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Introduction

Lung cancer is the leading cause of cancer-related deaths 
worldwide and in China (1). According to the National 
Cancer Center of China, there were more than 815,000 new 
cases of lung cancer and 714,000 lung cancer-related deaths 
in 2020 (2), making lung cancer the most prevalent and 
lethal malignancy in China (3). Non-small cell lung cancer 
(NSCLC) is the main pathological type of lung cancer, 
accounting for about 80–85% of all lung cancer cases (4). 
Although surgery is the mainstay of treatment for early-
stage NSCLC, 30–55% of patients experience recurrence 
despite curative resection (5,6). Over 20% of NSCLC 
patients with stage I, 50% with stage II, and a staggering 60% 
with stage IIIA die from disease progression within 5 years 
despite receiving curative-intent surgery (7). In surgically 
resected patients, the risk of distant metastases may even 
be greater than the risk of local and regional recurrence 
suggesting that there is an urgent need for an earlier and 
better systemic control. Perioperative chemotherapy has been 
used in patients with resectable locally advanced NSCLC. 
However, studies have shown that neoadjuvant or adjuvant 
chemotherapy can only increase the 5-year overall survival 
rate by about 5% (8,9). The modest benefit relative to high 
toxicities often results in poor patient compliance (10).

The development of immune checkpoint inhibitors 
(ICIs) is a revolutionary milestone in the field of immuno-
oncology. ICIs reinvigorate antitumor immune responses 
by interrupting co-inhibitory signaling pathways and 
promote immune-mediated elimination of tumor cells. 
Multiple studies have shown that ICIs provide long-term 
survival benefits for patients with oncogenic driver negative 
advanced and unresectable locally advanced NSCLC (11-18). 
Preliminary studies have suggested that immunotherapy 
may play a promising role in treating patients with 
resectable NSCLC. Neoadjuvant immunotherapy can 
utilize higher levels of endogenous tumor antigens in the 

intact tumor to enhance T-cell priming, leading to more 
tumor-specific T-cell activation in the circulation and 
thereby exerting stronger anti-tumor effects and reducing 
postoperative relapse (19,20). On the other hand, adjuvant 
immunotherapy can further activate effector T cells and 
modulate the post-operative immunosuppressive status (21).  
In recent years, immunotherapy has been extensively 
explored in the treatment of early-stage NSCLC.

In the past, several phase II studies (22-26) examining 
the roles of neoadjuvant immune-based therapy have 
generally confirmed the short-term pathological response 
benefits of immunotherapy alone or in combination with 
chemotherapy. However, many clinical controversies 
remain to be clarified when adopting immunotherapy 
for early NSCLC, including patient population, timing 
of immunotherapy in relation to surgery, predictive 
biomarkers, treatment duration, etc. With the recent results 
of phase III clinical studies (27-29), immunotherapy has 
begun to revolutionize the treatment landscape for patients 
with resectable early-stage NSCLC. To better guide 
Chinese thoracic surgeons in the immunotherapy of early-
stage NSCLC, well-known thoracic surgeons in China and 
abroad, as well as international thoracic medical oncologists, 
were invited to participate in an in-depth discussion on the 
hot topics and controversial issues of immunotherapy for 
early-stage NSCLC, and accordingly, this international 
expert consensus was developed by incorporating the latest 
evidence.

Consensus 1: Neoadjuvant immunotherapy 
combined with chemotherapy, or adjuvant 
immunotherapy (after adjuvant chemotherapy) 
can be used for patients with resectable stage 
II–IIIA NSCLC

CheckMate 816 (27) is a phase III randomized controlled 
trial designed to evaluate the efficacy and safety of 3 cycles 
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of nivolumab plus platinum-doublet chemotherapy as 
neoadjuvant therapy in treating adult patients with epidermal 
growth factor receptor (EGFR)/anaplastic lymphoma kinase 
(ALK)-negative resectable NSCLC (tumor ≥4 cm or lymph 
node positive). Nivolumab plus chemotherapy significantly 
improved the co-primary endpoint (pathological complete 
response, pCR) compared with chemotherapy alone [24% 
vs. 2.2%; odds ratio (OR) = 13.94; 99% confidence interval 
(CI): 3.49–55.75; P<0.0001], and the combination was safe 
and tolerable. The event-free survival (EFS), which was 
another primary endpoint, was also significantly improved. 
The median EFS was 31.6 months [95% CI: 30.2 months–
not reached (NR)] in the nivolumab plus chemotherapy 
group and 20.8 months (95% CI: 14.0–26.7 months) in 
the chemotherapy alone group [hazard ratio (HR): 0.63; 
95% CI: 0.43–0.91; P<0.005] (30). Based on this study, 
the United States (USA) Food and Drug Administration 
(FDA) approved nivolumab in combination with platinum-
based doublet chemotherapy as neoadjuvant therapy for the 
treatment of adult patients with resectable NSCLC (tumor 
≥4 cm or node-positive).

Several phase III studies are currently underway in the 
adjuvant setting, two of which recently announced positive 
results. IMpower010 (28) is a randomized, multi-center, 
open-label, phase III study. The eligible patients were 
diagnosed with stage IB (tumors ≥4 cm) to IIIA NSCLC 
in accordance with 7th edition of the Union Internationale 
Contre le Cancer and American Joint Committee on 
Cancer (UICC/AJCC) staging system. Efficacy and safety 
were evaluated in patients who were randomly assigned 
to receive adjuvant atezolizumab (up to 16 cycles) or best 
supportive care (BSC) after complete resection and adjuvant 
chemotherapy. Data showed that atezolizumab significantly 
improved disease-free survival (DFS) compared with BSC 
in stage II–IIIA patients with programmed death-ligand 
1 (PD-L1) was expressed on 1% or more of tumor cells 
(HR: 0.66; 95% CI: 0.50–0.88; P=0·0039) with 3-year DFS 
rate of 60% in the treatment arm compared with 48.2% in 
the BSC arm, meeting one of its endpoints of this study. 
Notably, for patients with tumor expression of PD-L1 
1–49% atezolizumab did not lead to a statistically significant 
DFS improvement, suggesting that much of the benefit 
was driven by the population of NSLCs with high PD-L1 
expression (≥50%). Accordingly, the US FDA has approved 
atezolizumab for use as an adjuvant treatment following 
resection and platinum-based chemotherapy in patients 
with stage II to IIIA NSCLC whose tumors have PD-L1 
expression on ≥1% of tumor cells. The European Medicines 

Agency was even more restrictive with an approval of 
atezolizumab for the use only in patients with stage II to 
IIIA NSCLC whose tumors have PD-L1 ≥50% expression. 

In addition, the randomized, controlled, triple-blind 
phase III study KEYNOTE-091 (29) also announced its 
interim results, confirming the benefit of immunotherapy in 
adjuvant setting. KEYNOTE-091 was designed to evaluate 
the efficacy of adjuvant pembrolizumab (18 cycles) versus 
placebo after R0 resection (adjuvant chemotherapy was 
not mandatory) in treating stage IB (tumor ≥4 cm) to IIIA 
NSCLC (as per the UICC/AJCC staging system version 7). 
The dual primary endpoints were DFS in overall population 
(regardless of PD-L1 expression status) and that of patients 
with high PD-L1 expression [tumor proportion score (TPS) 
≥50%]. Pembrolizumab was found to significantly improve 
DFS in the overall population, with a median DFS of 53.6 
months, which was significantly superior to that in the 
placebo group (median DFS, 42.0 months; HR 0.76; 95% 
CI: 0.63–0.91; P=0.0014). For patients with high PD-L1 
expression, pembrolizumab showed a favorable trend, but 
the pre-specified statistical difference was not reached. Key 
subgroup analyses showed consistent beneficial trends. Safety 
profiles are as expected with no new safety signals identified 
in the pembrolizumab group. The OS data is not yet mature. 
Thus, pembrolizumab reduces the risk of recurrence or death 
in patients with resectable NSCLC, regardless of PD-L1 
expression level, and could be a new option for postoperative 
adjuvant therapy in patients with operable stage IB–IIIA (per 
UICC/AJCC version 7) NSCLC.

