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eTable 1. Predictive Models Developed From Training Data Set to Estimate End Points   

Model from 20 RCTs Model equation 

PFS6 to predict OS12  OS12 = (1.06 x PFS6) + 0.16 + (0.04 × melanoma) - (0.03 × NSCLC) + (0 × other tumors) 

ORR to predict OS12  OS12 = (0.15 x ORR) + 0.52 + (0 × melanoma) - (0.02 × NSCLC) - (0.01 × other tumors) 

Refitted model from 60 RCTs  

ORR to predict OS12 
OS12 = (1.012324 x ORR) + 0.3006825 + (0 x melanoma) + (0.0021079 x NSCLC) – 

(0.038521 x other tumors)   
 

Abbreviation: PFS6, 6-month progression-free survival rate; OS12, 12-month overall survival rate; ORR, objective response rate; NSCLC, non-small cell 

lung cancer
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eTable 2. Summary of Included Trials 

Trial  
Treatment 

comparisons 
Phase Tumour Line Experimental arm 

Selected 

PD-L1 

population  

Sample 

size of 

ICI arm 

Training dataset 

Checkmate 0171 ICI vs C 3 NSCLC 2 Nivolumab No 135 

Checkmate 0252 ICI vs C 3 Renal 2 Nivolumab No 410 

Checkmate 0373, 4 ICI vs C 3 Melanoma 2 Nivolumab No 272 

Checkmate 0575 ICI vs C 3 NSCLC 2 Nivolumab No 292 

Checkmate 1416 ICI vs C 3 

Head and 

Neck SCC 2 Nivolumab No 240 

Checkmate 0667 ICI-C vs C 3 Melanoma 1 Nivolumab + Dacarbazine No 210 

Checkmate 0268 ICI vs C 3 NSCLC 1 Nivolumab Yes 271 

Attraction29 ICI vs Placebo 3 

Gastric/ 

Oesophageal 3 Nivolumab No 330 

CA184-02410 ICI-C vs C 3 Melanoma 1 

Ipilimumab + Dacarbazine, followed by Dacarbazine, 

followed by Ipilimumab No 250 

CA 184-09511 ICI vs Placebo 3 Prostate  1 Ipilimumab  No 400 

Keynote 01012 ICI vs C 2/3 NSCLC 2 Pembrolizumab   Yes 346 

Keynote 01012 ICI vs C 2/3 NSCLC 2 Pembrolizumab   Yes 345 

Keynote 02413, 14 ICI vs C 3 NSCLC 1 Pembrolizumab   No 154 

Keynote 00215, 16 ICI vs C 2 Melanoma 3 Pembrolizumab   No 181 

Keynote 00215, 16 ICI vs C 2 Melanoma 3 Pembrolizumab   No 180 

Keynote 02117, 18 ICI-C vs C 2 NSCLC 1 

Pembrolizumab + Carboplatin + Pemetrexed, followed 

by Pembrolizumab + Pemetrexed No 60 

OAK19 ICI vs C 3 NSCLC 2 Atezolizumab No 425 

Poplar20 ICI vs C 2 NSCLC 2 Atezolizumab No 144 

NCT0025720521 ICI vs C 3 Melanoma 1 Tremelimumab No 328 
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DETERMINE22 ICI vs Placebo 2 

Malignant 

Mesothelioma 2 Tremelimumab  No 382 

CA 184-04123 ICI-C vs C 2 NSCLC 1 

Carboplatin + Paclitaxel, followed by Ipilimumab + 

Carboplatin + Paclitaxel, followed by Ipilimumab No 68 

CA 184-04123 ICI-C vs C 2 NSCLC 1 

Ipilimumab+ Carboplatin+ Paclitaxel, followed by 

Carboplatin + Paclitxel, followed by Ipilimumab No 70 

CA 184-04116 ICI-C vs C 2 SCLC 1 

Carboplatin + Paclitaxel, followed by Ipilimumab + 

Carboplatin + Paclitaxel, followed by Ipilimumab No 45 

CA 184-04124 ICI-C vs C 2 SCLC 1 

Ipilimumab+ Carboplatin+ Paclitaxel, followed by 

Carboplatin + Paclitxel, followed by Ipilimumab No 45 

CA 184-05625 ICI-C vs C 3 SCLC 1 

Ipilimumab +  Carboplatin/ Cisplatin and Etoposide, 

followed by Ipilimumab  No 566 

Validation dataset 

IMPower 15026 ICI-C vs C 3 NSCLC 1 

Atezolizumab + Bevacizumab + Paclitaxel + 

Carboplatin No 356 

Keynote 18927 ICI-C vs C 3 NSCLC 1 Pembrolizumab + Platinum + Pemetrexed No 410 

Keynote 40728 ICI-C vs C 3 NSCLC 1 

Pembrolizumab+ Carboplatin + Paclitaxel/ nab-

paclitaxel, followed by Pembrolizumab No 278 

Checkmate 22729 ICI-C vs C 3 NSCLC 1 Nivolumab + Chemotherapy No 177 

IMPassion 13030 ICI-C vs C 3 

Triple 

negative breast 

cancer 1 Atezolizumab + nab-paclitaxel  Yes 451 

IMPower 13331 ICI-C vs C 3 SCLC 1 Atezolizumab + Carboplatin + Etoposide  No 201 

Keynote 04832 ICI-C vs C 3 

Head and 

Neck SCC 1 

Pembrolizumab + Carboplatin/ Cisplatin + 5FU, 

followed by Pembrolizumab No 281 

IMPower 13133 ICI-C vs C 3 NSCLC 1 Atezolizumab+ Carboplatin + nab-paclitaxel No 343 

