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Perioperative safety and feasibility outcomes of stage IlIA-N2
non-small cell lung cancer following neoadjuvant immunotherapy
or neoadjuvant chemotherapy: a retrospective study
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Background: We sought to determine the perioperative safety and feasibility outcomes of stage ITIA (N2)
non-small cell lung cancer (NSCLC) following neoadjuvant immunotherapy or neoadjuvant chemotherapy.
Methods: The clinical details of patients who attended the Affiliated Hospital of Qingdao University
between January 2019 and December 2020 were retrospectively evaluated. Eligible patients had
pathologically proven stage ITIA (N2) NSCLC and were randomly prescribed neoadjuvant therapy. Those in
the neoadjuvant immunotherapy group received two cycles of nivolumab (3 mg/kg) and those in the control
group received neoadjuvant chemotherapy (1,000 mg/m’ gemcitabine and 80 mg/m’ cisplatin). All patients
were scheduled to undergo surgery. The primary endpoint was the risk of major complications within 30 days
of surgery and the secondary endpoints were interval to surgery and 30-day mortality.

Results: A total of 107 eligible patients were evaluated of whom 25 were allocated to the neoadjuvant
immunotherapy group and 82 to the neoadjuvant chemotherapy group. The median interval to surgery was
similar in the two groups at 29.2 days [95% confidence interval (CI), 27.1 to 31.4 days] in the immunotherapy
group and 28.7 days (95% CI, 27.6 to 29.8 days) in the chemotherapy group (P=0.656). While treatment-
related adverse events were reported in most patients, all 25 patients completed two cycles of neoadjuvant
immunotherapy and 80 of 82 patients completed two cycles of neoadjuvant chemotherapy, although one
patient in the latter group died within 30 days of surgery. There was no statistically significant difference
between the groups in the probability of grade 3 or higher postoperative complications within 30 days
after surgery (P=0.757).

Conclusions: Most patients achieved the primary and secondary endpoints of the study. However, the
major pathological response (MPR) showed statistically significant differences between the neoadjuvant

immunotherapy and neoadjuvant chemotherapy groups.
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Introduction

Lung cancer carries the highest morbidity and mortality of
all malignancies globally (1). The proportion of lung cancer
with non-small cell lung cancer (NSCLC) histology exceeds
80%, and about 20% of NSCLC patients have reached
stage IITA (N2) disease at the time of initial treatment (2).
The prognosis of NSCLC patients is closely related to
the stage of the disease at the time of initial diagnosis, and
early-stage patients are usually defined as stage I, II, and
some stage IITA (N2) patients who can undergo surgical
excision. Surgery is the most effective treatment strategy
and the cornerstone of all standard treatments for NSCLC,
and is the most effective treatment in patients diagnosed
with stage IITA (N2) (3). The 5-year overall survival (OS) in
early-stage patients can reach 36-92% after radical surgical
resection treatment, while in late stage patients the 5-year
OS is less than 10% (4,5). However, the OS among patients
who undergo surgical resection alone is not optimal as the
existence of preoperative micro-metastases increases the
risk of recurrence and metastasis of patients after surgery (3).
On the other hand, patients with locally advanced tumors
(T2-T4) or localized lymph node involvement (N1,
single-level N2) have benefited from multimodal therapy,
including platinum-based adjuvant chemotherapy after
surgery.

Therefore, a large number of researchers have begun
to explore neoadjuvant therapy strategies for NSCLC
in recent years, and this has proven to be an effective
method to prolong the OS of patients and reduce the
probability of recurrence (6). In 2014, the NSCLC Meta-
analysis Collaborative Group published a meta-analysis in
the “Lancer” journal showing that NSCLC neoadjuvant
chemotherapy had a significant survival benefit compared
with surgery alone, and the 5-year OS benefit increased by
5% (from 40% to 45%) (7,8). In addition, multiple clinical
trials including the NATCH and CSLCO0501 have obtained
negative results, which proves that it is feasible and safe to
choose adjuvant chemotherapy before or after surgery (9,10).
Until now, the recommendation to use platinum-containing
drugs for neoadjuvant therapy in patients with resectable
stage IIIA NSCLC has been based on the meta-analysis of a
few clinical trials conducted over the past 20 years (11,12).

