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Abstract

Background: Current treatment strategies for advanced non-small cell lung cancer
(NSCLC) are highly individualized and subject to ongoing debates. In the era of
immunotherapy, surgery assumes a critical role. The aim of this study was to investi-
gate if subsequent surgical intervention, following a favorable response to immuno-
therapy and chemotherapy, could yield a more favorable prognosis for patients with
advanced stage III NSCLC compared to the continuation of immunotherapy and
chemotherapy.

Methods: We included patients whose tumors exhibited a favorable response (includ-
ing partial response [PR] and complete response [CR]) to immunotherapy and che-
motherapy. These patients were categorized into two groups based on their
subsequent treatment plans: surgical and nonsurgical (continuation of maintenance
immunotherapy and chemotherapy). The efficacy and long-term prognosis of these
groups were compared after matching them in a 1:1 ratio using propensity scores.
Results: In total, 186 patients (93 in each group) were included in this study after
matching via propensity scores. The 1- and 3-year overall survival (OS) and
progression-free survival (PES) rates were 96.0%, 88.5%, and 93.1%, 80.7% in the sur-
gical group, and 93.2%, 83.1%, and 57.7%, 50.4% in the nonsurgical group, respec-
tively. Patients in the surgical group exhibited significantly superior PFS and OS
compared to those in the nonsurgical group (p = 0.025 and p = 0.00086). Univariate
and multivariate analyses confirmed ABMI, Atumor size reduction, tumor response,
earlier clinical stage (IIIb vs. IIla), and surgery as independent protective factor for
patient prognosis. We further selected 101 patients with CR (39 in the surgical group
and 62 in the nonsurgical group) and found that patients in the surgical group were
significantly better in both PFS and OS. Our subgroup analysis in postoperative
patients demonstrated that different surgical strategies did not significantly affect the

Fugiang Dai and Cong Chen contributed equally to the manuscript and are cofirst authors.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the

original work is properly cited.

© 2024 The Authors. Thoracic Cancer published by John Wiley & Sons Australia, Ltd.

830 wileyonlinelibrary.com/journal/tca

Thorac Cancer. 2024;15:830-846.


https://orcid.org/0000-0002-4703-6292
https://orcid.org/0000-0002-5112-9221
https://orcid.org/0000-0003-3964-5378
https://orcid.org/0000-0002-9685-7337
mailto:yunwwang@yeah.net
mailto:lunxu_liu@aliyun.com
mailto:lunxu_liu@aliyun.com
mailto:dengbo@tmmu.edu.cn
http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/tca

DAI ET AL

WILEYL *

experience.

KEYWORDS

surgery intervention

INTRODUCTION

Lung cancer is a prevalent and fatal malignancy globally."
Advances in antitumor treatments have led to various thera-
peutic approaches based on lung cancer stages, significantly
enhancing patient survival. Surgical interventions offer a
favorable prognosis for early-stage lung cancer patients.’
Individuals diagnosed with advanced or metastatic lung can-
cer can benefit from radiotherapy, chemotherapy, targeted
therapy, and immunotherapy, all with well-defined indica-
tions.” Nevertheless, the treatment strategy for advanced
lung cancer remains contentious due to the complexity and
heterogeneity of tumors.*

Recent studies have suggested that neoadjuvant immu-
notherapy, either alone or in combination with chemother-
apy, significantly improves the prognosis of patients with
middle to advanced stage resectable lung cancer.”” In cases
of unresectable advanced lung cancer, the primary treatment
strategies involve concurrent or sequential radiotherapy and
immunochemotherapy.>® Despite the recognition of AJCC
guidelines in clinical practice, the determination of resect-
ability for advanced lung cancer, especially at stage III, often
relies on the surgeon’s expertise, surgical skills, and the
healthcare facility’s medical proficiency. Additionally, decid-
ing on surgical resection for patients initially diagnosed with
unresectable lung cancer after a positive response to immu-
notherapy and chemotherapy remains a subject of debate,
influenced by the surgeon’s experience.” Notably, patients
exhibiting tumor regression following treatment with
immune checkpoint inhibitors (ICIs) tend to experience
pronounced tissue adhesions and fibrosis due to tumor
necrosis and subsequent tissue repair. This phenomenon
complicates surgical interventions and significantly increases
postoperative complications. Bott et al. documented a nota-
ble 32% incidence of postoperative complications among a
cohort of 19 patients initially diagnosed with inoperable
lung cancer, who subsequently underwent lobectomy after
ICI treatment.'® In such circumstances, less experienced sur-
geons often opt a conservative approach, which includes
ongoing maintenance immunotherapy, among other treat-
ment modalities. Examining whether surgical intervention
provides a superior prognosis compared to maintenance
immunotherapy and chemotherapy for patients in this

long-term prognosis of patients (PFS and OS) but could impact their perioperative

Conclusion: Patients with advanced stage III NSCLC, whose tumors achieved PR and
CR after 2-4 cycles of immunotherapy combined with chemotherapy, experience a
more promising prognosis with subsequent surgical intervention compared with the
continued immunotherapy. Despite encountering formidable obstacles, such as pro-
tracted surgical procedures and associated trauma, we must rise to the challenge and
unleash the power of surgery after inmunotherapy in advanced NSCLC.

advanced stage III non-small cell lung cancer, immunotherapy and chemotherapy, promising prognosis,

subgroup, manifesting tumor response and potential surgical
eligibility post-immunotherapy, merits investigation.

To address this query, this study retrospectively gathered
clinical data from patients with non-small cell lung cancer
(NSCLC) at an advanced stage III, a cohort for which treat-
ment regimens are highly debated. All enrolled patients
exhibited a positive response of their tumors to immuno-
therapy and chemotherapy. We compared their prognoses
based on whether they underwent subsequent surgical inter-
ventions. By scrutinizing post-immunotherapy treatment
options for patients experiencing tumor response, the aim of
this study was to serve as a vital and credible reference in
formulating surgical intervention protocols during antitu-
mor therapy for individuals with advanced stage III NSCLC.

METHODS
Patient selection

The study received approval from the hospital’s ethics
review board (Ethics Committee of Army Medical Center of
PLA, approval no.: 2021-273) on December 10, 2021. Given
the retrospective nature of this analysis, individual consent
was not required. The study was performed in accordance
with the Declaration of Helsinki. This retrospective study
included patients diagnosed with stage III NSCLC, who
received neoadjuvant immunotherapy and chemotherapy
followed by either surgical intervention or continued main-
tenance immunotherapy and chemotherapy from January
1, 2018, to May 31, 2022, at Daping Hospital, Army Medical
University. Lung cancer samples for pathological diagnosis
were obtained through fiberoptic bronchoscopy or percuta-
neous pulmonary puncture. Staging of the tumor was deter-
mined using positron emission tomography-computed
tomography (PET-CT) and chest computed tomography
(CT) according to the eighth edition AJCC TNM Lung Can-
cer Stage Classification.

