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Abstract

Stage 3 non-small cell lung cancer (NSCLC) exhibits significant diversity, making it chal-
lenging to define an optimal treatment. A collaborative multidisciplinary approach is 
essential in crafting individualized treatments. Previously, targeted therapies and immu-
notherapies were commonly used to treat patients with advanced and metastatic lung 
cancer. Such treatments are now being extended to individuals considered surgery, as 
well as patients once considered unsuitable for surgery. These changes have increased 
surgical success and substantially reduced postoperative recurrence. However, the 
possibility of severe adverse effects from immunotherapy can deter some patients from 
performing surgery. It is essential to carefully explore the clinical traits and biomarkers 
of patients who may benefit the most from immunotherapy, and patients for whom im-
munotherapy should not be prescribed. In summary, it’s crucial to effectively integrate 
the latest immunotherapy in treating stage 3 NSCLC patients, thereby increasing their 
opportunities for surgical intervention, and ensuring they receive the best possible 
care.

Keywords: Immunotherapy; Non-Small Cell Lung Cancer; Consolidation; Surgery; Adju-
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Take Home Message

Stage III non-small cell lung cancer (NSCLC) patients 
exhibit significant heterogeneity, allowing for the appli-
cation of various treatments in diverse sequences. With 
recent advancements, it‘s now possible to integrate 
immunotherapy or targeted therapy with surgical inter-
ventions for stage III NSCLC patients. Consequently, 
it’s crucial to endeavor, through multidisciplinary col-
laboration, to identify and implement the most tailored 
treatment strategy for each individual.

Introduction

During the past decade, there have been substantial 
advances in lung cancer treatments. Targeted thera-
pies, immunotherapies, stereotactic body irradiation, 
and refinements in video-assisted thoracic surgery 
have significantly enhanced the outcomes. Even pa-
tients with advanced or metastatic lung cancer often 
maintain high quality of life and exhibit prolonged sur-
vival. However, despite these advancements, many pa-
tients still confront challenges such as post-surgery or 
post-radiation recurrence, resistance to chemotherapy, 
and brain metastasis. Thus, lung cancer remains the 
primary cause of cancer-related mortality1. 

For patients with stage 1 and 2 NSCLC, surgery is per-
formed whenever possible, and adjuvant chemothera-
py may be prescribed if needed. For patients with stage 
4 NSCLC, the primary approach is anticancer therapy; 
palliative radiation treatment or salvage surgery may be 
considered if necessary. However, the factors involved 
for patients with stage 3 NSCLC are more complex; 
careful consideration of various treatment options is 
required1,2. Stage 3 has been divided into sub-stages 
3A, 3B, and 3C with distinct 5-year survival rates (36%, 
26%, and 13%, respectively)3. Multidisciplinary care is 
needed to select the most suitable treatment for each 
individual. The conventional approach for patients with 
stage 3 NSCLC considered unsuitable for surgery has 
been concurrent chemoradiation followed by a waiting 
period to observe the treatment outcomes. However, 
considering the recent introduction of adjuvant im-
munotherapies and targeted therapies after surgery 
or radiation, lung cancer treatment outcomes have 
further improved4. This improvement has encouraged 
clinicians to carefully consider the selection of an opti-
mal treatment. Several studies by the multidisciplinary 
teams of various hospitals have revealed extensive 
variations in the staging and treatment of patients with 
stage 3A NSCLC. While some variations may be inev-
itable when dealing with challenging patients, more 

principled treatment is needed5.
In this review, we discuss the current treatment 

guidelines and practices for patients with stage 3 NS-
CLC, as well as treatment strategies that have recently 
been actively investigated, with a focus on pre- and 
post-surgery immunotherapies and the corresponding 
treatment outcomes2,3,6-12.

Changes in and Implications of TNM 
Staging

In the American Joint Committee on Cancer 8th edition 
of lung cancer staging, a greater emphasis is placed 
on the detailed T stage classification, compared with 
the previous edition. In the 7th edition, tumors ≥7 cm 
were classified as T3; in the 8th edition, they are clas-
sified as T4. Similarly, cases exhibiting invasion of the 
diaphragm were classified as T3 in the 7th edition; in 
the 8th edition, they are classified as T413. In contrast, 
cases involving lesions within 2 cm of the main bron-
chial carina were classified as T3 in the 7th edition; 
in the 8th edition, that distance has been removed, 
and all cases involving invasion of the main bronchus 
are now classified as T213,14. These changes are likely 
attributable to advances in surgery and radiation treat-
ment. Some cancers previously classified as T2N2M0 
or T3N2M0/stage 3A are now classified as T3N2M0 
or T4N2M0/stage 3B. Thus, it is essential to review 
research conducted in the era of the 7th edition to ap-
propriately apply the staging criteria of the 8th edition 
in clinical practice5. 