As shown in the currently available data, either 
neoadjuvant or adjuvant immunotherapy can provide 
benefits to patients with early-stage NSCLC. In terms of 
prioritization of neoadjuvant immune checkpoint blockade 
[anti-PD-(L)1 therapy] as monotherapy versus combined 
with chemotherapy, evidence clearly reveals an increased 
rate of pCR with the addition of chemotherapy to PD-
(L)1 blockade and highly encouraging survival outcomes 
(DFS or EFS or PFS) (22,23,25-27,31-35). It is conceivable, 
therefore, that this improved pCR will translate into 
long-term OS benefits. Most of the studies evaluating 
neoadjuvant single-agent ICI revealed it to be safe and 
feasible before curative-intent surgery. The NEOSTAR 
randomized study tested neoadjuvant nivolumab alone 
or combined with ipilimumab (36). The treatments were 
feasible with an overall manageable toxicity profile and the 
combination demonstrated promising major pathologic 
response (MPR) and pCR rates. However, a study reported 
by Reuss et al. (37) showed that neoadjuvant ipilimumab 
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plus nivolumab underwent early termination of the study 
arm. Although the combination was feasible, 67% of 
patients experienced AEs with 33% being grade 3 or 
higher. These conflicting safety signals may be related 
to specific clinicopathological and tumor molecular 
characteristics of the patient populations. Additional trials 
testing combination of multiple immune pathway inhibition 
(38,39) will inform us on the efficacy of immunotherapy 
combinations and on the patient populations who are most 
likely to derive clinical benefit.

The ultimate goal in early-stage NSCLC should be 
improving OS. Several on-going phase III studies are 
evaluating perioperative immunotherapy (neoadjuvant + 
adjuvant immunotherapy), including KEYNOTE-671 
(NCT03425643),  IMpower-030 (NCT03456063), 
A E G E A N  ( N C T 0 3 8 0 0 1 3 4 ) ,  a n d  C h e c k M a t e -
77T (NCT04025879). None of these trials, except 
KEYNOTE-671, include OS as a co-primary endpoint.

We recommend the use of neoadjuvant immunotherapy 
combined with chemotherapy or adjuvant immunotherapy 
(monotherapy) after platinum-based chemotherapy in 
patients with resectable stage II–IIIA NSCLC.

Consensus 2: There are no confirmatory 
biomarkers that uniformly predict the efficacy 
of neoadjuvant chemo-immunotherapy. 
Neoadjuvant/adjuvant immunotherapy should 
not be used routinely in patients with EGFR 
mutations/ALK fusions

For advanced NSCLC, PD-L1 is currently the most widely 
used predictive biomarker. The results of KEYNOTE-024 
and KEYNOTE-042 showed that pembrolizumab 
monotherapy was superior to standard chemotherapy in 
patients with PD-L1 ≥50% and PD-L1 ≥1%, respectively 
(40,41). The IMpower110 study showed that atezolizumab 
monotherapy was superior to standard chemotherapy in 
patients with driver-mutation negative NSCLC patients 
with high PD-L1 expression (TC3/IC3) (42). Accordingly, 
most guidelines recommend PD-L1 as a companion 
diagnostic marker for immunotherapy in patients with 
driver-mutation negative advanced NSCLC. A variety 
of biomarkers have been explored in previous phase I/
II trials on immunotherapy for early-stage NSCLC, but 
with inconsistent findings. With the release of more data 
from phase III trials, some new evidence on the biomarkers 
of immunotherapy for early-stage NSCLC has become 
available.

Subgroup analysis in the CheckMate 816 showed that 
nivolumab plus chemotherapy was beneficial in terms of 
pCR and EFS in patients with different PD-L1 expression 
levels, especially in the subgroup with PD-L1 ≥50% (30). 
IMpower010 study confirmed that atezolizumab provided 
a significant DFS benefit in patients with PD-L1 tumor 
cell (TC) ≥1%, and subgroup analysis also demonstrated 
that patients with PD-L1 ≥50% had the most prominent 
benefit (28), while patients with negative PD-L1 expression 
experienced no benefit (HR: 0.97; 95% CI: 0.72–1.31). 
However, KEYNOTE-091 demonstrated that adjuvant 
pembrolizumab provided DFS benefits regardless of PD-
L1 expression levels (29). Therefore, the predictive value of 
PD-L1 expression level for the efficacy of immunotherapy 
for early-stage NSCLC remains to be confirmed.

In recent years, with the rapid development of gene 
sequencing technology, circulating tumor DNA (ctDNA) 
has become a hot research topic. In an exploratory subgroup 
analysis of ctDNA clearance rate in the CheckMate  
816 study, patients who achieved ctDNA clearance on 
the first day of the third cycle had a higher pCR rate than 
patients whose ctDNA was not cleared (27), suggesting 
that ctDNA may be predictive of the tumor response. In 
contrast, Zhou et al. (43) reported in the IMpower010 study 
that, regardless of whether ctDNA-minimal residual disease 
(MRD) was positive or negative, adjuvant atezolizumab could 
provide DFS benefit. Thus, the predictive value of ctDNA 
remains controversial.

For advanced NSCLC with positive driver aberrations 
such as EGFR mutation and ALK rearrangements, targeted 
therapy have provided remarkable efficacy and are the 
current standard treatment of choice. Based on the findings 
of the ADAURA study and EVIDENCE study, osimertinib 
and icotinib are approved for adjuvant treatment of EGFR 
mutation-positive resectable early-stage NSCLC after radical 
surgery, and this has also been recommended by the Chinese 
Society of Clinical Oncology (CSCO) guidelines (44). In the 
IMpower010 study (28), 117 patients with EGFR mutations 
and 33 patients with ALK rearrangements were included. 
For patients with stage II–IIIA NSCLC, subgroup analysis 
showed that patients with EGFR/ALK aberrations were less 
likely to benefit from adjuvant atezolizumab compared to 
those without mutations. KEYNOTE-091 also included 
patients with EGFR/ALK aberrations. Subgroup analysis 
revealed that patients with EGFR mutations (n=73) showed 
a trend favoring pembrolizumab (HR: 0.44; 95% CI: 
0.23–0.84), which was more prominent than that in patients 
without EGFR mutations (n=434) (HR: 0.78; 95% CI: 0.59–
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1.05) (29). At present, there are no phase III trial data on 
neoadjuvant immunotherapy for patients with EGFR/ALK 
aberrations. Whether patients with EGFR/ALK-positive 
early-stage NSCLC will benefit from immunotherapy 
warrants further investigations.

Currently, there is no consistent evidence that molecular 
markers uniformly predict the efficacy of neoadjuvant/
adjuvant immunotherapy. The role of driver genes such 
as EGFR and ALK in perioperative immunotherapy for 
early-stage NSCLC is not yet clear. Based on the currently 
available data and approved indications, it is recommended 
that neoadjuvant/adjuvant immunotherapy should not 
be used routinely in patients with EGFR mutations/ALK 
fusions.