Inclusion criteria were as follows: (1) Age between
18 and 75 years. (2) Completion of 2-4 cycles of neoadju-
vant immunotherapy combined with chemotherapy in the
surgical group (selected from patients receiving neoadjuvant
immunotherapy and chemotherapy in the department of
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thoracic surgery) and completion of four cycles of immuno-
therapy combined with chemotherapy in the nonsurgical
group (selected from patients receiving immunotherapy and
chemotherapy in the department of oncology). (3) Tumors
in both groups exhibiting a favorable response (including
partial response [PR] and complete response [CR]). (4) Hav-
ing detailed postoperative pathological results, including pri-
mary tumor and lymph nodes. (5) Eastern Cooperative
Oncology Group (ECOG) performance status score of 0-2.
The exclusion criteria were as follows: (1) Poor cardiopul-
monary function leading to inability to tolerate surgery.
(2) Presence of other malignant tumors or distant metasta-
ses. (3) Positivity for EGFR or ALK rearrangement/fusion
mutations.

Study design and endpoints

In this study, eligible patients were categorized into two
groups: the surgical group comprised patients who under-
went surgical treatment after their tumors achieving a favor-
able response following neoadjuvant immunotherapy,
whereas the nonsurgical group consisted of patients who
continued immunotherapy.

As depicted in Figure 1, we initially identified patients
with tumor efficacy achieving a favorable response after
neoadjuvant immunotherapy in the thoracic surgery

department and gathered their baseline data, including age,
gender, and lung cancer type. Simultaneously, three experi-
enced thoracic surgeons with over 10 years of clinical expe-
rience evaluated whether patients were suitable for surgery
based on follow-up CT and fiberoptic bronchoscopy results.
Patients were included in the nonsurgical group only when
at least two or more surgeons concluded that surgery was
indicated. Subsequently, we used propensity score matching
based on the baseline data of patients in the two group in a
1:1 ratio and compared prognoses between the two groups.

The endpoints of the study were overall survival
(OS) and progression-free survival (PFS). OS was defined as
the duration from the commencement of treatment to the
patient’s date of death or last follow-up. For patients in
the surgical group, PFS was defined as the interval between
the surgical procedure and either tumor recurrence or mor-
tality, and for patients in the nonsurgical group, PFS was
specified as the period from the point a patient was evalu-
ated as achieving a favorable response to disease
progression.

Treatment protocols

Both groups received a combination of chemotherapy along
with immunotherapy. Chemotherapy regimens comprised
pemetrexed and nedaplatin for adenocarcinoma and

-

department of thoracic surgery

department of oncology

Neoadjuvant immunotherapy cases from ] [ Immunotherapy cases from ’

! !

The optimal strategy for advanced non-small
cell lung cancer from surgical perspective

/Inclusi()n criteria: \

1) Age from 18 to75;

2) Completed 2-4 cycles of immunotherapy regimen;

3) Patient‘s tumor achieved good response (PR and CR)after neoadjuvant immunotherapy or
immunotherapy according to the RECIST;

4) Detailed postoperative pathological findings after resection, including lung tumor and hilar
mediastinal lymph nodes;

5) ECOG score 0-2

Exclusion criteria:

1) Poor cardiopulmonary function, can not tolerate surgery;

2) Patients with other malignant tumors or distant metastases

QThe patient was diagnosed as positive for EGFR or ALK rearrangement/fusion mutations

[ Neoadjuvant immunotherapy group ]

[ Immunotherapy group ]

Analysis and comparison
1) OS and DFS
2) Operative related outcomes
\3) Pathological evaluation of surgical specimens

A

~
subgroup analysis of neoadjuvant immunotherapy group:
1)Surgical procedure (lobectomy vs. extended)

L 2)Numbers of lymph nodes removed (< 6 vs. > 6)

Propensity score
matching with 1:1 ratio

Was surgery necessary for patients with tumor
PR after immunotherapy?

Analysis and comparison: No
1) 0S; X

2) Univariate and multivariate analysis

FIGURE 1

Flow chart summarizing the process of enrollment and prognostic analysis of surgical and nonsurgical groups after immunotherapy in

patients with advanced stage III non-small cell lung cancer. PES, progression-free survival; OS, overall survival; PR, partial response; CR, complete response;
RECIST, response evaluation criteria in solid tumors; ECOG, Eastern Cooperative Oncology Group.
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paclitaxel liposome/docetaxel and nedaplatin for squamous
carcinoma. The immunotherapy protocols featured PD-1
inhibitors, including tislelizumab, nivolumab and pembroli-
zumab. Patients underwent 2-4 cycles of therapy, followed
by a chest-enhanced CT and PET-CT 3-6 weeks later to
assess tumor changes and therapeutic effects.

In case of patients with a potential indication for sur-
gery, surgical resection was performed in adherence to the
Guidelines for the Diagnosis and Treatment of Primary
Lung Cancer, which included pneumonectomy, lobectomy,
and bronchial or vascular sleeve resection. Post-surgery,
patients received 4-6 cycles of adjuvant therapy with the
same regimen as before. In case of tumor recurrence during
follow-up, the patient’s tolerance to current treatment and
tumor status were assessed through comprehensive exami-
nation. Pathological and genetic testing of the recurrent
lesion was conducted, and an individualized treatment plan
was developed and implemented following evaluation by a
multidisciplinary team (MDT) and obtaining informed con-
sent from the patient.

In the nonsurgical group, PD1 inhibitors and chemo-
therapy were used based on the condition of the patient, and
imaging tests were performed after four cycles of therapy to
evaluate tumor changes. Maintenance of the current immu-
notherapy regimen and regular follow-up were conducted
for patients. In case of tumor progression, recurrence, or
metastasis during the follow-up period, a comprehensive
multidisciplinary assessment by MDT is still required to for-
mulate a personalized adjuvant treatment strategy.

Evaluation of pathological samples

Pathological staging and the percentage of residual tumor
cells in surgically resected specimens after neoadjuvant
immunotherapy in lung cancer patients were independently
scored by two trained pathologists. Pathological complete
response (pCR) was determined when no tumor cells were
detected in all sections of the patient’s pathology samples
after neoadjuvant therapy. In cases of disagreement between
pathologists, a consensus was reached through joint re-
review and discussion using a multihead microscope.

