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ONLY ⁓ 40% of NSCLC WILL 
HAVE SIGNIFICANT 
BENEFIT FROM IO!
How to select the right 
patients?



KEYNOTE-042: First-line Pembrolizumab in 
PD-L1+ Advanced NSCLC OS: PD-L1 TPS ≥50%
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Pts, 
n

Median OS, Mo 
(95% CI)

Pembrolizumab 637 16.7 (13.9-19.7)

Chemotherapy 637 12.1 (11.3-13.3)

Mok. Lancet. 2019;393:1819. *Exploratory analysis; no alpha allocated to this comparison.

HR: 0.69 
(95% CI: 0.56-0.85; P = .0003)

HR: 0.81
(95% CI: 0.71-0.93; P = .0018)

34.6%

OS: PD-L1 TPS ≥1%-49%*

HR: 0.92
(95% CI: 0.77-1.11)
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Pts, 
n

Median OS, Mo 
(95% CI)

Pembrolizumab 299 22.0 (15.4-24.9)

Chemotherapy 300 12.2 (10.4-14.2)

Pts, 
n

Median OS, Mo 
(95% CI)

Pembrolizumab 338 13.4 (1.7-18.2)

Chemotherapy 337 12.1 (11.0-14.0)

Slide credit: clinicaloptions.com

Mo

HIGH PD-L1 EXPRESSION DRIVES EFFECT FOR IO-MONO

http://www.clinicaloptions.com/
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KEYNOTE-189: 1L Pembrolizumab + 
Chemotherapy for Adv Nonsq NSCLC

PD-L1 <1%

PD-L1 1%-49%

PD-L1 ≥50%

Rodríguez-Abreu. Ann Oncol. 2021;32:881. Slide credit: clinicaloptions.com

Final OS in ITT Population

Mo
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HR: 0.56 (95% CI: 0.46-0.69)
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(95% CI: 0.46-0.96)

HR: 0.59
(95% CI: 0.40-0.86)

Patients 
at Risk, n

Pembro + CT
Pbo + CT

100

80

60

40

20

0

O
S 

(%
)

300 6 12 18 24

410
206

347
149

283
98

234
72

184
55

86
25

12
5

0
0

42

30
0

20
40
60
80

100

0 6 12 18 24 36 42

Pembro + CT
Pbo + CT

30
0

20
40
60
80

100

0 6 12 18 24 36 42

30
0

20
40
60
80

100

0 6 12 18 24 36 42

39.3%
14.2%

44.3%
31.0%

45.7%
27.3%

69.8%
48.0%
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KEYNOTE-407: 1L Pembrolizumab + 
Chemotherapy for Adv Sq NSCLC 

1. Paz-Ares. J Thorac Oncol. 2020;15:1657. 2. Gandhi. NEJM. 2018;378:2078. Slide credit: clinicaloptions.com

OS in ITT Population1

PD-L1 <1%2

PD-L1 1%-49%2

PD-L1 ≥50%2
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HR for death: 0.59
(95% CI: 0.38-0.92)
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Pembro + CT
Placebo + CT

Events, 
n (%)

168 (60.4)
197 (70.1)

Median OS, 
Mo (95 % CI)

17.1 (14.4-19.9) 
11.6 (10.1-13.7)

HR (95% CI): 0.71 (0.58-0.88)

http://www.clinicaloptions.com/


Primary outcome: overall survival

CIT-mono
(n=351)

CIT-combo
(n=169)

Events, n (%) 168 (49) 78 (46)

OS, mo
Median (95% CI)

22.05 
(18.33, 30.29)

20.96 
(15.31, NA)

Follow-up, mo
Median (IQR)

23.46 
(15.74, 28.71)

19.92 
(14.92, 26.25)

CIT-combo vs 
CIT-mono (reference)

Hazard ratio 
(95% CI) P value

Unadjusted analysis 0.98 (0.75, 1.28) 0.868

Adjusted analysis 1.03 (0.77, 1.39) 0.833

Unadjusted analysis
CIT-mono (n=351)
CIT-combo (n=169)

P=0.87

CIT-mono

CIT-combo

Time (months)

Time (months)

Peters S; ESMO 2020

PD-L1 ≥ 50% 
No Difference!
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$Title$

FDA Pooled Analysis

BIAS: ONLY POSITIVE STUDIES INCLUDED?





Data cutoff dates: KN021G, December 1, 2017; KN189, September 21, 2018; KN407, April 3, 2018. Pooled analysis

Overall Survival 
Patients Without Tumor PD-L1 Expression (TPS <1%)

Events, n HR (95% CI)
Pembrolizumab + 
Chemotherapy 112 0.56

(0.43‒0.73)
Chemotherapy 110

Median (95% CI) OS

19.0 (15.2‒24.0) mo

11.0 (9.2‒13.5) mo
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Pembrolizumab +

chemotherapy
Chemotherapy alone

221243 186 153 117 92 79 49 29 13 2 0

165185 127 83 56 34 26 16 7 5 4 1

66%

47%

52%

29%

Borghaei, WCLC 2019



Post-landmark OS in responders (CR or PR) at 6 monthsa

Presented By Suresh Ramalingam ASCO 2020



CURRENT TREATMENT PARADIGM:
Advanced NSCLC (Non-Oncogenic)

PD-L1 < 1% PD-L1 1-49% PD-L1 ≥ 50%

2 cycles of chemo plus 
Ipi/Nivo

Chemo plus IO

Single agent IOChemo plus IO

OR Chemo plus IO

Ipi/Nivo

OR

OR
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DOES HISTOLOGY MATTER?

Meshulami et al, Clin Lung Cancer 2023

WE NEED TO LEARN MORE ABOUT 
HISTOLOGY IMPACT 





Neoadjuvant chemoimmunotherapy-CM 816

Primary end point EFS and pCR: 24% vs 2.2%

Forde et al, N Engl J Med 2022; 386:1973

Eligibility:
Stage IB (>4 cm)-
IIIA NSCLC (7th Ed)



IMpower010 : ADJUVANT ATEZOLIZUMB

Wakeele ASCO 21

Adjuvant Immunotherapy: 
Effect driven by high PD-L1 
expression !



ADJUVANT PEMBROLIZUMAB;NO CORRELATION TO PD-L1



PRESENTED BY:
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Heymach J et al; AACR 2023





Tumor mutational burden in blood (bTMB) is associated with 
Atezolizumab efficacy in 2nd-Line+ NSCLC (POPLAR & OAK Trials)

PFS HR (95% CI)

bTMB ≥16 0.64 (0.46, 0.91)

TC3 or IC3 0.62 (0.41, 0.93)

bTMB ≥16 + TC3 
or IC3 0.38 (0.17, 0.85)

Gandara DR, et al.: ESMO17 & NatureMed  2018 

R. Dziadziuszko et al.
 J Thorac Oncol 16,(12); 2040-2050, 2023



TMB: COMPLEX!
          REFINEMENTS NEEDED!

J Thorac Oncol 15 (9); 1409-24. 2020





CONCLUSIONS
PD-L1 Assay validated and used for predicting outcome, particularly in 

advanced NSCLC.

The use of PD-L1 expression in neo-/adjuvant setting more unclear!

Poor IO response/outcome: EGFR/ALK/HER2/Exon 20 molecular 

“drivers”, Females, Never-smokers/ STK11-KEAP1

TMB



THANKS; See you in NYC!


