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Background: International guidelines recommend the use of local therapy (LT) to limited progression
in patients with epidermal growth factor receptor (EGFR)-mutated advanced non-small cell lung cancer
(NSCLC). However, the use of LT before disease progression has not been extensively analyzed. This meta-
analysis evaluates the efficacy and safety of administering additional LT in conjunction with first-line EGFR-
tyrosine kinase inhibitors (TKIs) before disease progression in patients with EGFR-mutated advanced
NSCLC.

Methods: We systematically searched PubMed, Embase, and the Cochrane Library for studies published up
until May 31, 2023. The LT group consisted of patients who received first-line EGFR-TKIs in conjunction
with additional LT, while the TKI group comprised participants treated with first-line EGFR-TKIs alone.
Studies comparing the survival outcomes of the LT and TKI groups were included in this analysis. The
primary outcomes were progression-free survival (PFS) and overall survival (OS). This review was registered
on PROSPERO (registration number CRD42023439913).

Results: Among the 11 investigated studies covering 1,313 patients, the LT modalities included
radiotherapy, surgery, and ablation therapy, which accounted for 91%, 27%, and 27% of the studies,
respectively. The pooled hazard ratios of median PFS and OS were 0.34 [95% confidence interval (CI):
0.22-0.53; P<0.001] and 0.42 (95% CI: 0.36-0.48; P<0.001), respectively, which indicated significant benefits
for the LT group compared to the TKI group. There was no significant difference between the I'T" and TKI
groups (P=0.473) regarding the incidence of grade 3 or higher adverse events.

Conclusions: This study suggests that the strategic use of additional LT before disease progression is a
promising approach for the treatment of EGFR-mutated advanced NSCLC.
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kinase); radiotherapy; salvage therapy; ablation techniques

Submitted Dec 18, 2023. Accepted for publication Feb 29, 2024. Published online Mar 20, 2024.
doi: 10.21037/tler-23-830
View this article at: https://dx.doi.org/10.21037/tlcr-23-830

© Translational Lung Cancer Research. All rights reserved. Transl Lung Cancer Res 2024;13(3):491-502 | https://dx.doi.org/10.21037/tler-23-830


mailto:ejspulm@gmail.com
https://crossmark.crossref.org/dialog/?doi=10.21037/tlcr-23-830

492

Introduction

Recent advances in targeted therapy and immunotherapy
have led to personalized treatment approaches, which
improve the outcome for patients with specific genetic
mutations or biomarkers (1-3). Particularly, the introduction
of epidermal growth factor receptor-tyrosine kinase
inhibitors (EGFR-TKIs) has transformed the treatment
possibilities for advanced non-small cell lung cancer
(NSCLC) harboring EGFR mutation. This has remarkably
increased the survival period of patients to 18-38.6 months
(4-6). However, the emergence of acquired resistance,
which leads to disease progression after treatment with
first-line EGFR-TXKIs, has limited the potential benefits to
survival (7-9).

"To overcome the acquired resistance to EGFR-TKIs,
various treatment strategies have been investigated,
including the detection of EGFR T790M mutation, use
of first-line osimertinib, and combination of EGFR-TKIs
with cytotoxic chemotherapy or vascular endothelial growth
factor receptor inhibitors (10-12). After disease progression,
a combination of EGFR-TKIs and additional local
therapies (LIs) has also been applied. This combination
can significantly extend progression-free survival (PFS)
and overall survival (OS) compared to EGFR-TKIs alone,
without significant differences in adverse events (13-19).
Based on these findings, the National Comprehensive
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Cancer Network guidelines recommend that doctors
consider the adoption of LT in advanced NSCLC patients
who experience limited progression during the EGFR-TKIs
treatment (1).

Recently, additional LT to primary tumor and/
or metastatic sites before disease progression has been
introduced as a promising strategy to overcome acquired
resistance to EGFR-TKIs (20,21). However, the clinical
outcomes of the administration of additional LT in
conjunction with first-line EGFR-TKIs before disease
progression have not been extensively analyzed. This meta-
analysis aims to identify the efficacy and safety of additional
LT in conjunction with first-line EGFR-TKIs before
disease progression in patients with advanced NSCLC
harboring EGFR mutations. We present this article in
accordance with the PRISMA reporting checklist (available
at https://tler.amegroups.com/article/view/10.21037/tlcr-
23-830/r¢) (22).