Propensity score matching and statistical
analysis

A multivariate logistic regression model was used to estab-
lish propensity scores based on clinical baseline data of
patients, including age, gender, smoking status, forced expi-
ratory volume in the first second (FEV1%), body mass index
(BMI), prognostic nutritional index (PNI), tumor size,
tumor location, pathological tumor type, clinical stage, PD-
L1, CR/PR, and tumor type. Patients from the surgical group
were then matched with patients from the nonsurgical
group in a 1:1 ratio using the nearest neighbor matching
algorithm, with a common caliper value of 0.1.

Data analysis was performed using SPSS 26.0 software
(IBM SPSS Statistics, RRID:SCR_019096). Continuous vari-
able data conforming to a normal distribution are presented
as mean =* standard deviation (+s). The two-tailed t-test or
rank sum test was utilized for group comparisons. Non-
normally distributed data are described using the median
and upper and lower quartiles [M (P25, P75)], and the
Mann-Whitney U test was employed for intergroup com-
parisons. Categorical variables are reported in terms of fre-
quency and percentage (%), with comparisons between
groups carried out using y* or Fisher’s exact test. Survival
curves were generated using the Kaplan-Meier method, and
differences between survival curves were assessed using the
log-rank test. Univariate and multivariate analyses were per-
formed using the backward stepwise Cox proportional haz-
ards model to identify independent prognostic factors.
Variables with a p <0.10 in the univariate analysis were
included in the multivariate Cox proportional hazards
model. A significance level of p < 0.05 was applied in this
study.

RESULTS
Patient clinical characteristics

A total of 103 patients in the surgical group and 191 patients
in the nonsurgical group were initially included, all diag-
nosed with advanced stage III lung cancer (covering Illa,
IIIb, and IIIc). Parameters such as gender, BMI before
immunotherapy, smoking status, alcohol use, FEV1%,
tumor size before immunotherapy, tumor location, tumor
type, expression of PD-L1, CR/PR and clinical stage before
immunotherapy remained consistent between the two
groups. The majority of enrolled patients were male (90.6%
and 93.7%), smokers (86.5% and 84.3%), alcohol drinkers
(81.2% and 83.8%), and had squamous carcinoma (75.0%
and 76.4%). After propensity score matching, a total of
186 patients (93 patients in each group) were finally
included, and there were no significant differences in base-
line characteristics between the two groups (Table 1).

Univariate and multivariate survival analysis
between surgical and nonsurgical groups

In our study, we conducted a follow-up spanning 6 to
68 months and analyzed overall survival (OS) and
progression-free survival (PFS) (as shown in Figure 2).
There were nine deaths in the surgical group and 47 deaths
in the nonsurgical group. Regarding tumor progression,
18 patients in the surgical group experienced tumor recur-
rence after surgery, while 71 patients in the nonsurgical
group experienced tumor progression. In the surgical group,
the 1- and 3-year OS and PFS rates were 96.5%, 87.6%, and
87.5%, 76.2%, respectively. In the nonsurgical group, the
rates were 86.1%, 72.2%, and 55.1%, 44.3%, respectively.
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TABLE 1 Demographic, clinical, and pathological factors in surgical and nonsurgical groups.

Unmatched patients Matched patients
Characteristics Surgical Nonsurgical p-value Surgical Nonsurgical p-value
Patients (n) 103 191 93 93
Age (years) 59.53 £7.75 63.76 * 8.32 <0.001 59.83 £7.77 61.81 £ 8.61 0.102
Gender, n (%) 0.180 0.620
Male 92 (89.3%) 179 (93.7%) 83 (89.2%) 85 (91.4%)
Female 11 (10.7%) 12 (6.3%) 10 (10.8%) 8 (8.6%)
BMI (kg/m?)
Pre-nICT 23.19 £2.88 22.57 £2.92 0.082 23.14 £ 2.88 22.79 £ 3.04 0.421
Post-nICT 23.86 £2.82 22.84 +£2.97 0.005 23.78 £2.77 2325+291 0.212
ABMI® 0.70 (0.10, 1.60) 0.20 (—0.40, 0.90) 0.001 0.70 (0, 1.60) 0.40 (—0.40, 1.10) 0.156
PNI 46.99 + 5.35 44.13 + 6.06 <0.001 46.51 £ 5.32 45.28 + 6.69 0.115
CCI 2(1,3) 2(2,3) 0.033 2(1,3) 2(1,3) 0.459
Smoking status 0.969 0.840
Absent 16 (15.5%) 30 (15.7%) 14 (15.1%) 15 (16.1%)
Present 87 (84.5%) 161 (84.3%) 79 (84.9%) 78 (83.9%)
Alcohol use 0.373 0.704
No 21 (20.4%) 31 (16.2%) 18 (19.4%) 16 (17.2%)
Yes 82 (79.6%) 160 (83.8%) 75 (80.6%) 77 (82.8%)
FEV1% 87.00 (79.00, 99.60) 85.20 (77.80, 96.50) 0.269 87.00 (77.85, 98.50) 84.00 (75.30, 92.40) 0.225
Tumor size (cm)*
Pre-nICT 5.0 (3.7, 6.4) 5.3 (3.9, 6.7) 0.391 5.0 (3.8,6.3) 4.9 (3.9, 6.4) 0.983
Post-nICT 2.7 (1.7,2.8) 3.5(2.4,5.2) <0.001 2.7 (1.8,2.9) 2.8 (1.9, 3.7) 0.063
Atumor size 2.4 (1.5,3.9) 1.5 (0.5, 2.6) <0.001 2.3 (1.4,3.7) 2.2 (1.1, 2.8) 0.094
Tumor response 0.352 0.458
PR 64 (62.1%) 129 (67.5%) 56 (60.2%) 51 (54.8%)
CR 39 (37.9%) 62 (32.5%) 37 (39.8%) 42 (45.2%)
Tumor location 0.136 0.083
RUL 34 (33.0%) 67 (35.1%) 31 (33.3%) 36 (38.7%)
RML 8 (7.8%) 5 (2.6%) 6 (6.5%) 2 (2.2%)
RLL 17 (16.5%) 33 (17.3%) 16 (17.2%) 11 (11.8%)
LUL 23 (22.3%) 58 (30.4%) 23 (24.7%) 35 (37.6%)
LLL 21 (20.4%) 28 (14.7%) 17 (18.3%) 9 (9.7%)
Tumor type 0.510 0.363
Squamous cell 77 (74.8%) 146 (76.4%) 69 (74.2%) 70 (75.3%)
Adenocarcinoma 24 (23.3%) 44 (23.0%) 22 (23.7%) 23 (24.7%)
Others 2 (1.9%) 1(0.5%) 2 (2.1%) 0 (0%)
Clinical stage” 0.008 0.229
Illa 64 (62.1%) 83 (43.5%) 56 (60.2%) 45 (48.4%)
IIIb 31 (30.1%) 91 (47.6%) 29 (31.2%) 40 (43.0%)
Illc 8 (7.8%) 17 (8.9%) 8 (8.6%) 8 (8.6%)
PD-L1 0.755 0.304
Negative 44 (42.7%) 78 (40.8%) 45 (48.4%) 52 (55.9%)
Positive 59 (57.3%) 113 (59.2%) 48 (51.6%) 41 (44.1%)
Immunotherapy 0.514 0.141
Nivolumab 23 (22.3%) 32 (16.8%) 24 (25.8%) 14 (15.1%)
Pembrolizumab 30 (29.1%) 54 (28.3%) 27 (29.0%) 26 (28.0%)
Tislelizumab 46 (44.7%) 92 (48.2%) 42 (45.2%) 53 (57.0%)
Others 4 (3.9%) 13 (6.8%)