NSCLC Stage 3: Comprehensive Disease 
Spectrum and Multifaceted Treatment 
Modalities

Stage 3 NSCLC presents a wide variety of cases, each 
with numerous potential treatment strategies. Stage 
3 includes cancers ranging from T4N0M0 (with rath-
er large tumors but no lymph node metastases) to 
T4N3M0 (with large tumors and multilevel lymph node 
metastases) that render surgical interventions impos-
sible and radiotherapy difficult. NSCLC can be broadly 
classified as resectable, potentially resectable, or un-
resectable1,2,15,16. In a modified Delphi study involving 
30 physicians from diverse specialties who responded 
to a 76-item questionnaire, a significant majority of 
participants (up to 93%) reached a consensus on the 
following treatment approaches16. The panel recom-
mended surgery followed by (neo)adjuvant chemother-
apy for single-station disease patients16. For those with 
multi-station N2 disease, the panel suggested surgery 
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with concurrent chemoradiotherapy (CCRT), followed 
by adjuvant immunotherapy16.

One study showed that a tri-modal approach signifi-
cantly improved survival and the relapse free survival 
in patients with locally advanced NSCLC, emphasizing 
the importance of multidisciplinary decision17. Periop-
erative platinum-based chemotherapy increased such 
survival by 5.4% compared with surgical monotherapy, 
while the complications of grade 3 or higher developed 
in >60% of patients. However recent study revealed 
major pathological responses to neoadjuvant chemo-
therapy in about 22% of patients with non-squamous 
NSCLC16,18,19. 

One study of 8,110 patients treated in 52 South Kore-
an institutions from 2014 to 2016 assessed the treat-
ment preferences and outcomes of patients with stage 
3 lung cancer. Patients with stage 3A NSCLC favored 
surgery (24.4%); the 2-year survival rate was 45.3%, 
and surgery was especially beneficial for patients with 
squamous cell carcinoma. Patients with stage 3B and 
3C survived better if they underwent CCRT compared 
with monotherapies; the survival rates were 27.0% and 
24.8%, respectively. Overall, CCRT consistently led to 
better survival in patients with later stages of cancer20. 

For patients with stage 3 NSCLC who are eligible for 
surgery, neoadjuvant chemotherapy or chemoradia-
tion is typically advised, particularly when they exhibit 
N2 involvement or superior sulcus tumors. If pre-sur-
gery chemotherapy is not prescribed, postoperative 
adjuvant chemotherapy is recommended. For tumors 
considered unresectable, the suggested treatment 
is CCRT. If the disease does not progress after CCRT, 
durvalumab should be considered21.

Evolution of Standard Management and 
New Concerns about Patients with Stage 3 
NSCLC

Recently, targeted therapies such as estimated glo-
merular filtration rate (EGFR)-tyrosine kinase inhibitors 
and immunotherapies have led to promising outcomes 
in metastatic lung cancer, and when prescribed as 
adjuvants after surgery or CCRT. The ADAURA (Clini-
calTrials.gov identifier: NCT02511106) study showed 
significant improvements in the 5-year survival rates of 
patients with stage 1B, 2, and 3A who had EGFR exon 
19 deletions or L858R mutations and received osim-
ertinib for 3 years after surgery, compared with such 
patients who received placebo4. Similarly, the A Phase 
III, Randomised, Double-blind, Placebo-controlled, 
Multi-centre, International Study of MEDI4736 as Se-
quential Therapy in Patients with Locally Advanced, 

Unresectable Non-Small Cell Lung Cancer (Stage III) 
Who Have Not Progressed Following Definitive, Plat-
inum-based, Concurrent Chemoradiation Therapy 
(PACIFIC) study revealed substantial improvements in 
the survival rates of patients with stage 3 NSCLC who 
had tumor cell programmed death-ligand 1 (PD-L1) ex-
pression levels ≥1% and received 1 year of durvalum-
ab consolidation therapy after CCRT, compared with 
controls6,22,23. More recently, immunotherapies used 
as neoadjuvants, adjuvants, or both, improved the 
survival of patients with stage 3 lung cancer who had 
undergone surgical resection. Perioperative immune 
checkpoint inhibitors (ICIs) rendered patients with 
potentially resectable tumors eligible for surgery and 
reduced postoperative recurrence in high-risk cases7. 
However, ICI therapy may trigger hyper-progression or 
severe adverse events that render some patients ineli-
gible for surgery. Moreover, the radiological distinction 
between tumor progression and immune system-re-
lated responses, such as inflammation and tumor cell 
death after ICI treatment, can be challenging24. Several 
studies have identified cases in which tumor sizes 
increased after ICI treatment, but examination of re-
sected tissues revealed a major pathological response 
(i.e., <10% cancer cells) or complete pathological re-
sponse (i.e., no cancer cells). Further in-depth research 
is required6,9,10,12. We have organized the treatment 
guideline for stage 3 NSCLC patients according to the 
approval and reimbursement status in South Korea as 
of January 2024 (Figure 1).

Criteria for Adjuvant and Neoadjuvant 
Therapy in Stage 3 NSCLC Treatment

Deciding between adjuvant and neoadjuvant treatment 
is not a straightforward issue. However, if the tumor 
size is large or the tumor is adjacent to surrounding 
blood vessels and bronchi, making it potentially resect-
able, opting for neoadjuvant treatment might be more 
beneficial.

