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• NSCLC constitutes 80-85% of lung cancer

• Advanced/metastatic disease is not amenable to surgery

• Cytotoxic chemotherapy, targeted therapy and immunotherapy are 
the available options for treatment in such cases. 

• Immunotherapy  has an important role in  driver gene negative 
advanced NSCLS

• Anti-CTLA-4 and anti PD-1/PD-L1 agents are the mainstay of 
immunotherapy in NSCLC



Effect of immune check point inhibitors on T-lymphocytes

Front Immunol. 2020 Oct 8;11:574271



Immune check point inhibitors

CTLA-4 PD-1 PD-L1

Ipilimumab Nivolumab Atezolizumab

Tremelimumab Pembrolizumab Durvalumab

Cemiplimab Avelumab

ICIs represent different classes of monoclonal antibodies that interrupt the delivering of inhibitory signals to T 
cells, and reprogram adaptive immunity to participate to cancer elimination

CTLA-4-Cytotoxic T-Lymphocyte Antigen 4
PD-1- Programmed cell death protein 1
PD-L1- Programmed death ligand 1



Trials

PD-L1>50%

• KEYNOTE-024(Pembrolizumab)

• IMPOWER-110(Atezolizumab)

• EMPOWER-LUNG 1 (Cemiplimab)

PD-L1<50%

KEYNOTE-407(Pembro +CTx)

KEYNOTE-189(Pembro + CTx)

IMPOWER-150(ABCP)

IMPOWER-130(ACP)

CHECKMATE-9LA(Nivo+ Ipili +CTX)

CHECKMATE-227(Nivo +Ipili)

POSEIDON(Durval+Tremelimumab)

EMPOWER LUNG-3(Cemiplimab)



N Engl J Med. 2018 May 31;378(22):2078-2092



Study Design Inclusion criteria Intervention

Randomised, double 
blinded, phase 3 trial
Intervention group(n=410)
Placebo group(n= 206) 

• Age >18 yrs
• Pathologically confirmed metastatic 

NSCLC
• ECOG performance status score 0 or 1
• At least one measurable lesion as per 

RECIST 1.1
• Provided a tumor sample for 

assessment of PD-L1 status 

200 mg of pembrolizumab vs. 
saline placebo/Q3W x 35 cycles
Plus
4 cycles of 
Cisplatin/Carboplatin(Q3W), 
followed by Pemetrexed every 3 
weeks 

PFS- time from randomization to disease progression, as assessed by blinded, independent central radiologic review, 
or death from any cause, whichever occurred first 
OS- time from randomization to death from any cause

N Engl J Med. 2018 May 31;378(22):2078-2092RECIST- Response evaluation criteria in solid tumors



OS

PFS

Median overall survival  
• Pembrolizumab-combination group: not reached 
• Placebo combination group: 11.3 months (95% CI, 8.7 

to 15.1) 

Progression free survival  
• Pembrolizumab-combination group: 8.8 months(95% 

CI, 7.6 to 9.2) 
• Placebo-combination: 4.9 months (95% CI, 4.7 to 5.5)

Estimated proportion of patients who were alive and 
progression-free at 12 months 

• Pembrolizumab-combination group34.1% (95% CI, 
28.8 to 39.5)

• Placebo-combination group 17.3% (95% CI, 12.0 to 
23.5) 

N Engl J Med. 2018 May 31;378(22):2078-2092



KEYNOTE-189 5-year update: First-line pembrolizumab + 
pemetrexed  and platinum vs placebo + pemetrexed and 
platinum for metastatic nonsquamous NSCLC

Pembrolizumab + pemetrexed-platinum  as first-line continued to show OS and PFS
benefits with manageable toxicity  as compared to placebo + pemetrexed-platinum irrespective of PD-L1
expression. 

