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Definition

• T3 describes locally advanced, but potentially resectable tumour

• T4 describes locally advanced, technically unresectable tumour

• Advanced NSCLC refers to those patients with metastatic NSCLC and 

treatment objectives focus on prolonging survival and improving quality of life 

of these patients

• Early-stage NSCLC comprises those tumours between stages I and III of the 

TNM classification system and treatment aim is curative



Definition

Limited-stage disease — LS-SCLC is defined as disease that is limited to the ipsilateral hemithorax and regional 

lymph nodes and can be encompassed in a safe radiotherapy field

ES-SCLC is disease that has spread beyond this and may include distant metastases, malignant pericardial or 

pleural effusions, and/or contralateral supraclavicular and contralateral hilar lymph node involvement

NCCN-2020



Interaction b/w immune system and cancer

Three sequential phases of interaction

• Elimination : Body’s immunity detects and 

responds to tumour antigens

• Equilibrium : balance b/w immune mediated 

destruction and persistence of malignant clones

• Escape : evasion of immune response by 

malignant clones

Cancer Immunoediting

UPTODATE



Immune synapse

In the absence of the "second 

signal,T cells can become anergic 

and do not mount a response to 

antigen

UPTODATE



Immune synapse

• Most important costimulatory signal in naïve T cells is CD28, which binds to B7-1 

and B7-2 (CD80/86) on the APC

• Costimulatory process is tightly regulated by both "agonist" molecules (eg, GITR, 

OX40, ICOS) and inhibitory signals on both the APC and T cells, often collectively 

referred to as "immune checkpoint" molecules

UpToDate 





In a state of chronic antigen presentation, such as malignancy, the chronic presence of antigen 

or pro-inflammatory cytokines (IL-12, IFNgamma, etc) can upregulate PD-1 expression on the T 

cell; tumor clones can also select for PD-L1 expression. With PD-1-PD-L1 binding, even in the 

presence of the costimulatory molecule, "peripheral exhaustion" can occur

UpToDate



Mechanisms for escape from immune 
surveillance

• Loss or alteration of specific antigens or antigenic machinery

• Tumors can promote an immune-tolerant microenvironment by manipulation of 

cytokines that encourage infiltration of Treg cells, myeloid derived suppressor 

cells (MDSCs), and other cell types that inhibit cytotoxic T cell function

• Upregulate the expression of immune checkpoint molecules

• Oncogenic cell signaling pathways that are viewed as accelerators of cell division 

and growth are now understood to be mediators of immunologic escape

UpToDate



Immune Checkpoints Inhibitors

Cancers 2020, 12, 3459; doi:10.3390/cancers12113459



With IO combinations

Uptodate



Role of ICS in lung cancer

• NSCLC

• Early

• Neo-adjuvent

• Adjuvent

• Consolidation treatment after chemoradiation

• Advanced

• SCLC

• Limited

• Extented



NSCL

Patients present with

• 20% with localized disease (stages I and II)

• 30% with locally advanced disease (stage III)

• 50% with metastatic disease (stage IV)

In recent years increase in patients diagnosed 

with localized NSCLC, from 16.6% in 1988 to 

23.6% in 2015 (SEER database) 
IASCLC  Atlas, 2nd edition



Problem 

• Patients with resectable NSCLC are treated with surgical resection followed by 

systemic adjuvant therapy

• Addition of cisplatin based adjuvant CT  offers a 4% to 8% survival benefit at 5 yrs

• Despite surgery and adjuvant therapy, about 20% to 30% of patients with stage I, 

50% of patients with stage II, and 60% of patients with stage IIIA disease die 

within 5 years

• Urgent need to explore novel treatment approaches to reduce the risk of 

recurrence and improve survival of resectable NSCLC
LACE Collaborative Group

IASLC TNM staging 



Mechanism of ICS in the

Neo-adjuvant & Adjuvant settings 



Enhancement of systemic antitumor T cell immunity 
after neoadjuvant PD-1 blockade

