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Developments of I-O as 1st Line in NSCLC 

A 56 y, St IV lung adeno, EGFRwt, ALK –ve, PD-L1<1%. 
He has HC-NGS negative for ROS1, BRAF, cMET, HER2, RET 
but TMB high 

A 48 y, metastatic EGFR+ve (del 19) lung adeno. 
Progressed (unequivocal) after 14 months afatinib.  
Re-biopsy  was negative for T790M.  PD-L1  <1% 

A 75 y metastatic squamous cell lungCa 
PD-L1 expression was 30% 



Priming and activation of Tcells 
-mAbs against PD-1, PD-L1,CTLA-4 
-IL-2 
-IL-12 
-Agonist OX40, CD27 

Lymph node 

Blood vessel 

Tumor 

Presentation of 
tumour Ags by 
APC:  -Vaccines 
 -INFα 
 -GM-CSF 

Migration of activated T 
cells to the tumor via 
vessels  

Infiltration of T cells into 
tumors 
-mAbs against VEGF/VEGFR 

Recognition and killing of 
cancer cells by  
T cells 
-mAbs against PD-1, PD-L1, IDO, 
LAG-3 

Combination Strategies  

Release of cancer 
antigens 
• Chemotherapy  
• Radiotherapy 
• Targeted Therapy 
 
 

Justification of the use  



 
 

1st-line combination CT-IO 
Non-Squamous  

Immuno-Oncology in NSCLC 

KEYNOTE 189: Trial Design  IMpower150 Study Design 

Socinski MA, et al. ASCO 2018. Abstract 9002 Gandhi, AARC 2018; Gandhi, NEJM 2018 

All comers  



KEYNOTE 189: Efficacy OS 

 
 

1st-line combination CT-IO 
Non-Squamous  

Immuno-Oncology in NSCLC 

HR: 0.49 (0.38,0.64) 

PD-L1 Tumor Proportion 
Score, % 

Events /Patients HR for Death (95% CI) 

<1 84/190 0.59 (0.38, 0.92) 

≥1 135/388 0.47 (0.34, 0.66) 

1-49 65/186 0.55 (0.34, 0.90) 

≥ 50 70/202 0.42 (0.26, 0.68) 
Gandhi, AARC 2018; Gandhi, NEJM 2018 

FDA APPROVAL  



 
 

1st-line combination CT-IO 
Non-Squamous  

Immuno-Oncology in NSCLC 

HR: 0.78 (95% CI: 0.64-0.96; P = .0164) 

PD-L1 HR for Death (95% CI) 

High (TC3 or IC3) 0.70 (0.43, 1.13) 

Low (TC1/2 or IC1/2) 0.80 (0.55, 1.15) 

Negative (TC0 and IC0) 0.82 (0.62, 1.08) 

IMpower150 Efficacy OS  

Socinski MA, et al. ASCO 2018. Abstract 9002.  

FDA APPROVAL  



 
 

1st-line combination CT-IO 
Non-Squamous  

Immuno-Oncology in NSCLC 

IMpower150 Efficacy OS by Subgoup 

Socinski MA, et al. ASCO 2018. Abstract 9002.  



 
 

1st-line combination CT-IO 
Squamous  

Immuno-Oncology in NSCLC 

Paz-Ares LG, et al. ASCO 2018. Abstract 105.  

IMpower131: Study Design 

Jotte RM, et al. ASCO 2018. Abstract LBA9000.  

KEYNOTE 407: Trial Design  



KEYNOTE 407: Efficacy OS 

Median OS, Mos (95%)CI) 
15.9(13.2-NE) 
11.3(11.3-14.8) 

Paz-Ares LG, et al. ASCO 2018. Abstract 105.  

HR: 0.64 HR 0.96 

IMpower131: Efficacy  OS 

FDA APPROVAL  

 
 

1st-line combination CT-IO 
Squamous  

Immuno-Oncology in NSCLC 



SELECT THE RIGHT 
PATIENT 

FOR EFFICACY 

Immuno-Oncology in NSCLC 

The King PD-L1 

Mc Laughlin et al Jama Oncol 2016; 2: 46-54 



Borghaei H, et al. ASCO 2018. Abstract 9001. ClinicalTrials.gov. NCT02477826. 