1. Neoadjuvant treatment
In neoadjuvant treatment for stage 3 NSCLC, targeted 
treatment is ideal for patients with identifiable genetic 
mutations in EGFR and anaplastic lymphoma kinase. 
Immunotherapy offers promising effect to some pa-
tients but should be avoided in those with active auto-
immune conditions, underlying immunodeficiency, or 
a history of severe immune-related side effects. Radi-
ation is used to reduce tumor size in locally advanced, 
potentially resectable tumors. It’s contraindicated for 
patients with significantly impaired lung function, those 
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who have previously received the maximum safe radia-
tion dose.

Finally, CCRT is aimed at shrinking locally advanced 
tumors in patients with a robust health status. It’s not 
recommended for patients with compromised perfor-
mance status, significant other illnesses, or markedly 
impaired lung function. Careful patient evaluation is 
essential to balance the potential benefits of these 
treatments against their risks. Indications and contrain-
dications for each treatment are listed in Table 1. 

2. Adjuvant treatment
In stage 3 NSCLC patients who have achieved an R0 
resection post-surgery, considering adjuvant therapy 
with ICIs like atezolizumab or pembrolizumab is a via-
ble strategy. Additionally, osimertinib treatment can be 
a suitable option for those with specific mutations such 
as the EGFR exon 19 deletion or the exon 21 L858R 
substitution. For patients with R1 surgical margins, 
initiating sequential or concurrent chemoradiation is 
recommended. In cases of R2 margins, concurrent 
chemoradiation becomes imperative. These strategies 
are crucial for addressing any remaining disease and 
enhancing overall patient prognosis.

Although there are no absolute contraindications for 
administering ICIs as adjuvant therapy after surgery 
in NSCLC patients, certain conditions warrant careful 
consideration. Patients with pre-existing autoimmune 

diseases, underlying interstitial lung diseases such as 
idiopathic pulmonary fibrosis, or compromised pul-
monary function due to conditions like severe chronic 
obstructive pulmonary disease or combined pulmo-
nary fibrosis and emphysema, should be assessed 
thoroughly. Furthermore, immunotherapy should be 
approached with caution in patients with immunosup-
pression. Each case should be evaluated individually by 
a multidisciplinary team to weigh the benefits and risks 
of treatment.

Contraindications for adjuvant radiotherapy or 
chemoradiotherapy after surgery primarily include 
poor overall health or a low performance status, severe 
coexisting conditions such as advanced heart, lung, or 
kidney diseases, and incomplete recovery or compli-
cations related to recent surgery. Particularly, patients 
with prior radiation to the same area and those with 
severe pulmonary dysfunction may experience further 
deterioration with radiotherapy. This is especially criti-
cal if a large portion of the lung requires irradiation, as 
it can exacerbate respiratory insufficiency and compro-
mise overall respiratory function (Table 1).

Clinical Research Regarding Perioperative 
ICI Therapies 

Recently, perioperative treatments using ICIs have been 
extensively researched; many positive results have 

SurgeryResectable

Borderline
resectable

Unresectable

Initial
multidisciplinary

tumor board
evaluation
in stage III

NSCLC

Neoadjuvant treatment Adjuvant treatment
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Figure 1. Recommended guideline in patients with stage 3 non-small cell lung cancer (NSCLC) according to approval 
and reimbursement in South Korea (as of January 2024). Initial multidisciplinary tumor board evaluation in stage 3 NSCLC 
is essential for evaluating resectability. Resectable or borderline resectable cases may be considered for adjuvant treat-
ment or neoadjuvant treatment. Unresectable stage 3 patients can be treated with definitive concurrent chemoradiation 
therapy (CCRT) followed by consolidation with durvalumab. *Approval but non-reimbursement; †Since October, 2022; 
‡Since December, 2023; §Since November 2022; ∥Since February 2021. PBC, platinum-based chemotherapy; PD-L1: pro-
grammed death-ligand 1; EGFR: estimated glomerular filtration rate.
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been reported (Table 2). A 2018 New England Journal 
of Medicine paper evaluating neoadjuvant nivolumab 
treatment was the first such study; 21 patients with 
stage 1, 2, and 3 cancers, including seven patients with 
stage 3A cancers (33%), were enrolled7. The patho-
logical response was high (42.8%). Notably, although 
increases in tumor size were evident on computed 
tomography, some cases revealed no cancer cells on 
pathological examination; thus, it was difficult to assess 
the effects of ICI treatment using computed tomogra-
phy alone8,12. In the later Neo-Adjuvant Immunotherapy 
(NADIMII) study, neoadjuvant nivolumab in combina-
tion with cytotoxic chemotherapy led to a significant 
increase in the proportion of patients undergoing de-
finitive surgery (93%, compared with 69% for patients 
receiving cytotoxic therapy alone)24. In the CheckMate 
816 Phase 3 study, patients with stage 1B (tumors ≥4 
cm) to stage 3A NSCLC who received nivolumab plus 
platinum-doublet chemotherapy exhibited significant 
improvements in event-free survival, overall survival, 
and pathological complete response12. The Adjuvant 
atezolizumab after adjuvant chemotherapy in resected 
stage IB–IIIA non-small-cell lung cancer (IMpower010) 
study revealed that atezolizumab prescribed after ad-
juvant chemotherapy improved disease-free survival 
among patients with resected stage 2–3A NSCLC, 
especially among patients with ≥1% PD-L1-positive 
tumor cells; 11% of patients experienced grade 3 and 
4 adverse events related to atezolizumab, and 1% of 
such patients experienced grade 5 events10. The Study 
of Pembrolizumab (MK-3475) vs Placebo for Partici-
pants With Non-small Cell Lung Cancer After Resec-
tion With or Without Standard Adjuvant Therapy (MK-

