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The advent of immune checkpoint inhibitors (ICIs)
has rapidly transformed the treatment paradigm for
lung cancers. In patients with advanced and locally
advanced non-small cell lung cancer (NSCLC) exposed
to chemoradiation, the clinical outcomes were improved
with ICIs. The use of ICIs for resectable NSCLC, which
accounts for 30-40% among NSCLC, has now expanded
into neoadjuvant and adjuvant settings (1). Systemic
chemotherapy, including platinum-based regimen, has
been the mainstay of perioperative treatment to increase
the surgical resection rate, minimize the chances of
postoperative recurrence and prolong survival (2). A meta-
analysis of 14 trials showed that neoadjuvant chemotherapy
resulted in an absolute improvement in recurrence-
free survival of 6% at 5 years (3). However, the survival
benefit of adjuvant chemotherapy is 5% according to the
LACE meta-analysis and neoadjuvant chemotherapy when
compared with surgery alone (4,5). To improve clinical
outcomes, clinical and translational research interventions
are underway to utilize ICIs and targeted therapies in the
perioperative settings.

A recent expert opinion published in Translational Lung
Cancer Research offers a comprehensive review of existing
clinical trials of neoadjuvant and adjuvant ICIs with
and without chemotherapy, along with management of
immunotherapy-related adverse events (irAEs). The experts
also commented on the assessment of treatment efficacy.

ICIs in patients with early-stage lung cancer induced
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greater host immunity and reduced tumor clonal
heterogeneity resulting in enhanced antitumor effects (6).
Several large-scale studies are ongoing in the neoadjuvant
setting as single or dual combinational therapies. Two cycles
of nivolumab neoadjuvant ICIs induced a major pathologic
response (MPR) of resected tumor (7). However, none of
the patients showed an MPR in the PRINCEPS trial, in
which only one cycle of atezolizumab was administered (8).
Furthermore, the MPR was more frequently observed
in the nivolumab plus ipilimumab (50%) arm than in the
nivolumab monotherapy (24%) arm (9). The combination
of neoadjuvant immunotherapy and platinum doublet
chemotherapy yielded additional advantages. Phase III trials
of various neoadjuvant ICI combination therapies have been
proposed, including Checkmate 816, which showed that
the median residual population of viable tumor cells in the
primary tumor were 10% vs. 74% for nivo+chemotherapy vs.
chemotherapy alone (10). In SAKK 16/14 trials, the addition
of perioperative durvalumab to neoadjuvant chemotherapy
in patients with stage IITA (N2) NSCLC resulted in an MPR
among 62% of patients and an encouraging 1-year event-
free survival rate of 73% (11). Conventional therapies such
as chemotherapy might transform cold tumors without
an immune response into hot tumors with immunologic
activation following exposure to tumor antigens released by
dying cancer cells, inducing enhanced therapeutic effects of
ICIs (12).

The goal of adjuvant therapy is to treat micrometastatic
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disease and prevent recurrence. Several studies are currently
investigating the role of adjuvant immunotherapy in
NSCLC. There are ongoing trials of adjuvant therapy with
anti PD-1 agents (ANVIL and PEARLS), including two
key trials investigating anti-PD-L1 agents in resectable
NSCLC (Impower010 and BR31) (13). Results of pre-
planned interim analysis of Impower010, a randomized
phase III trial of adjuvant atezolizumab vs. best supportive
care (BSC) after adjuvant chemotherapy in patients with
early-stage resected NSCLC patients revealed a statistically
significant disease-free survival (DFS) following atezolizumab
treatment when compared with BSC for patients with PD-
L1 TC >1% stage II-IITIA (14). The ALCHEMIST-nivo
trial, which randomized patients with stage IB-IIIA NSCLC
without driving mutations to receive 1 year of nivolumab or
observation after surgery, has recently completed accrual (15).
The results of these studies may have a substantial impact on
the clinical management of patients with resectable NSCLC
after surgery.

