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Background and Aim

Data cutoff: December 6, 2019
*A total of 360 patients were randomized; 5 patients (n=1 [B]; n=4 [C]) did not receive study treatment; † nab-paclitaxel was dosed on Days 1, 8 and 15 of each cycle
Abbreviations: bTMB, blood tumor mutational burden; ECOG, Eastern Cooperative Oncology Group; GEP, gene expression profiling; HR, hazard ratio; nab, nanoparticle albumin-bound;
IRC: independent review committee; NSCLC, non-small cell lung cancer; PD-L1, programmed death-ligand 1; PFS, progression-free survival; Q3W, every 3 weeks; R, randomized;
TIS: tumor inflammation signature; tTMB: tissue tumor mutational burden
1. Wang J, et al. JAMA Oncol 2021; doi:10.1001/jamaoncol.2021.0366

• RATIONALE-307 was an open-label, randomized, multicenter 
phase 3 study that compared the efficacy and safety of 
tislelizumab plus chemotherapy vs chemotherapy alone as a
first-line treatment for advanced squamous non-small cell lung 
cancer (NSCLC)1

• Tislelizumab plus chemotherapy significantly improved PFS1:
• Arm A vs Arm C: HR=0.524
• Arm B vs Arm C: HR=0.478

• PD-L1, TMB, and GEP are biomarkers of interest
for immune checkpoint inhibitors in NSCLC

Objective of this exploratory analysis: To evaluate associations of PD-L1, tTMB, bTMB, and TIS with
PFS benefit of tislelizumab in combination with chemotherapy vs chemotherapy alone



Methods

Data cutoff: December 6, 2019
Abbreviations: bTMB, blood tumor mutation burden; GEP, gene expression profiling; IHC, immunohistochemistry; PD-L1, programmed death-ligand 1; tTMB, tissue tumor mutation burden; TIS: tumor inflammation signature; 
GSVA: gene set variation analysis

Overall Treated Population
N = 355 (100%)

Tumor tissue
N = 355 (100%)

PD-L1 IHC
N = 349 (98%)

Pre-dose blood
N = 111 (31%)

tTMB
N = 263 (74%)

bTMB
N = 111 (31%)

GEP
N = 275 (78%)

• Two tislelizumab-containing regimens were combined as 
a single tislelizumab plus chemotherapy arm 
(T + Chemo) for comparison with the chemotherapy arm 
(Chemo)

• Biomarker assessments on tumor tissue or blood 
samples were collected at baseline:

• PD-L1 IHC by Ventana SP263
• tTMB and bTMB by OncoScreen Plus
• GEP by HTG EdgeSeq Precision 

Immuno-Oncology Panel
- 1392 genes were included
- TIS score was calculated by GSVA

• The biomarker evaluable populations and overall treated 
population had similar baseline characteristics and 
efficacy outcomes



0

70
143

Months

Chemo
T+Chemo

Patients at Risk (n)

3

41
118

6

15
59

9

5
29

12

0
2

15

0
0

HR (95% CI)
0.41 (0.28, 0.59)

Median (95% CI)
7.6 (6.7, 11.0) mo
5.0 (4.1, 5.6) mo

PD-L1 TC ≥1%

PFS benefit of tislelizumab plus chemotherapy was observed 
regardless of PD-L1 expression

Data cutoff: December 6, 2019
Abbreviations: Chemo, chemotherapy; CI, confidence interval; HR, hazard ratio; mo, months; PD-L1, programmed death-ligand 1; PFS, progression-free survival; T, tislelizumab
The PD-L1 cutoff of 1% was recommended by receiver operating characteristic (ROC) analysis in the T + Chemo arm.

PD-L1
cutoff Freq n/N HR (95% CI)

Interaction 
P-value

 T+Chemo better Chemo better 

HR for PFS

< 1% 77/136 0.64 (0.40–1.02) 0.143
≥ 1% 113/213 0.41 (0.28–0.59)

< 25% 109/201 0.46 (0.31–0.68) 0.674
≥ 25% 81/148 0.52 (0.33–0.82)

< 50% 123/227 0.49 (0.34–0.71) 0.884
≥ 50% 67/122 0.47 (0.29–0.77)

All 190/349 0.49 (0.37–0.66)
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PFS benefit of tislelizumab plus chemotherapy was observed 
in both tTMB high and tTMB low subgroups

Data cutoff: December 6, 2019
Abbreviations: Chemo, chemotherapy; CI, confidence interval; HR, hazard ratio; mo, months; PFS, progression-free survival; T, tislelizumab; tTMB, tissue tumor mutation burden
The tTMB cutoff of 10 Mut/Mb was recommended by receiver operating characteristic (ROC) analysis in the T + Chemo arm.
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tTMB Cutoff 
(Mut/Mb) Freq n/N HR (95% CI)

Interaction 
P-value

0.10
 T+Chemo better Chemo better 

HR for PFS

< 10 77/132 0.57 (0.36–0.91) 0.463
≥ 10 68/131 0.44 (0.27–0.72)

< 12 98/177 0.61 (0.40–0.93) 0.117
≥ 12 47/86 0.34 (0.19–0.62)

< 14 121/209 0.57 (0.39–0.82) 0.133
≥ 14 24/54 0.29 (0.13–0.65)

All 145/263 0.51 (0.36–0.71)
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PFS benefit of tislelizumab plus chemotherapy was observed 
in both bTMB high and bTMB low subgroups

Data cutoff: December 6, 2019 
Abbreviations: Chemo, chemotherapy; bTMB, blood tumor mutation burden; CI, confidence interval; HR, hazard ratio; mo; months; PFS, progression-free survival ; T, tislelizumab
The bTMB cutoff of 6 Mut/Mb was recommended by receiver operating characteristic (ROC) analysis in the T + Chemo arm.
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< 8 25/62 0.55 (0.22–1.34) 0.420
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Significant association was found between TIS score and PFS 
benefit of tislelizumab plus chemotherapy

Data cutoff: December 6, 2019 
Abbreviations: CI, confidence interval; HR, hazard ratio; IFN, interferon; mo, months; PD-L1, programmed death-ligand 1; PFS, progression-free survival; TIS, tumor inflammation signature
TIS Gene: CCL5, CD27, CD274, CD276, CD8A, CMKLR1, CXCL9, CXCR6, HLA-DQA1, HLA-DRB1, HLA-E, IDO1, LAG3, NKG7, PDCD1LG2, PSMB10, STAT1, TIGIT
The TIS median cutoff was recommended by receiver operating characteristic (ROC) analysis in the T + Chemo arm.

• IFN related genes (e.g. PSMB9, HERC6, OAS2, etc.) were significantly associated with PFS benefit between treatment arms
• TIS was predictive to the PFS benefit of tislelizumab plus chemotherapy by median cutoff (interaction P=0.001)
• The predictive effect of TIS score was independent of PD-L1 and TMB (interaction P>0.5)

TIS score ≥ median
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• Tislelizumab plus chemotherapy had PFS benefit versus chemotherapy 
regardless of PD-L1 expression, blood TMB and tissue TMB

• TIS score was significantly associated with PFS benefit of tislelizumab plus 
chemotherapy versus chemotherapy, indicating the importance of tumor 
microenvironment in the clinical benefit of combination treatment

Data cutoff: December 6, 2019
Abbreviations: NSCLC, non-small cell lung cancer; PD-1, programmed cell death protein 1; PD-L1, programmed death-ligand 1; PFS, progression-free survival; TIS, tumor inflammation signature; 
TMB, tumor mutation burden

Conclusions
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