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Background: Locally-advanced lung squamous cell carcinoma represents a special subset that is
challenging to resect completely with surgery alone. Immunotherapy has achieved great success in treating
late-stage lung cancer. However, whether neoadjuvant immunotherapy can facilitate resection of initially
locally-advanced and surgically-difficult locally-advanced lung squamous cell carcinoma remains to be
investigated.

Methods: We retrospectively collected clinical records of locally-advanced lung squamous cell carcinoma
patients who received neoadjuvant immunotherapy followed by surgery between 2018 and 2020 at a large
academic thoracic cancer center.

Results: A total of 23 patients (22 males, 1 female) with locally-advanced locally-advanced lung squamous
cell carcinoma were included, initially clinically staged at IITIA (16, 69.6%), IIIB (n=4, 17.4%), IIB (n=2,
8.7%) and IIIC (n=1, 4.3%). The median interval between final treatment to surgery was 36 days (range,
25-93 days), without treatment-related delay in surgery. The neoadjuvant treatment resulted in a high rate
of radical resection (n=20, 87.0%). The final histopathological examination demonstrated 6 (26.1%) cases
with pathological complete response and 8 (34.8%) with pathological major response. Comparing with the
computed tomography scan-based response, we observed a very low consistency (weighted kappa =0.122,
P=0.315) between the computed tomography scan-based and final pathological evaluation. The median
follow-up time was 510 days (range, 217-920 days). At the end of the follow-up, 1 patient died.
Conclusions: Our findings showed the clinical promise of neoadjuvant immunotherapy plus surgery for
locally-advanced lung squamous cell carcinoma. Computed tomography scan displays a poor role in assessing

the resectability after neoadjuvant immunotherapy.
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Introduction

Lung squamous cell carcinoma (LSqCC) represents a
major subtype of non-small cell lung cancer (NSCLC) with
limited treatment options due to the absence of actionable
driver mutations. Most cases of LSqCC are centrally-
located and diagnosed at locally-advanced stages, making it
challenging to resect completely.

For the treatment of cancer patients, neoadjuvant therapy
is defined as the administration of therapeutic agents
before surgical resection. There are several advantages of
neoadjuvant therapy, e.g., a direct pathological evaluation
of treatment efficacy, increasing the resectability by
downstaging the lung tumors, improving the rate of lung-
sparing surgery, and increasing distant and local disease
control. Meanwhile, there are also some concerns, such
as delaying the timing of curative treatment, increasing
treatment toxicity, and confounding accurate pathological
staging. Furthermore, previous evidence demonstrated
heterogeneous clinical outcomes of surgery after
neoadjuvant chemotherapy or chemo-radiotherapy in
locally-advanced NSCLC (1-3), leading to little advances
in neoadjuvant therapy worldwide (4). As such, for locally-
advanced NSCLC, the role of neoadjuvant therapy remains
controversial.

Immune checkpoint inhibitors (ICIs), either alone or in
combination with platinum doublet-based chemotherapy,
have shown survival benefits for patients with metastatic
NSCLC (5,6). Besides, maintenance treatment with
programmed death-ligand 1 (PD-L1) inhibitors prolonged
survival in locally-advanced NSCLC patients who had
received concurrent chemoradiation when compared with
placebo control (7,8). In the setting of LSqCC specifically,
ICIs-based treatment strategy has been clinically approved
[CheckMate 017 (9), Keynote-40 (5), RATIONALE
307 (10)]. Based on these promising results, recent attention
has focused on exploring ICIs as a neoadjuvant treatment
strategy, followed by surgery, in locally-advanced NSCLC,
which showed early clinical promise (11-13). However,
whether neoadjuvant can facilitate the radical resection in
the case of surgically challenging LSqCC remains to be
investigated.