Ann Oncol., Volume 33, supplement 7, S992-S993, September 2022



N Engl J Med. 2018 Nov 22;379(21):2040-2051



Study Design Inclusion criteria Intervention

Randomised, double 
blinded, phase 3 trial
Intervention group(n=278)
Placebo group(n= 281) 

• Age >18 yrs
• Pathologically confirmed stage IV 

squamous  NSCLC
• received no previous systemic therapy 

for metastatic disease
• ECOG performance status score 0 or 1
• At least one measurable lesion as per 

RECIST 1.1
• Provided a tumor sample for 

determination  of PD-L1 status 

200 mg of pembrolizumab vs. 
saline Q3W x 35 cycles
Plus
4 cycles of Carboplatin
& Paclitaxel(D1) or Nab-
paclitaxel(D1,8,15) x Q3W

Primary end point: Overall survival and progression free survival

N Engl J Med. 2018 Nov 22;379(21):2040-2051



Median overall survival  
• Pembrolizumab-combination group: 15.9 months(95% 

CI,13.2 to NR)
• Placebo combination group: 11.3 months (95% CI, 9.5 

to 14.8) 

Progression free survival  
• Pembrolizumab-combination group: 6.4 months (95% 

CI,6.2 to 8.3)
• Placebo combination group: 4.8 months (95% CI, 4.3 

to 5.7)  

N Engl J Med. 2018 Nov 22;379(21):2040-2051



ITT(n=559)                    TPS≥50%(n=146)           TPS 1%‒49% (n=207)           TPS <1% (n=194)

OS HR(95% CI) 0.71(0.59 to 0.85) 0.68(0.47 to 0.97) 0.61(0.45 to 0.83 0.83(0.61 to 1.13)

5 yr OS rate% 18.4% vs. 9.7% 23.3% vs. 8.3 20.6% vs. 7.6% 10.7% vs. 13.1%

PFS HR(95% CI) 0.62(0.52 to 0.74) 0.48 (0.33 to 0.69) 0.60(0.45 to 0.81) 0.70(0.52 to 0.95)

ORR % 62.2% (56.2 to 68.0) 64.4 (52.3 to 75.3) 54.4 (44.3 to 64.2) 54.4 (44.3 to 64.2)

Median DOR mo
(range)

9.0 (1.31+ to 61.51+) 10.4 (2.7 to 59.41+) 11.1 (1.31+ to 61.51+) 6.9 (1.41+ to 58.91+)

J Clin Oncol. 2023 Feb 3;JCO2201990



Lancet Oncol. 2019 Jul;20(7):924-937



Study  design Inclusion criteria Intervention

Multicentre, randomised, 
open-label, phase 3
Atezolizumab 
+chemotherapy 
group(n=483)

Chemotherapy 
group(n=240)

• Age >18 yrs
• Pathologically confirmed stage IV non 

squamous  NSCLC
• Received no previous systemic therapy for 

metastatic disease
• ECOG performance status score 0 or 1
• Patients were required to have known PD-

L1 tumour status

Induction : 
Atezolizumab 1200 mg Q3W in 
combination with chemotherapy 
(Carboplatin Q3W plus nab paclitaxel 
Q1W) (n=483)  or
Chemotherapy 4-6 cycles /Q3W (n=240)
Maintainence :
Atezolizumab plus chemotherapy group 
- 1200 mg intravenous atezolizumab 
Chemotherapy group:
Best supportive care or pemetrexed 
switch

Lancet Oncol. 2019 Jul;20(7):924-937



Lancet Oncol. 2019 Jul;20(7):924-937



N Engl J Med. 2018 Jun 14;378(24):2288-2301



Study design Inclusion criteria Intervention 

International, open-
label, phase 3 study,

Stage IV or recurrent metastatic non 
squamous NSCLC
ECOG performance status of 0 or 1
Tumor tissue available for biomarker testing 
Eligible to receive bevacizumab

Randomly assigned, in a 1:1:1 ratio,
ACP group(n=402) - atezolizumab 
plus carboplatin plus paclitaxel, 
ABCP group(n=400) - atezolizumab 
plus bevacizumab plus carboplatin 
plus paclitaxel, or 
BCP group(n=400) - bevacizumab 
plus carboplatin plus paclitaxel 
Induction phase- 4-6/ 21 days 
cycle
Maintainence phase :
continued to receive atezolizumab, 
bevacizumab, or both until the 
occurrence of unmanageable
toxic effects or disease progression