Consensus 3: Three cycles of neoadjuvant 
chemo-immunotherapy are recommended, and 
the treatment course may be refined when 
taking account of therapy response, tolerance 
and surgery difficulties

The purpose of neoadjuvant therapy is to downstage 
tumors, increase R0 rate, and treat sub-clinical micro-
metastases at the earliest time point in the therapeutic 
course. A short course of neoadjuvant immune-based 
therapy may not be adequate to take effect. If the duration 
of therapy is prolonged, however, the disease may 
unfortunately progress which leads to the loss of surgical 
window of opportunity, making the duration of neoadjuvant 
treatment a critical issue. A pre-clinical study (45) showed 
that the presence of a primary tumor appeared to be key to 
the efficacy of neoadjuvant immunotherapy, and the efficacy 
was closely correlated with the timing of tumor resection 
after treatment. To prevent progression in patients with 
drug resistance, the International Neoadjuvant Melanoma 
Consortium (INMC) recommends six to eight weeks of 
neoadjuvant therapy for melanoma, depending on the cycle 
length of different clinical trials. At present, the effects of 
neoadjuvant immune-based therapy on early-stage NSCLC 
have been demonstrated in multiple phase I/II clinical trials, 
with one phase III trial recently releasing its findings. The 
neoadjuvant single-agent immunotherapy in the CheckMate 
159, LCMC3, and TOP1501 trial was administered for  
2 cycles, and surgery was performed 28–56 days after the first 
cycle (23,33,34). Neoadjuvant therapy with immunotherapy 
p l u s  c h e m o t h e r a p y  ( C h e c k M a t e  8 1 6 ,  N A D I M , 
NCT02716038 and SAKK 16/14) or dual immunotherapy 
(NEOSTAR) was administered for 2 to 4 cycles, and surgery 

was performed 3–7 weeks after the end of the neoadjuvant 
therapy (22,25-27,36,46). Retrospective studies (47,48) also 
showed that most patients with early-stage NSCLC received 
neoadjuvant immunotherapy 1–4 weeks before surgery. 
In another real-world study (49), larger tumor diameter, 
higher ypN stage, and no MPR after neoadjuvant therapy 
were associated with worse prognosis. Therefore, under 
the premise of balancing the difficulty of surgery, an 
appropriate extension of the treatment course may further 
reduce the tumor diameter, lower the stage, and provide 
survival benefits. At present, the duration of neoadjuvant 
immune-based therapy has not been fully elucidated. Given 
the phase III data from CheckMate 816, three cycles are 
recommended for neoadjuvant chemo-immunotherapy. 
Treatment course may be refined when balancing treatment 
efficacy and surgery timing in clinical practice. 

Consensus 4: The benefit from neoadjuvant 
immunotherapy can be assessed by positron-
emission tomography (PET)-computed 
tomography (CT), in conjunction with circulating 
tumor DNA (ctDNA) level and/or serum tumor 
markers, if available

CT is a routine radiographic modality for assessing response 
in patients with NSCLC exposed to conventional anti-
cancer therapy. The Response Evaluation Criteria in Solid 
Tumors (RECIST) by CT has been widely adopted and the 
standard for defining response to treatment (50). However, in 
41–45% of patients, the pathological response was found to 
be inconsistent with the CT findings (23,36,51,52). Changes 
in inflammation and interstitial or fibrotic components of 
tumors may affect the CT results, compromising the ability 
of CT imaging to accurately predict histopathological 
responses after neoadjuvant therapy. It was suggested that 
PET-CT provided more useful information on assessing 
response of advanced NSCLC to immunotherapy than that 
of CT (53). A recent study suggested that 18F-FDG PET-
CT can predict MPR to neoadjuvant anti-PD-1 agent in 
resectable NSCLC (51). Therefore, PET-CT in assessing 
immunotherapy response to NSCLC seems to be a valuable 
in clinical application. However, patients treated with 
neoadjuvant ICIs may demonstrate radiologically abnormal 
nodes post-therapy (e.g., nodal immune flare, NIF) that 
are devoid of cancer upon pathological evaluation. This 
apparent radiological progression in lymph nodes may 
occur due to an inflammatory response after neoadjuvant 
immunotherapy, and such cases should be evaluated by 
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pathological examination to distinguish NIF from true 
nodal progression and to ensure appropriate clinical 
treatment planning (52).

In addition, incorporating ctDNA or serum tumor markers 
with imaging may be associated with improved prognosis 
in NSCLC patients. The CheckMate 816 study (27)  
evaluated the potential role of ctDNA as a predictive 
biomarker for neoadjuvant immunotherapy. The results 
showed that the ctDNA clearance rate in the nivolumab 
plus chemotherapy group was higher than that in the 
chemotherapy alone group and might be related to pCR. In 
addition, an exploratory analysis of the NADIM study (54) 
showed that pre-treatment ctDNA analysis could identify 
patients at high risk of progression and was superior to 
imaging in predicting survival (RECIST v1.1 criteria). 
On the other hand, postoperative detection of molecular 
residual disease (MRD) based on ctDNA has demonstrated 
potential for monitoring lung cancer recurrence and predict 
prognosis (55). The Cancer Personalized Profiling by Deep 
Sequencing (CAPP-Seq) study (56) analyzed CAPP-seq 
ctDNA in 255 blood samples from 40 patients with stage 
IB–III locally advanced lung cancer, and ctDNA was shown 
to detect MRD effectively in patients with locally advanced 
lung cancer after surgery and was earlier than standard 
imaging in identifying residual/recurrent diseases. The 
TRACERx study (57) included 24 patients with early-stage 
lung cancer who received surgical resection and underwent 
ctDNA monitoring before and after surgery. ctDNA was 
detected in 92.9% (13/14) of the patients with recurrence 
before or at the time of recurrence, but was detected in only 
1 of 10 patients who did not experience recurrence. Similar 
results were observed in the MRDetect (58) and DYNAMIC 
studies (59). In addition, a retrospective study showed that 
in locally advanced NSCLC, ctDNA-MRD may serve as 
a predictor to guide treatment plan as it can predict ICI 
benefit after chemoradiation therapy (60). Therefore, in 
patients who received neoadjuvant immunotherapy, positive 
ctDNA-MRD after radical resection of early-stage NSCLC 
may indicate a high risk of recurrence and such patients 
require close follow-up, and the escalation of treatment may 
be considered (61).

I n  s u m m a r y,  t h e  b e n e f i t  f r o m  n e o a d j u v a n t 
immunotherapy can be assessed by PET-CT, in conjunction 
with ctDNA and/or serum tumor markers if available.

Consensus 5: Surgery can be performed  
4–6 weeks after the last cycle of neoadjuvant 
immunotherapy, whereas adjuvant 
immunotherapy can be administered 3–8 weeks 
after surgery or adjuvant chemotherapy

Determining the timing of surgery after neoadjuvant 
immunotherapy is critical. Early surgery may lead to serious 
surgical complications, while delayed surgery may lead 
to tumor progression. Before determining the timing for 
neoadjuvant immunotherapy and surgery, it is important 
to understand the T cell proliferation cycle, the best time 
for effector cells to function, and when tumor resection has 
minimal impact on antitumor immunity, which are very 
challenging experimentally. However, studies (62) have 
shown that it is possible to measure human antigen-specific 
T cell responses over time by systematic deuterium labeling, 
although further basic and clinical trials are still needed 
to determine the optimal timing of surgery. Although the 
results of neoadjuvant immune-based therapy for early-
stage NSCLC are mostly from phase II trials, they are still 
informative. In CheckMate159, LCMC3, and TOP1501, 
surgery was performed 1–5 weeks after the completion of 
neoadjuvant single-agent immunotherapy (23,33,34). In 
CheckMate 816, NADIM, SAKK16/14, NCT02716038 
and NEOSTAR, surgery was performed 3–7 weeks after the 
completion of the neoadjuvant treatment (22,25-27,36,46). 
A recent meta-analysis (63) included 18 publications from 
16 studies, in which a total of 548 NSCLC patients received 
neoadjuvant immunotherapy, 507 of whom underwent 
surgery. The interval from the final dose of immunotherapy 
to the surgery was 27–32 days, and 2.0% of patients had 
their surgery delayed.

For postoperative adjuvant immunotherapy, IMpower010 
required  1–4 cyc les  o f  p la t inum-based  ad juvant 
chemotherapy for the enrolled patients before randomization. 
Up to 16 cycles (or one year) of adjuvant atezolizumab 
was administered 3–8 weeks after the last chemotherapy. 
In KEYNOTE-091 study,  postoperative adjuvant 
chemotherapy was considered for stage IB NSCLC (T  
≥4 cm, AJCC 7th) and strongly recommended for stage II 
and IIIA tumors (for up to 4 cycles). Subsequently, adjuvant 
pembrolizumab was used for no more than 18 cycles.

In summary, surgery can be performed 4–6 weeks 
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after the last cycle of neoadjuvant immunotherapy, while 
adjuvant immunotherapy can be administered 3–8 weeks 
after surgery or adjuvant chemotherapy.