Note: In the surgical group before matching, there was one patient with R1 resection and six patients with R2 resection; Matching with a 1:1 propensity score was used with a caliper value

set = 0.1, and 93 pairs of samples were eventually matched.

Abbreviations: CCI, Charlson comorbidity index; CR, complete response; LLL, left lower lung; LUL, left upper lung; nICT, Neoadjuvant immunotherapy combined with chemotherapy; PNI,
prognostic nutritional index; PR, partial response; RLL, right lower lung; RML, right middle lung; RUL, right upper lung; Tumor response, tumor response to therapy; A, change in values before
and after neoadjuvant immunotherapy combined with chemotherapy.

“Since ABMI values were not normally distributed, we used the non-parametric rank sum test.

°Clinical stage prior to immunotherapy.
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Significant differences were observed in PFS and OS
between the two groups (p = 0.00064 and p = 0.00041,
Figure 2a, b).

Following 1:1 propensity score matching, patients in the
surgical group also exhibited significantly better PES and OS
than patients in the nonsurgical group (p = 0.025 and
p = 0.00086, Figure 2c,d). The 1- and 3-year OS and PES
rates were 96.0%, 88.5%, and 93.1%, 80.7% in the surgical
group and 93.2%, 83.1%, and 57.7%, 50.4%, respectively, in
the nonsurgical group.

Additionally, we conducted a univariate analysis of clini-
cal indicators such as age, gender, BMI, PNI, CCI, smoking
status, alcohol use, FEV1%, and whether to have surgery,
among all patients after matching (as shown in Table 2).
The results showed that ABMI (p = 0.039), Atumor size
reduction (p = 0.085), tumor response (p = 0.029) Clinical
stage (IIIb vs. IIa) (p = 0.006), and whether to have surgery
(p = 0.003) were potential factors affecting the prognosis of
patients. Furthermore, the multivariate COX regression
analysis showed that tumor size reduction (HR: 0.358, 95%
CI: 0.149-0.862, p = 0.022) and surgery (HR: 0.280, 95% CI:
0.093-0.844, p = 0.024) were protective factors for the prog-
nosis of patients with advanced lung cancer, and clinical
stage was a risk factor (HR: 2.959, 95% CI: 1.194-7.332,
p=0.019).

(@) PFS before PSM
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Survival analysis in patients with complete
response

To further investigate the role of surgical intervention in patients
with complete response, we selected patients with imaging com-
plete response after 2—4 cycles of chemotherapy combined with
immunotherapy for comparative analysis. After screening,
39 (surgical group) and 62 (nonsurgical group) patients were
finally selected. Compared with the nonsurgical group, patients
in the surgical group were younger (59.23 £ 8.07 vs. 63.37
+7.85, p=0.012), and had a greater increase in BMI after
neoadjuvant therapy (0.70 [0.20, 1.80] vs. 0.40 [—0.30, 1.00],
p = 0.019). On other clinical parameters, there were no signifi-
cant differences between the two groups (Table 3). Compared
with the nonsurgical group, the surgical group was significantly
better in both PFS and OS (Figure 3a,b).

After propensity score matching, a total of 70 patients
(35 patients in each group) were included, and there were
no significant differences in baseline characteristics between
the two groups (Table 3). Patients in the surgical group also
exhibited significantly better PFS and OS than patients in
the nonsurgical group (Figure 3c,d). This result suggests that
even in tumors that are complete response on imaging, a
surgical resection approach may kill the tumor more radi-
cally than drug therapy.
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FIGURE 2 Kaplan-Meier curves for survival before and after propensity score matching between surgical and nonsurgical groups. (a) PFS between
surgical and nonsurgical groups before PSM. (b) OS between surgical and nonsurgical groups before PSM. (c) PFS between surgical and nonsurgical groups
after PSM. (d) OS between surgical and nonsurgical groups after PSM. PFS, progression-free survival; OS, overall survival; PSM, propensity score matching.
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TABLE 2 Univariate and multivariate analysis of overall survival for advanced stage III non-small lung cancer in patients with tumor good response

after immunotherapy.

Univariate analysis*

Multivariate analysis

- p_
Variables B SE Wals  OR (95% CI) value* B SE Wals  OR (95% CI) value
Age (=60 vs. <60 years) 0.467 0.396 1.395 1.596 (0.735- 0.238
3.467)
Gender (female vs. male) —0.050 0.551 0.008 0.951 (0.323- 0.927
2.799)
BMI pre-nlICT (222 vs. <22 kg/mz) —0.325 0.387 0.707 0.722 (0.339- 0.400
1.541)
BMI post-nICT (222 vs. <22 kg/ —0.221 0.390 0.322 0.801 (0.373- 0.571
m?) 1.722)
ABMI (increase vs. decrease) —0.795 0.385 4.257 0.452 (0.212- 0.039 —0.556 0397 1962  0.573 (0.263- 0.161
0.961) 1.249)
PNI (>45 vs. <45) —0.295 0.388 0.577 0.744 (0.348- 0.447
1.594)
CCI (>2 vs. <2) 0.401 0.383 1.100 1.494 (0.706— 0.294
3.161)
Smoking status (present vs. absent) —0.026 0468 0.003 0.974 (0.389- 0.955
2.436)
Alcohol use (yes vs. no) 0.354 0.497  0.507  1.425(0.538- 0.477
3.776)
FEV1% (=80% vs. <80%) —0.216 0396 0.298  0.805 (0.370- 0.585
1.751)
Tumor size post-nICT (>3 vs. 0.535 0.389 1.891 1.708 (0.796- 0.169
<3 cm) 3.661)
A tumor size reduction (>2.5 vs. —0.710 0.412 2.967 0.492 (0.219- 0.085 —1.027 0.448 5.245 0.358 (0.149- 0.022
<2.5 cm) 1.103) 0.862)
Tumor response (CR vs. PR) —0916 0420 4.748  0.400 (0.176- 0.029
0.912)
Tumor location (right vs. left lobe) —0.128 0.123  1.082  0.880 (0.692- 0.298
1.119)
Tumor type (adenocarcinoma vs. 0.335 0.396  0.715  1.398 (0.643- 0.398
squamous) 3.041)
PD-L1 (positive vs. negative) —0.041 0.381 0.011 0.960 (0.455- 0.915
2.025)
Immunotherapy —0.030 0249 0.015  0.970 (0.595- 0.903
1.582)
Clinical stage (IIIb vs. IIIa) 1.250 0452  7.632  3.489 (1.438- 0.006 1.085 0463 5489  2.959 (1.194- 0.019
8.466) 7.332)
Clinical stage (IIIc vs. IIIa) 0.830 0.703 1.392  2.293 (0.578- 0.238 0.946 0.760 1.549  2.574 (0.581- 0.213
9.101) 11.414)
Whether to have surgery (yes vs. —1.618 0.541 8.943  0.198 (0.069- 0.003 —1.274 0564 5.111 0.280 (0.093- 0.024
1no) 0.573) 0.844)