Topalian et al., Science 367, 525 (2020)



https://doi.org/10.1038/s41591-020-0829-0



Pathologic response assessment 

Topalian et al., Science 367, 525 (2020)

Major  pathologic response(MPR), describing 
a treatment effect resulting in ≤10% residual 
viable tumor (RVT)



Inclusion Criteria
• 8 years of age or older
• Stage I, II, or IIIA NSCLC (surgically 

resectable)
• ECOG-0 or 1
• Normal organ function, &

adequate pulmonary function
Key exclusion criteria
• Immunodeficiency
• Ongoing systemic

immunosuppressive therapy,
• Active autoimmune or infectious 

disease 

Intervention
2 preoperative doses of 
nivolumab(at a dose of 3 
mg per kilogram of body 
weight) was administered 
I.V every 2 weeks, with 
surgery planned 
approximately 4 weeks 
after the first dose

Primary end points
• Safety and 

feasibility
Also evaluated the 
tumor pathological 
response, expression 
of PD-L1, mutational 
burden, and mutation-
associated, 
neoantigen-specific
T-cell responses

Pilot study



Results

• 20 patients [2 partialresponse (PR) and 18 stable disease (SD)] undergoing 

curative surgery after neoadjuvant nivolumab and 45% achieving 

major pathologic response (MPR).

• At follow-up, the recurrence rate within 18 months was 73%, the OS rate was 

95%, and the 24-month relapse-free survival (RFS) estimated by the Kaplan–

Meier curve was 69%.

• Although the sample size was small, this trial confirmed the safety of neoadjuvant 

immunotherapy for NSCLC, laying the foundation for subsequent studies 



181 patients with 

stage IB–IIIB NSCLC 

and no targetable 

mutations

• 2 cycles of atezo 1200 mg (days 

1, 22) and underwent surgical 

resection between 30 and 50 

days from the first cycle

• Patients who benefitted from 

the therapy could continue 

adjuvant atezolizumab for 12 

months

Primary endpoint 

Major  pathological response (MPR), 

defined as ≤ 10% viable tumor cells in 

the resection specimen

Secondary endpoints

• Safety  and correlation of response 

with PD-L1 expression

• Tumor mutation burden (TMB) 

• Gene  expression signatures



Results 

• Surgery was performed on 159 patients, and 144 were included in the efficacy 

analysis

• MPR was 21%, with 7% of patients achieving a cPR

• At  1.5 years, disease-free survival was 79% for stage I/II patients and 77% for 

stage III patients (P = .88); overall survival was 91% and 87%, respectively (P = .45)

• R0 (clear surgical margins) status was achieved in 92%



40 patients
• Resectable  NSCLC
• (stage IA–IIIB) 
• ECOG-0
• Adequate  organ function

• Two  cycles of 
sintilimab (200 mg 
intravenously, day 1 
out of 22) Operation 
was performed

• between day 29 and 
43

Primary end point 
• Safety 
Efficacy end points 
• Rate of major 

pathologic response 
(MPR) 

• Objective  response 
rate

• Expression of PD-L1



Results 

• 37 underwent radical resection

• 15 (40.5%) achieved MPR

• 6 (16.2%) with a pCR in primary tumor and 3 (8.1%) in lymph nodes

• Squamous cell NSCLC exhibited superior response compared with 

adenocarcinoma (MPR: 48.4% versus 0%)

• 21 patients (52.5%) experienced (TRAEs).

• Four patients (10.0%) experienced grade 3 or higher TRAEs

• One  patient had grade 5 TRAE.