Consensus 6: Although neoadjuvant 
immunotherapy has no prominent impact on 
surgical operation and its safety, attention 
should be drawn to some rare risks

Several clinical trials have shown that surgery after 
neoadjuvant radiotherapy or chemotherapy is safe and 
feasible, however, may cause tissue adhesions and thus 
increase the difficulty of surgery. Recent phase II studies on 
neoadjuvant immunotherapy (23,32,34,36,64,65) showed 
that the incidence of adverse events of any grade caused 
by neoadjuvant single-agent immunotherapy was 23–62%, 
the incidence of grade 3 or higher adverse events was 
4.5–13%, and the completion rate of scheduled surgeries 
was 88–100%, which were similar to the data of previous 
neoadjuvant chemotherapy and radiotherapy studies 
(23,46,66,67). The phase III CheckMate 816 study (27) 
showed that the completion rate of scheduled surgeries in 
patients received neoadjuvant immunotherapy was 83%. 
The incidence of adverse events of any grade was 82%, 
and the incidence of grade 3 or higher adverse events was 
34%, which was similar to patients with chemotherapy alone, 
suggesting that neoadjuvant immunotherapy combined 
with chemotherapy has a tolerable safety profile without 
undermining the feasibility of surgery. The NEOSTAR (46) 
study evaluated the surgical difficulty and lung function 
after neoadjuvant immunotherapy and found that ICIs 
had little impact on surgical resection rate and surgical 
complexity, and had no adverse impact on perioperative 
prognosis. A retrospective analysis (68) of 19 patients 
from the United States showed that lung resection after 
neoadjuvant immunotherapy is feasible in patients with 
metastatic or unresectable NSCLC, with high R0 rate 
and rare complication. The current evidence shows that 
neoadjuvant immunotherapy has less impact on surgical 
operation and its safety. In summary, although neoadjuvant 
immunotherapy has no prominent impact on surgical 
operation and its safety, it must be cautioned that there may 
be some rare risks.

Consensus 7: For non-progressive patients after 
receiving neoadjuvant chemo-immunotherapy, 
adjuvant immunotherapy can be considered for 
up to one year after surgery

At present, there is no clear conclusion on what the best 
treatment modality for immunotherapy is for early-stage 
NSCLC (whether it should be used in neoadjuvant or 
adjuvant setting, or both). In the IMpower010 study, the 
adjuvant immunotherapy arm received atezolizumab 1200 mg  
q3w for 16 cycles (or 1 year) after 1–4 cycles of adjuvant 
chemotherapy. In the KEYNOTE-091 study, subjects 
received 18 cycles (or 1 year) of adjuvant pembrolizumab 
200 mg q3w after surgery. These two phase III studies 
clearly demonstrated that 1-year adjuvant immunotherapy 
could provide benefits. In addition, NADIM trial recently 
released results of the planned secondary endpoint of 
3-year OS rate, showing that for IIIA patients treated 
with neoadjuvant chemotherapy plus nivolumab, followed 
by adjuvant nivolumab monotherapy (78.4% of patients 
completed 14–17 cycles of adjuvant treatment), OS at 36 
and 42 months was as 91.0% and 87.3%, respectively (69), 
which is higher than prior studies evaluating neoadjuvant 
approaches. Although it remains to be determined how 
much adjuvant nivolumab contributes to the OS, NADIM 
trial suggested that neoadjuvant immunotherapy followed 
by adjuvant immunotherapy was feasible and can provide 
favorable survival benefit. several phase III clinical trials 
evaluating perioperative immunotherapy are still ongoing. 

Based on the data concerning adjuvant immunotherapy 
for resectable NSCLC for non-progressive patients 
after receiving neoadjuvant immunotherapy, adjuvant 
immunotherapy can be considered for up to one year after 
surgery, especially for those who presented with high risks 
of recurrence upon pathological evaluation on resected 
specimens.

Consensus 8: Pathological response (MPR, pCR) 
should be assessed, recorded, and reported 
by specialized pathologists after neoadjuvant 
immunotherapy

It has been recognized that pathological response after 
neoadjuvant chemotherapy associates with overall survival 
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in patients with NSCLC (70). Using pathological response 
to neoadjuvant therapy as a surrogate for survival may 
improve the efficiency of trials and expedite advances. MPR 
(10% or less residue viable tumor) has been proposed as 
a surrogate endpoint in neoadjuvant trials for resectable 
NSCLC (71). In a retrospective study of 192 patients 
treated with neoadjuvant chemotherapy and 166 patients 
treated with surgery upfront, data showed a 19% MPR rate 
to neoadjuvant chemotherapy and improved survival in 
patients who achieved MPR at surgery compared to those 
who did not. Similar findings have since been reproduced in 
other studies (72-74). 

When it comes to neoadjuvant immune-based therapy, 
some intertrial variability in MPR is present. Several 
studies have reported MPR rates to neoadjuvant PD-1/
PD-L1 inhibitors either as monotherapy or in combination 
with CTLA-4 blockade or platinum-based chemotherapy. 
Two doses of neoadjuvant nivolumab resulted in a 45 % 
MPR rate in 20 resected NSCLC patients with no major 
delays in surgery (23). In the LCMC3 study two cycles 
of neoadjuvant atezolizumab induced a 20% MPR rate in 
patients with resected NSCLC and 6% of evaluable patients 
had a pCR (34). Two cycles of neoadjuvant durvalumab 
monotherapy induced a MPR rate of 6.7% in 30 early-stage 
NSCLC (75).

Results of NEOSTAR trial showed that, in the intention 
to treat population nivolumab monotherapy produced 
a 22% MPR rate, including two patients with pCR, and 
the dual ICIs regimen produced a 38% rate of MPR 
including six patients with pCR (36). As for neoadjuvant 
chemoimmunotherapy, Atezolizumab combined with 
chemotherapy has induced MPR rates of 57% including 
10% patients with pCR (26). In the NADIM study the 
combination of nivolumab plus chemotherapy resulted in 
a MPR rate of 83% and a pCR rate of 63% in the resected 
population of patient (25). The phase III CheckMate 816 
study showed that compared with chemotherapy alone, 
nivolumab plus chemotherapy significantly improved rate of 
MPR (36.9% vs. 8.9%) and pCR (24% vs. 2.2%) (27).

As shown above, studies of neoadjuvant immune-base 
immunotherapy are promising but some intertrial variability 
in MPR and pCR is present. Whether this variability is due 
to differing sample sizes, tumor burden, tumor histologies, 
timing and types of neoadjuvant therapies remains 
unknown. It was suggested that assessing pathological 
features of immune-mediated regression may be beneficial 
for improving interobserver consistency when evaluating 
tumor response following neoadjuvant ICIs (76). The 

International Association for the Study of Lung Cancer 
(IASLC) has outlined detailed recommendations on how 
to process lung cancer resection specimens and to define 
pathologic response including MPR and pCR following 
neoadjuvant therapy including immunotherapy (77).

In summary, pathological response (MPR, pCR) 
should be assessed, recorded, and reported by specialized 
pathologists after neoadjuvant immunotherapy.

Consensus 9: Immunotherapy with 
chemotherapy as induction therapy may be 
considered for selected cases of unresectable 
locally advanced NSCLC, and the feasibility 
of surgery should be reevaluated after the 
treatment