In contrast to traditional platinum-based chemotherapy,
novel drugs that regulate the immune system of patients to
release their own anti-tumor immunity have been gradually
applied to modern treatment strategies for NSCLC.
Among them, the regulatory immune-inhibitory pathway
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of programmed death receptor 1 (PD-1) and its ligand
(PD-L1) has attracted special attention. The expression of
these molecules can be observed on the surface of different
types of body cells, including PD-L1 which is mainly
expressed on the surface of tumor cells and PD-1 which is
expressed on the surface of activated T-cells. When PD-1
and PD-L1 combine, they activate the regulatory immune-
inhibitory pathway, thereby inhibiting the function of self-
activated T-cells which results in a decline in the body’s
anti-tumor immune response and loss of its killing effect
on tumor cells (13,14).

Clinical trials including the CheckMate and
KEYNOTE-trials have shown that inhibitors which
block PD-1 and/or PD-L1 immune checkpoints have
benefited patients with stage IV NSCLC (15-17).
These encouraging results for the treatment of patients
with advanced NSCLC provide a strong and powerful
theoretical basis for the exploration of immune checkpoint
inhibitors (ICIs) in the neoadjuvant treatment of NSCLC.
Currently, multiple clinical trials related to neoadjuvant
immunotherapy have achieved certain phase results, such as
CheckMate-159, LCMC3, NADIM, and NeoStar (18-21).
The CheckMate-159 trial is the first prospective research
to explore the feasibility and safety of ICIs neoadjuvant
therapy in untreated and resectable stage I-IIIA NSCLC
patients. A total of 22 eligible patients were recruited, of
which 20 (90%) underwent surgery after two treatment
cycles of the neoadjuvant drug nivolumab, and nine patients
(45%) achieved the major pathological response (MPR) (18).
While the sample size of that prospective trial was small,
it confirmed the safety of neoadjuvant monotherapy
for NSCLC, laying a solid foundation for subsequent
research (20,22). The purpose of the clinical phase II
NADIM trial was to explore the feasibility and safety
of nivolumab combined with paclitaxel and carboplatin
in neoadjuvant and adjuvant treatment of patients with
resectable stage IIIA NSCLC. Among the 46 patients who
received combined neoadjuvant therapy, 41 (89%) patients
underwent RO resection, and postoperative pathology found
that 34 (83%) of 41 achieved MPR, and the pathological
complete response (pCR) reached 63% (20). In 2020, Jia
and his colleagues published a meta-analysis based on
existing clinical trial data, which also verified the safety and
feasibility of neoadjuvant immunotherapy for treatment of
resectable NSCLC (23).

However, the ongoing and completed clinical trials of
neoadjuvant immune monotherapy for NSCLC to date
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have concerned patients with stage I to stage IITA disease,
and there is a lack of research that only selects clinical
stage IIIA patients for neoadjuvant immune combined
chemotherapy like the NADIM clinical trial. On this basis,
we conducted a retrospective study of neoadjuvant therapy
for stage IIIA NSCLC and compared the perioperative
safety and feasibility outcomes that follow neoadjuvant
immune monotherapy or neoadjuvant chemotherapy.
We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/atm-21-1141).

Methods
Patient selection

This study was carried out in accordance with the Helsinki
Declaration (as revised in 2013) and ethics approval was
obtained from the Institutional Review Board of the authors
[No. QYFYKY (2018-10-11-2)]. All participants gave
written informed consent for their participation.