Completed  clinical trials of neoadjuvant 
therapy with ICIs for resectable NSCLC
Clinical 

trial 

Phase Stage Intervention 

used 
Sample

size

Primary endpoint Primary 

outcomes

Check Mate 

159

I I–IIIA Nivolumab 22 Safety and feasibility MPR: 45%, 

pCR: 10%

LCMC3  A II IB–IIIA Atezolizumab 101 MPR MPR: 18%, 

pCR: 5%

Li et al. II IA–IIIB Sintilimab 40 Safety MPR: 

40.5%, 

pCR: 16.2%

Li et al. 

ChiCTR-

OIC-

17013726

IB IA–IIIA Sintilimab 22 Drug-related adverse 

event;

surgery complications;

no-delay surgery rate

MPR:45.5%, 

pCR: 18.2%



Immune Checkpoint Inhibitor-Based
Neoadjuvant Combination Therapy



Immunomodulation effects of 
chemotherapeutic drugs-



• open-label 
• phase 2 trial
• 18 years of age or older
• Stage I, II, or IIIA 

NSCLC (surgically resectable)
• ECOG-0 or 1
• smoking exposure 

Atezolizumab (1200 mg) 
on day 1, nabpaclitaxel 
(100 mg/m²) on days 1, 8, 
and 15, and 
Carboplatin (AUC 5; 5 
mg/mL per min) on day 1, 
of each 21-day cycle

Primary endpoint 
MPR-presence of 
10% or less 
residual viable 
tumour



Median  follow-up period 
was 12.9 months



Median  disease-free survival 
17.9 months (95% CI 14.3 to not reached)

Median  overall survival
Not  reached (95% CI 27.6 to not reached



major pathological

response had a median disease-free survival of

14.3 months (95% CI 9.9 to not reached), 

compared with

34.5 months (95% CI 10.7 to not reached) in 

those

patients who had a major pathological response 

(hazard

ratio 0.7 [95% CI 0.1–4.3], p=0.71

Median

disease-free survival in patients who had a 

pathological

complete response was 34.5 months, and median

disease-free survival in patients who did not have a

pathological complete response was not reached 

(hazard

ratio 0.4 [95% CI 0.04–3.70], p=0.42



Serious treatment-related adverse events

included one (3%) patient with grade 3 febrile neutropenia,

one (3%) patient with grade 4 hyperglycaemia,

and one (3%) patient with grade 2 bronchopulmonary

Haemorrhage

No treatment-related deaths



Age 18 years or older
treatment-naive
stage IIIA NSCLC
ECOG-0 or 1

Neoadjuvant  treatment
with I.V paclitaxel (200 mg/mÇ) and 
carboplatin (AUC 6; 6 mg/mL per min) 
plus nivolumab
(360 mg) on day 1 of each 21-day cycle, 
for three cycles before surgical 
resection, followed by adjuvant 
intravenous
nivolumab monotherapy for 1 year (240 
mg every 2 weeks for 4 months, 
followed by 480 mg every 4 weeks for 8 
months)

Primary  endpoint 
progression-free survival at 24 months, 
assessed in the modified ITT, which 
included all patients who received 
neoadjuvant treatment, and in the per-
protocol population, which included all
patients who had tumour resection and 
received at least one cycle of adjuvant 
treatment.
Safety was assessed in the
modified intention-to-treat population







Results 

• After neoadjuvant combination therapy, 93% patients had downstaging, and R0 

resection was performed in 41/46 patients; MPR was 83% and pCR reached 71% 

after operation; PR was 72% and CR was 6.5%



median duration of

follow-up was 24Ø0 months (IQR 21Ø4–28Ø1)

modified ITT population per protocol
population

Progression-free survival 12 months 95.7% (95% CI 83.7–98.9) 100%
(95% CI not estimable)

18 months, 87.0% (73.3–93.9) 91.9% (76.9–97.3

24 months 77.1% (59.9–87.7) 87.9% (69.8–95.3)

overall
survival

12 months 97.8% (95% CI 85.5–

99.7)

100% (95% CI not 

estimable)

18 months, 93.5% (81.1–97.8) 97.3% (82.3–99.6)