N Engl J Med. 2018 Jun 14;378(24):2288-2301



Hazard ratios for disease progression or death in 
biomarker subgroups

Kaplan–Meier estimates of progression-free survival

N Engl J Med. 2018 Jun 14;378(24):2288-2301



Overall survival in the ABCP group and the BCP group

N Engl J Med. 2018 Jun 14;378(24):2288-2301



Kaplan-Meier analyses of OS : ACP or ABCP versus BCP in the 
ITT-WT populations

J Thorac Oncol. 2021 Nov;16(11):1909-1924



Kaplan-Meier analyses of OS : ACP or ABCP 
versus BCP in the ITT populations

J Thorac Oncol. 2021 Nov;16(11):1909-1924



Study 
design

Inclusion criteria Intervention

Multi-part, 
phase 3, 
randomized  
trial

• Histologically confirmed 
squamous or non squamous 
stage IV or recurrent NSCLC

• ECOG performance status 0 
or 1

• No previous systemic 
anticancer therapy as primary 
therapy for advanced or 
metastatic disease 

PD-L1 at least 1%:
• Nivolumab (3 mg/kg Q2W) plus Ipilimumab (1 mg/Kg 

Q6W)(n=396),
• Platinum doublet chemotherapy based on tumor histologic type 

Q3W x 4 cycles(n=396),
• Nivolumab (240 mg Q2w)(n=397)
PD-L1 less than 1%:
• Nivolumab (3 mg/Kg Q2W) plus ipilimumab (1 mg/kg Q6W) 

(n=187)
• Platinum doublet chemotherapy(based on tumor histologic type 

Q3W x 4 cycles (n=177) or 
• Nivolumab (360 mg) plus platinum doublet chemotherapy based 

on tumor histologic type Q3W x 4 Cycles, (n=186)
N Engl J Med. 2018 May 31;378(22):2093-2104



Efficacy of Nivolumab plus Ipilimumab versus chemotherapy in patients with a high tumor mutational burden

Progression free survival Duration of response

N Engl J Med. 2018 May 31;378(22):2093-2104



Progression-free survival among patients with a high 
tumor mutational burden according to histologic type  

Progression-free survival among patients with a high 
tumor mutational burden according to tumor PD-L1 
expression

N Engl J Med. 2018 May 31;378(22):2093-2104



Overall survival in patients with a PD-L1 expression level of  1%or more

Overall survival in patients with a PD-L1 expression level of <1%
Overall survival in all patients 

N Engl J Med. 2019 Nov 21;381(21):2020-2031



• 5-year OS rates-
Nivolumab plus Ipilimumab vs. chemotherapy: 24% vs. 14% (PD-L1 ≥1%) 

Nivolumab plus Ipilimumab vs. chemotherapy: 19% vs.7% (PD-L1 ≤1%). 

• Duration of response(median) –
Nivolumab plus Ipilimumab vs. chemotherapy: 24.5 vs. 6.7 months(PD-L1 ≥1%) 

Nivolumab plus Ipilimumab vs. chemotherapy: 19.4 vs. 4.8 months(PD-L1 ≤1%).

• Patient surviving 5 years  66%(PD-L1 ≥1%)  and 64%(PD-L1 ≤1%) were off Nivolumab and Ipilumab without 
initiating subsequent systemic anticancer treatment by 5 year time point

• Survival benefit continued after Nivolumab plus Ipilimumab discontinuation because of treatment-related 
adverse events, with a 5-year OS rate of 39% (combined PD-L1 ≥1% and ≤1% populations)