IMPower 13234 ICI-C vs C 3 NSCLC 1 

Atezolizumab + Cisplatin/ Carboplatin + Pemetrexed, 

followed by Atezolizumab + Pemetrexed   No 292 

Kate235 ICI-C vs C 2 

Triple 

negative breast 

cancer 2+ Atezolizumab + TDM1 No 133 

Keynote 06236 ICI-C vs C 3 

Gastric/ 

Oesophageal 1 

Pembrolizumab+ Chemotherapy (Cisplatin + 5FU/ 

Capecitabine) Yes 257 
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IMpower 13037 ICI-C vs C 3 NSCLC 1 

Atezolizumab + Carboplatin + nab-paclitaxel, followed 

by Atezolizumab  No 451 

Javelin Renal 10138 

ICI-TKI vs 

TKI 3 Renal 1 Avelumab + Axitinib Yes 270 

Keynote 42621 

ICI-TKI vs 

TKI 3 Renal 1 Pembrolizumab +Axitinib  No 432 

ImBlaze37039 

ICI-TKI vs 

TKI 3 CRC    3 Atezolizumab + Cobimetinib  No 183 

CCTG CO.2639 ICI vs BSC 2 CRC    3+ 

Durvalumab + Tremelimumab, followed by 

Durvalumab No 119 

Keynote 24040 ICI vs BSC 3 HCC 2 Pembrolizumab + BSC No 278 

Checkmate 22741 ICI vs C 3 NSCLC 1 Ipilimumab + Nivolumab  Yes 139 

Keynote 04832 ICI vs C 3 

Head and 

Neck SCC 1 Pembrolizumab   No 301 

Javelin Lung 20042 ICI vs C 3 NSCLC 2 Avelumab Yes 264 

ARCTIC43 ICI vs C 3 NSCLC 3 Durvalumab Yes 62 

ARCTIC43 ICI vs C 3 NSCLC 3 

Durvalumab + Tremelimumab, followed by 

Durvalumab Yes 174 

Checkmate 21444 ICI vs C 3 Renal 1 Ipilimumab + Nivolumab, followed by Nivolumab  No 425 

IMMotion 15145 ICI vs C 3 Renal 1 Atezolizumab + Bevacizumab  Yes 178 

Keynote 04046 ICI vs C 3 

Head and 

Neck SCC 2 Pembrolizumab   Yes 247 

Javelin Gastric 

30047 ICI vs C 3 

Gastric/ 

Oesophageal 3 Avelumab No 185 

IMvigor 21148 ICI vs C 3 Urothelial 2 Atezolizumab Yes 116 

IMMotion 15049 ICI vs C 2 Renal 1 Atezolizumab Yes 103 

IMMotion 15049  ICI vs C 2 Renal 1 Atezolizumab + Bevacizumab  Yes 101 

Checkmate 33150 ICI vs C 3 SCLC 2 Nivolumab No 284 

Mystic51 ICI vs C 3 NSCLC 1 Durvalumab + Tremelimumab Yes 163 

Mystic51 ICI vs C 3 NSCLC 1 Durvalumab Yes 163 

Keynote 18152, 53 ICI vs C 3 

Gastric/ 

Oesophageal 2 Pembrolizumab   Yes 107 
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Keynote 06154 ICI vs C 3 

Gastric/ 

Oesophageal 2 Pembrolizumab   Yes 196 

Keynote 04255 ICI vs C 3 NSCLC 1 Pembrolizumab   Yes 637 

IMBlaze37039 ICI vs C 3 CRC    3 Atezolizumab No 90 

EAGLE56 ICI vs C 3 

Head and 

Neck SCC 2+ Durvalumab No 240 

EAGLE56 ICI vs C 3 

Head and 

Neck SCC 2+ Durvalumab + Tremelimumab No 247 

Keynote 06236 ICI vs C 3 

Gastric/ 

Oesophageal 1 Pembrolizumab   Yes 256 

Checkmate 07857 ICI vs C 3 NSCLC 2 Nivolumab No 338 

Keynote 04558 ICI vs C  3 Urothelial 2 Pembrolizumab   Yes 270 

Checkmate 06759 ICI vs ICI 3 Melanoma 1 Ipilimumab + Nivolumab, followed by Nivolumab  No 314 

