] In a
retrospective review of patients with EGFR-mutant stage IV
NSCLC, 129 patients were treated with first-line TKIs, and 12
patients were treated with TKIs followed by LCT (primarily
radiotherapy or SBRT to the primary tumor).[10] The patients
who received a TKI plus LCT had longer PFS than those who
received a TKI alone (36 vs 14months, P= .0024).[10] A single-
arm phase II prospective study enrolled 16 patients with EGFR-
mutant NSCLC, treated with stereotactic ablative radiotherapy.
The screen failure cohort (n=48) treated with EGFR-TKI alone.
Again, PFS favored patients treated with radiotherapy (15.2 vs
11.1months, P= .043).[9]

Additionally, our results are broadly consistent with retro-
spective[20] and randomized[18] studies of thoracic radiotherapy
in ES-SCLC. In a retrospective study of 270 ES-SCLC cases, 78
patients had oligometastases, and 192 patients had polymeta-
stases, among which 93 polymetastatic patients received thoracic
radiotherapy.[20] The 2-year OS rates in the polymetastatic
patients treated with chemotherapy plus thoracic radiotherapy
and chemotherapy alone were 10.0% and 6.8% (P=.030).
Thoracic radiotherapy improved OS of patients with polymeta-
stases. [20] In a phase 3 randomized controlled trial of patients
with ES-SCLC who responded to chemotherapy, the 2-year OS
was significantly different between groups, as follows: 13%
(95%CI 9–19) in the thoracic radiotherapy group and 3% (95%
CI 2–8) in the control group (P= .004).[18] The 2 abovementioned
studies also demonstrated that aggressive thoracic radiotherapy
6

might be a suitable addition to systemic therapy when treating
patients with polymetastatic disease.
Intrathoracic tumor control remains a major difficulty in

NSCLC. The lung is the most common site of initial progression
in metastatic EGFR-mutant lung cancer treated with TKIs, and
40% to 45% of patients progressed in the primary site.[16,35] A
retrospective study and a phase II study reported a significant
improvement in local control following thoracic radiothera-
py.[36,37] Wang et al treated 14 NSCLC patients with disease
progression after platinum-based chemotherapy with gefitinib
plus SBRT, and the 1-year local control rate was 83.9%.[36]

Investigators of a phase II study including 10 patients who
received EGFR-TKIs plus thoracic radiotherapy reported that the
1-year objective response rate was 50% and that the disease
control rate was 100%.[37] Because 42% of patients exhibited
progression in new sites,[35] the addition of radiotherapy to
extrathoracic sites is also an important consideration. In a
hypothesis-generating article, a new treatment approach was
proposed for the use of multisite radiation therapy as systemic
therapy for polymetastatic disease.[38]

Although these results are encouraging, we acknowledge
several limitations to our study. First, this study was based on a
relatively small sample size and a retrospective analysis
performed at a single center, with potential hidden biases. The
adoption of PSM balanced baseline patient characteristics
between groups, and multivariate regression was used to
minimize some weaknesses associated with a retrospective study.
Second, patients treated with the third-generation EGFR-TKI
osimertinib were not included in the analysis. Therefore, large
prospective studies are needed to confirm the findings.
5. Conclusions

In this retrospective study, TKIs plus thoracic SBRT conveyed
superior PFS over TKIs alone in patients with EGFR-mutant
polymetastatic NSCLC, with acceptable toxicity in clinical
practice. Therefore, thoracic SBRT might be a suitable addition
to TKIs in patients with EGFR-mutant polymetastatic NSCLC.
The optimal options for thoracic SBRT in polymetastatic NSCLC
need to be prospectively investigated to obtain more convincing
evidence.
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