Methods

The proposed population, intervention, comparison,
and outcome for our study were as follows: “In advanced
NSCLC patients with EGFR mutations, does the
administration of additional LT to primary tumor and/or
metastatic sites before disease progression during EGFR-
TKI treatment improve PFS and OS outcomes compared
to EGFR-TKI monotherapy?” This review was registered
on PROSPERO (registration number: CRD42023439913).

Eligible criteria

The following criteria were used to select eligible studies
for the analysis: (I) studies that compare patients who
received first-line EGFR-TKIs alone with patients who
received additional L'T in conjunction with first-line EGFR-
TKIs treatment before disease progression; (II) studies that
include more than ten patients with advanced NSCLC
harboring EGFR mutations at the time of diagnosis in each
treatment arm; and (III) studies that report either PFS or
OS as a primary endpoint.

In this study, L'T" was defined as the removal or reduction
of a tumor burden in primary lung cancer and/or metastatic
lesions. The L'T" group consisted of patients who received
first-line EGFR-TKIs in conjunction with various LT
modalities, including surgery, radiotherapy, or ablation
therapy. Ablation therapy includes radiofrequency ablation
and microwave ablation. Studies exclusively reporting
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LT for metastatic lesions were excluded. The TKI group
comprised participants treated with first-line EGFR-TKIs
alone.

Search strategy and data collection

We conducted a systematic literature search in PubMed,
Embase, and the Cochrane Library for manuscripts
published until May 31, 2023. The search strategy and
specific terms used are listed in Table S1. Three review
authors (H.S., S.H.K,, and ]J.S.E.) independently screened
titles and abstracts. Subsequently, two review authors (H.S.
and S.H.K.) reviewed the full text of all potentially relevant
articles. Discrepancies were resolved through consensus
and consultation with a third review author (J.S.E.). Data
collection was performed using pre-standardized sheets,
which included general information such as author names,
affiliations, publication year, study design, number of
patients, 'T' modalities, L'T" sites, and number of metastatic
foci. The clinical outcome data collected included the time
to LT administration after EGFR-TKI treatment, median
PFS, median OS, hazard ratios (HRs) of median PFS and
OS, and adverse events. PFS was defined as the time from
the initiation of the first-line EGFR-TKI treatment to
the confirmation of disease progression or death from any
cause. OS was defined as the duration from the initiation
of the first-line EGFR-TKI treatment to death from
any cause. Adverse events, which refer to unfavorable or
harmful events experienced by the participants during
EGFR-TKI treatment or LT, were assessed according to
the Common Terminology Criteria for Adverse Events
(CTCAE) criteria (23).

Assessment of risk of bias in investigated studies

To assess the selection bias in randomized controlled trials
(RCTs), we used the Cochrane Risk of Bias 2 tool. This tool
examines domains such as random sequence generation,
allocation concealment, blinding, incomplete outcome
data, selective outcome reporting, and other sources of
bias (24,25). For non-randomized studies, we utilized the
Risk of Bias in Non-randomized Studies of Interventions
tool to assess the risk of selection bias. This tool evaluates
domains such as bias in confounding, selection of
participants, classification of intervention, deviation from
intended intervention, missing data, measurement of
outcomes, and selection of reported results (26). The risk
of bias was categorized as low, moderate, high, or unclear,
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and individual bias items were evaluated according to
the methods in the Cochrane Handbook for Systematic
Reviews of Interventions. Two authors (H.S. and S.H.K.)
independently evaluated the risk of bias in each study.
Any discrepancies were resolved through consensus or
consultation with a third review author (J.S.E.).

Statistical analysis

The primary outcomes of this study were the PFS and OS
values of the LT and TKI groups. Log HR and standard
error were calculated using the HR and their corresponding
95% confidence intervals (Cls) of each study (27,28).
To quantitatively aggregate the survival results, a meta-
analysis was conducted using a random-effects model
considering the confounding variables unavoidable in non-
randomized studies (29). Additionally, the pooled risk ratio
was estimated and used to represent the combined effect
of adverse events according to the CT'CAE criteria, which
were applied using different versions in each study (version
3.0-5.0).