In this retrospective study, we analyzed the clinical data
of surgically challenging locally-advanced LSqCC patients
who had received surgery after neoadjuvant immunotherapy
or chemo-immunotherapy. We aim to evaluate whether
neoadjuvant immunotherapy or chemo-immunotherapy
enables a high rate of radical resection with promising
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clinical outcomes for these patients. In addition, the
secondary endpoint is to assess the accuracy of computed
tomography (CT) scans to predict pathological responses.
We presented the following article in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/jtd-21-1195).

Methods
Patients

We retrospectively reviewed the clinical records of NSCLC
patients who underwent surgery between January 2018
and December 2020 at Shanghai Chest Hospital. Inclusion
criteria: (I) patients who had a pathological diagnosis of
LSqCC; (II) patients whose tumors were challenging to
resect completely evaluated by a multidisciplinary board
of lung cancer; (III) patients who received immunotherapy
or chemo-immunotherapy before surgery. Surgically-
challenging lung cancer cases were defined as (I) NSCLC
tumors of any size which have spread to the contralateral
lymph nodes, or have invaded other essential structures or
organs in the chest such as the large vessels (e.g., superior
vena cava, aorta), heart, trachea, esophagus or vertebral
body; (II) involvement of multiple mediastinal lymph nodes
(N2); (III) the presence of malignant pleural or pericardial
effusion; (IV) patients who were potentially intolerable to
extensive resections due to the limited cardiopulmonary
function reserve and/or comorbidities.

Clinical data (demographic data, clinical and pathological
characteristics, therapeutic regimens, and clinical outcomes)
of patients who received neoadjuvant immunotherapy
or chemo-immunotherapy were retrieved for further
analysis. The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). This study was
approved by the institutional review board [#KS(Y)21039].
All patients had signed informed consent for inclusion of
their clinical data and specimens in our Lung Biobank and
use in research projects, according to the recommendation
of the ethics committee of Shanghai Chest Hospital.

Preoperative examinations

All patients underwent routinely preoperative examinations
to assess the surgical resectability and safety, including
brain magnetic resonance imaging (MRI), contrast-
enhanced chest CT scan or positron emission tomography

(PET)/CT scan, bronchoscopy, abdominal CT or
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ultrasonography examination, and/or whole-body bone
scan. The pathological confirmation was based on tumor
biopsies, PET-CT or endobronchial ultrasound-guided
transbronchial needle aspiration (EBUS-TBNA) was
used to evaluate mediastinal nodal status. All patients who
underwent surgery had an Eastern Cooperative Oncology
Group performance status of 0-1, normal organ function,
and sufficient lung function reserve for resection.

Neoadjuvant immunotherapy

Lung tumors harboring actionable mutations, such as
epidermal growth factor receptor (EGFR), echinoderm
microtubule-associated protein-like 4-anaplastic lymphoma
kinase fusion oncogene (EML4-ALK), repressor of
silencing 1 (ROS1), or mesenchymal epithelial transition
factor (MET), were routinely examined and excluded
from immunotherapy. Neoadjuvant therapy-related
information, such as agents, courses, doses, and duration
of final neoadjuvant treatment to surgery, was collected.
For patients receiving ICI alone, one of the approved ICIs
was administrated: (I) pembrolizumab [Keytruda (Merck),
anti-programmed cell death protein 1 (PD-1), at a dose of
200 mg intravenously every 3 weeks]; (II) nivolumab
[Opdivo (Bristol-Myers Squibb), anti-PD-1, at a dose of
240 mg intravenously every 2 weeks]; (ILI) sintilimab (anti-
PD-1; jointly developed by Innovent Biologics and Eli Lilly,
at a dose of 200 mg intravenously every 3 weeks); (IV) or
ipilimumab [Yervoy (Bristol-Myers Squibb), anti-cytotoxic
T-lymphocyte-associated protein 4 (CTLA-4), at a dose of
3 mg per kilogram, intravenously every 3 weeks]. For
patients receiving chemo-immunotherapy, single ICI plus
platinum doublets were given. Patients received the firstdose
of immunotherapy concurrently with chemotherapy, and
the subsequent doses were administered every 2 or 3 weeks
(according to the corresponding indications) in a total of
2-5 cycles, and chemotherapy was given every 3 weeks in a
total of 2-3 cycles. For patients receiving ICI(s) alone, PD-
L1 expression with tumor proportion score (TPS) >50%
was routinely applied, while chemo-immunotherapy was
given irrespective of the PD-L1 TPS expression.