We retrospectively collected and analyzed patients
with stage IIIA (N2) NSCLC who received neoadjuvant
therapy at the Affiliated Hospital of Qingdao University
from January 2019 to December 2020. Based on the 8th
edition TNM staging of lung cancer of the American Joint
Committee on Cancer (AJCC), the clinical stage of patients
before neoadjuvant treatment was ¢T'1-2N2MO (24). The
inclusion criteria were as follows: (I) all patients were
18 years of age or older and had an Eastern Cooperative
Oncology Group (ECOG) performance status (PS) of
0-1 (25); (II) all patients were diagnosed with NSCLC by
pathological or histological examination before neoadjuvant
treatment; (III) all patients had normal organ function
including adequate cardiopulmonary function, and could
undergo surgical resection after discussion with a multi-
disciplinary team (MDT); (IV) the clinical stage of all
patients was confirmed before neoadjuvant therapy based on
the results of positron emission tomography with computed
tomography (PET-CT) of the whole body, contrast-
enhanced CT, and magnetic resonance imaging (MRI) of
the brain; (V) N2 lymph node involvement was sought
by biopsy using mediastinoscopy and/or endobronchial
ultrasonography (EBUS). When biopsy could not confirm
this, the necessary condition was that the diameter of the
N2 lymph node was greater than 1 cm (>1 c¢m in contrast-
enhanced CT image).

The exclusion criteria were any of the following: (I)
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patients had received any other anti-tumor related treatment
before admission; (II) patients with distant metastasis;
(IT) patients with other significant malignant tumors; (IV)
patients with known EGFR wild-type mutations or ALK

translocation rearrangements.

Neoadjuvant procedures

After MDT consultation and evaluation, eligible patients
were randomly allocated to a neoadjuvant immunotherapy
group and neoadjuvant chemotherapy group. Patients in
the immunotherapy group received the drug nivolumab
(3 mg/kg) intravenously on day 1 of each 21-day cycle (q3w),
for two cycles (day 1, day 22), and in the chemotherapy
group gemcitabine (1,000 mg/m’) was given on days 1 and
8 followed by cisplatin (80 mg/m’) on day 1 of each 21-day
cycle (q3w), for two cycles.

All patients underwent laboratory blood tests before
every 3-week treatment cycle to monitor complete blood
counts and biochemical parameters. All patients were
monitored for adverse advents throughout the course of
treatment based on the National Cancer Institute Common
Terminology Criteria for Adverse Events, Version 4.0
(NCI-CTCAEV4.0) (26). Contrast-enhanced CT of the
chest was repeated to assess tumor response following two
cycles of neoadjuvant therapy and within 7 days before
surgery. All tumor size changes were evaluated according
to the Response Evaluation Criteria in solid Tumors
(RECIST), version 1.1 (27). If the tumor progressed during
the evaluation, the patient did not undergo surgery and was
switched to other treatment.

Surgical procedures

Following the completion of neoadjuvant treatment, every
patient who met the eligibility criteria underwent radical
surgery between 21-28 days after the end of the second
treatment cycle.

All operations were performed under general
anesthesia by the same surgical team with a video-assisted
thoracoscopic surgery (VATS) system and using one-lung
ventilation and double-lumen endotracheal intubation.
During the operation, the patient adopted the contralateral
position and with the chest raised, a small 1.5 cm opening
was cut at the 7th or 8th intercostal space of the mid-axillary
line as the lens port, and a poking card inserted. In addition,
an operation port was located in the fourth intercostal space

Ann Transl Med 2021;9(8):685 | http://dx.doi.org/10.21037/atm-21-1141


http://dx.doi.org/10.21037/atm-21-1141
http://dx.doi.org/10.21037/atm-21-1141

Page 4 of 11

of the front axillary line with an incision width of 3-5 cm.
Surgical procedures for stage IIIA (N2) disease included
the removal of primary lung cancer and a systemic LN
dissection of the ipsilateral hilum and mediastinum. The
scope of surgical resection was determined by the surgeon
according to the individual circumstances of the patient.
Regardless of the surgical method, all patients routinely
underwent mediastinal LN dissection, which contains
groups 4 to 12 lymph nodes (5, 6, 7, 8, 9, 10L, and 11L) on
the left-side and 2 to 4 and 7 to 12 lymph nodes (2R, 4R,
7,8, 9, 10R, and 11R) on the right-side. All LNs surgically
removed were pathologically examined and each classified
by anatomical location using the numbering system
described in the Mountain-Dresler modification of the
American Thoracic Society (MD-ATYS) (28).