24 months 89.9% (74.5–96.2) 97.3%

(82.3–99.6)

Results 





• N=44
• Stage I-IIIA (single N2) 

resectable NSCLC (AJCC 7th)
• PS 0-1

• N-23 (3 mg/kg IV, D1, 15, 29)
Vs 

• N plus I-21(1 mg/kg IV, D1) followed 
by surgery

Primary endpoint

• MPR (≤10% viable tumor), 

hypothesized to be higher than MPR 

to induction chemotherapy historical 

controls

• Tumor immune infiltrates and pre- & 

post-ICI tumor PD-L1 % were 

assessed by flow cytometry & IHC



Results

• Mean age 66, 64% males,

• 18% never smokers

• 59% adenocarcinomas

• Stages: IA 8 (18%), IB 15 (34%), IIA 7 (16%) IIB 5 (11%); IIIA 9 (20%)

• 34 pts had surgery post ICIs (7 not resected [7/41], 17%, [2 N, 5 NI], 3 pending)



Results 

• 34 pts had surgery post ICIs (7 not resected [7/41], 17%, [2 N, 5 NI], 3 pending)

• in 41 pts overall 10 MPRs (24%, 4 N, 6 NI), of which 6 were path CRs (15%, 2 N 

[9%], 4 NI [21%])

• 34 resected pts, MPR rate was 29% (N 20%, NI 43%)

• Median % of viable tumor was lower post NI vs N (20% vs 65%, p = .097).

• ORR was 22% (8 PRs [5 N, 3 NI], 1 CR [NI]); 15% of pts had PD (3 N, 3 NI).



Results 

• Median pre-treatment tumor PD-L1 was higher in responders (MPR+, CR+PR) vs 

non-responders (80% vs 1%, p = .024), and the % of viable tumor was lower in 

tumors with PD-L1 > 1% vs PD-L1 ≤1% (median 20% vs 80%, p = .046)

• Surgical complications included 2 bronchopleural fistulas (BPFs) in N & 8 air leaks 

(5 N, 3 NI)

• G3 pneumonia, hypoxia, hypermagnesemia (1 each, all N), G3 diarrhea (1 NI)



Conclusions 

• Overall a 24% MPR rate to neoadjuvant ICIs was observed

• NI induced a higher % of non-viable tumor when compared to N

• Antitumor activity was associated with higher pre-treatment PD-L1 levels



Clinical trials ongoing with neo/adjuvant ICI with or 
without chemotherapy



Role in adjuvant settings



Ongoing clinical trials with adjuvant ICIs



Role of SBRT and ICIs



Role of SBRT and ICIs

• Most patients with ES-NSCLC who are candidates for SBRT (but not surgery) 

cannot safely receive CT

• combination of adjuvant CT plus SBRT has not shown positive results in frail 

patients with ES-NSCLC who have multiple underlying pathologies 

• Combination  of immunotherapy—which is generally better tolerated than CT

• SBRT+ICI evaluated primarily in patients with metastatic disease, with promising 

clinical result

• SBRT + immunotherapy offers synergistic benefits



RT immune modulatory effects







Unresectable Stage III NSCLC



Unresectable Stage III NSCLC

• One-third of NSCLC patients have stage III disease at diagnosis

• Standard of care (SoC) is concurrent platinum-based CT+RT

• OS remains poor, with a median OS ranging from 20 to 26 months and 3-

and 5-year OS of 30% and 15%, respectively

• Novel  strategies employed to date—such as adding induction or 

consolidation CT, the incorporation of EGFR inhibitors, or higher dose RT—

have been shown to improve the OS versus SoC









Updated OS-PACIFIC 4-year survival update 
• 29% reduction in the risk of death

• Median OS-47.5 Vs 29.1 months







Updated PFS-PACIFIC 4-year survival update

45% reduction in the risk of disease progression or death with durvalumab







Incidence of New Lesions





Results 

• Most common adverse event of grade 3 or 4 was pneumonia (4.4% and 3.8%, 

respectively). 