The standard treatment for stage III unresectable NSCLC 
is maintenance therapy with durvalumab after concurrent 
chemoradiotherapy. Debate exists as to whether these 
patients are best served by surgery after induction 
therapy, which is further compounded by the fact that 
definition of resectable vs. unresectable stage III NSCLC 
is challenging, especially for patients with N2 disease (78). 
The ESPATUE study showed that some patients with 
stage III unresectable disease benefited from induction 
chemotherapy or chemoradiotherapy, with their T and N 
stages significantly downstaged, and the tumors became 
surgically resectable with a downstaging rate of 44%. 
Although the postoperative PFS and OS did not increase, 
subgroup analysis showed that selected patients (T3N2 
and T4N0-1) had significant long-term survival benefits, 
especially in stage IIIB (T4N0-1). Several studies have shown 
that most patients with early-stage NSCLC experienced 
radiological downstaging after receiving neoadjuvant 
immunotherapy, and the clinical benefits were obvious. 
The LCMC3 study revealed that atezolizumab single-
agent neoadjuvant therapy downstaged the tumors in 43% 
of patients with operable stage IB–IIIB NSCLC, with a 
surgery rate of 88% and an MPR rate of 20% (34). The 
NADIM study (25) showed that, in stage III (N2 or T4N0/
N1) patients who had received 4 cycles of neoadjuvant 
nivolumab combined with chemotherapy before surgery, 
the downstaging rate was 90.2%, the planned resection 
rate was 89.1%, and the MPR rate was 83%. CheckMate 
816 (27) showed that neoadjuvant nivolumab combined 
with chemotherapy in the treatment of operable stage IB-
IIIA NSCLC achieved a radiological downstaging rate 
of 31%, which was better than that in the chemotherapy 
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alone group (24%). The planned resection rate was 83% 
and the primary endpoint pCR was significantly improved. 
In addition, a recent retrospective study (79) examined 51 
patients with initially unresectable stage IIIB NSCLC who 
received ant-PD-1 monoclonal antibody combined with 
platinum-based chemotherapy. The results showed that 
the resection rate was 60.8% and the median surgery time 
and average blood loss were similar to those in previous 
studies (25,26,80), although some patients had adhesions or 
fibrosis that may increase surgical difficulty. However, no 
surgery-related mortality was recorded, and only 5 patients 
(16.1%) experienced postoperative complications (no grade 
3 or worse complications). Pathological evaluation showed 
a mediastinal lymph node downstaging rate of 71.0%. The 
MPR was 67.7%, and the DFS/PFS was longer compared 
with patients without surgery. Therefore, induction therapy 
with immunotherapy with chemotherapy in these patients 
offered surgical opportunity, which may contribute to long-
term survival benefit.

In conclusion, immunotherapy with chemotherapy as 
induction therapy may be considered for selected cases of 
unresectable locally advanced NSCLC, and the feasibility of 
surgery should be reevaluated after the treatment.

Consensus 10: Although the incidence of 
immune-related adverse events (irAEs) seems 
lower in patients with early-stage NSCLC as 
compared to that of advance stage, timely 
monitoring and intervention are still required

In recent years, immunotherapy has changed the landscape 
of advanced NSCLC treatment. However, the survival 
benefit of immunotherapy is also accompanied by the 
occurrence of adverse events (AEs), especially irAEs. 
Although the overall incidence of irAEs is low, serious 
consequences may occur. Surgery is required for early-
stage resectable NSCLC after neoadjuvant immunotherapy, 
and for downstaged initially unresectable locally advanced 
NSCLC after immunotherapy. However, the occurrence of 
AEs may delay surgery or increase surgical difficulty and/
or postoperative complications. As shown in most phase 
III clinical trials, multiple treatment strategies (e.g., single-
agent immunotherapy, or combined with chemotherapy, 
anti-angiogenic drugs, and other immunotherapy) have 
brought significant survival benefits to patients with 
advanced NSCLC. These regimens showed good safety 
profiles, of which most AEs are presented as grade 1/2 
(Table 1). Compared with those with advanced NSCLC, 

neoadjuvant immunotherapy plus chemotherapy for early-
stage resectable NSCLC seems to have lower incidences 
of irAEs, especially AEs ≥grade 3 and AEs leading to drug 
discontinuation (Table 2), which may be attributed to the 
shorter treatment duration and better physical performance 
in patients with early-stage disease. Nevertheless, irAEs 
can occur in multiple systems during the whole course 
of treatments. The key to its management is timely 
monitoring and intervention. Most irAEs are reversible 
and can be controlled by suspending dosing and/or use 
of corticosteroids, which does not affect the efficacy of 
immunotherapy.

Therefore, although the incidence of irAE seems lower 
in patients with early-stage NSCLC than in those with 
advanced NSCLC, timely monitoring and intervention are 
still required. Long-term follow-up is also recommended.

Key questions and perspectives

Please describe your clinical experience, if any, related 
to using immune-oncology (IO) + chemotherapy in the 
neoadjuvant setting? What are the clinical characteristics 
that influence your decision to use neoadjuvant IO therapy?

Toyoaki Hida: As for neoadjuvant chemoimmunotherapy, 
it is only used within clinical trials, because neoadjuvant 
chemoimmunotherapy is still not available in Japan. Waiting 
for Ministry of Health, Labour and Welfare approval, 
in the near future, I would use ICI plus chemotherapy 
combination in the neoadjuvant setting to increase the rate 
of R0 resection, and to gain long-term recurrence-free 
survival and OS. 

NSCLC patients for neoadjuvant immunotherapy in 
real-world clinical practice may have high T stage, multiple 
N2 metastasis.

Wolfram C. M. Dempke: In our institution, we are 
using neoadjuvant immune-chemotherapy concepts for all 
NSCLC patients who are eligible for this approach (no 
driver-mutations). As atezolizumab is part of this strategy, 
PD-L1 status is routinely measured and should be ≥50%. 
For the other patients (PD-L1 <50%) nivolumab plus 
chemotherapy is used.

Antonio Rossi: Neoadjuvant IO plus platinum-based 
chemotherapy is not yet a standard approach in routine 
practice worldwide due to the lack of access as it is not 
approved and reimbursed by every local regulatory agency, 
except FDA that granted the approval of neoadjuvant 
nivolumab plus chemotherapy in this setting. The 
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Table 1 Summary of the safety data from phase III studies on single-agent immunotherapy and immunotherapy plus chemotherapy in patients 
with advanced NSCLC

Treatment strategies Study Medications
irAEs (and infusion 

reactions)
AEs leading to drug 

discontinuation

Single-agent 
immunotherapy

KEYNOTE-024 Pembrolizumab (n=154) 34.4% 13.6%

Chemotherapy (n=150) 5.3% 10.7%

KEYNOTE-042 Pembrolizumab (n=636) 27.5% 9.1%

Platinum-based doublet chemotherapy (n=615) 7.3% 9.6%

EMPOWER-Lung 1 Cemiplimab (n=283) 17% 6%

Chemotherapy (n=280) 2% 4%

IMpower 110 Atezolizumab (n=285) 40.2% –

Chemotherapy (n=287) 16.7% –

Immunotherapy plus 
chemotherapy for 
squamous NSCLC

KEYNOTE-407 Pembrolizumab + carboplatin + paclitaxel/nab-
paclitaxel (n=278)

28.8% 35.6%

Placebo + carboplatin + paclitaxel/nab-paclitaxel 
(n=280)

13.2% 9.3%

RATIONALE-307 Tislelizumab + paclitaxel + carboplatin (n=120) 12.5% –

Tislelizumab + nab-paclitaxel + carboplatin (n=118) 29.7% –

Paclitaxel + carboplatin (n=117) 15.4% –

Immunotherapy plus 
chemotherapy for  
non-squamous NSCLC

KEYNOTE-189 Pembrolizumab + pemetrexed + platinum (n=405) 27.7% 9.1%

Pemetrexed + platinum (n=202) 13.4% –

RATIONALE-304 Tislelizumab + pemetrexed + platinum (n=222) 25.7% 25.7%

Pemetrexed + platinum (n=110) – 9.1%

IMpower130 Atezolizumab + nab-paclitaxel + carboplatin (n=473) 45% 26%

Nab-paclitaxel + carboplatin (n=232) – 22%

NSCLC, non-small cell lung cancer; AE, adverse event; irAE, immune-related adverse event.

neoadjuvant IO trials have enrolled resectable NSCLC 
patients, with tumors ≥4 cm or node positive, who are 
those who could better benefit from neoadjuvant IO plus 
platinum-based regimen. The upcoming results from the 
trials addressing this approach, including the overall survival 
data, might further define the most appropriate therapy, 
in terms of the type of regimen and the number of cycles 
to administer, and the clinical characteristics of patients to 
treat in this setting.

Marc de Perrot: My experience with neoadjuvant 
immune-chemotherapy or immune-radiotherapy has been 
excellent. MPR or pCR was very frequently achieved. The 
surgical difficulties were not different than neoadjuvant 
chemoradiation.