Checkmate 06759 ICI vs ICI 3 Melanoma 1 Nivolumab No 316 

NCT0192741960 ICI vs ICI 2 Melanoma 1 Ipilimumab + Nivolumab, followed by Nivolumab  No 72 

Keynote 00661 ICI vs ICI 3 Melanoma 1 Pembrolizumab   No 279 

Keynote 00661 ICI vs ICI 3 Melanoma 1 Pembrolizumab   No 277 

NCT0174029762 ICI vs T-Vec 2 Melanoma 1-2 Ipilimumab + Talimogene laherparepvec  No 98 

LUNG-MAP63 ICI vs ICI 3 NSCLC 1-3 Ipilimumab + Nivolumab  No 125 

IFCT-1501 

MAPS264 ICI vs ICI 2 

Malignant 

Mesothelioma 2+ Nivolumab No 63 

 

Abbreviations: ICI, immune checkpoint inhibitor; C, Chemotherapy; ICI-C, combination of immune checkpoint inhibitor and chemotherapy; ICI-TKI, 

combination of immune checkpoint inhibitor and tyrosine kinase inhibitor; BSC, best supportive care; PD-L1, programmed death-ligand 1; NSCLC, non-

small cell lung cancer; SCLC, small cell lung cancer; CRC, colorectal cancer; SCC, squamous cell carcinoma.  
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eTable 3. Summary of Immune Checkpoint Inhibitor Arms in Included Trials 

Summary of ICI arms  Training dataset (n=25) Validation dataset (n=49) Combined dataset (n=74) 

Phase       

3 14  (56)_ 42  (86) 56  (76) 

2 or 2/3 11  (44) 7  (14) 18  (24) 

ICI regimen 

ICI combined with chemotherapy or TKI  8  (32) 15  (30) 23  (31) 

ICI-only (singlet/ doublet) 17  (68) 34  (70) 51  (69) 

Line of treatment 

First line 12  (48) 28  (57) 40  (54) 

Second and subsequent line 13 (52) 21  (43) 34  (46) 

Tumour 

Melanoma 6  (24) 6  (12) 12  (16) 

NSCLC 11 (44) 16  (33) 27  (36) 

Others 8  (32) 27  (55) 35  (47) 

PD-L1 selection 

PD-L1 selected 3  (12) 19  (39) 22  (30) 

PD-L1 unselected 22 (88) 30  (61) 52  (70) 

 

Note. Values are No. (%) unless otherwise indicated. 

Abbreviation: ICI, immune checkpoint inhibitor; PD-L1, programmed death-ligand 1; NSCLC, non-small cell lung cancer  
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eFigure 1. Six-Month Progression Free Survival Model–Predicted vs Observed 12-Month Overall Survival in Immune Checkpoint Inhibitor 

Arms in the Subgroups and Validation Trial Data Set 

A. ICI-only 

 

 

B. ICI-C  
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C. First line  

 

 

 

 

 

 

 

 

 

D. Second and subsequent line 
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E. PD-L1 selected 

 

 

F. PD-L1 unselected 

 

 

A: ICI-only B: ICI-C C: First line. D: Second and subsequent line. E. PD-L1 selected. F. PD-L1 unselected. Size of each circle represents size of immune 

checkpoint inhibitor arm.  

Abbreviations: PFS6, 6-month progression-free survival; OS, overall survival; OS12, 12-month overall survival rate; ICI, immune checkpoint inhibitor; ICI-

C, combination of immune checkpoint inhibitor and chemotherapy or tyrosine kinase inhibitor; PD-L1, programmed death-ligand 1
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eFigure 2. Objective Response Rate Model–Predicted vs Observed 12-Month Overall Survival in Immune Checkpoint Inhibitor Arms in the 

Subgroups and Validation Trial Data Set

A. ICI-only 
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C. First line 

 

 

 

 

 

 

 

 

 

D. Second and subsequent line 
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E. PD-L1 selected 

 

 

F. PD-L1 unselected 

 

A: ICI-only B: ICI-C C: First line D: Second and subsequent line E. PD-L1 selected F. PD-L1 unselected. Size of each circle represents size of immune 

checkpoint inhibitor arm.  

Abbreviations: ORR, objective response rate; OS, overall survival; OS12, 12-month overall survival rate; ICI, immune checkpoint inhibitor; ICI-C, 

combination of immune checkpoint inhibitor and chemotherapy or tyrosine kinase inhibitor; PD-L1, programmed death-ligand 1.
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eFigure 3. Correlations Between Objective Response Rate and 12-Month Overall Survival in Immune Checkpoint Inhibitor Arms in the 

Subgroups and Entire Trial Data Set
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C. Second and subsequent line 

 

 

D. First line 

A: ICI-only B: ICI-C C: First line D: Second and subsequent line. Size of each circle represents size of immune checkpoint inhibitor arm.  

Abbreviations: ORR, objective response rate; OS, overall survival; OS12, 12-month overall survival rate; ICI, immune checkpoint inhibitor; ICI-C, 

combination of immune checkpoint inhibitor and chemotherapy or tyrosine kinase inhibitor.  
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