Note: Bold values indicated less than 0.1 and may be significant values.
Abbreviations: BMI, body mass index; CCI, Charlson comorbidity index; CI, confidence interval; CR, complete response; nICT, neoadjuvant immunotherapy combined with

chemotherapy; OR, odds ratio; PNI, prognostic nutritional index; PR, partial response; tumor response, tumor response to therapy; A, change in values before and after

neoadjuvant immunotherapy combined with chemotherapy.

*Parameters with p < 0.1 were included in the multivariate analysis.

Subgroup analysis of postoperative results in

surgical group

Subsequently, we compared the impact of different surgical
strategy on intraoperative parameters, postoperative short-
term, and long-term prognosis in patients with advanced stage
III NSCLC, including minimally invasive surgery and open
thoracotomy groups, lobectomy and extended resection (larger

area than lobectomy) groups, and less lymph node dis-
section (<6) and more lymph node dissection (>6) groups.

Minimally invasive surgery or open thoracotomy

As shown in Figure 4, the results suggested that open thoracot-
omy required a longer operation time (190 [160, 225] min
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TABLE 3 Comparative analyses for patients with complete response on imaging performance.

WILEYL *

Unmatched patients Matched patients
Characteristics Surgical Nonsurgical p-value Surgical Nonsurgical p-value
Patients (1) 39 62 35 35
Age (years) 59.23 + 8.07 63.37 £ 7.85 0.012 59.71 £ 8.21 61.66 = 8.17 0.325
Gender, n (%) 0.639 1.000
Male 37 (94.9%) 60 (96.8%) 33 (94.3%) 33 (94.3%)
Female 2 (5.1%) 2(3.2%) 2 (5.7%) 2 (5.7%)
BMI (kg/m?)
Pre-nICT 22.76 £ 2.57 22.59 + 3.03 0.773 22.86 + 2.62 22.56 +2.93 0.653
Post-nICT 23.71 +2.59 2294 +293 0.183 23.73 £ 2.55 23.22 +2.70 0.426
ABMI 0.70 (0.20, 1.80) 0.40 (—0.30, 1.00) 0.019 0.70 (0.20, 1.70) 0.50 (—0.30, 1.00) 0.323
PNI 46.58 + 5.60 45.01 + 6.08 0.196 46.67 £ 5.72 44.96 + 6.38 0.242
CCI 2(L,3) 2(L,3) 0.093 2(1,3) 2(1,3) 0.648
Smoking status 0.946 1.000
Absent 3 (7.7%) 5(8.1%) 3 (8.6%) 3 (8.6%)
Present 36 (92.3%) 57 (91.9%) 32 (91.4%) 32 (91.4%)
Alcohol use 0.125 0.324
No 8 (20.5%) 6 (9.7%) 7 (20.0%) 4 (11.4%)
Yes 31 (79.5%) 56 (90.3%) 28 (80.0%) 31 (88.6%)
FEV1% 86.00 (71.60, 100.00) 85.00 (78.48, 96.13) 0.638 86.40 (72.00, 102.00) 84.00 (75.40, 89.20) 0.442
Tumor size (cm)
Pre-nICT 4.8 (3.5,6.2) 3.9(3.3,5.1) 0.053 4.8 (3.5,5.6) 4.3 (3.5,5.1) 0.350
Tumor location 0.294 0.348
RUL 11 (28.2%) 24 (38.7%) 11 (31.4%) 11 (31.4%)
RML 2 (5.1%) 2 (3.2%) 1(2.9%) 1(2.9%)
RLL 9 (23.1%) 9 (14.5%) 9 (25.7%) 4 (11.4%)
LUL 9 (23.1%) 21 (33.9%) 8 (22.9%) 15 (42.9%)
LLL 8 (20.5%) 6 (9.7%) 6 (17.1%) 4 (11.4%)
Tumor type 0.141 0.201
Squamous cell 34 (87.2%) 48 (77.4%) 30 (85.7%) 26 (74.3%)
Adenocarcinoma 4(10.3%) 14 (22.6%) 4 (11.4%) 9 (25.7%)
Others 1(2.5%) 0 1 (2.9%) 0
Clinical stage 0.258 0.580
IITa 26 (66.7%) 31 (50.0%) 24 (68.6%) 20 (57.1%)
1ITb 11 (28.2%) 26 (41.9%) 9 (25.7%) 13 (37.1%)
Illc 2 (5.1%) 5 (8.1%) 2 (5.7%) 2 (5.7%)

Abbreviations: BMI, body mass index; CCI, Charlson comorbidity index; LLL, left lower lung; LUL, left upper lung; nICT, neoadjuvant immunotherapy combined with
chemotherapy; PNI, prognostic nutritional index; RLL, right lower lung; RML, right middle lung; RUL, right upper lung; A, change in values before and after neoadjuvant

immunotherapy combined with chemotherapy.

vs. 145 [106, 189] min, p < 0.001, Figure 4a) and resulted in
more blood loss (200 [150, 300] mL vs. 100 [70, 150] mL,
p <0.001, Figure 4b) than minimally invasive surgery. Open
thoracotomy had a slightly advantageous number of lymph
nodes removed (12 [8.25, 16] vs. 9.5 [5.25, 14.75], p = 0.053,
Figure 4c), but patients also had a higher rate of postoperative
complications (31.25% vs. 10.42%, p = 0.012 Figure 4e). Addi-
tionally, the length of postoperative hospitalization was rela-
tively the same in both groups (5 [4, 7] days vs. 5 [4, 7] days,
p = 0.682, Figure 4d). There was also no significant difference
between the PFS and OS of patients in the open thoracotomy

group compared with those in the MIS group (p = 0.72 and
0.28, respectively, Figure 4f,g). Taken together, MIS was proved
to be a judicious decision for advanced stages III NSCLC to the
extent that technology allowed.