The surgical indicators of the two groups, including
operative time, estimated blood loss, complete resection (R0)
rate, and procedure and condition of lymph node dissection
were first recorded. The postoperative related indicators
of the patient, including pathologic remission and TNM
down-staging were then recorded. Finally, morbidity,
mortality, and surgical complications were continuously
monitored during the first 30 days after surgery.

Pathological assessments

The objective pathological response was evaluated by
pathologists at the author’s institution based on measuring
the percentage of residual viable tumor cells in resected
primary tumor, then confirmed by two additional blinded
pathologists. We defined the MPR as the presence of 10%
or less viable tumor cells in resected primary tumor, while
the pCR was defined as the tumor without any viable tumor
cells in the removed lung cancer specimens and all sampled

regional lymph nodes (29-31).

Objectives and endpoints of the study

The primary objectives were to assess the safety and
feasibility of a neoadjuvant application of nivolumab or
chemotherapy (GP: gemcitabine and cisplatin) and to
evaluate the efficacy of neoadjuvant therapy on the clinical
and pathologic tumor response.

The primary endpoint was the risk of major complications
within 30 days after surgery and secondary endpoints were
interval to surgery and 30-day mortality (32). According to
the Clavien-Dindo classification system, major complications
were defined as grade >3.
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Statistical analysis

The mean and 95% confidence interval (CI) were used to
describe continuous variables, while categorical variables
were expressed in counts and percentages. The normality
of individual parameter distributions was assessed with the
Shapiro-Wilk test and comparisons between two groups
of continuous variables were made using Student’ # test or
Wilcoxon rank-sum test. The Chi-square test or Fisher’s
exact test was used to compare categorical variables. All
statistical analyses were performed using R 4.0.3 (The R
Development Core Team, Vienna, Austria) and all statistical
tests were two-sided tests. A P<0.05 was considered to
indicate a statistically significance difference.

Results

From January 2019 to December 2020, a total of 107
eligible patients with stage IIIA (N2) NSCLC received
neoadjuvant treatments, of whom 25 received neoadjuvant
immunotherapy and 82 received neoadjuvant chemotherapy
(Figure I). The baseline clinicopathologic features of patients
in the two treatment groups were well balanced (Tuble I).
Only 1 (4%) patient in the immunotherapy group and 5 (6%)
in the chemotherapy group had mediastinal lymph node
involvement that could not be reached for biopsy.

Tumor responses after neoadjuvant treatment

The radiologic response after at least one cycle of
preoperative neoadjuvant therapy of nivolumab or GP are
shown in Table 2. Of the 25 patients in the neoadjuvant
immunotherapy group who had clinical tumor results that
could be evaluated, 8 patients (32%) had a partial response
(PR), 16 (64%) had stable disease (SD), and 1 (4%) had
progressive disease (PD). However, a complete response
(CR) was seen in 8 (9.8%) patients after neoadjuvant
chemotherapy, and a PR was seen in 36 (43.9%). When
induction strategies were compared, we found no significant
statistical differences between the two groups (P=0.149).

Treatment-related adverse events

All 107 patients receiving neoadjuvant treatments were
evaluated for safety and the results are summarized in Table 3.

Immune-related adverse events
In the neoadjuvant immunotherapy group, all 25 patients
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Figure 1 A schematic of the study subject selection process. NSCLC, non-small cell lung cancer; PD, progressive disease.

received two cycles of treatment before surgery. Overall,
the incidence of immune toxicity in the preoperative setting
was low with 2 (8%) patients in each experiencing grade 2
and grade 3 hepatitis, two patients with grade 2 dermatitis,
and one patient each with grade 2 pneumonia, grade 1
nephritis, and grade 3 colitis. Therefore, immune-related
adverse events of any grade occurred in seven of 25 patients
(28%; 95% CI, 12.1 to 49.4), and only 3 (12%) events were
of grade 3 or higher. None of these adverse events delayed
the next operation for more than 2 weeks.