Subgroup analyses were conducted based on the factors
‘time to I'T” and ‘number of metastatic foci’. “Time to LT’
refers to the duration between the beginning of EGFR-
TKI treatment and administration of LT. Based on previous
studies that reported the maximal response to EGFR-TKIs
occurring within 2-2.7 months, studies were classified into
early LT (‘time to LT’ <3 months) and late LT (‘time to
LT’ >3 months) (30-32). Each study classified patients into
oligometastases (OM) or polymetastases (PM) groups based
on the number of metastatic foci, but the criteria varied by
study. We maintained the criteria used in each study because
we were unable to obtain individual patient data.

Statistical heterogeneity was defined at P<0.01 in
Cochran’s Q test and Higgins’ I’ statistics >50% (33,34).
A reporting bias assessment was conducted using a visual
funnel plot together with Egger’s test for the pooled
analysis (35). Statistical analyses were conducted using the R
statistical language (version 4.3.1; R Core Team, 2023) and
additional packages (meta).

Results
Study selection and characteristics

A total of 7,506 studies were identified in the initial
search. Title filtering was used to exclude studies with
irrelevant topics and formats, as well as duplicate records.
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Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) flowchart of study selection. TKIs, tyrosine

kinase inhibitors.

Subsequently, 196 selected studies were reviewed by
abstract screening. Full-text screening was performed in
the remaining 36 studies. Finally, 11 studies that fulfilled
all eligibility criteria were included in the systematic review
(Figure 1) (36-46).

Among the 11 final studies, which covered 1,313
patients, two were RCTs (n=194) (45,46), one was a phase
IT single-arm prospective study (n=59) (38), and eight were
retrospective case-control studies (n=1,060) (36,37,39-
44). There were 425 and 888 patients in the I'T" and TKI
groups, respectively. Radiotherapy was reported as the LT’
modality in ten studies (36-38,40-46), whereas surgery
(36,37,44) and ablation therapy (36,39,44) were performed
in three studies each. All 11 studies included patients who
were treated with 1st or 2nd generation EGFR-TKIs as
the first-line treatment. 7able 1 summarizes the general
characteristics of the selected studies.

Bias assessment

We assessed the methodological quality and risk of selection
bias in the studies using the Risk of Bias 2 and Risk of
Bias in Non-randomized Studies of Interventions tools
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(Figure S1). None of the studies presented a high risk of
bias. Therefore, all 11 studies were included in the pooled
analysis.

Funnel plot analyses were conducted to evaluate the
potential reporting bias. The HRs of median PFS from all 11
studies were included, and HRs of median OS from the eight
studies were also included in the funnel plot analyses (Figure S2)
(36,37,39,40,43-46). The funnel plots were symmetric, and
Egger’s test values for them were 0.71 and 0.34, respectively,
which indicated no apparent reporting bias.

Clinical outcomes

In the 11 studies, the pooled HR of median PFS between
the LT and TKI groups was 0.34 (95% CI: 0.28-0.41;
P<0.001), which indicated a significant benefit in favor of
the LT group, with a low heterogeneity (P=0.15; ’=32%)
(Figure 2A). The median PFS ranged from 13.6 to 36.0 months
in the LT group, and from 9.0 to 14.0 months in the TKI
group.

Among the 11 studies, the HRs of median OS were
reported in eight studies (36,37,39,40,43-46). In the
remaining three studies, Wang et a/. reported median OS
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Table 1 General characteristics of the investigated studies
No. of Median PFS Median OS
Median ) edian edian
Study No. of Response ) LT modality patients
Author, year Stage LT site time to
des| metastases of TKI (%) (%) LT TKI HR LT TKI HR
LT(mo) |1 7K
(mo) (mo) (95% Cl) (mo)  (mo) (95% Cl)

Xu, 2018, R IV OM (<5foc) PRorSD' Lu+M Surgery(NA; E(1.5) 51 39 206 13.9 0.32 40.9 30.8 0.42
(36) RT (NA); (0.20-0.51) (0.42-0.62)