3475-091/KEYNOTE-091) (PEARLS) study revealed 
that the median disease-free survival was 53.6 months 
among patients receiving pembrolizumab, compared 
with 42.0 months in the placebo group (hazard ratio 
[HR], 0.76; p=0.0014). In the population with a PD-L1 
tumor proportion score of 50% or higher, neither the 
pembrolizumab group nor the placebo group achieved 
a median disease-free survival. Adverse events of 
grade 3 or higher were observed in 34% of the pem-
brolizumab group and 26% of the placebo group25. The 
KEYNOTE-671 study evaluated pembrolizumab as both 
a neoadjuvant treatment and an adjuvant treatment. 
At 24 months, the event-free survival rates were 62.4% 
in the pembrolizumab group and 40.6% in the place-
bo group (HR, 0.58; p<0.001); the overall survival rates 
were 80.9% and 77.6%, respectively. The pembrolizum-
ab group exhibited considerably more major pathologi-
cal and complete responses. Grade 3 or higher adverse 
events were more common in the pembrolizumab 
group (44.9%) than in the placebo group (37.3%)26.

Ongoing Clinical Research Regarding 
Perioperative Therapies

There are so many ongoing clinical trials including 
phase I, II, and III in stage 3 NSCLC patients. We sum-
marized the phase II and III clinical trials that have pro-
duced or are expected to produce significant results 
and will soon available for clinical application.

1. Ongoing clinical trials of perioperative therapies 
for patients with resectable stage 3 NSCLC

Neoadjuvant and/or adjuvant ICI treatment has im-

Table 1. Guidelines for neoadjuvant therapy eligibility and exclusions in stage 3 NSCLC treatment

Treatment type Indications Contraindications

Targeted treatment Specific genetic mutations present (EGFR, ALK) Lack of targetable mutations
Previous adverse reactions or resistance 

to similar therapies

Immunotherapy 1) �Nivolumab+Chemotherapy: ≥4 cm or LN 
metastasis (+) regardless of PD-L1 expression 

2) �Pembrolizumab+Chemotherapy: resectable 
stage 2, 3A, 3B followed by pembrolizumab 
adjuvant treatment

Active autoimmune conditions
Immunodeficiency
History of severe immune-related side 

effects

Radiation Locally advanced, potentially resectable tumors Markedly impaired lung function
Exceeding prior radiation treatment 

Concurrent 
chemoradiotherapy

Locally advanced tumors for downsizing  
pre-surgery 

Patients with robust health status

Compromised performance status
Significant other illnesses
Markedly impaired lung function

NSCLC: non-small cell lung cancer; EGFR: estimated glomerular filtration rate; ALK: anaplastic lymphoma kinase; LN: lymph node; PD-
L1: programmed death-ligand 1.
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proved the clinical outcomes of patients with resect-
able stage 3 NSCLC. Various clinical trials of neoadju-
vant or adjuvant ICI treatments before and after surgery 
are ongoing; several ICIs serve as monotherapies, 
are combined with chemotherapy, or are added to 
both other new agents and chemotherapy (Table 3). 
A Study of Neoadjuvant/Adjuvant Durvalumab for the 
Treatment of Patients With Resectable Non-small Cell 
Lung Cancer (AEGEAN) study evaluated the efficacies 
of neoadjuvant and adjuvant durvalumab (ICI mono-
therapy). In the IMPOWER 030, CheckMate 77T, and 
Neoadjuvant and Adjuvant Treatment in Resectable 
Non-small Cell Lung Cancer (NeoCOAST-2) trials, par-
ticipants received ICI (atezolizumab or nivolumab) and 
chemotherapy combinations, or ICIs combined with 
chemotherapy and other drugs such as tiragolumab 
(an anti-T-cell immunoglobulin and ITIM domain [TIGIT] 
monoclonal antibody [mAb]), oleclumab (an anti-CD73 
antibody), or monalizumab (an anti-natural killer group 
2 member A-blocking [NKG2A] mAb) as neoadjuvant 
and/or adjuvant treatments. These trials used event-
free survival, pathological complete response, major 

pathological response, and overall survival as primary 
or secondary endpoints.