Chemotherapy-related adverse events

In the chemotherapy group, 80 (97.6%) of 82 patients
received two cycles of neoadjuvant chemotherapy, and
the reason for not completing treatment was that two
(2.4%) patients had disease progression after one cycle of
treatment. Treatment-related adverse events were seen in
77 (93.9% CI, 86.3 to 98) of 82 and 17 (20.7% CI, 12.6
to 31.1) of 82 patients had adverse events of grade 3 or
higher. The most common grade 1 or 2 non-hematologic
treatment-related adverse events were asthenia or fatigue
[35 (42.7%) of 82 patients], alopecia [32 (39%)], myalgia [22
(26.8%)], arthralgia [21 (25.6%)], diarrhoea [20 (24.4%)],
skin disorders [18 (22%)], neurotoxicity [16 (19.5%)],
constipation [15 (18.3%)], and vomiting [14 (17.1%)].
Leukopenia [24 (29.3%)], thrombocytopenia [18 (22%)],
and anemia [12 (14.6%)] were the most common grade 1 or
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2 hematologic treatment-related adverse events. The most
common treatment-related grade 3 or higher adverse events
were leukopenia [5 (6.1%) of 82 patients] and neurotoxicity
[4 (4.9%)]. Nonetheless, none of the adverse events of any
grade reported during neoadjuvant chemotherapy caused
the patient to delay surgery or die.

Surgical procedures and outcomes

Table 4 summarizes surgical procedures and outcomes of
surgery. Of the 107 patients assessable for resection, 102
underwent surgical resection, including 24 in the neoadjuvant
immunotherapy group and 78 in the neoadjuvant
chemotherapy group. The mean interval between completion
of the second dose of drug therapy and surgery was 29.2 days
(95% CI, 27.1 to 31.4 days) in the immunotherapy group
and 28.7 days (95% CI, 27.6 to 29.8 days) in those receiving
chemotherapy. By comparison, the mean interval to surgery
had no clinical significance (P=0.656).

The surgical procedures performed were lobectomy
(79.2% versus 75.6), bilobectomy (12.5% versus 11.5%),
pneumonectomy (4.2% versus 6.4%), and other procedures
(4.2% versus 6.4%). In the two groups, complete resections
(RO) in those receiving surgery occurred in 95.8% versus
84.6%. There was no significant statistical difference
in operation time (P=0.854) and estimated blood loss
(P=0.684), in the two groups. Similarly, there was no
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Table 1 Baseline clinicopathologic characteristics of patients
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Characteristics Neoadjuvant immunotherapy (n=25) Neoadjuvant chemotherapy (n=82) P value
Age, years 62.9 (60.4-65.4) 59.1 (57.2-60.9) 0.056
Male 16 (64.0) 56 (68.3) 0.689
Smoking history 15 (60.0) 48 (58.5) 0.896
FEV1, L 2.8 (2.5-3.0) 2.6 (2.5-2.7) 0.234
ECOG PS 0.225
0 7 (28.0) 34 (41.5)
1 18 (72.0) 48 (58.5)
BMI, kg/m’ 24 (22.3-25.7) 25.2 (24.5-25.9) 0.194
Histology 0.345
Adenocarcinoma 13 (54.2) 54 (70.1)
Squamous cell carcinoma 8 (33.3) 17 (22.1)
Others 3(12.5) 6 (7.8)
Tumor size, mm 35.5 (32.0-39.0) 34.7 (32.4-37.0) 0.456
Clinical T stage 0.066
T 4 (16.0) 29 (35.4)
T2 21 (84.0) 53 (64.6)

Data are presented as no. (%) or mean (95% confidence interval). FEV1, forced expiratory volume during the first second; BMI, body mass
index; ECOG PS, Eastern Cooperative Oncology Group Performance Status.

Table 2 Tumor responses following neoadjuvant treatment

Characteristics Neoadjuvant immunotherapy (n=25) Neoadjuvant chemotherapy (n=82) P value
Radiologic responses 0.149
Complete response 0 8(9.8)
Partial response 8 (32.0) 36 (43.9)
Stable disease 16 (64.0) 34 (41.4)
Progressive disease 1(4.0) 4 (4.9)

Data are presented as no. (%) unless otherwise noted. Based on Response Evaluation Criteria in solid Tumors (RECIST) version 1.1 and

classification.

statistical difference in the probability of postoperative
complications of grade 3 or higher between the two groups
(P=0.757). The most common grade 3 or 4 postoperative
complications (within 30 days) were atrial fibrillation,
followed by subcutancous emphysema and prolonged air
leak, and other events occurring in one patient each.