Robert A. Ramirez: Since the CM816 regimen was 

only recently FDA approved I have not had the opportunity 
to use yet. Each patient is discussed in thoracic tumor 
board and now the surgeons at our institution are aware 
of the change and are now sent to medical oncology if 
they have not already been seen. For patients to be offered 
neoadjuvant chemo/immunotherapy they need to be a 
candidate for immunotherapy and agreeable to proceed. 

Mariano Provencio: In my hospital we have great 
experience in the treatment of patients with neoadjuvant 
chemo-immunotherapy. We do not find a patient who, 
being in intermediate stages, not N3, is not a candidate for 
this treatment.

Jay M. Lee: In the United States, the only neoadjuvant 
chemo-immunotherapy regimen approved to date is based 
on the CheckMate 816 (chemotherapy plus nivolumab 
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×3 cycles) regimen for resectable stages IB–III NSCLC 
(based on 7th edition TNM), regardless of PD-L1 status. In 
contrast, the 8th edition TNM staging system is currently 
utilized in clinical management. It is important to point out 
that stage IB patients in the CheckMate 816 trial had tumors 
≥4 cm. On this basis, I have utilized neoadjuvant chemo-
immunotherapy in all stage II and III patients who meet this 
criterion, particularly in preoperatively diagnosed N1 or 
N2 nodal metastasis or node negative large tumors (≥4 cm).  
However, the current technology with endobronchial 
ultrasound and transbronchial needle biopsies of N1 and 
mediastinal (N2 and N3) lymph nodes or mediastinoscopy 
with surgical mediastinal lymph node biopsies or dissection 
is limited in preoperatively staging N1 lymph nodes. As 
such, a significant number of stage II patients with lymph 
node metastasis will be diagnosed postoperatively following 
resection and lymphadenectomy. These patients will receive 
adjuvant chemotherapy followed by atezolizumab for PD-
L1 ≥1% expression in tumor cells based on Impower 010 
trial. 

Traditional surgical teaching has been to resect based 
on the original extent of disease for carcinomas. However, 
in the current era of chemo-immunotherapy, we as a 

surgical community should be open to a lesser operation 
given the clinical significance of significant pathologic 
responses resulting in a potential lung sparing surgery. 
The CheckMate 816 trial demonstrated a lower incidence 
of pneumonectomy surgeries in the chemotherapy 
plus nivolumab arm compared to chemotherapy alone 
arm. On this basis, I have preferred to use preoperative 
chemoimmunotherapy in central, hilar, or interlobar tumors 
regardless of nodal status where there is a high likelihood 
of a pneumonectomy or bilobectomy for resection. In these 
patients, neoadjuvant therapy may reduce the tumor burden 
resulting in sparing amount of lung resection, such as 
pneumonectomy or bilobectomy. 

The limitations of the CheckMate 816 trial are that it is 
a relatively small phase III trial and there was no adjuvant 
immunotherapy given by trial design. As such, the subset 
analysis is difficult to interpret and draw firm conclusions 
simply because the numbers of patients in the subset analysis 
are quite small. Nevertheless, the subset analysis showed 
that PD-L1 negative tumors, squamous cell carcinoma 
histology, and stage IB/II patients had less impressive 
hazard ratios for event free survival following chemotherapy 
plus nivolumab compared to chemotherapy alone. Until 

Table 2 Summary of the safety data from studies on immunotherapy in patients with early-stage or locally advanced NSCLC

irAE Study Medications
IrAEs (and infusion 

reactions)
AEs leading to drug 

discontinuation

Neoadjuvant single-agent 
immunotherapy for early-stage 
NSCLC

MK3475-223 (65) Pembrolizumab (n=26) – 8%

Neoadjuvant immunotherapy  
plus chemotherapy for  
early-stage NSCLC

CheckMate 816 (30) Nivolumab + chemotherapy 
(n=179)

– 10%

Chemotherapy (n=179) – 10%

NADIM Nivolumab + paclitaxel + 
carboplatin (n=46)

– 0%

Adjuvant single-agent 
immunotherapy for early-stage 
NSCLC

IMpower 010 (28,81) Atezolizumab (n=507) 52% 18.2%

Best supportive care (n=498) 9% –

KEYNOTE-091 (29) Pembrolizumab (n=590) – 19.8%

Placebo (n=587) – 5.9%

Locally advanced NSCLC PACIFIC Durvalumab (n=475) – 15.4%

Placebo (n=234) – 9.8%

NSCLC, non-small cell lung cancer; AE, adverse event; irAE, immune-related adverse event.
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there is a readout of the other phase III neoadjuvant chemo-
immunotherapy trials, I have not used any of these subset 
analysis factors to impact my decision making of whether to 
recommend neoadjuvant chemo-immunotherapy.

Antonio Passaro & Lorenzo Spaggiari: To date, 
the use of PD-1/PD-L1 checkpoint inhibitors is still 
not globally approved and standardized; our experience 
regarding the these class of agents, alone or in combination 
with chemotherapy, is limited to different clinical trials, 
waiting for EMA and AIFA (Italian Medicines Agency) 
approval. ECOG Performance status, node involvement 
and comorbidities should be considered. 

Jonathan Spicer: My experience with neoadjuvant 
immunotherapy or chemo-immunotherapy extends over a 
5-year period and has largely been confined to clinical trial 
patients of whom I’ve treated approximately 50. We have 
also treated some patients who were young and fit with 
extensive tumors in whom radiation fields were considered 
too large to be safe. In such patients, we were able to access 
chemo-immunotherapy as if the patient were metastatic 
and upon completion of 4 cycles of treatment restaging was 
performed to assess for resectability. We have had success 
with this approach in well selected patients. Overall, our 
experience with neoadjuvant immunotherapy has been 
positive with some very encouraging results. It is clear that 
predicting pathological response prior to surgery remains 
elusive and that the difficulty of the operation is also hard to 
predict. 

With respect to factors that influence my use of 
neoadjuvant chemoIO, I assess patients for their surgical 
fitness first as well as the extent of disease and whether 
it is amenable to surgical resection. When the cTNM is 
consistent with disease that would meet indications for 
conventional adjuvant chemotherapy (T>4 and/or ipsilateral 
resectable nodal disease) and EGFR and ALK alterations 
have been excluded by next-generation sequencing, I favour 
the use of neoadjuvant chemoIO. Currently in Canada, 
this can still only be done in the context of a clinical trial 
as payers have yet to approve the CM816 regimen in our 
country.

Nicolas Girard: I use neoadjuvant chemotherapy plus 
immunotherapy for patients with stage II to IIIA resectable 
NSCLC as a preferred strategy, whatever is the PD-L1 
status and in the absence of EGFR or ALK gene alterations. 
This is my preferred option given the OS benefit and the 
limited number of cycles then decreasing the duration of 
perioperative treatment. I do not use adjuvant so far, except 
for patients with unforeseen pN2 disease (stage IIIA) who 

would not have received neoadjuvant immunotherapy, and 
with PD-L1 of 50% or above.

Patrick M. Forde: Please note, I would only use chemo-
immunotherapy as neoadjuvant therapy (since those are the 
phase 3 data). I favor neoadjuvant chemo-immunotherapy 
for pts who would consider perioperative chemo, who don’t 
have EGFR/ALK and have surgically resectable lung cancer

Tina Cascone: When possible and feasible, in our 
center we favor enrolling patients with resectable NSCLC, 
as determined by the consensus of a multidisciplinary 
group of experts, and without EGFR  mutations or 
ALK translocations, in neoadjuvant or perioperative 
immunotherapy-based clinical trials. If a trial is not an 
option, we favor administering neoadjuvant anti-PD-1 
therapy plus platinum-based chemotherapy for a total of 
three cycles in patients with upfront resectable NSCLC, 
after resectability has been discussed and confirmed in a 
multidisciplinary setting, without EGFR mutations or ALK 
translocations and regardless of tumor PD-L1 expression, 
based on the currently available phase 3 data. 

Please describe your current experience using adjuvant 
IO in patients with resectable NSCLC. What patient 
characteristics do you evaluate for use in this setting? 
Please explain

Toyoaki Hida: As for adjuvant chemotherapy followed 
by ICI, it is only used within clinical trials. The selection 
for subsequent adjuvant treatment will be considered on 
pathologic results of pCR or MPR, and biomarkers analyses 
including PD-L1, molecular profile, and ctDNA clearance.