Operation

Posterolateral thoracotomy (open) or video-assisted
thoracic surgery (VATS) with systemic lymphadenectomy
was performed based on the patient’s conditions, patients’
informed consent, and surgeons’ preference. The operative
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approach, the extent of resection, operative time, hospital
length of stay, postoperative morbidity, and other details
related to the operative experience, were recorded in
detail. Clinical and pathological staging of patients were
evaluated according to The American Joint Committee on
Cancer (AJCC) Lung Cancer Staging (8th edition) (14).
Surgical complications were documented according to
the criteria defined by the Society of Thoracic Surgeons
and the European Society of Thoracic Surgeons general
thoracic surgery databases (15). In addition, we also use the
Clavien-Dindo classification (16) as the complement for the
traditional classification methods.

All patients received postoperative adjuvant immunotherapy
or chemotherapy (+ radiation) after being discussed by the
multidisciplinary tumor board.

Treatment response assessments

After completion of neoadjuvant treatment, PET/CT or CT
scan was performed to evaluate therapeutic response and
resectability, preferably 2 weeks after the last dose of therapy.
The response was assessed based on the Response Evaluation
Criteria in Solid Tumors (RECIST) (version 1.1) (17).
Later, patients who did not have disease progress underwent
surgery in 5-6 weeks. Pathological complete response (pCR)
was defined as the absence of viable tumor cells (ypTONOMO)
in the surgical resection specimen; pathological major
response (pMR) was defined as 10% or less viable tumor
cells in the surgical resection specimen; pathological partial
response (pPR) was defined as more than 10% viable tumor
cells in the surgical resection specimen. The pathological
response was graded according to the Junker criteria and
assessed in all resected specimens (18).

Smoking and PD-L1 subgroups

Cumulative smoking exposure was determined in terms of
pack-years by multiplying the number of years smoked with
the average number of packs per day (19). Based on pack-
years of smoking, subjects were classified as never smokers
(0.0 pack-years), light smokers (0.1-20.0 pack-years),
moderate smokers (20.1-40.0 pack-years), and heavy
smokers (>40 pack-years) (20).

Tumoral PD-L1 expression was scored by a senior
pathologist according to the PD-L1 tumor proportions
score before neoadjuvant immunotherapy, and samples
were divided into three subgroups: PD-L1-high (>50%),
-moderate (1-50%), and -low (<1%).
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Immunobistochemistry

Serial 5 um tissue sections from biopsies and the matched
resected primary tumors were deparaffinized, rehydrated,
pretreated for antigen retrieval, and stained with hematoxylin
and eosin and subjected to immunohistochemical staining
following a standard protocol (19,21). The following
primary antibodies were used: anti-human PD-L1 (DaLo,
monoclonal mouse anti-human, clone 22C3; Copenhagen,
Denmark).

Follow-up

The first follow-up visit was scheduled 4 weeks after
discharge. Then adjuvant therapies were typically started at 1
month postoperatively. Later, follow-up visits were scheduled
every 3 months with chest CT scans, brain MRI, abdominal
sonography or CT, and serum tumor markers. Other
examinations were performed according to the oncologists
when necessary. Follow-up information was obtained from
patients by phone calls or clinic re-visit records.

Recurrence-free survival (RFS) was defined as the
interval between the day of pathological diagnosis and the
date of detected tumor relapse by any cause or the last
follow-up date. Overall survival (OS) was defined as the
interval between the day of pathological diagnosis and the
date of death by any cause or the last follow-up date (April
15,2021).