2. Ongoing clinical trials of chemoradiation-based 
therapies for patients with unresectable stage 3 
NSCLC

For patients with unresectable stage 3 NSCLC, durvalu
mab consolidation treatment became the standard 
of care after the PACIFIC study; several clinical trials 
exploring consolidation therapy after CCRT are in prog-
ress. The efficacies of combinations of programmed 
cell death protein 1 (PD-1)/PD-L1 inhibitors (atezoli-
zumab, durvalumab, nivolumab, or pembrolizumab) 
and other drugs (anti-TIGIT mAb, anti-CD73 antibody, 
anti-NKG2A-blocking mAb, anti-cytotoxic T-lympho-
cyte associated protein 4 [CTLA4] inhibitor, and/or a 
selective inhibitor of poly [ADP-ribose] polymerase 
[PARP]1/2) are being evaluated as consolidation treat-
ments for patients with unresectable stage 3 NSCLC 
(Table 4).

Table 2. Clinical research results regarding perioperative ICI therapies

Study Year Phase/Enrollment Treatment Effect Reference

2018 (Consolidation), 
PACIFIC

Phase 3, PD-L1 (+) III 
(n=713)

Consolidation post-CCRT; 
durvalumab bi-weekly for 
up to 12 months

12-mo PFS: 55.9% vs. 35.3%; 
18-mo PFS: 44.2% vs. 27%

23

2021 (Adjuvant ICI), 
IMPOWER 010

Phase 3, IB-IIIA 
(n=227)

Adjuvant atezolizumab 
post-chemotherapy (up to 
16 cycles)

DFS among all: HR, 0.79; 95% 
CI, 0.64–0.96; p=0.020

10

2022 (Neoadjuvant ICI), 
CheckMate 816

Phase 3, IB-IIIA 
(n=358)

Nivolumab+platinum-
doublet chemo q3w for 3 
cycles; 4 adjuvant cycles 
of chemo/radiation 

Median EFS: 
nivolumab+chemo (31.6 mo; 
95% CI, 30.2–NR); chemo 
alone (20.8 mo; 95% CI, 
14.0–26.7); p=0.005

12

2022 (Adjuvant), 
PEARLS/
KEYNOTE-091

Phase 3, IB-IIIA 
(n=1,955)

Adjuvant pembrolizumab 
q3w for up to 18 cycles

Median DFS: pembrolizumab 
(53.6 mo; 95% CI, 39.2–NR); 
placebo (42.0 mo; 95% CI, 
31.3–NR)

25

2023 (Neo+Adjuvant), 
KEYNOTE-671

Phase 3 II, IIIA, IIIB 
(n=397)

Neoadjuvant 
pembrolizumab+chemo; 
adjuvant pembrolizumab 
vs. neoadjuvant chemo

EFS at 24 mo 
(pembrolizumab 62.4%, 
control 40.6%; HR, 0.58); OS 
at 24 mo (pembrolizumab 
80.9%, control 77.6%, 
p=0.02)

26

ICI: immune checkpoint inhibitor; PACIFIC: A Phase III, Randomised, Double-blind, Placebo-controlled, Multi-centre, International 
Study of MEDI4736 as Sequential Therapy in Patients with Locally Advanced, Unresectable Non-Small Cell Lung Cancer (Stage III) 
Who Have Not Progressed Following Definitive, Platinum-based, Concurrent Chemoradiation Therapy; PD-L1: programmed death-
ligand 1; CCRT: concurrent chemoradiotherapy; PFS: progression-free survival; IMPOWER: Adjuvant atezolizumab after adjuvant che-
motherapy in resected stage IB–IIIA non-small-cell lung cancer; DFS: disease-free survival; HR: hazard ratio; CI: confidence interval; 
q3w: means every 3 weeks; EFS: event-free survival; NR: not reached; PEARLS/KEYNOTE-091: Pembrolizumab versus placebo as ad-
juvant therapy for completely resected stage IB-IIIA non-small-cell lung cancer; OS: overall survival.
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Discussion

Stage 3 NSCLC is a multifaceted condition; it is difficult 
to always ensure the best possible outcomes2-4,9,22,26. 
Such patients are subjected to multimodal interven-
tions associated with therapeutic risks and adverse 
events; it is challenging to enhance long-term survival. 
For stage 3 NSCLCs that can be surgically excised, no 
consensus optimal multimodal strategy has emerged; 
patient preferences, collaborative decision-making, 
and multidisciplinary team proficiency are key factors 

that influence the preferred treatment2,3,13,17,27. When 
stage 3 NSCLC is non-operable, CCRT is the recom-
mended therapy. Durvalumab has become a standard 
post-treatment for patients with stage 3 non-operable 
NSCLC and ≥1% PD-L1-positive tumor cells who have 
undergone two rounds of platinum-infused CCRT. This 
approach may further improve the outcomes of pa-
tients with stage 3 NSCLC23.

