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A. Advanced search strategy 

MEDLINE (Ovid) = 820
1.   exp Lung Neoplasms/
2.   exp Non-Small-Cell Lung Carcinoma/
3.   Carcinoma, Non-Small-Cell Lung/
4.   NSCLC.tw,kf.
5.   lung adenocarcinoma.tw.
6.   squamous cell lung carcinoma.tw.
7.   squamous lung cancer.tw.
8.   or/1-7
9.   (advanced or metastatic or stage IV or stage 4 or unresectable).tw.
10.  (early-stage or stage I or stage II or stage III or localized or resectable or surgery).tw.
11.  9 not 10
12.  exp Immune Checkpoint Inhibitors/
13.  exp Immunotherapy/
14.  exp Programmed Cell Death 1 Receptor/
15.  exp Programmed Cell Death 1 Ligand 1 Protein/
16.  exp Cytotoxic T-Lymphocyte-Associated Protein 4/
17.  (PD-1 or PD1 or PD-L1 or PDL1 or CTLA4 or CTLA-4).tw.
18.  (immune checkpoint inhibitor* or checkpoint blockade or anti-PD-1 or anti-PD-L1 or anti-CTLA-4).tw.
19.  (immunotherapy or immuno-oncology).tw.
20.  (durvalumab or pembrolizumab or nivolumab or atezolizumab or ipilimumab or tremelimumab or cemiplimab or tislelizumab).tw.
21.  or/12-20
22. ("first line" or "front line" or "treatment naive" or "previously untreated" or "initial therapy" or "de novo").tw.
23.  randomized controlled trial.pt.
24.  controlled clinical trial.pt.
25.  clinical trial, phase ii.pt.
26.  clinical trial, phase iii.pt.
27.  (phase II or phase III or phase 2 or phase 3).tw.
28.  random*.tw.
29.  trial.tw.
30.  placebo.tw.
31.  or/23-30
32.  exp animals/ not humans.sh.
33.  (clinical trial, phase i or phase 1).pt.
34.  (phase I or phase 1).tw,kf.
35.  31 not (32 or 33 or 34)
36.  and/8, 11, 21,22, 35 
37.  limit 36 to yr="2000 - 2025"

Cochrane CENTRAL = 561
#1	("non small cell lung cancer" OR NSCLC OR "lung adenocarcinoma" OR "squamous cell lung carcinoma" OR "squamous lung cancer" OR "non-small-cell lung carcinoma"):ti,ab,kw
#2	(advanced OR metastatic OR "stage IV" OR "stage 4" OR unresectable):ti,ab,kw
#3	(early-stage OR "stage I" OR "stage II" OR "stage III" OR localized OR resectable OR surgery):ti,ab,kw
#4	#2 NOT #3
#5	("immune checkpoint inhibitor" OR "checkpoint blockade" OR "immunotherapy" OR "immuno-oncology" OR "anti-PD-1" OR "anti-PD-L1" OR "anti-CTLA-4"):ti,ab,kw
#6	(PD-1 OR PD1 OR PD-L1 OR PDL1 OR CTLA4 OR CTLA-4 OR durvalumab OR pembrolizumab OR nivolumab OR atezolizumab OR ipilimumab OR tremelimumab OR cemiplimab OR tislelizumab):ti,ab,kw
#7	#5 OR #6
#8	("phase II" OR "phase III" OR "phase 2" OR "phase 3"):ti,ab,kw
#9	("phase I" OR "phase 1"):ti,ab,kw
#10	#8 NOT #9
#11	1 AND #4 AND #7 AND #10
#12	Publication Year from 2000 to 2025