Statistical analysis

Normally distributed continuous variables were presented
as mean + standard deviation (SD), otherwise as median and
range (21). Categorical variables were shown as numbers
and percentages. Survival analysis was performed using
“survminer” and “survival” R packages. Kappa Test was
performed for agreement between CT-based evaluation and
final histopathological examination of treatment response
using the function ‘kappa2’ from the package ‘irr’ in R.
Data summary and statistical analysis were performed using
R software (version 3.6.3) (22). P<0.05 was considered
significant.

Results
Clinical characteristics

A total of 23 surgically-challenging L.SqCC cases (22 males
and 1 female) who received neoadjuvant immunotherapy
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or chemo-immunotherapy were included in this study. The
clinical characteristics of patients and tumors included in
this study cohort were shown in 7able 1.

Neoadjuvant immunotherapy or chemo-immunotberapy

None of the patients received preoperative radiotherapy.
The detailed treatment regimens involving immunotherapy
or chemo-immunotherapy were summarized in Table 2.
Patients received a median of 3 doses of ICIs before
resection (range, 2-5 doses). Six patients (26.1%) received
neoadjuvant immunotherapy alone, including single (n=5)
and double (n=1) ICIs, and 17 patients (73.9%) were
managed with neoadjuvant chemo-immunotherapy.

All neoadjuvant treatment-related adverse events
(n=9, 39.1%) were manageable. Immunotherapy/chemo-
immunotherapy related adverse events occurred in
9 patients, including pneumonia of grade II-III (n=3),
slight-to-moderate liver dysfunction (n=3), slight-to-
moderate bone marrow suppression (n=2), and nausea/
vomiting (n=1). The median interval between the last cycle
of therapy and surgery was 36 days (range, 25-93 days),
without treatment-related delay in surgery.

After neoadjuvant immunotherapy or chemo-
immunotherapy, a post-treatment CT scan showed that
19 patients (82.6%) had a partial response, and 4 patients
(17.4%) had stable disease, and there was no evidence of
disease progression.

Surgical resection and postoperative course

The most common resection type was standard lobectomy
(13, 56.5%), followed by sleeve lobectomy (6, 26.1%),
pneumonectomy (3, 13.0%), and bilobectomy (1, 4.3%).
Minimally invasive approaches were performed in 14
(60.9%) patients. One patient (4.3%) required conversion
to thoracotomy due to the adhesions. Finally, among the
23 patients undergoing surgery, 20 (87.0%) achieved
complete resections and 3 (13.0 %) had positive bronchial
margins. The positive surgical margin was due to the
limited lung function reserve, which might be detrimental
to the patients if a more extensive resection was performed.
The median hospital postoperative stay was 7 days
(range, 2-29 days). One or more postoperative manageable
complications occurred in 5 out of the 23 patients, of
which 4 of grade I-II (minor complications) and 1 of grade
III-IV (major complications), according to the Clavien-
Dindo classification. To be specifically, the most common
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Table 1 Clinicopathological characteristics
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Table 1 (continued)