Considering the recent introductions of immunother-
apies and targeted therapies in neoadjuvant and adju-
vant settings, more patients with NSCLC stage 3 now 

Table 3. Summary of ongoing and recently completed clinical trials of perioperative therapies in patients with resectable 
stage 3 non-small cell lung cancer 

(Setting)
Trial title Drug Stage Primary 

outcome
Trial  

phase Trial number

(Neoadjuvant)
IMPOWER 030

Atezolizumab 2, 3A, or select 3B (T3N2 only) EFS Phase 3 NCT03456063

(Neo+adjuvant)
AEGEAN

Durvalumab Stage 2A to select (i.e., N2) stage 
3B

pCR, EFS Phase 3 NCT03800134

(Neo+adjuvant)
CheckMate 77T

Nivolumab Stage 2A (>4 cm) to 3B (T3N2) EFS Phase 3 NCT04025879

(Adjuvant)
MERMAID-1

Durvalumab Stage 2–3 DFS Phase 3 NCT04385368

IMPOWER: Adjuvant atezolizumab after adjuvant chemotherapy in resected stage IB–IIIA non-small-cell lung cancer; EFS: event-free 
survival; NCT: national clinical trial; AEGEAN: A Study of Neoadjuvant/​Adjuvant Durvalumab for the Treatment of Patients With Resect-
able Non-small Cell Lung Cancer; pCR: pathologic complete remission; MERMAID-1: Phase III Study to Determine the Efficacy of Dur-
valumab in Combination With Chemotherapy in Completely Resected Stage II-III Non-small Cell Lung Cancer (NSCLC); DFS: disease-
free survival.

Table 4. Summary of ongoing and recently completed clinical trials of chemoradiation-based therapies in patients with 
unresectable stage 3 non-small cell lung cancer 

Trial title Drug PD-L1 Primary 
outcome

Trial  
phase Trial number

SKYSCRAPER-03 Atezolizumab and tiragolumab Any PD-L1 PFS Phase 3 NCT04513925

PACIFIC-8 Durvalumab+domvanalimab PD-L1 ≥1% PFS Phase 3 NCT05211895

PACIFIC-9 Durvalumab with oleclumab or 
durvalumab with monalizumab

Any PD-L1 PFS Phase 3 NCT05221840

CheckMate73L Nivolumab and ipilimumab Any PD-L1 PFS Phase 3 NCT04026412

KEYLYNK-012 Pembrolizumab with or without 
olaparib

Any PD-L1 PFS, OS Phase 3 NCT04380636

KEYVIBE-006 Pembrolizumab/vibostolimab Any PD-L1 PFS, OS Phase 3 NCT05298423

PD-L1: programmed death-ligand 1; SKYSCRAPER: A Study of Atezolizumab and Tiragolumab Compared With Durvalumab in Partici-
pants With Locally Advanced, Unresectable Stage III Non-Small Cell Lung Cancer (NSCLC); PFS: progression-free survival; NCT: na-
tional clinical trial; PACIFIC: A Phase III, Randomised, Double-blind, Placebo-controlled, Multi-centre, International Study of MEDI4736 
as Sequential Therapy in Patients with Locally Advanced, Unresectable Non-Small Cell Lung Cancer (Stage III) Who Have Not Pro-
gressed Following Definitive, Platinum-based, Concurrent Chemoradiation Therapy; KEYLYNK: Study of Pembrolizumab With Concur-
rent Chemoradiation Therapy Followed by Pembrolizumab With or Without Olaparib in Stage III Non-Small Cell Lung Cancer (NSCLC); 
OS: overall survival; KEYVIBE: Study of Pembrolizumab/Vibostolimab (MK-7684A) in Combination With Concurrent Chemoradiotherapy 
Followed by Pembrolizumab/Vibostolimab Versus Concurrent Chemoradiotherapy Followed by Durvalumab in Participants With Stage 
III Non-small Cell Lung Cancer.
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consider surgery, and the postoperative prognosis has 
improved1,4,7,10-12,25,28-30. However, some patients may 
experience severe ICI-associated adverse events; there 
is a need to conduct additional research regarding ICI 
indications and relevant biomarkers. 

In the contemporary landscape of advanced systemic 
therapies, a precise definition of resectable stage 3 NS-
CLC is urgently required to ensure consistent planning 
by multidisciplinary teams and to facilitate robust com-
parisons across trials exploring multimodal treatment 
strategies for various subsets of patients with stage 3 
NSCLC13,21. Stage 3 tumors previously considered un-
resectable may become resectable after appropriate 
induction therapy. Surgical interventions may enhance 
survival by facilitating locoregional control. During the 
navigation of evolving treatment paradigms, tumor-spe-
cific attributes become increasingly relevant to per-
sonalized treatment decisions for patients with stage 3 
NSCLC1-4,9,22,26.