Embase = 304
1.  'non small cell lung cancer'/exp
2.  'lung adenocarcinoma'/exp
3.  'squamous cell lung carcinoma'/exp
4.  (NSCLC or "non-small cell lung carcinoma" or "non-small cell lung cancer"
      or "lung adenocarcinoma" or "squamous cell lung carcinoma" 
      or "squamous lung cancer").ti,ab,kw.
5.  1 or 2 or 3 or 4
6.  (advanced or metastatic or "stage IV" or "stage 4" or unresectable).ti,ab,kw.
7.  (early-stage or "stage I" or "stage II" or "stage III" 
      or localized or resectable or surgery).ti,ab,kw.
8.  6 not 7
9.  'immune checkpoint inhibitor'/exp
10. 'immunotherapy'/exp
11. 'programmed cell death 1 receptor'/exp
12. 'programmed cell death ligand 1'/exp
13. 'cytotoxic T lymphocyte antigen 4'/exp
14. (PD-1 or PD1 or PD-L1 or PDL1 or CTLA4 or CTLA-4).ti,ab,kw.
15. (durvalumab or pembrolizumab or nivolumab or atezolizumab or ipilimumab or tremelimumab or cemiplimab or tislelizumab).ti,ab,kw.
16. (immune checkpoint inhibitor* or checkpoint blockade or anti-PD-1 or anti-PD-L1 or anti-CTLA-4 or immunotherapy or immuno-oncology).ti,ab,kw.
17.  9 or 10 or 11 or 12 or 13 or 14 or 15 or 16
18. ('first line' or 'front line' or 'treatment naive' or 'previously untreated' or 'initial therapy' or 'de novo').ti,ab,kw.
19.  'phase 2 clinical trial'/exp
20.  'phase 3 clinical trial'/exp
21.  ('phase II' or 'phase III' or 'phase 2' or 'phase 3').ti,ab,kw.
22.  19 or 20 or 21
23.  'phase 1 clinical trial'/exp
24.  ('phase I' or 'phase 1').ti,ab,kw.
25.  22 not (23 or 24)
26.  ('melanoma' or 'renal' or 'kidney' or 'urothelial' or 'bladder' or 'gastric' or 'head and neck' or 'colorectal' or 'esophageal' or 'breast' or 'prostate' or 'hepatocellular' or 'liver' or 'mesothelioma' or 'glioblastoma' or 'ovarian' or 'pancreatic' or 'endometrial' or 'cervical' or 'sarcoma' or 'multiple tumor types' or 'solid tumors').ti,ab,kw.
27.  5 and 8 and 17 and 18 and 25
28.  27 not 26
29.  limit 28 to (full text and human and yr="2000 - 2025")
PubMed = 293
("Lung Neoplasms"[Mesh] OR "Carcinoma, Non-Small-Cell Lung"[Mesh] 
   OR "Adenocarcinoma of Lung"[Mesh] OR "Squamous Cell Lung Carcinoma"[Mesh]
   OR NSCLC[tiab] OR "non-small cell lung cancer"[tiab] 
   OR "non-small cell lung carcinoma"[tiab]
   OR "lung adenocarcinoma"[tiab] OR "squamous lung cancer"[tiab])
AND
  (advanced[tiab] OR metastatic[tiab] OR "stage IV"[tiab] OR "stage 4"[tiab] OR unresectable[tiab])
  NOT
  (early-stage[tiab] OR "stage I"[tiab] OR "stage II"[tiab] OR "stage III"[tiab] 
   OR localized[tiab] OR resectable[tiab] OR surgery[tiab])
AND
"Immune Checkpoint Inhibitors"[Mesh] OR "Immunotherapy"[Mesh] 
  OR "Programmed Cell Death 1 Receptor"[Mesh] 
  OR "Programmed Cell Death 1 Ligand 1 Protein"[Mesh]
  OR "Cytotoxic T-Lymphocyte-Associated Protein 4"[Mesh]
  OR (PD-1[tiab] OR PD1[tiab] OR PD-L1[tiab] OR PDL1[tiab] OR CTLA4[tiab] OR CTLA-4[tiab])
  OR (durvalumab[tiab] OR pembrolizumab[tiab] OR nivolumab[tiab] OR atezolizumab[tiab] 
      OR ipilimumab[tiab] OR tremelimumab[tiab] OR cemiplimab[tiab] OR tislelizumab[tiab])
  OR ("immune checkpoint inhibitor*"[tiab] OR "checkpoint blockade"[tiab] 
      OR "anti-PD-1"[tiab] OR "anti-PD-L1"[tiab] OR "anti-CTLA-4"[tiab] 
      OR immunotherapy[tiab] OR immuno-oncology[tiab])
AND
("first line"[tiab] OR "front line"[tiab] OR "treatment naive"[tiab] 
   OR "previously untreated"[tiab] OR "initial therapy"[tiab] OR "de novo"[tiab])
AND
("Clinical Trial, Phase II"[Publication Type] OR "Clinical Trial, Phase III"[Publication Type]
   OR ("phase II"[tiab] OR "phase III"[tiab] OR "phase 2"[tiab] OR "phase 3"[tiab]))
NOT
("Clinical Trial, Phase I"[Publication Type] OR ("phase I"[tiab] OR "phase 1"[tiab]))
NOT
  melanoma[tiab] OR renal[tiab] OR kidney[tiab] OR urothelial[tiab] OR bladder[tiab]
  OR gastric[tiab] OR "head and neck"[tiab] OR colorectal[tiab] OR esophageal[tiab]
  OR breast[tiab] OR prostate[tiab] OR hepatocellular[tiab] OR liver[tiab]
  OR mesothelioma[tiab] OR glioblastoma[tiab] OR ovarian[tiab] OR pancreatic[tiab]
  OR endometrial[tiab] OR cervical[tiab] OR sarcoma[tiab]
  OR "multiple tumor types"[tiab] OR "solid tumors"[tiab]
AND
("2000/01/01"[Date - Publication] : "2025/01/31"[Date - Publication])