Up to 2 yrs 

1st L in 
st IV or recurrent 

NSCLC, 
 no EGFR/ALKm, 

ECOG PS 0/1 
(N = 1739) 

Nivo 3 mg/kg Q2W + Ipi 1 
mg/kg Q6W 

(n = 187) 

Nivo 360 mg Q3W + histology-
based CT* 
(n = 177) 

Histology-based CT* 
(n = 186) 

Stratified by histology 
(squamous vs 

nonsquamous) 

Nivo 3 mg/kg Q2W + Ipi 1 
mg/kg Q6W 

(n = 396) 

Nivo 240 mg Q2W 
(n = 396) 

Histology-based CT* 
(n = 397) 

< 1% PD-L1 
expression† 

(n = 550) 

≥ 1% PD-L1 
expression 
(n = 1189) 

*Nonsquamous: pem + cis or carbo Q3W for  
≤ 4 cycles with optional maintenance (CT: pem; nivolumab + CT: nivolumab + pem); squamous: gem + cis or carbo Q3W for ≤ 4 cycles.  
†1 patient randomized as < 1% PD-L1 and subsequently determined to have ≥ 1% PD-L1 expression. 

CheckMate 227: Study Design 

 Secondary endpoint (current 
analysis): PFS in patients with < 
1% PD-L1 expression receiving 
nivolumab + CT vs CT 

Immuno-Oncology in NSCLC 
 
 

• 2nd-line single agent IO 
• 1st-line single agent IO 

• 1st-line combination ΙΟ-IO 

Coprimary endpoints: OS in PD-
L1–selected populations, PFS in 
TMB-selected populations 
receiving nivolumab + ipilimumab 
vs CT 



Peters S et al Cancer Res 2017; 77(13 Suppl): Abstract CT082 

TMB and PD-L1 Expression Identify District and Independent 
Populations of NSCLC 

Ramalingam S, et al AACR; 2018 Abstract CT078 

There was no 
correlation   

1st-line combination ΙΟ-IO 

CM026 CM568 

Immuno-Oncology in NSCLC 



Nivo + CT Nivo + Ipi CT 

Patients, n 
Median PFS, 
mos  

54 
4.7 

52 
3.1 

59 
4.7  

HR vs CT 
 (95% CI) 

0.87  
(0.57-1.33) 

1.17 
(0.76-1.81) 

-- 

1-yr PFS: 
18% 

1-yr PFS: 
16% 

Mos 

1-yr PFS: 
18% 

TMB < 10 mut/Mb TMB ≥ 10 mut/Mb 

Mos 

1-yr PFS: 45% 

1-yr PFS: 27% 

Nivo + CT Nivo + Ipi CT 

Patients, n 
Median PFS, mos  

43 
6.2 

38 
7.7  

48 
5.3 

HR vs CT 
 (95% CI) 

0.56 
(0.35-0.91) 

0.48  
(0.27-0.85) -- 

Nivo + CT 
Patients at Risk, n 

Nivo + Ipi 38 20 16 15 10 8 4 1 
43 36 21 14 9 5 2 0 

48 30 16 4 1 1 1 0 CT 
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1-yr PFS: 
8% 

P
FS

 (
%

) 

Patients at Risk, n 

Nivo + Ipi 52 22 12 7 5 3 1 0 
59 39 16 6 6 3 1 0 CT 

Nivo + CT 54 38 19 13 6 3 0 0 

0 

20 

40 

60 

80 

100 

0 6 12 18 3 9 15 21 

Borghaei H, et al. ASCO 2018. Abstract 9001. 

CheckMate 227: Exploratory Analysis of  
PFS by TMB in Patients With < 1% PD-L1 Expression 

Immuno-Oncology in NSCLC 
1st-line combination ΙΟ-IO 



Safety with the combination strategy 

Gandhi, AARC 2018; Gandhi, NEJM 2018 



PD-L1≥50% Any expression of PD-L1 

High TMB 

Stage IV NSCLC: Molecular Markers Negative 



Developments of I-O as 1st Line in NSCLC 

A 56 y, St IV lung adeno, EGFRwt, ALK –ve, PD-L1<1%. 
He has HC-NGS negative for ROS1, BRAF, cMET, HER2, RET 
but TMB high 

A 48 y, metastatic EGFR+ve (del 19) lung adeno. 
Progressed (unequivocal) after 14 months afatinib.  
Re-biopsy  was negative for T790M.  PD-L1  <1% 

A 75 y metastatic squamous cell lungCa 
PD-L1 expression was 30% 

• Nivo/ Ipi   
• Carbo/pemetrexed /pembro  
• Carboplatin /paclitaxel/bevacizumab/ 

atezolizumab   
• Platinum doublet chemotherapy 

• Carboplatin/Paclitaxel/Bev/Atezo 
• Platinum doublet chemotherapy 

• Carbo/(nab-)Paclitaxel/Pembro 
• Platinum doublet chemotherapy 



Messages Considerations  

 For 1st line therapy, in patients with PD-L1 ≥ 50%  
Pembro monotherapy is still a strong option. 
Combination therapies have not yet proved to be 
superior in that population. 

 Second-line therapy selection after combination as a      
front-line treatment is important 

 Combination I-O are related to higher rates of toxicity 

 Immunotherapy should be part of the precision 
medicine algorithm, not a panacea  

Immuno-Oncology in NSCLC 
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