Conclusion

NSCLC stage 3 presents with marked heterogeneity, 
leading to diverse therapeutic strategies and outcomes 
in contemporary oncology. Consequently, NSCLC 
demands an integrated approach involving multiple 
disciplines for optimal management (Figures 1, 2). 
Notably, when surgical intervention is achievable, the 
prognosis for patients tends to be more favorable. 
Recent advancements include the incorporation of 

immunotherapeutic agents into the treatment regimen 
for stage 3 NSCLC, marking a significant stride in the 
field. Current research landscapes also feature a myri-
ad of ongoing clinical trials exploring further potential 
benefits and applications. Nonetheless, ICIs are not 
devoid of adverse events, and certain patients may re-
main unsuitable for surgical procedures. Thus, there’s 
an imperative to further delineate the clinical markers 
and biomarkers that can guide patient selection for ICI 
therapies.
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Figure 2. Innovative breakthroughs with immune checkpoint inhibitor therapy for stage 3 non-small cell lung cancer. 
Utilizing immunotherapy in both neoadjuvant and adjuvant settings has expanded the pool of patients suitable for surgi-
cal treatments. This approach has enhanced the post-surgical pathologic response in stage 3 patients, resulting in de-
creased relapse rates and an improved overall prognosis. IO: immuno-oncology.



DH Kang et al.

https://doi.org/10.4046/trd.2023.0162 https://e-trd.org/ 300

through the Korea Health Industry Development Insti-
tute (KHIDI), funded by the Ministry of Health & Wel-
fare, Republic of Korea (grant number: HR20C0025).

References

1.	 Dickhoff C, Heineman DJ, Bahce I, Senan S. Unresectable 
stage III NSCLC can be reevaluated for resectability after 
initial treatment. J Thorac Oncol 2023;18:1124-8.

2.	 Cerfolio RJ, Maniscalco L, Bryant AS. The treatment of 
patients with stage IIIA non-small cell lung cancer from 
N2 disease: who returns to the surgical arena and who 
survives. Ann Thorac Surg 2008;86:912-20.

3.	 Majem M, Hernandez-Hernandez J, Hernando-Trancho 
F, Rodriguez de Dios N, Sotoca A, Trujillo-Reyes JC, et 
al. Multidisciplinary consensus statement on the clinical 
management of patients with stage III non-small cell 
lung cancer. Clin Transl Oncol 2020;22:21-36.

4.	 Wu YL, Tsuboi M, He J, John T, Grohe C, Majem M, et al. 
Osimertinib in resected EGFR-mutated non-small-cell 
lung cancer. N Engl J Med 2020;383:1711-23.

5.	 Hoeijmakers F, Heineman DJ, Daniels JM, Beck N, Tolle-
naar RA, Wouters MW, et al. Variation between multidis-
ciplinary tumor boards in clinical staging and treatment 
recommendations for patients with locally advanced 
non-small cell lung cancer. Chest 2020;158:2675-87.

6.	 Rizvi NA, Peters S. Immunotherapy for unresectable 
stage III non-small-cell lung cancer. N Engl J Med 2017; 
377:1986-8.

7.	 Forde PM, Chaft JE, Smith KN, Anagnostou V, Cottrell 
TR, Hellmann MD, et al. Neoadjuvant PD-1 blockade in 
resectable lung cancer. N Engl J Med 2018;378:1976-86.

8.	 Provencio M, Nadal E, Insa A, Garcia-Campelo MR, 
Casal-Rubio J, Domine M, et al. Neoadjuvant chemo-
therapy and nivolumab in resectable non-small-cell lung 
cancer (NADIM): an open-label, multicentre, single-arm, 
phase 2 trial. Lancet Oncol 2020;21:1413-22.

9.	 Shu CA, Gainor JF, Awad MM, Chiuzan C, Grigg CM, 
Pabani A, et al. Neoadjuvant atezolizumab and chemo-
therapy in patients with resectable non-small-cell lung 
cancer: an open-label, multicentre, single-arm, phase 2 
trial. Lancet Oncol 2020;21:786-95.

10.	 Felip E, Altorki N, Zhou C, Csoszi T, Vynnychenko I, Golo-
borodko O, et al. Adjuvant atezolizumab after adjuvant 
chemotherapy in resected stage IB-IIIA non-small-cell 
lung cancer (IMpower010): a randomised, multicentre, 
open-label, phase 3 trial. Lancet 2021;398:1344-57.

11.	 Chaft JE, Oezkan F, Kris MG, Bunn PA, Wistuba II, Kwiat-
kowski DJ, et al. Neoadjuvant atezolizumab for resectable 
non-small cell lung cancer: an open-label, single-arm 
phase II trial. Nat Med 2022;28:2155-61.

12.	 Forde PM, Spicer J, Lu S, Provencio M, Mitsudomi T, 

Awad MM, et al. Neoadjuvant nivolumab plus chemo-
therapy in resectable lung cancer. N Engl J Med 2022; 
386:1973-85.

13.	 Postmus PE, Kerr KM, Oudkerk M, Senan S, Waller DA, 
Vansteenkiste J, et al. Early and locally advanced non-
small-cell lung cancer (NSCLC): ESMO Clinical Practice 
Guidelines for diagnosis, treatment and follow-up. Ann 
Oncol 2017;28(Suppl 4):iv1-21.

14.	 Unal S, Winkelman JA, Heineman DJ, Bahce I, van Dorp M, 
Braun JA, et al. Long-term outcomes after chemoradio-
therapy and surgery for superior sulcus tumors. JTO Clin 
Res Rep 2023;4:100475.