Pathologic response

Table 5 summarizes pathologic response outcomes.

© Annals of Translational Medicine. All rights reserved.

According to postoperative pathological results, in the
neoadjuvant immunotherapy group, 9 (37.5%) of 24
patients who underwent surgery had a MPR, and 1 (4.2%)
patient had a complete pathological response. In the
neoadjuvant chemotherapy group, of the 78 patients who
underwent resection, 10 (12.8%) achieved a MPR, and 2
(2.6%) had a complete pathological response. There was a
significant difference in the pathological remission of the
two groups (P=0.023).

Among the 24 patients who underwent resection
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Characteristics Grade 1-2 Grade 3—4
Neoadjuvant immunotherapy (n=25)
Any treatment-related adverse event 7 (28.0) 3(12.0)
Colitis 0 1
Hepatitis 2(8.0) 2(8.0)
Dermatitis 2 (8.0) 0
Pneumonia 1(4.0) 0
Nephritis 1(4.0) 0
Neoadjuvant chemotherapy (n=82)
Any treatment-related adverse event 77 (93.9) 17 (20.7)
Non-hematological
Asthenia or fatigue 35 (42.7) 1(1.2)
Alopecia 32 (39.0) 1(1.2)
Myalgia 22 (26.8) 0
Arthralgia 21 (25.6) 0
Diarrhoea 20 (24.4) 3(3.7)
Skin disorders 18 (22.0) 1(1.2)
Neurotoxicity 16 (19.5) 4 (4.9)
Constipation 15 (18.3) 1(1.2)
Vomiting 14 (17.1) 3(3.7)
Hematological
Anemia 12 (14.6) 0
Leukopenia 24 (29.3) 5(6.1)
Thrombocytopenia 18 (22.0) 2 (2.4)

Data are presented as no. (%) unless otherwise noted. Patients might have experienced more than one adverse event.

following nivolumab therapy, pathological down-staging
from the pretreatment clinical stage occurred in 11 (45.8%)
patients. In neoadjuvant chemotherapy group, 40 (51.3%)
patients reached the pathological stage of the clinical disease
stage. However, no significant associations were identified
between any clinical parameter and pathological down-
staging (P=0.641).

Discussion

This study was a single-center retrospective study to
compare the perioperative safety and feasibility outcomes
of a neoadjuvant immunotherapy group and a neoadjuvant
chemotherapy group in the treatment of resectable stage

© Annals of Translational Medicine. All rights reserved.

TITA (N2) NSCLC.

The results show that of the 107 patients receiving
neoadjuvant therapy, 102 achieved the primary and secondary
endpoints. One patient in the neoadjuvant immunotherapy
group and four in the neoadjuvant chemotherapy group did
not undergo surgery because their disease progressed, and
they were switched to treatment with other strategies. There
was no significant statistical difference between the two
groups in other clinical indicators except for pathological
remission. Further comparison of the postoperative
pathological remission of the two groups showed that the
immunotherapy group had a higher MPR. Some research
suggests that the MPR may be related to the long-term
survival of patients and that it will become an indicator of
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Table 4 Surgical procedures and outcomes
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Characteristics Neoadjuvant immunotherapy (n=24) Neoadjuvant chemotherapy (n=78) P value
Interval to surgery, days 29.2 (27.1-31.4) 28.7 (27.6-29.8) 0.656
Procedure 1.000

Lobectomy 19 (79.2) 59 (75.6)

Bilobectomy 3 (12.5) 9 (11.5)

Pneumonectomy 14.2) 5(6.4)

Other 1(4.2) 5 (6.4)
Outcome 0.385

Complete resection (RO) 23 (95.8) 66 (84.6)

Incomplete resection (R1) 14.2) 10 (12.8)