Characteristics Level No. (total N=23) Characteristics Level No. (total N=23)
0,
Gender (%) Female 1643 Resection margin (%) Negative 20 (87.0)
Male 22(957) Positive 3(13.0)
Age (years), mean (SD) 61.0(8.0) Pathological response (%) pCR 6 (26.1)
Smoking history (%) Heavy 7 (30.4) oMR 8 (34.8)
Light 3(13.0) oPR 9.(39.1)
Moderate 8(34.8) EBUS, endobronchial ultrasound; PNLB, percutaneous needle
Never 5(21.7) lung biopsy; TBB, transbronchial biopsy; LL, left lower; LU, left
o . upper; RL, right lower; RU, right upper; LUSC, lung squamous
Serum tumor markers (%)  High 18(78.9) cell carcinoma; VATS, video-assisted thoracoscopic surgery;
Normal 5(21.7) PD-L1, programmed death-ligand 1; ICI, immune checkpoint
) . 0 inhibitors; pCR, pathological complete response; pMR,
Diagnostic approach (%)  EBUS 287 pathological major response; pPR, pathological partial response.
PNLB 8 (34.8)
TBB 13 (56.5)
Table 2 Neoadjuvant regimens
Location (%) LL 14.3)
Immunotherapy regimens No.
LU 8 (34.8)
ICl(s) alone
RL 4(17.4)
Nivolumab 3
RU 10 (43.5)
Pembrolizumab 2
Histology (%) LUSC 23 (100.0) ] o
Nivolumab + ipilimumab 1
Surgical approach (%) Open 8 (34.8)
Single ICI plus platinum doublets
VATS 14 (60.9)
Pembrolizumab + paclitaxel plus platinum 5
VATS to open 1(4.3)
Pembrolizumab + pemetrexed plus platinum 4
PD-L1 expression (%) High 7 (30.4) ) o )
Nivolumab + gemcitabine plus platinum 3
Low 2(8.7)
Nivolumab + docetaxel plus platinum 2
Moderate 1(4.3)
Pembrolizumab + gemcitabine plus platinum 1
Unknown 13 (566.5)
Nivolumab + paclitaxel plus platinum 1
Neoadjuvant treatment (%) ICl alone 6 (26.1)
Nivolumab + pemetrexed plus platinum 1
ICl plus - ——
chemotherapy 17 (73.9) ICls, immune checkpoint inhibitors.
Clinical stage (%) 1IB 2 (8.7)
A 16 (69.6) complication was prolonged air leak (n=3), followed by
nB 4(17.4) pneumonia (n=1), chylothorax (n=1). There was one
e 14.3) surgery-related death of a patient with a bronchopleural
Surdical tion (%) Lobect 13565 fistula (BPF) on postoperative day 29. We hypothesized
urgical resection obectom . . . . . .
9 ’ Y that the extensive dissection required for a proximal tumor
Bilobectomy 1(4.3) and preoperative chemotherapy may be the risk factors for
Sleeve 6 (26.1) BPF. This patient suffered life-threatening complications
Pneumonectomy 3(13.0) secondary to the BPF including pneumonia and respiratory

Table 1 (continued)
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failure which attributed to the poor outcome. Overall, the
30-day mortality rate was 4.3%.
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Patient #1, LSqCC

(c-stage, T4AN2MO, multiple N2)

Pre-treatment

Neoadjuvant
chemoimmunotherapy

Post-treatment

Sleeve lobectomy

pMR, RO resection
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Patient #2, LSqCC
(c-stage, T3N2MO, multiple N2)

Neoadjuvant
chemoimmunotherapy

| Sleeve lobectomy

pCR, RO resection

Figure 1 Representative computed tomography (CT) scans showing two cases of locally-advanced and surgically challenging lung squamous

cell carcinoma (LSqCC) pre-and post-neoadjuvant chemo-immunotherapy. Patient #1 had a pathological major response (pMR) to

immunotherapy; patient #2 had a pathological complete response (pCR) to immunotherapy in the final examinations. After neoadjuvant

chemo-immunotherapy, both cases got a radical resection (R0).

Pathological response

Finally, the postoperative pathological examination
demonstrated 6 (26.1%) cases with pCR, 8 (34.8%)
with pMR, and 9 (39.1%) with pPR (Table 1; Figure 1).
Comparing with the CT scan-based response, we observed
a very low consistency (weighted kappa =-0.125, P=0.315)
between the CT scan-based and final pathological
evaluation (Table 3), suggesting a poor role of CT scan in
evaluating the real treatment response to ICIs. Additionally,
we observed two cases with complete response in the
primary tumor bed, but tumor cells in the involved lymph
nodes still exist (ypTON2MO), which might represent a
resistant subset clone to immunotherapy, potentially leading

to tumor relapse.

© Journal of Thoracic Disease. All rights reserved.