Lobectomy or extended lobectomy
Extended surgical resection took more operative time

(190 [155, 235] min vs. 160 [120, 200] min, p = 0.005,
Figure 5a), and more intraoperative bleeding (200 [150, 300]
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(c) PFS between surgical and nonsurgical groups after PSM in CR subset. (d) OS between surgical and nonsurgical groups after PSM in CR subset. PFS,
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mL vs. 120 [75, 200] mL, p < 0.001, Figure 5b) than lobec-
tomy. Although extended resection achieved more lymph
node removal (16 [12, 19] vs. 10 [5, 13.5], p <0.001,
Figure 5¢), it may also mean more postoperative complica-
tions (33.3% vs 11.6%, p = 0.012 Figure 5e) and a longer
hospital stay (6 [5, 9] days vs. 5 [4, 6] days, p = 0.01,
Figure 5d). In addition, patients may not benefit more from
the surgical strategy of extended resection according to the
result of PFS and OS (p =0.52 and 0.85, respectively,
Figure 5f,g).

Number of lymph nodes removed

Regarding the strategy of lymph nodes dissected, we found that
the more lymph-node dissection group had a longer operation
time (177.5 [145, 211] min vs. 170 [128, 190] min, p = 0.149,
Figure 6a) and more intraoperative blood loss (150 [100, 300]
mL vs. 115 [74, 200] mL, p = 0.148, Figure 6b) than the less
lymph-node dissection group. A high rate of positive lymph
nodes was detected intraoperatively (28.6% vs. 7.7%,
p = 0.031, Figure 6e), and fewer postoperative complications
occurred (22.9% vs. 57.7%, p < 0.001, Figure 6d) in the more
lymph node dissection groups. Interestingly, the rate of pCR

was not affected by the number of lymph nodes dissected, and
there was no difference in the length of postoperative hospital
stay (5 [4, 7] days vs. 5 [4, 8] days, p = 0.672, Figure 6¢)
between the two groups. Furthermore, there was no significant
difference in PFS and OS between the less lymph node dis-
section group and the more lymph node dissection group
(p=0.6 and 0.83, respectively, Figure 6gh). This finding
showed that the choice of a relatively aggressive lymph node
dissection strategy did not affect the survival and prognosis of
patients, and surgeons may consider the appropriate lymph
node dissection strategy carefully according to their own expe-
rience and our results showed that the choice of a relatively
aggressive lymph node dissection strategy did not affect the
survival and prognosis of patients, and surgeons may consider
the appropriate lymph node dissection strategy -carefully
according to their own experience and surgical circumstances.

Survival analysis in the subgroup

In the subgroup analyses, we found no significant differences
between the survival curves of different genders (male
vs. female), different tumor histological types (squamous cell
carcinoma vs. adenocarcinoma), different PD-L1 expression
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(positive vs. negative), and different immunotherapy regimens
(tislelizumab vs. nivolumab vs. pembrolizumab) (Figure 7).

We further performed univariate and multivariate sur-
vival analysis on postoperative patients. We found that RO
resection was a protective factor for PFS of patients with
surgery (HR: 0.183, 95% CI: 0.062-0.538, p = 0.002)
(Table 4).

DISCUSSION

The treatment strategies for advanced stage III NSCLC have
been a subject of considerable controversy in the field of
lung cancer treatment due to the inherent tumor heteroge-
neity. The decision-making process concerning surgical or
nonsurgical intervention for these patients often depends on
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Comparison of postoperative results between lobectomy and extended lobectomy. (a) Operative duration (min). (b) Intraoperative blood loss

(mL). (c) Lymph nodes removed (n). (d) Postoperative hospital stay (days). (e) Rate of postoperative complications (%). (f) Kaplan-Meier curves for PFS.
(g) Kaplan—Meier curves for OS. PFS, progression-free survival; OS, overall survival.

the clinicians’ experience and subjective judgment in various
clinical practice scenarios.'' Experienced physicians can
make informed decisions about the potential benefits of sur-
gical interventions for advanced stage III lung cancer based
on their previous diagnostic and treatment experiences.
Conversely, less experienced doctors may opt for more con-
servative nonsurgical treatment approaches to mitigate the
risks associated with the treatment. In light of these

considerations, we formulated a hypothesis: Given the chal-
lenge in establishing a uniform criterion to determine resect-
ability in advanced stage III NSCLC due to factors such as
doctors’ subjective experience, medical skill levels, or medi-
cal institution /conditions, could we optimize the lung can-
cer treatment strategy by assessing whether patients can
undergo surgery when tumors demonstrate a favorable
response after a certain cycle of immunotherapy and
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FIGURE 6 Comparison of postoperative results stratified by lymph node removals. (a) Operative duration (min). (b) Intraoperative blood loss (mL).
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Meier curves for PFS among two groups. (h) Kaplan-Meier curves for OS among two groups. PES, progression-free survival; OS, overall survival.

chemotherapy, thereby further improving patient prognosis?
To address this question, we retrospectively analyzed the
survival and prognosis of advanced stage NSCLC who
underwent either surgery or nonsurgery after 2-4 cycles of
neoadjuvant therapy. We meticulously compared survival
outcomes before and after propensity score matching. The

cumulative findings from survival analysis, univariate and
multivariate analysis strongly indicated that patients with
subsequent surgical intervention exhibited a significantly
improved prognosis.

The advent of immune checkpoint inhibitors (ICIs) as
an essential neoadjuvant option has greatly enhanced the
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FIGURE 7 Kaplan-Meier survival curves for each subgroup after propensity score matching. (a) PFS between male and female. (b) OS between male
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PD-L1 positive and negative. (f) OS between PD-L1 positive and negative. (g) PFS stratified by immunotherapy. (h) OS stratified by immunotherapy. PFS,
progression-free survival; OS, overall survival; PSM, propensity score matching; PD-L1, programmed death-ligand 1.
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TABLE 4 Analysis of progression-free survival in surgical group.