Wolfram C. M. Dempke: Patients who are eligible for 
adjuvant therapy are treated with adjuvant atezolizumab 
after definitive resection and subsequent adjuvant 
chemotherapy (IMPower010 concept). Patients with PD-
L1 <50% are enrolled in clinical trials if possible. Patients 
must not harbour druggable driver-mutations.

Antonio Rossi: Adjuvant IO is not available in 
clinical practice worldwide yet as it is not approved and 
reimbursed by every local regulatory agency, with most of 
experiences coming from clinical trials. According to trials 
addressing adjuvant IO, patients with resected stage II–IIIA 
NSCLC with PD-L1 ≥1%, after adjuvant platinum-based 
chemotherapy, are those showing a marked benefit from this 
therapy, and FDA granted the approval in this setting. EMA 
places PD-L1 cutoff ≥50% for the selection of patients to 
treat with adjuvant atezolizumab. Further updates from this 
study and results coming from other ongoing trials, paying 
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attention to the overall survival data, might better clarify 
the characteristics of patients who could benefit the most 
from this approach.

Marc de Perrot: Currently, the access to IO in the 
adjuvant setting and patient willingness to have another line 
of therapy have been the limitations.

Robert A. Ramirez: I will primarily use the IMpower 
010 regimen and follow the patient characteristics approved 
by the FDA. PD-L1 <1% will be excluded. 

Mariano Provencio: For neoadjuvant treatment, we 
preferably use it in patients with large tumor size, more 
than 7 cm and with N2 involvement.

Jay M. Lee: In the United States, the only adjuvant 
immunotherapy regimen approved to date by the FDA is 
atezolizumab. Based on the IMpower 010 study, adjuvant 
atezolizumab following complete (R0) resection and 
adjuvant chemotherapy for stage II or III NSCLC (based 
on 7th edition) with PD-L1 ≥1% expression in tumor 
cells is recommended. In the absence of contraindications 
to immunotherapy, I have recommended adjuvant 
atezolizumab for all patients meeting these criteria. 

It is important to recognize that the hazard ratios for 
recurrence (disease free survival) is driven heavily by PD-
L1 status and was most impressive for the PD-L1 ≥50% 
expression in tumor cells. On this basis, the European 
Union approved adjuvant atezolizumab for only the PD-L1 
≥50% expression in tumor cells subgroup. As such, there is 
an unmet need to improve survival in the PD-L1 0% and 
1-49% subgroups with improved systemic therapies. 

At the current time, I have recommended adjuvant 
atezolizumab for all patients following resection for stage 
II or III NSCLC with PD-L1 ≥1%. Additionally, the 
IMpower 010 trial also demonstrated no safety concerns in 
patients that underwent bilobectomy or pneumonectomy 
compared to the lobectomy cohorts. As such, the extent 
of lung resection also does not influence my decision in 
recommending adjuvant atezolizumab.

At the current time, it is unclear whether neoadjuvant 
chemo-immunotherapy (with only 3 cycles of nivolumab) 
or adjuvant chemotherapy followed by 1 year of adjuvant 
atezolizumab (16 cycles) is superior. The highly anticipated 
readout of the ongoing phase III neoadjuvant chemo-
immunotherapy trials may help to determine this issue. As a 
result, both regimens are considered acceptable standards of 
care.

Antonio Passaro & Lorenzo Spaggiari: In Italy, we are 
waiting for the approval by AIFA (Italian Medicines Agency) 
for the use of atezolizumab in adjuvant setting, for resected 

NSCLC. Patients with ECOG PS 0/1, without major 
comorbidities should be evaluated for adjuvant treatment 
with immune-checkpoint blockade, without considering 
biomarkers discussed below.

Jonathan Spicer: Currently in Canada we do not have 
access of adjuvant IO in patients who have undergone 
resection and meet IM010 criteria, though Health Canada 
has approved the regimen, payers have yet to approve its 
use. Our use of adjuvant IO has been limited to the context 
of the BR31 trial. However, given our preference for 
neoadjuvant therapy, we have not enrolled many patients 
into this trial unless patients have incidental discovery of 
N1 or N2 positive lymph nodes at resection. I continue to 
believe that the use of adjuvant IO is specifically for patients 
who have incidental findings that upstage their disease 
to stage II or III at resection and for patients who have 
clinically evident stage II or III disease but cannot undergo 
pre-operative therapy due to complicating factors such as 
intractable pain, hemoptysis, post-obstructive pneumonia 
or co-morbidities that preclude systemic therapy or patient 
preference. I also believe that adjuvant IO is should largely 
be reserved for the PD-L1 >50% population.

Nicolas Girard: I do not use adjuvant so far, except for 
patients with unforeseen pN2 disease (stage IIIA) who 
would not have received neoadjuvant immunotherapy, and 
with PD-L1 of 50% or above.

Another exception would be patients with PD-L1 positive 
tumors and positive postoperative ctDNA without pCR.

Patrick M. Forde: We tend to use adjuvant in patients 
who have been upstaged pathologically and have PD-L1 
positive disease i.e. who were felt to be clinical stage 1 but 
found to be stage 2 or 3 pathologically

Tina Cascone: We favor administering adjuvant 
immunotherapy, preferably after standard platinum-based 
chemotherapy, in patients with pathological stage II/
IIIA, disease, without tumor molecular drivers for which 
adjuvant targeted therapy is the standard of care, and with 
tumor PD-L1 expression of 1% or greater, if they were not 
candidates for a neoadjuvant approach (e.g., clinical trial, 
chemo-immunotherapy, etc.)—which is routinely preferred 
in our center for patients with resectable NSCLC—or when 
they present to us after upfront surgical resection of their 
disease performed elsewhere.

What neoadjuvant IO treatment regimen do/will you 
choose?

Toyoaki Hida: I will choose nivolumab plus platinum-
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based doublet chemotherapy according to the results 
from CheckMate 816, because neoadjuvant nivolumab 
plus chemotherapy resulted in significantly longer event-
free survival and a higher percentage of patients with a 
pathological complete response. The addition of nivolumab 
to chemotherapy did not increase the incidence of AEs or 
prevent the feasibility of surgery.

Wolfram C. M. Dempke: We use atezolizumab 
plus chemotherapy (PD-L1 >50%) or nivolumab plus 
chemotherapy (PD-L1 <50%).

Antonio Rossi: Nivolumab, and pembrolizumab when 
given in combination with platinum-based regimens, in the 
neo-adjuvant setting, have shown to improve pathological 
complete response and event-free survival, primary 
endpoints, respect to chemotherapy alone. Recently, 
preliminary data coming from the use of the neoadjuvant 
combination of durvalumab plus chemotherapy have shown 
to improve pathological complete response, too. The 
choice of neoadjuvant IO, when available in clinical practice 
worldwide, should be based on the updated evidence 
produced by clinical trials.

Marc de Perrot: We are planning to continue accruing 
patients in clinical trials and therefore the regimen will vary 
accordingly.

Robert A. Ramirez: For now, the CM816 regimen is 
what is indicated and would be approved by insurances. 
Other regimens would be offered on trial only and there 
will be more and more trials in this space forthcoming. 

Mariano Provencio: Carbo-taxol and Nivolumab
Jay M. Lee: In the United States, the only neoadjuvant 

chemo-immunotherapy regimen approved to date is based 
on the CheckMate 816 (chemotherapy plus nivolumab x 3 
cycles) regimen for resectable stages IB–III NSCLC (based 
on 7th edition TNM), regardless of PD-L1 status. On this 
basis, unless the patient is enrolled in a clinical trial, the 
CheckMate 816 regimen is the only neoadjuvant chemo-
immunotherapy that I choose.

Antonio Passaro & Lorenzo Spaggiari: Based on the 
last results recently published, a combination of platinum-
based chemotherapy, histology driven (squamous vs. non-
squamous) in combination with PD-1/PD-L1 checkpoint 
inhibitors should be considered.