Survival

The median follow-up time was 510 days (range,
217-920 days). At the end of follow-up, 5 21.7%; 3
with pPR and 2 with pCR in response to neoadjuvant
immunotherapy) patients had tumor relapse and one patient
(pPR in response to neoadjuvant immunotherapy) died of
tumor recurrence. Two-year RFS and OS were 84.40% and
94.1%, respectively (Figure 2).
A graphic summary of this study was shown in Figure 3.

Discussion

Over the past decade, there has been little advance in the
neoadjuvant treatment of locally-advanced LSqCC, in
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Table 3 Inconsistency between CT-scan-based and pathological evaluation of treatment response

Xu et al. Neoadjuvant immunotherapy plus surgery

Response CT-scan, n (%) Pathology, n (%) P value Weighted kappa
SD 4(17.4) 0 0.315 0.122

PR 19 (82.6) 17 (73.9)

CR 0 6 (26.1)

* including 8 cases with major response. CT, computed tomography; SD, stable disease; PR, partial response; CR, complete response.

® 0.75 - £ 0.75 -
g 2-year RFS: g 2-year OS:
£ 0504 84.40% (95% Cl: 0.70-1.00) £ 0504 94.1% (95% Cl: 0.84-1.00)
S S
[0) [0}
& 0.25 o (.05
0.00 - 0.00 -
T T T T T T T T T T T T
0 05 10 15 20 25 0 05 10 15 20 25
Years Years
Number at risk Number at risk
22 22 19 9 3 1 [22 22 18 9 3 1

Figure 2 RFS and OS of lung cancer patients in this study cohort. Here, one patient who died of surgery-related complications was

excluded. RFS, recurrence-free survival; OS, overall survival; CI, confidence interval.

Combined immunotherapy and surgery as a new multimodal strategy for locally-advanced lung squamous cell cancer

Patient cohort

« Jan.2018-Dec.2020, 23 cases
« Neoadjuvant immunotherapy
« Surgery

Neoadjuvant immunotherapy
* Without delay in surgery

* pCR: 6 (26.1%) cases

* pMR: 8 (34.8%) cases

Surgically-challenging
lung squamous cell cancer

Surgery
* High rate of radical resection (n=20, 87.0%)
* Complications: manageable in 5 of the 23 patients

Evaluation (CT scan vs. Histo-pathology)
* Low consistency
* Weighted kappa =0.122, P value =0.315

Survival
« 2-year RFS: 84.40% (95% CI: 0.70-1.00)
» 2-year 0S: 94.1% (95% CI: 0.84-1.00)

1. Neoadjuvant immunotherapy facilitates resection of surgically-demanding lung squamous cell cancer
2. CT scan-based evaluation cannot well reflect therapeutic response

Figure 3 A graphic summary of this study. pCR, pathological complete response; pMR, pathological major response; CT, computed

tomography.
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which a minority of tumors could be resected by surgical
removal alone. Conventional neoadjuvant chemotherapy
and/or radiotherapy is routinely recommended to this
subset of patients, although there was no substantial
improvement of patient survival, with rates of distant
metastases still frequent and pCRs observed only in a
minority of patients (23-25). Thus, it is urgently needed
to explore novel treatment strategies to reduce the tumor
burden and improve the pCR rate, and prolong the
survival of LSqCC patients whose tumors are potentially
unresectable. Emerging data from clinical trials have
demonstrated that immunotherapy substantially improves
the survival of patients with late-stage NSCLC, including
advanced LSqCC (5,6,26), and has also clinical promise
in early-stage NSCLC (27). However, in the real-world
setting, studies specifically investigating neoadjuvant
immunotherapy followed by surgery for locally-advanced
and surgically difficult LSqCC are lacking.