RFA (NA)
Elamin,2019, R \% Unlimited PRorSD' Lu+M Surgery (8.3); L(4.00 12 129 36.0 14.0 0.29 NR  35.0 0.29
37) RT (100.0) (0.23-0.70) (0.13-0.66)
Chan, 2020, P lllb-IV OM (<4 foci) PR(100.0) Lu+M RT(100.00 L(3.00 16 43 18.2 11.0 0.41 443 NA NA
38) (0.21-0.80)
Ni, 2020, R IV OM (<5foci) PR(67.6); Lu+M MWA(100.00 E(2.0) 34 52 16.7 129 0.46 34.8 227 0.57
39) SD (32.4) (0.37-0.82) (0.33-0.91)
Hsu, 2021, R lllb-IV  Unlimited PR (84.8); Lu RT (100.0) L(6.6) 46 92 275 109 0.27 NR  38.0 0.11
(40) SD (15.2) (0.17-0.44) (0.04-0.30)
Wang, 2021, R IV PM(5foc) PRorSD'  Lu RT(100.0) E(@0) 16 64 17.8 10.8 0.54 36.7 27.8 NR
@1) (0.30-0.99)
Deng, 2022, R IV PM(>3,<15 PR(786); Lu+M RT(100.0) L(33) 46 77 136 10.6 0.23 NA NA NA
42) foci) SD (21.4) (0.15-0.37)
Hu, 2022, R IV  OM (<5 foc) SD(100.0) Lu+M RT(100.0) E(1.5) 50 72 17.0 12.0 0.32 38.0 29.0 0.41
43) (0.20-0.51) (0.27-0.63)
Kuo, 2022, R [\ Unlimited PRorSD' Lu+M Surgery L(G.1) 56 224 29.6 13.0 0.37 NR  60.0 0.37
(@4 (100.0); (0.21-0.49) (0.21-0.49)

RT (23.2);

RFA (1.8)
Peng, 2023, RCT IV OM(<5foc) PRorSD'" Lu+M RT(100.0) L(3.0) 30 31 17.6 9.0 0.52 33.6 23.2 0.53
(45) (0.31-0.89) (0.30-0.95)
Wang, 2023, RCT IV OM (s5foci)  NA Lu+M RT(100.0) E@© 68 65 202 125 0.22 255 17.6 0.44
(46) (0.17-0.46) (0.28-0.68)

T, all patients achieved PR or SD, but this proportion was not available; ¥, LT group patients received LT and TKI, simultaneously. R, retrospective case-

control study; P, phase Il single-arm prospective study; RCT, randomized controlled trial; OM, oligometastases; PM, polymetastases; TKI, tyrosine kinase

inhibitor; PR, partial response; SD, stable disease; NA, not available; LT, local therapy; Lu, primary lung tumor; M, metastatic sites; RT, radiotherapy; RFA,

radiofrequency ablation; MWA, microwave ablation; E, early local therapy group; L, late local therapy group; PFS, progression-free survival; HR, hazard ratio;

Cl, confidence interval; OS, overall survival; NR, not reached.

but did not reach an HR (41), whereas the other two studies
did not report HR data of median OS (38,42). In the eight
studies that provided HRs, the pooled HR of median OS
between the LT and TKI groups was 0.42 (95% CI: 0.36-
0.48; P<0.001), which indicated a significant benefit in favor
of the L'T group, with a low heterogeneity (P=0.19; I’=30%)
(Figure 2B). The median OS range in the LT group was
25.5 months to not reached, whereas in the TKI group, it
was 17.6 to 60.0 months (36,37,39,40,43-46).

© Translational Lung Cancer Research. All rights reserved.

Subgroup analyses

The median ‘time to L'T” ranged from 0 to 6.6 months.
Five studies were classified into the early LT group
(36,39,41,43,46), and the other six were classified into the
late LT group (37,38,40,42,44,45). The pooled HRs of
median PFS in the early and late LT groups were 0.35 (95%
CI: 0.26-0.47) and 0.33 (95% CI: 0.26-0.42), respectively
(P=0.710) (Figure 3A). Although not statistically significant,
the pooled HR of median OS in the late LT group was
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Chan, 2020 -0.8916 0.3412 58% 0.41[0.21: 0.80] —-—
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Figure 2 Forest plots of pooled hazard ratio of progression-free survival (A) and overall survival (B). HR, hazard ratio; SE, standard error;

IV, interval variance; CI, confidence interval; LT, local therapy; TKI, tyrosine kinase inhibitor.

lower than that in the early I'T" group [early I'T: 0.43 (95%
CI: 0.37-0.51); late I'T: 0.32 (95% CI: 0.18-0.55); P=0.274]
(Figure 3B). This trend was also observed as a marginally
significant negative linear relationship between the log HR
of median OS and the ‘time to I'T”, which indicated that
a delay in LT decreased the HR of median OS (P=0.086)
(Figure 3C).