Univariate analysis™* Multivariate analysis
p- p-
Variables B SE Wals OR (95% CI) value* B SE Wals  OR (95% CI) value
Age (260 vs. <60 years) 0.664 0.484 1.883 1.942 (0.753- 0.170
5.011)
Gender (female vs. male) 0.875 0.571  2.353 2.400 (0.784- 0.125
7.345)
BMI pre-nICT (222 vs. <22 kg/ —0.571 0475 1.448 0.565 (0.223- 0.229
m?) 1.432)
BMI post-nICT (222 vs. <22 kg/ —0.065 0.501 0.017 0.937 (0.351- 0.897
m?) 2.502)
ABMI (increase vs. decrease) 0.323 0.568 0.324 1.381 (0.454- 0.569
4.205)
PNI (>45 vs. <45) —0.683 0.484 1.991 0.505 (0.196- 0.158
1.304)
CCI (>2 vs. £2) —0.198 0.528 0.141 0.820 (0.292- 0.707
2.307)
Smoking status (present vs. —1.035 0.504 4.224 0.355 (0.132- 0.040 —-0.678 0543 1.562  0.507 (0.175- 0.211
absent) 0.953) 1.470)
Alcohol use (yes vs. no) —0.574 0.506 1.286 0.563 (0.209- 0.257
1.519)
FEV1% (>80% vs. <80%) 0.907 0.752 1.454 2.476 (0.0.567~ 0.228
10.806)
Tumor size post-nICT (>3 vs. —0.646 0.751  0.740 0.524 (0.120- 0.390
<3 cm) 2.284)
A tumor size reduction (>2.5 vs. 0.940 0.526  3.192 2.561 (0.913— 0.074 0.988 0.548 3.255  2.687 (0.918- 0.071
<2.5 cm) 7.186) 7.862)
Tumor location (right vs. left lobe) ~ 0.091 0.152  0.354 1.095 (0.812— 0.552
1.476)
Complete resection (RO vs. R1 and —2.304 0.474 23.634  0.100 (0.039- <0.001 —1.700  0.551 9.525  0.183 (0.062- 0.002
R2) 0.253) 0.538)
Minimally invasive surgery (yes vs. ~ —0.536 ~ 0.500  1.150 0.585 (0.219- 0.284
no) 1.559)
Tumor type (adenocarcinoma vs. —0.115 0526  0.048 0.891 (0.318- 0.826
squamous) 2.497)
Lymph node (+) 0.436 0.682 0.408 1.546 (0.406- 0.523
5.885)
Lymph node dissection (>6 vs. <6) —0.329 0.628 0.276 0.719 (0.210- 0.600
2.461)
Vascular or bronchial —0.391  0.628 0.389 0.676 (0.198- 0.533
reconstruction 2.313)
pCR —1.820 0.753 5.837 0.162 (0.037- 0.016 —1.391 0.788 3.113 0.249 (0.053- 0.078
0.709) 1.167)
Adjuvant therapy cycle
3-4 versus 0-2 1.439 0.690 4.344 4.216 (1.090- 0.037 0.480 0.770 0.390 1.617 (0.358- 0.533
16.311) 7.306)
>5 versus 0-2 1.231 0.677 3.300 3.424 (0.908- 0.069 0.845 0.732 1.322 2.329 (0.554— 0.248
12.916) 9.784)

Note: Bold values indicated less than 0.1 and may be significant values.

Abbreviations: BMI, body mass index; CCI, Charlson comorbidity index; CI, confidence interval; nICT, neoadjuvant immunotherapy combined with chemotherapy; OR, odds
ratio: pCR, pathological complete response; PNI, prognostic nutritional index; A, change in values before and after neoadjuvant immunotherapy combined with chemotherapy;
WALS, weighted-average least squares.

*, parameters with p < 0.1 were included in the multivariate analysis.

prognosis of patients with resectable lung cancer.'” ICIs  inhibition, thereby extending patients’ tumor-free survival
effectively activate a robust tumor-specific T cell response  and overall survival. Although many experts consider surgi-
systemically, leading to tumor clearance and metastasis  cal resection to be unnecessary following the PACIFIC



“ | WILEY.

DAIET AL

immunotherapy pattern,'” the potential improvement in
patient prognosis with the combination of ICIs and surgery
for unresectable advanced stage III NSCLC remains a topic
of contention. This also elucidates the subjective and empiri-
cal selection challenges faced by different doctors in deter-
mining the resectability of advanced stage lung cancer. In
recent years, several doctors have found that surgical inter-
vention after immunotherapy for unresectable advanced
stage III NSCLC can be a viable strategy to enhance patient
prognosis based on clinical practice with small sample sizes.
Deng et al. recently reported a case series comprising
31 unresectable stage IIIB NSCLC patients who underwent
surgical resection after at least two cycles of PD-1 blockades
plus platinum-based chemotherapy.'* Their study demon-
strated a 71.0% downstaging rate and a longer DFS/PFS
compared to those without surgery. Liang et al.' also con-
ducted surgical resection for seven patients with locally
advanced stage III NSCLC after immunotherapy, all of
whom remained alive with no recurrence after nearly a
3-year follow-up. Our results not only strongly support their
findings but also underscore that regardless of type of sur-
gery, as long as advanced stage III NSCLC patients receive a
certain cycle of immunotherapy combined with chemother-
apy and tumor achieves favorable response as well as being
resectable, surgery represents a superior option for enhanc-
ing prognosis.

Furthermore, to optimize the surgical strategy, we con-
ducted a comprehensive analysis and discussion concerning
the influence of different surgical strategies on patients’
prognosis, focusing on three key aspects: minimally invasive
surgery (MIS), the extent of surgical resection, and lymph
node resection. Post-immunotherapy, thoracic anatomy of
patients, particularly the hilar and mediastinal regions, can
be impacted by ICIs, especially in patients whose tumors
respond to the drugs. The tumor cell-killing effect of ICIs
leads to adhesion and fibrosis repair in the local area, posing
significant challenges to subsequent surgical planning.'’
Traditional thoracotomy effectively addresses anatomical
structure adhesion and ensures accurate tumor removal after
immunosuppressive therapy. However, it also introduces
challenges such as significant trauma, increased postopera-
tive complications, and extended recovery periods. MIS has
revolutionized surgical treatment for both early and
advanced NSCLC owing to its advantages of reduced surgi-
cal trauma, fewer postoperative complications, and shorter
postoperative recovery times.'® While several articles have
mentioned the use of MIS in the surgical treatment of lung
cancer patients after immunotherapy,'®'” reports directly
comparing MIS with thoracotomy have been limited.
Recently, Zhang et al.'® conducted a retrospective study
among stage IB-IIIB lung cancer patients and found that
VATS achieved comparable efficacy to open surgery, with
shorter ICU stays for patients, indicating the safety, efficacy,
and feasibility of VATS as a surgical strategy for patients
after immunotherapy.'” Our results similarly demonstrated
that patients who underwent MIS after immunotherapy had
equally favorable prognoses to those who underwent

thoracotomy. MIS not only maintained a clear field of vision
for lymph node dissection but also offered advantages such
as shorter operation times, less intraoperative blood loss,
and fewer postoperative complications.