The rationale of neoadjuvant immunotherapy for LSqCC

Neoantigen burden is regarded as a fundamental determinant
of response to immunotherapy (28). Accordingly, tumor
mutational burden (TMB), which is associated with neoantigen
burden, has been approved as a PD-LI1-independent
biomarker predicting the therapeutic responses to ICIs (29).
Locally-advanced LSqCC is often detected as a large
tumor that relates to high antigen burden, providing a
certain rationale for immunotherapy in this setting. LSqCC
is typically associated with heavy exposure to tobacco. In
our study cohort, 78.3% of patients have a smoking history.
Interestingly, recent evidence shows that smoking history
is a biomarker predicting the therapeutic responses to ICls
in NSCLC (30-32). Gainor et al. retrospectively analyzed
a cohort of NSCLC patients treated with ICIs, there is a
dramatic difference in the overall response rate in heavy
smokers, compared with that in light or never smokers
(20.6% wvs. 4.2%) (33). Mechanistically, smoking could
lead to high TMB and/or PD-L1 (34-36), which, at least
partially, explains the association between heavy smoking
history and high response rate to ICIs treatment. Further
studies are warranted to investigate the mechanistic links of
heavy smoking history with the response to ICIs treatment.

Chemo-immunotherapy versus chemo-free immunotberapy

There are potential synergies between immunotherapy
and chemotherapy (37,38), which was confirmed by several
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phase III clinical trials demonstrating that in late-stage
NSCLC patients, the addition of immunotherapy to
chemotherapy could dramatically prolong patient survival
with manageable safety and tolerability (5,6,39). Despite
this, heterogeneous outcomes were also observed (40).
Clinical evidence has revealed that in the neoadjuvant
setting (41), ICIs doublets are better than single ICI.
Recently, FDA approved a chemo-free combination of
nivolumab plus ipilimumab as a first-line treatment for
patients with metastatic NSCLC that expresses PD-L1
(>1%) (26). More recently, a phase II trial demonstrated
for the first time promising clinical outcomes of chemo-
free neoadjuvant nivolumab plus ipilimumab followed by
surgery in patients with stage I-III operable NSCLC (41).
Currently, immunotherapy, either as double ICIs alone or in
combination with chemotherapy, has demonstrated superior
efficacy to chemotherapy only in the frontline setting.
However, evidence on the choice of chemo-immunotherapy
or chemo-free immunotherapy as the front-line treatment
of NSCLC is still lacking, and a variety of factors, such as

cost-effectiveness, toxicity, and efficacy, need to be weighed.

The role of surgery

Our data demonstrated neo-adjuvant immunotherapy or
chemo-immunotherapy resulted in a high radical resection
in the surgically difficult LSqQCC cases. Whether surgery is
necessary and can provide a survival benefit remains to be
defined due to the lack of long-term follow-up. Our clinical
experience informed us that CT scan-based approach could
not truly reflect the treatment response (Figure 1; Tuble 3),
and there is also a lack of actionable biomarkers to accurately
predict the treatment response to neoadjuvant ICIs. Moreover,
in our cohort, we observed two cases with complete response
in the primary tumor bed, but we still observed tumor cells in
the matched lymph nodes, which might represent a resistant
subset clone to immunotherapy. Therefore, surgery is still a
necessity, which requires further studies.

Besides, CT scan appears to be less helpful for
resectability after neoadjuvant immunotherapy. In our study,
all cases have a partial response, including 14 cases (60.9%)
with a high degree of pathological response, in the final
histological examination, which, however, was not reflected
on CT images.

Limitations

This study has some limitations, such as the inherent bias
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of a retrospective study with small sample size. Also, the
patients were highly selected. The definition of surgically-
challenging patients is heterogeneous. Besides, the patients
included in this study were also heterogeneous regarding
the given neoadjuvant treatment. For example, the number
of cell cycles of neoadjuvant immunotherapy is different
between individuals which might affect the subsequent
surgical resections. Validation with independent cohorts
and prospective studies is warranted.

Conclusions

In this study, we provided a piece of real-world evidence
showing promising clinical outcomes of neoadjuvant
immunotherapy for patients with locally-advanced NSCLC
and surgically demanding LSqCC. Our data support
combined neoadjuvant immunotherapy and surgery as a
new multimodal strategy for the management of this special
surgically difficult subset of LSqCC.
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