• 15.4% of patients in the durvalumab group and 9.8% of those in the placebo 

group discontinued because of adverse events



Conclusion 

• Progression-free survival was significantly longer with durvalumab than with 

placebo

• Secondary  end points also favored durvalumab, and safety was similar between 

the groups







Base line charecters



Efficacy 
Endpoints



Outcomes by Variable





Phase II study of pembrolizumab (pembro) plus platinum 
doublet chemotherapy and radiotherapy as first-line 
therapy for unresectable, locally advanced stage III 
NSCLC: KEYNOTE-799

Phase 2, nonrandomized, open-label trial

Previously untreated, 
unresectable, 
pathologically 
confirmed stage IIIA–C 
NSCLC with 
measurable disease

Cohort A
17 cycles of pembro 200 mg Q3W starting 
with cycle 1 plus standard thoracic 
radiotherapy (60 Gy in 30 daily 2-Gy fractions) 
in cycles 2–3 and investigator’s choice of 
paclitaxel 200 mg/m2 + carboplatin AUC 6 
Q3W for cycle 1, then paclitaxel 45 mg/m2 + 
carboplatin AUC 2 QW for cycles 2–3

Cohort B
cisplatin 75 mg/m2 + pemetrexed 500 mg/m2 Q3W 
(nonsquamous only) in cycles 1–3 

• Primary 
endpoints were 
ORR by blinded 
independent 
central review

• Rate  of grade ≥3 
pneumonitis



Results

• 112 and 73 pts have been enrolled in cohorts A and B

• 63 in cohort A and 52 in cohort B continue on treatment

• Median (range) follow up was 8.3 (0.7–14.0) mo in cohort A and 5.8 (0.2–13.7) mo in cohort B



Results and conclusion

• Grade ≥3 pneumonitis occurred in 9 pts (8.0%; 90% CI, 4.3%–13.6%) in cohort A 

and 4 pts (5.5%; 90% CI, 1.9%–12.1%) in cohort B

• Treatment-related grade ≥3 AEs occurred in 72 pts (64.3%) in cohort A and 30 pts 

(41.1%) in cohort B

• 4 pts had treatment-related grade 5 pneumonitis (all in cohort A)

• Need RCT



Efficacy evaluation of concurrent nivolumab addition to a 
first-line, concurrent chemo-radiotherapy regimen in 
unresectable locally advanced NSCLC – Results from the 
European Thoracic Oncology Platform (ETOP 6-14) 
NICOLAS phase II trial

single-arm phase II trial in stage III NSCLC

Patients (pts) received 3 cycles of platinum-based chemotherapy and concurrent RT 
(66Gy/33fractions)

Nivolumab started concurrently with CRT (360mg, Q3W) and subsequently 
continued as monotherapy consolidation (480mg, Q4W)

Primary efficacy endpoint is the 1-year (1y) progression-free survival (PFS) rate



Results 

• PFS is evaluated in 79 pts assigned to concurrent treatment

• Median  follow-up is 16.4 months

• Majority  of pts are male (67%), former smokers (68%), of median age 62 years

• 64% present with stage IIIb

• 1y PFS rate is 54% (95% CI: 41-65%), with median PFS 12.4 m (95% CI: 9, Not 

estimable)



Results 

• 1y overall survival (OS) rate is 79% (95% CI: 68-87%) while median OS is not 

reached yet.

• Most frequent adverse events (AEs) were anaemia, fatigue and pneumonitis

• Need RCT



Phase II trial combining atezolizumab concurrently with 
chemoradiation therapy in locally advanced NSCLC



Results



Summary of the efficacy of immune 
checkpoint inhibitors in stage III NSCLC



In SCLC





Conclusion 

• ICI have proven role in metastastic advanced disease

• Currently data is supportive  only for stage III  NSCLC as consolidation therapy

• Need more RCT 