Based on the number of metastatic foci, six studies
included patients with OM (36,38,39,43,45,46), two studies
included patients with PM (41,42), and three studies
included patients without any restriction on the number
of metastatic foci (37,40,44). Among the OM group, five
studies defined OM as five or fewer metastatic lesions
(36,39,43,45,46), whereas Chan et 4/. defined OM as four
or fewer metastatic lesions (38). In the PM group, Deng
et al. defined PM as more than four metastatic lesions (42),

© Translational Lung Cancer Research. All rights reserved.

whereas Wang er a/. defined PM as more than five metastatic
lesions (41). The pooled HRs of median PFS and OS in
the OM group were 0.36 (95% CI: 0.28-0.46) and 0.44
(95% CI: 0.38-0.51), respectively (Figure S3). Deng et al.
and Wang et al. reported median PFS HRs of 0.23 (95%
CI: 0.15-0.37) and 0.54 (95% CI: 0.30-0.99) in the PM
group, respectively, whereas median OS HRs were not
reported (41,42).

Adverse events

"Ten studies reported grade 3 or higher serious adverse events
according to the CTCAE criteria (Table 2) (37-46). Among
them, five studies reported these events at rates of 1.8-40.0%
(40-42,44,46), whereas four studies reported none (37-
39,45). The pooled risk ratio for adverse events was 1.20
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Early local therapy group

Xu, 2018 -0.8675 0.0994
Ni, 2020 -0.5621 0.2588
Hu, 2022 -0.8916 0.2162
Wang, 2023 -0.8210 0.2264
Total (95% CI)

50.7%
7.5%
10.7%
9.8%
78.7%

0.42[0.42; 0.62)
0.57 (0.33; 0.91]
0.41[0.27; 0.63]
0.4 (0.28; 0.68)
0.43 [0.37; 0.51]

Heterogeneity: Tau® = 0; Chi’ = 1.29, df = 3 (P = 0.731), I = 0%

Late local therapy group
Elamin, 2019 -1.2379 0.4145
Hsu, 2021 -2.2073 0.5140
Kuo, 2022 -0.9943 0.2162
Peng, 2023 -0.6349 0.2941
Total (95% Cl)

Heterogeneity: Tau® = 0.1897; Chi® = 7.33, df = 3 (P = 0.062); I* = 59%

Total (95% Cl)
Prediction interval

2.9%
1.9%
10.7%
5.8%
21.3%

0.29[0.13; 0.66)
0.11 [0.04; 0.30)
0.37 (0.21; 0.49]
0.53 [0.30; 0.95)
0.32 [0.18; 0.55]

100.0% 0.42[0.36; 0.48]
[0.35; 0.49]
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Figure 3 Forest plots of subgroup analyses. Pooled hazard ratios of median progression-free survival (A) and median overall survival (B) in

the ‘time to local therapy’ subgroup. (C) Correlation between the log hazard ratio of median overall survival and ‘time to local therapy’. HR,

hazard ratio; SE, standard error; IV, interval variance; CI, confidence interval; L'T; local therapy; TKI, tyrosine kinase inhibitor.
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Table 2 Adverse events of grade 3 or higher by organ systems