Grossly incomplete resection (R2) 0 2 (2.6)
Operative time, min 196.3 (177.1-215.4) 193.9 (181.1-206.8) 0.854
Estimated blood loss, mL 91.7 (67.4-115.9) 86.7 (75.2-98.1) 0.684
Number of lymph nodes dissected 17.3 (14.7-19.9) 19.9 (18.3-21.5) 0.126
Length of hospital stay, days 5.8 (56.3-6.3) 5.8 (5.4-6.2) 0.980
Thirty-day deaths 0 1(1.3) 1.000
Complications grade >3 3 13 0.757

Atrial fibrillation 14.2) 5(6.4)

Prolonged air leak 14.2) 2 (2.6)

Pneumothorax 0 1(1.3)

Pleural effusion 0 2(2.6)

Chylothorax 0 1(1.3)

Subcutancous emphysema 14.2) 4(5.2)

Data are presented as no. (%) or mean (95% confidence interval).

the survival time of patients in the future, but more research
is required to confirm this (33,34).

The concept of neoadjuvant chemotherapy, which
refers to systemic or local chemotherapy given before local
treatment of malignant tumors (surgery or radiotherapy)
and is also used to distinguish postoperative adjuvant
chemotherapy, was first proposed by Frei and his colleagues
in 1982. Until now, researchers have paid close attention
to neoadjuvant immunotherapy with anti-PD-1 and anti-
PD-L1 ICIs. However, this comprehensive treatment plan
that is still in the clinical trials stage and full evaluation of
its safety and effectiveness is critical.

Since the role of neoadjuvant therapy in the treatment
of NSCLC is a relatively complex problem involving many
factors, this study only sought to analyze safety during a
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limited period, the perioperative period.

Most of the time we focus more on NSCLC, but it
should not be overlooked that about 13-15% of patients
are small cell lung cancer (SCLC) (35). SCLC is one of the
most common malignant tumors that seriously threaten
the life and health of patients, and can be divided into
limited-stage SCLC (LS-SCLC) and extensive-stage SCLC
(ES-SCLC). Chemotherapy combined radiotherapy is
still the standard treatment for the vast majority of LS-
SCLC patients. At the 2018 World Conference on Lung
Cancer, the IMpower-133 study published has achieved an
unprecedented breakthrough, opening a new chapter in
the treatment of ES-SCLC (36). However, the treatment
strategy of SCLC is still worth exploring.

There are several limitations to this study. Firstly, its
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Table 5 Pathologic response
Characteristics Neoadjuvant immunotherapy (n=24) Neoadjuvant chemotherapy (n=78) P value
Pathologic remission 0.023
Major pathological response 9 (37.5) 10 (12.8)
Complete pathological response 14.2) 2 (2.6)
Pathological T down-staging 9 (37.5) 28 (35.9) 0.886
Pathological N down-staging (to N1 or 11 (45.8) 40 (51.3) 0.641

NO)

Data are presented as no. (%) unless otherwise noted.

retrospective nature produces two sets of data with selective
deviations, which increase the deviation of research results.
Therefore, we need to conduct forward-looking randomized
control studies in the future. Secondly, the study was a
small sample study conducted in a single medical center and
will require a large sample size multi-center study in the
future to confirm the results. At the same time, this study
did not include patients with genetic variations in the study
population, whether it will affect the neoadjuvant therapy
response and overall survival of patients needs to be further
explored. In addition, this study mainly demonstrates the
perioperative safety and feasibility outcomes of neoadjuvant
treatment for stage IIIA (N2) NSCLC after surgery. We
will continue to follow-up and hope to provide findings
pertinent to long-term efficacy such as tumor recurrence,
metastasis, or 5-year survival rate, in the future.

Conclusions

When comparing the perioperative safety and feasibility
results of neoadjuvant immunotherapy and neoadjuvant
chemotherapy for the treatment of stage IIIA (N2) NSCLC,
we found that most patients from each group achieved the
primary and secondary endpoints of the study. However,
by analyzing the research data, it can be seen that the two
groups of patients have significant statistical differences in
the main pathological response.
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