Regarding extensive resection in surgical treatment, the
aim is to achieve RO resection, minimizing residual tumor to
prevent subsequent recurrence. However, the reduction in
extended surgical resection for borderline resectable lung
cancer, such as advanced stage III NSCLC, due to the use of
ICIs has been a topic of debate.”* Current clinical studies
that have concluded ICIs can reduce tumor size and poten-
tially obviate the need for extended resection primarily
focused on resectable lung cancer. The association between
preoperative ICI treatment and reduced resection extent due
to tumor shrinkage after treatment remain uncertain for
unresectable lung cancer.”’ In the CheckMate 816 trial, the
tumor reduction rate was higher in the preoperative ICI
group compared to the group without ICIs. However, in the
NADIM II, Neotorch, and KEYNOTE-671 trials, the pro-
portion of patients with tumor reduction after using ICIs
was similar to the no-ICIs group.'>**~*

Therefore, it is worth exploring whether appropriate
extended resection after immunotherapy is beneficial to the
prognosis of patients with advanced stage III NSCLC, pro-
vided the patient’s tolerance and safety of surgery are care-
fully evaluated. Our subgroup analysis indicated that OS
and PFS were comparable in the lobectomy and extended
resection groups. Although more lymph nodes were dis-
sected, the extended resection group exhibited longer opera-
tion times, increased intraoperative blood loss, prolonged
postoperative hospital stays, and a higher incidence of post-
operative complications compared with the lobectomy
group. These results suggest that patients with advanced
stage III lung cancer who have received immunotherapy do
not benefit significantly from extended resection. Surgeons
should exercise caution in selecting extended re-
section procedures. For patients deemed to be at a height-
ened risk, it is advisable to employ intraoperative frozen
pathological analysis to precisely ascertain margin status
and thereby mitigate the extent of surgical excision.

Moreover, while immunotherapy has substantially
reduced the impact of the tumor, extended lymph node dis-
section during surgery after immunotherapy can effectively
identify potential metastatic lymph nodes and reduce the
risk of postoperative recurrence. Additionally, extended
lymph node dissection provides more accurate postoperative
pathological staging, offering vital insights for subsequent
treatment and prognosis evaluation. For locally advanced
lung cancer, the NCCN guidelines continue to generate con-
troversy regarding whether extended lymph node dis-
section should be performed.”® However, in recent years,
numerous studies have suggested that extended lymph node
dissection after immunotherapy is crucial for improving
patient prognosis. Corsini et al. found that patients with
ypN1-2 were at risk of early recurrence, regardless of
whether the primary tumor achieved major pathological
response (MPR) in response to immunotherapy.” Studies
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on other malignant tumors such as esophageal and gastric
cancer have also demonstrated that the number of meta-
static lymph nodes can better evaluate and predict progno-
sis.’”?" The study by He et al. similarly suggested that
intraoperative detection of 16 lymph nodes was a significant
marker for better prognosis in patients.”>

Therefore, it is imperative to perform more lymph node
dissection during the operation. Our results showed that
although there was no significant difference in OS and PFS
between the less lymph node dissection group (<6) and the
more lymph node dissection group (>6), extended lymph
node dissection did not significantly affect operation time,
intraoperative blood loss, pCR rate, or postoperative hospital
stay. While the advantage of extended lymph node dis-
section in improving the survival prognosis of patients may
have been impacted by the short follow-up time for some
patients, our results revealed that a higher number of lymph
nodes removed increased the probability of detecting posi-
tive lymph nodes, facilitating surgical strategy adjustments
during and after surgery to further eliminate tumors.
Intriguingly, the incidence of postoperative complications in
patients undergoing extended lymph node dissection was
lower than that in the limited lymph node dissection group.
This could be attributed to the following reasons. First, cases
with a higher potential for complications often necessitate a
more intricate tumor resection, and the surgeon may opt to
minimize the removal of lymph nodes. Second, sample bias
in this study. Third, additional factors may also contribute,
warranting further investigation. In summary, our findings
strongly advocate for the implementation of lymph node
dissection, particularly targeting nodes with potential posi-
tivity. This procedure should be carried out whenever feasi-
ble, leveraging the surgeon’s proficient surgical expertise and
the relative surgical tractability.

Immunotherapy is profoundly altering the approach to
treating lung cancer, presenting a promising outlook. In this
era of immunotherapeutic advancements, the following per-
sonal reflections are offered. First, strengthening the collabo-
ration among multidisciplinary teams (MDT) is imperative
to circumvent an indiscriminate approach to lung cancer.
The occurrence and development of lung cancer exhibit sig-
nificant heterogeneity that has yet to be fully comprehended.
Second, conducting surgery for advanced-stage lung cancer
poses considerable challenges. Neoadjuvant therapies,
including immunotherapy, may amplify fibrous tissue pro-
liferation and disturb anatomical structures within the surgi-
cal area. Consequently, despite the prevailing use of VATS
today, there remains a pressing necessity to augment surgi-
cal expertise. Third, post-immunotherapy, we have observed
numerous cases achieving a pathological complete response
(pCR). This raises the question of whether surgery is neces-
sary in these cases. Moreover, in instances of achieving a
major pathological response (MPR), what the appropriate
extent of surgical intervention should be remains the subject
of intense debate. The present study offers an initial explora-
tion, and it is anticipated that forthcoming research will
delve more deeply into this matter.

However, the present study had several limitations. First,
the follow-up duration for certain patients included in the
study was insufficient, resulting in truncated values that may
impact the accuracy of survival analysis within the two
groups. Second, given the retrospective nature of this study,
notwithstanding our diligent implementation of propensity
score matching for essential clinical indicators, we acknowl-
edge the possibility of patient selection bias across various
departments. Lastly, the sample size in this study was small.
We aspire to conduct future research with a more expansive
sample size and comprehensive follow-up data to enhance
the robustness of our findings and conclusions.

In conclusion, our findings suggest that patients with
advanced stage III NSCLC, whose tumors achieved favorable
response following immunotherapy and subsequent surgical
intervention, exhibited a more favorable prognosis com-
pared to those who maintained immunotherapy alone.
Moreover, within this subgroup of surgically treated
patients, VATS proved to be a suitable surgical approach in
this complex situation. Notably, the intraoperative selection
between extended lobectomy and a more aggressive lymph
node dissection strategy did not significantly influence
patient survival or disease recurrence. Clinicians can make
informed decisions based on their expertise and the patient’s
condition during the surgical process. Despite encountering
formidable obstacles, such as protracted surgical procedures
and associated trauma, we must rise to the challenge and
unleash the power of surgery after immunotherapy in
advanced NSCLC.
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