Seong et al. LT for advanced lung cancer

Total Pulmonological GE Hepatological Cardiological Dermatological

Author, year

LT TKI LT TKI LT TKI LT TKI LT TKI LT TKI
Elamin, 2019, (37) 0 0 0 0 0 0 0 0 0 0 0 0
Chan, 2020, (38) 0 0 0 0 0 0 0 0 0 0 0 0
Ni, 2020, (39) 0 0 0 0 0 0 0 0 0 0 0 0
Hsu, 2021, (40) 24.3) 0 2(4.3) 0 0 0 0 0 0 0 0 0
Wang, 2021, (41) 5(31.3) 13(20.3) 1(6.2) 0 0 0 2(125) 6(94) 0 0 2(12.5) 7(10.9)
Deng, 2022, (42) 2.3 1(1.8) 122 1(1.8 0 0 0 0 0 0 122 0
Hu, 2022, (43) NA NA 3(6.0) 0 0 0 0 0 0 0 6 (4.9
Kuo, 2022, (44) 3(5.4) 9(4.0) 0 0 0 0 1(1.8) 4(1.9 0 0 2(36) 522
Peng, 2023, (45) 0 0 0 0 0 0 0 0 0 0 0 0
Wang, 2023, (46) 24 (35.3) 26(40.0) 5(74) 462 344 2@3B1 1015 1015 0 231  15(22.1) 17(26.2)

Data are presented as n (%). LT, local therapy; TKI, tyrosine kinase inhibitors; GE, gastroenterological; NA, not available.

Experimental Control

Risk Ratio Risk Ratio

Study Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Elamin, 2019 0 12 0 129 00%

Chan, 2020 0 16 0 43 00%

Ni, 2020 0 34 0 52 00%

Hsu, 2021 2 46 0 92 26% 9.95[0.49; 202.97) —

Wang, 2021 5 16 13 64 241% 1.54(0.64; 3.69]

Deng, 2022 2 46 177 41% 3.35[0.31; 35.90]

Kuo, 2022 3 56 9 224 130% 1.33[0.37; 4.76]

Peng, 2023 0 30 0 31 00%

Wang, 2023 24 68 26 65 562% 088[0.57; 1.37]

Total (95% Cl) 324 777 100.0% 1.20 [0.73; 1.96] -»
Prediction interval [0.39; 3.67] | = |

Heterogeneity: Tau® = 0.0614; Chi’ =4 51, df =4 (P = 0.34), I = 1%

Test for overall effect: Z=0.72 (P = 0.473)

001 01 1 10 100

Favors LT group ~ Favors TKI group

Figure 4 Forest plots of pooled risk ratio of adverse events. IV, interval variance; CI, confidence interval; 'T; local therapy; TKI, tyrosine

kinase inhibitor.

(95% CI: 0.73-1.96; P=0.473), which indicated no significant
differences between the I'T" and TKI groups (Figure 4).

Discussion

Our analyses demonstrated that the administration of
additional LT to a primary tumor and/or metastatic sites
before disease progression can be an effective and safe
strategy to prevent or delay the development of acquired
resistance to EGFR-TKIs. The median PFS and OS
were significantly better in the LT group than in the TKI
group. Moreover, there was no significant difference

between the LT and TKI groups regarding grade >3

© Translational Lung Cancer Research. All rights reserved.

adverse events.

Previous studies have compared EGFR-TKIs alone
with LT for oligoprogression sites during EGFR-TKIs
treatment. The reported HRs of median PFS and OS
were 0.54 and 0.48, respectively, with median PFS of
6.7-18.3 months, and median OS of 20.0-37.3 months
(47-51). In this meta-analysis, when LT was administered
to primary tumors and/or metastatic sites before disease
progression, the HRs of median PFS and OS were
numerically lower compared to historical comparators of
LT for oligoprogression sites (HR of median PFS: 0.34 and
0.54; HR of median OS: 0.42 to 0.48, respectively). The

administration of LT’ to primary tumors and/or metastatic
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sites before disease progression can reduce the burden of
treatment-resistant cells to EGFR-TKIs and potentiate the
effect of systemic therapy (51). Ultimately, this can lead to
prolonged survival compared to the results of LT performed
after disease progression.