Jonathan Spicer: Currently, we choose the regimens 
that are available within active and recruiting trials 
given the lack of access to chemoIO as a standard of 
care treatment in Canada. When the regimen will be 
approved, we will use 3 doses of platinum-based doublet 
with nivolumab and may favour the use of carboplatinum. 

For patients with unresectable disease in whom we are 
attempting to downstage, our approved metastatic regimen 
is platinum-doublet with pembrolizumab and we usually 
will use 4 cycles in the patients can tolerate the treatment. 
Occasionally, we will get a CT after 2 cycles to ensure that 
there is adequate response in case we need to change the 
therapeutic strategy to concurrent chemoradiation.

Nicolas Girard: Based on CheckMate 816, I use 
cisplatin-based combination preferably cisplatin and 
pemetrexed for non-squamous, and cisplatin gemcitabine 
for squamous. Another combination I use is carboplatin 
paclitaxel is patients not eligible to cisplatin. The IO 
compound is nivolumab for all patients.

Patrick M. Forde: CheckMate 816.
Tina Cascone: If a clinical trial testing neoadjuvant 

or perioperative chemo-immunotherapy/immune-based 
therapies is not an option for a patient with resectable 
NSCLC without EGFR mutations or ALK translocations, 
we favor the regimens used in the Checkmae-816 trial 
with the chemotherapy doublet tailored to each patient 
based on clinical characteristics (age, performance status, 
comorbidities) and tumor histology (squamous versus non-
squamous).

How/will you be using PD-L1 expression to guide 
treatment decision in early-stage NSCLC? Are there 
any other biomarkers of interest to monitor response to 
therapy?

Toyoaki Hida: In the adjuvant setting, a benefit of 
ICI seems to be driven by high (50% or greater) PD-
L1 expression, whereas no clear role of PD-L1 in the 
neoadjuvant setting, although a signal of greater magnitude 
of benefit with nivolumab plus chemotherapy was observed 
between the PD-L1-positive group (PD-L1 >1%) compared 
with negative tumors in the CheckMate 816 trial.

Wolfram C. M. Dempke: As outlined below PD-L1 
status is mandatory (PD-L1 >50%: atezolizumab; PD-L1 
<50%: nivolumab). In clinical trials we also determine TMB 
(tumor mutational burden).

Antonio Rossi: The characteristics of patients who 
could much benefit from adjuvant/neoadjuvant use of IO 
comes from registrative clinical trials, and the regulatory 
agencies will give a guidance in the selection of patients to 
treat in the clinical practice. To date, PD-L1 expression is 
mandatory to select patients for adjuvant atezolizumab, as 
by FDA and EMA requirements. Further analyses coming 
from the current trials will better define the role of PD-L1 
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expression and of other biomarkers, such as ctDNA, that 
might help in selecting patients to treat and/or monitoring 
the response to therapy.

Marc de Perrot: Currently we do not use PD-L1 
expression to guide neoadjuvant therapy. PD-L1 does guide 
us for the adjuvant IO. We are studying ctDNA as part of a 
clinical trials, but no other biomarkers is currently tested.

Robert A. Ramirez: In the neoadjuvant space, PD-
L1 TPS would not influence my decision to proceed with 
treatment. In the adjuvant space, PD-L1 would dictate if 
atezolizumab is indicated. cfDNA in interesting but not 
ready for widespread clinical use.

Mariano Provencio: PD-L1 expression serves as a 
predictor of response, more expression, more possibility 
of complete response, but does not exclude patients with 
negative PDL expression who have a complete pathologic 
response, which occurs in 16% of cases with negative DL1.

Jay M. Lee: In the United States, the relevance of PD-
L1 tumor cell expression is mainly in the adjuvant setting 
given the differential approval by the FDA of immune 
checkpoint inhibitors in the neoadjuvant vs. adjuvant 
settings. The only neoadjuvant chemo-immunotherapy 
regimen approved to date is based on the CheckMate 816 
(chemotherapy plus nivolumab ×3 cycles) regimen for 
resectable stages IB–III NSCLC (based on 7th edition 
TNM), regardless of PD-L1 status. In contrast, based on 
the IMpower 010 study, adjuvant atezolizumab received 
approval by the FDA following complete (R0) resection 
and adjuvant chemotherapy only for stage II or III NSCLC 
(based on 7th edition) with PD-L1 ≥1% expression in 
tumor cells. As such, PD-L1 negative patients, outside 
of a clinical trial, are not approved to received adjuvant 
immunotherapy. Thus, although PD-L1 status is highly 
relevant in expected response to immune checkpoint 
inhibitors, PD-L1 expression in tumor cells guide treatment 
decisions only in the adjuvant setting. 

At the current time, there are no standard of care 
biomarkers to monitor response to immunotherapy. 
However, the detection of ct-DNA is a promising 
prognostic factor following resection in early stage NSCLC 
in predicting recurrence (molecular residual disease). It 
is important to recognize that the current technology is 
not sensitive enough to guide determination of need for 
systemic therapy. In IMpower 010, the ct-DNA detectable 
and non-detectable subgroups both benefitted from 
adjuvant chemotherapy followed by atezolizumab. As such, 
we should not withhold immunotherapy based on ct-DNA 
levels or detectability.  

The use of ct-DNA levels during immunotherapy as a 
measure of immune checkpoint inhibitor response may be a 
promising application, but at the current time this concept 
in early stage NSCLC needs to be studied and validated 
before declaring as standard of care.  

Antonio Passaro & Lorenzo Spaggiari: The role of 
PD-L1 expression in the perioperative setting of NSCLC 
is debated and deserves attention for a deep evaluation. 
Although data are immature and controversial on this topic, 
only atezolizumab received the EMA approval for patients 
with PD-L1 expression on ≥50% of tumour cells (TC) and 
who do not have EGFR mutant or ALK-positive NSCLC. 
PD-L1 cutoff should be considered to prioritize patients as 
a candidate for adjuvant atezolizumab; in addition, the use 
of adjuvant atezolizumab should be limited only to patients 
without actionable driver mutations and without a history 
of smoking. Conversely, no clear role of PD-L1 emerged in 
the neoadjuvant setting, mainly when chemotherapy is part 
of the neoadjuvant strategy.

Jonathan Spicer: As mentioned earlier, I do not use PD-
L1 expression to guide decision when giving chemo-IO 
in the neoadjuvant setting. It provides useful information 
about prognosis, but does not help with the decision of 
whether to give neoadjuvant or not since pathological 
response is superior across all PD-L1 subgroups. However, 
in the adjuvant setting, I believe that adjuvant IO should be 
reserved for patients who can tolerate adjuvant chemo and 
have PD-L1 >50%. 

Nicolas Girard: PD-L1 is a complex biomarker in this 
setting, as patients with PD-L1 negative tumors seems not 
to benefit from adjuvant atezolizumab in Impower010, and 
those with PD-L1 of 50% or more do not seem to benefit 
from adjuvant pembrolizumab in Keynote-091. The efficacy 
of the neoadjuvant approach seems less influenced by the 
PD-L1 status.

After neoadjuvant IO, ctDNA is a key biomarker, as well 
as pCR for the adjuvant decision making and studies should 
explore what should be the strategy in those subgroups of 
patients.

Immunomonitoring of T cell population in the blood 
after neoadjuvant and during adjuvant IO is probably very 
interesting although difficult to implement in clinical 
practice.

Patrick M. Forde: In general favor neoadjuvant chemo-
IO irrespective of PD-L1. Would not use IO for tumors 
with EGFR or ALK.

Tina Cascone: If neoadjuvant/perioperative chemo-
immunotherapy is administered in the context of a clinical 
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trial, biomarker-driven patient selection and disease 
monitoring is performed based on protocol criteria. If 
neoadjuvant platinum-based chemotherapy plus nivolumab 
(Checkmate-816 regimen) is considered for patients with 
resectable NSCLC without EGFR mutations or ALK 
translocations as a standard of care approach, the regimen 
is administered regardless of tumor PD-L1 expression 
(based on Checkmate-816 phase 3 trial data). If adjuvant 
immunotherapy is considered in resected NSCLC 
patients preferably following adjuvant platinum-based 
chemotherapy, the regimen is administered in tumor PD-
L1 positive disease.
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