J Clin Oncol. 2022 Oct 12;101200JCO2201503



Study design Inclusion criteria Intervention 

International, randomised, 
open-label phase 3 trial

• Age >18 yrs
• Histologically confirmed squamous or 

non-squamous stage IV or recurrent 
NSCLC

• Received no previous systemic therapy for 
metastatic disease

• ECOG performance status score 0 or 1
• Provided a tumor sample for 

determination  of PD-L1 status 
• have a life expectancy of at least 3 

months

Nivolumab(n=361)
360 mg i.v. Q3W, followed by Ipiliumab

1mg/kg i.v. Q6W plus histology-based 
platinum doublet chemotherapy
(i.v. Q3W x 2 cycles) or

Chemotherapy(n=358) alone (i.v. Q3W x 
4 cycles)

Lancet Oncol. 2021 Feb;22(2):198-211



Overall survival in all randomly assigned patients at interim 
analysis 

Overall survival in all randomly assigned patients at interim 
analysis with longer follow-up

Lancet Oncol. 2021 Feb;22(2):198-211



≤ 1% ≥1% Overall survival in patients with tumour PD-L1 
expression 

Overall survival in patients with tumour
histology

SquamousNon-squamous

Lancet Oncol. 2021 Feb;22(2):198-211





Study design Inclusion criteria Intervention 

Phase3, global, randomized, 
open label study with three arm 
design 

• Age >18 yrs with NSCLC
• Received no previous systemic 

therapy for metastatic disease
• ECOG performance status score 

0 or 1
• Had measurable disease as per 

RECIST
• No sensitizing EGFR mutations 

or ALK rearrangements  and 
PD-L1 expression status

• Tremelimumab 75mg + Durvalumab 1,500 
mg +  chemotherapy for up to four 21-day 
cycles, followed by durvalumab 1,500 mg 
Q4W  until disease progression (PD), with 
one additional tremelimumab dose after 
chemotherapy at week 16/cycle 6 (fifth 
dose). (n= 338)

• Durvalumab 1,500 mg + chemotherapy for 
up to four 21-day cycles, followed by 
durvalumab 1,500 mg Q4W until PD. (n= 
338)

• Chemotherapy for up to six 21-day 
cycles.(n=337)

J Clin Oncol. 2022 Nov 3;JCO2200975



PFS with D+ CT vs. CT

OS with D+ CT vs. CT

J Clin Oncol. 2022 Nov 3;JCO2200975



PFS with T+ D+ CT vs. CT

OS with T+ D+ CT vs. CT

J Clin Oncol. 2022 Nov 3;JCO2200975



Study design Inclusion criteria Intervention

Randomized, controlled, double-
blind phase 3 trial

NSCLC (metastatic or unresectable 
locally advanced disease not suitable 
for definitive chemoradiation), with 
either squamous or non-squamous 
histology and any level of PD-L1 
expression

Cemiplimab + 
chemotherapy(n=312) vs. Placebo 
+chemotherapy(n=154)

Nat Med. 2022 Nov;28(11):2374-2380



Kaplan–Meier curves of DOR in all patients

Kaplan–Meier OS curves of all patients

Kaplan–Meier PFS curves of all patients
Nat Med. 2022 Nov;28(11):2374-2380



Study  design Inclusion criteria Intervention

International, 
randomized, open-
label,phase 3

• Age >18 yrs
• Histologically or cytologically confirmed stage IV 

NSCLC with no sensitizing EGFR mutations or ALK 
translocation

• Undergone no previous systemic therapy for 
metastatic disease

• ECOG performance status score 0 or 1
• At least one measurable lesion as per RECIST 1.1
• A life expectancy of at least 3 months
• PD-L1 tumor proportion score of ≥50%

Patients randomized in a 1:1 ratio,
to receive treatment with either 
Pembrolizumab (200 mg i.v. Q3W) for 35 
cycles (n=154) or 
4 to 6 cycles of any one of the following 
platinum based chemotherapy(n=151):
• carboplatin plus pemetrexed, 
• cisplatin plus pemetrexed,
• carboplatin plus gemcitabine, 
• cisplatin plus gemcitabine, or  
• carboplatin plus paclitaxel