According to the ‘time to L'I” analysis, the pooled HR
of median OS was numerically lower in the late LT group
(0.32) than in the early LT group (0.43). This trend was
further confirmed by the correlation between the log HR of
median OS and the ‘time to I'T”, which demonstrated that
HR decreased when LT was performed later. Although an
optimal I’T" timing has not been established, possible options
to obtain the greatest tumor shrinkage are: (I) at the time
of diagnosis, (II) at the initial response to EGFR-TKIs, and
(III) at the maximal response to EGFR-TKIs. The overall
response and disease control rates of EGFR-TKI treatment
are 59.1% and 81.8%, respectively, and they lead to the
shrinkage of both primary tumor and metastatic foci (52).
Therefore, the use of LT after the maximal response to
EGFR-TKI treatment can better reduce the required
radiation field or surgical extent compared to its application
at the initial diagnosis or response (53). This reduction is
potentially associated with a decrease in the incidence of
LT-related morbidities, such as radiation pneumonitis or
exacerbation of pre-existing lung disease (obstructive lung
disease or interstitial lung disease). Additionally, EGFR-
TKI treatment has the potential to transform PM into an
OM state, which can impact prognosis (54). Furthermore, LT
for residual resistance clones of high heterogeneity can induce
a fundamental change in biological behavior, potentially
delaying progression (55). Ultimately, these outcomes can
synergistically contribute to improving the overall treatment
performance and thereby extend the survival period.

LT showed a favorable efficacy not only in the OM
group but also in the PM group. Although LT is typically
recommended for cases of OM NSCLC (56), these results
suggest that LT can also be considered for cases of PM
NSCLC. However, the different definitions of OM and
PM used in each study hindered a comparison of the
effectiveness of LT between OM and PM groups. Further
research is needed to compare the difference between OM
and PM groups under additional L'T.

This study has some limitations. First, the number of
studies and patients included in the analysis was relatively
small. The limited number of trials and participants
restricted our ability to detect differences between
subgroups. Second, although RCTs are considered the gold

© Translational Lung Cancer Research. All rights reserved.

499

standard for evaluating intervention efficacy, this study had
access to only two RCTs. Between these, the study by Peng
et al. did not reach the planned number of patients (45).
Third, given that meta-analysis is based on the results of
published articles and entails integrating various clinical
details, such as I'T' modalities and types of EGFR-TKIs,
a certain degree of heterogeneity is inevitable. Fourth,
evaluating treatment outcomes in patients with advanced
NSCLC largely depends on factors such as the overall
response rate, the prevalence of T790M mutation, the
presence of unfavorable prognostic factors, and the type of
EGFR-TKI. However, this information was not available.
Finally, 3rd-generation EGFR-TKIs are preferentially used
as the initial treatment for advanced NSCLC with EGFR
mutation. However, previous studies have not specifically
investigated the combination of additional LT with 3rd-
generation TKIs. This lack of data may lead to a deviation
from the current treatment trends. Therefore, future trials
such as NCT03410043 and NCT05167851 will provide
valuable information on the efficacy and safety of 3rd-
generation EGFR-TKIs in combination with LT. Despite
these limitations, this meta-analysis provides valuable
insights into the potential benefits of combining LT and
EGFR-TKIs before disease progression in patients with
advanced NSCLC with EGFR mutations.

Conclusions

In conclusion, the use of additional LT to primary tumor
and/or metastatic sites before disease progression in
patients with advanced NSCLC during first-line EGFR-
TKI treatment leads to more favorable outcomes compared
to EGFR-TKI monotherapy. Moreover, the use of LT
3 months after EGFR-TKI treatment might be a more
effective approach.
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Table S1 Specific terms and search strategy for meta-analysis

Number

Search terms

1

o o~ O DN

10
11
12
13
14
15
16
17
18
19
20
21

Carcinoma, non-small-cell lung
NSCLC

Lung tumor

Lung neoplasm(s)

Lung carcinoma

Salvage therapy

Debulking surgery

Cytoreduction surgical procedure
Cytoreductive

Radiotherapy

Radiosurgery

Stereotactic body radiotherapy
Stereotactic radio surgery
Ablation techniques

Local ablation

Ablative therapy

Tyrosine protein kinase inhibitor(s)
Tyrosine kinase inhibitor(s)

ErbB receptors

Epidermal growth factor receptor

EGFR

NSCLC, non-small cell lung cancer; EGFR, epidermal growth factor receptor.

Study

Figure S1 Quality assessment using (A) Risk of Bias 2.0 tool and (B) Risk of Bias in Non-randomized Studies of Interventions tool.
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Figure S2 Funnel plot of progression-free survival (A) and overall survival (B).
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