15.	 Lee VH, Au JS, Mu JW, Xiao G, Lim FM, Suen HC, et al. 
Real-world perspectives from surgeons and oncologists 
on resectability definition and multidisciplinary team dis-
cussion of stage III NSCLC in People’s Republic of China, 
Hong Kong, and Macau: a physician survey. JTO Clin Res 
Rep 2022;3:100308.

16.	 Scherpereel A, Martin E, Brouchet L, Corre R, Duruis-
seaux M, Falcoz PE, et al. Reaching multidisciplinary 
consensus on the management of non-bulky/non-infiltra-
tive stage IIIA N2 non-small cell lung cancer. Lung Can-
cer 2023;177:21-8.

17.	 Vyfhuis MA, Bhooshan N, Burrows WM, Turner M, Sun-
tharalingam M, Donahue J, et al. Oncological outcomes 
from trimodality therapy receiving definitive doses of 
neoadjuvant chemoradiation (≥60 Gy) and factors influ-
encing consideration for surgery in stage III non-small 
cell lung cancer. Adv Radiat Oncol 2017;2:259-69.

18.	 Furrer K, Weder W, Eboulet EI, Betticher D, Pless M, 
Stupp R, et al. Extended resection for potentially oper-
able patients with stage III non-small cell lung cancer 
after induction treatment. J Thorac Cardiovasc Surg 
2022;164:1587-602.

19.	 Liu KX, Sierra-Davidson K, Tyan K, Orlina LT, Marcoux JP, 
Kann BH, et al. Surgical complications and clinical out-
comes after dose-escalated trimodality therapy for non-
small cell lung cancer in the era of intensity-modulated 
radiotherapy. Radiother Oncol 2021;165:44-51.

20.	 Lee JG, Kim HC, Choi CM. Recent trends of lung cancer 
in Korea. Tuberc Respir Dis (Seoul) 2021;84:89-95.

21.	 Simone CB 2nd, Bradley J, Chen AB, Daly ME, Louie AV, 
Robinson CG, et al. ASTRO radiation therapy summary 
of the ASCO guideline on management of stage III non-
small cell lung cancer. Pract Radiat Oncol 2023;13:195-
202.

22.	 Heymach JV, Mitsudomi T, Harpole D, Aperghis M, 
Jones S, Mann H, et al. Design and rationale for a phase 
III, double-blind, placebo-controlled study of neoadju-
vant durvalumab + chemotherapy followed by adjuvant 
durvalumab for the treatment of patients with resectable 
stages II and III non-small-cell lung cancer: the AEGEAN 



Immunotherapy for stage 3 NSCLC

https://e-trd.org/Tuberc Respir Dis 2024;87:292-301 301

Trial. Clin Lung Cancer 2022;23:e247-51.
23.	 Antonia SJ, Villegas A, Daniel D, Vicente D, Murakami 

S, Hui R, et al. Durvalumab after chemoradiotherapy in 
stage III non-small-cell lung cancer. N Engl J Med 2017; 
377:1919-29.

24.	 Provencio M, Nadal E, Gonzalez-Larriba JL, Marti-
nez-Marti A, Bernabe R, Bosch-Barrera J, et al. Periopera-
tive nivolumab and chemotherapy in stage III non-small-
cell lung cancer. N Engl J Med 2023;389:504-13.

25.	 O’Brien M, Paz-Ares L, Marreaud S, Dafni U, Oselin K, 
Havel L, et al. Pembrolizumab versus placebo as adju-
vant therapy for completely resected stage IB-IIIA non-
small-cell lung cancer (PEARLS/KEYNOTE-091): an in-
terim analysis of a randomised, triple-blind, phase 3 trial. 
Lancet Oncol 2022;23:1274-86.

26.	 Wakelee H, Liberman M, Kato T, Tsuboi M, Lee SH, Gao S, 
et al. Perioperative pembrolizumab for early-stage non-
small-cell lung cancer. N Engl J Med 2023;389:491-503.

27.	 Dickhoff C, Otten RH, Heymans MW, Dahele M. Salvage 

surgery for recurrent or persistent tumour after radical 
(chemo)radiotherapy for locally advanced non-small cell 
lung cancer: a systematic review. Ther Adv Med Oncol 
2018;10:1758835918804150.

28.	 Cascone T, William WN Jr, Weissferdt A, Leung CH, Lin 
HY, Pataer A, et al. Neoadjuvant nivolumab or nivolumab 
plus ipilimumab in operable non-small cell lung cancer: 
the phase 2 randomized NEOSTAR trial. Nat Med 2021; 
27:504-14.

29.	 Petrella F, Rizzo S, Attili I, Passaro A, Zilli T, Martucci F, 
et al. Stage III non-small-cell lung cancer: an overview of 
treatment options. Curr Oncol 2023;30:3160-75.

30.	 Herbst RS, Majem M, Barlesi F, Carcereny E, Chu Q, 
Monnet I, et al. COAST: an open-label, phase II, multidrug 
platform study of durvalumab alone or in combination 
with oleclumab or monalizumab in patients with unre-
sectable, stage III non-small-cell lung cancer. J Clin On-
col 2022;40:3383-93.