N Engl J Med. 2016 Nov 10;375(19):1823-1833



Median PFS – 10.3 vs. 6 months 

overall survival rate at 6 months 80.2% vs. 72.4 %

• Response rate was higher in the pembrolizumab group than in the chemotherapy group (44.8% vs. 27.8%) 
• Median duration of response was longer (not reached [range, 1.9+ to 14.5+ months] vs. 6.3 months [range, 

2.1+ to 12.6+])
• Treatment-related adverse events of any grade were less frequent (occurring in 73.4% vs. 90.0% of patients), 

as were grade 3, 4, or 5 treatment-related adverse events (26.6% vs. 53.3%)

N Engl J Med. 2016 Nov 10;375(19):1823-1833



J Clin Oncol. 2019 Mar 1;37(7):537-546



Study design Inclusion criteria Intervention 

Randomized, 
open-label, 
phase 3 trial

• Age >18 yrs
• Histologically or cytologically confirmed stage IV 

NSCLC 
• Undergone no previous systemic therapy for 

metastatic disease
• ECOG performance status score 0 or 1
• At least one measurable lesion as per RECIST 1.1
• PD-L1 expression on at least 1% of tumor cells or 

tumor infiltrating immune cells covering at least 1% 
of the tumor area as determined by the SP142 
assay was required

Atezolizumab (1200 mg i.v.) or platinum-
based chemotherapy (4 or 6 cycles) Q3W. 
(n=285)
Chemotherapy group (n=287):

Nonsquamous NSCLC:
cisplatin (75 mg/m2) or carboplatin (AUC,6) 
in addition to pemetrexed (500 mg/m2) 
Squamous NSCLC:
Cisplatin (75 mg/m2) plus Gemcitabine

(1250 mg/m2) or
carboplatin (AUC, 5) plus gemcitabine (1000 

mg/m2)i.v.

N Engl J Med. 2020 Oct 1;383(14):1328-1339



Kaplan–Meier estimates of overall survival among the patients whose tumors were wild-type with respect
to EGFR mutations or ALK translocations 

High expression of PD-L1

High or intermediate  expression of PD-L1 Any expression of PD-L1

Lancet. 2021 Feb 13;397(10274):592-604



High or intermediate  expression of PD-L1

Any expression of PD-L1

Exploratory updated OS analysis in the high PD-L1 
expression WT group-Atezolizumab versus chemotherapy 
• Stratified HR = 0.76, 95% CI: 0.54–1.09
• Median= 20.2 versus 14.7 months

J Thorac Oncol. 2021 Nov;16(11):1872-1882



Study design Inclusion criteria Intervention

Multicentre, open-label, global, 
phase 3, randomized, 
controlled trial

• Age >18 yrs
• Histologically or cytologically confirmed 

stage IIIB or IIIC or stage IV squamous or 
non-squamous non-small-cell lung 
cancer with PD-L1 expressed in at least 
50% of tumour cells

• ECOG performance status score 0 or 1
• Adequate organ and bone marrow 

function
• At least one measurable lesion as per 

RECIST 1.1

Cemiplimab (n=280)
350 mg i.v over a period of 30 min 
Q3w (for up to 108 weeks, up to 36 
treatment cycles) or
Four to six cycles of investigator’s 
choice of platinum-doublet 
chemotherapy(n=283)

Lancet. 2021 Feb 13;397(10274):592-604



Overall survival in the PD-L1 50% population Progression-free survival in the PD-L1 50% population

Objective response rate – Cemiplimab(39%) vs. chemotherapy(20%)
Median duration of response – cemiplimab(16·7 months; 95% CI 12·5–22·8) vs. chemotherapy 6·0 months; 95% CI 4·3–6·5)

Lancet. 2021 Feb 13;397(10274):592-604



ASCO Guidelines- First line treatment options for patients with stage IV NSCLC without driver alterations



China innovative lung cancer drugs

PD-1 mAb
• Camrelizumab

• Sintilimab

• Tislelizumab

PD-L1 mAb
• Sugemalimab
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