Despite the promising results of perioperative ICIs
therapy, several questions have yet to be addressed, including
irAEs, which can be serious, and in a few cases, even life-
threatening, resulting in inoperability, delayed surgery, or
increased chance of postoperative complications (16). Before
starting ICIs, physicians should assess patients’ possible
risk factors such as autoimmune disease, immunodeficiency
disease, and significant infection history. In addition, a
regular checkup for possible irAEs using routine blood
chemistry tests, pulmonary function tests and ECG
during or after neoadjuvant immunotherapy is essential.
In a study evaluating the safety of neoadjuvant nivolumab
in resectable NSCLC patients, the treatment was not
associated with increased perioperative morbidity or
mortality. However, half of the video-assisted thoracoscopic
surgery/robotic cases were converted to thoracotomy
due to hilar lymph node inflammation or fibrosis (17).
Further, postoperative irAEs and complications such as
lung leakage, bronchopleural fistula, empyema, pulmonary
infection and nonspecific pneumonia were reported. The
studies to date suggest that neoadjuvant immunotherapy
in patients with operable early-stage NSCLC is relatively
safe, with incidences of any-grade and >3 grade irAEs of
23-57% and 4.5-13%, respectively. However, these are
mostly phase I/II studies with a small sample size and short
observation time (16). Large-scale prospective studies with
sufficient observation periods are necessary to identify
potential risk factors associated with perioperative irAEs. In
addition, physicians should be able to manage the possible
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perioperative irAEs.

Biomarkers predicting postoperative outcomes are
essential in order to facilitate neoadjuvant ICI therapies. In
the absence of currently available biomarkers that predict
response or resistance to ICI therapies, the investigation of
other driving mutations using next-generation sequencing
(NGS) must be approached with caution. Patients with
concurrent EGFR mutations may benefit from receiving
EGFR TKIs as perioperative treatment. About 40% of
patients with lung adenocarcinoma in Asia carry EGFR gene-
activating mutations. Treatment with neoadjuvant EGFR-
TKIs resulted in objective response in approximately half
of EGFR-sensitive NSCLC patients with tolerable adverse
effects (18). Furthermore, the phase III NeoADAURA
(NCT04351555) trial of efficacy and safety of osimertinib
(with/without chemotherapy) versus chemotherapy plus
placebo as neoadjuvant treatment in resectable stage II-I1IB
EGFRm NSCLC is still under way (19).

Many of the neoadjuvant chemoimmunotherapy trials
evaluated the prognostic value of programmed cell death
ligand 1 (PD-L1) or tumor mutation burden (TMB) in
clinical outcomes involving locally advanced and metastatic
NSCLC. However, in the neoadjuvant setting, PD-
L1 expression and TMB have shown contrasting results
until now (20). Other factors, such as tumor infiltrating
lymphocytes (TILs) and immune-related genes (CD 274,
PDCDI1, CTLA4, B2M, and HLA) were not associated with
clinical outcomes including MPR or PFS in neoadjuvant
ICIs (21).

To assess treatment response, CT is often used in
patients with NSCLC exposed to conventional therapy.
The Response Evaluation Criteria in Solid Tumors
(RECIST) by CT are valid and consistent in defining
response to treatment (22). However, changes in
inflammation and interstitial or fibrotic components of
tumors affect the CT results, and limit the accuracy of
predicting histopathological responses after treatment with
neoadjuvant ICIs (23). Some investigators have reported
a significant correlation between the pathologic response
and the PET response, showing that PET may be a
more reliable diagnostic tool for evaluation of treatment
response to neoadjuvant ICIs compared with CT (24). In
addition, recent studies suggest that analysis of tumor DNA
fragments released in the systemic circulation [circulating
tumor DNA (ctDNA)] may represent a valuable approach
for monitoring tumor burden in NSCLC patients after
surgery or predict pathologic tumor regression after
neoadjuvant therapies (25).
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In summary, perioperative immunotherapy for resectable
NSCLC is promising, but its efficacy and safety have
yet to be investigated. Neoadjuvant therapy may delay
the timing of surgery, and risk of surgical complications
such as hilar fibrosis may not be underestimated. Further,
irAEs may occur during and after the treatment, especially
when dual ICIs are used. In addition, the assessment of
pseudoprogression or hyperprogression before surgery
requires in-depth studies and sufficient clinical data. Finally,
consensus on patient selection criteria for perioperative
IClIs, selection of an appropriate ICI, the number of cycles,
and timing of treatment response assessment should be
based on vigorous discussion by the experts.

In this “Expert consensus on perioperative immunotherapy
for local advanced non-small cell lung cancer”, a group of
eminent international specialists involved in the treatment
of lung cancer present a comprehensive and detailed review
of the role of state-of-the art perioperative ICIs in locally
advanced resectable NSCLC, discussing the lights and
shadows of IClIs, either in AEs during or after ICI treatment
and surgical complications, as well as the therapeutic
efficacy in clinical trials. We hope that the readers of
Translational Lung Cancer Research will find this special series
useful in their clinical practice and as an inspiration for
further research efforts.
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