B. Methods for reconstructing published survival curves and extracting individual patient data 

The IPDfromKMWebtool by MD Anderson Cancer Centre was used to digitize Kaplan-Meier Survival Curves and reconstruct individual patient data. The inbuilt IPDfromKM Shiny app adapts the R package IPDfromKM to reconstruct IPD from published Kaplan-Meier (K-M) survival curves. The coordinates from curves are extracted directly (Figure S1), and additional parameters are then added (Figure S2) to reconstruct curves.
The reconstructed curves were used to calculate survival at landmark timepoints: 6 month, 1 year, 2 year, 3 year, 4 year and 5 year survival; and survival probabilities at key percentiles: 90th, 75th, 50th (median), 25th and 10th.  

A worked example for the CheckMate 9LA study and the accompanying outputs are shown below. 
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Figure S1 Data extraction process using the IPDfromKM Shiny app 
Coordinates from published Kaplan-Meier survival curves were digitised using the ‘Data extraction’ tab, forming the basis for reconstructing individual patient data.
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Figure S2 Additional parameters for reconstruction of Kaplan-Meier survival curves 
Parameters such as treatment groups, risk time, number of patients at risk, and number of events were added to reconstruct survival curves.



Table S1 shows the first six reconstructed IPD. 
Table S1 Example of reconstructed IPD
	Survival time
	Status
	Treatment group

	0.17
	1
	Nivo + ipi + chemo 

	0.17
	1
	Nivo + ipi + chemo 

	0.66
	1
	Nivo + ipi + chemo

	0.66
	1
	Nivo + ipi + chemo

	1.08
	1
	Nivo + ipi + chemo

	1.08
	1
	Nivo + ipi + chemo



Evaluation of the Accuracy of Reconstructed Curves
New survival curves were reconstructed from the IPD and compared with read-in coordinates (Figure S3 and S4).
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Figure S3 Survival probability for treatment 1 (Nivo + ipi + chemo)
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Figure S4 Survival probability for treatment 2 (chemo)

Table S2 shows the summary statistics that are used to evaluate the accuracy of the IPD reconstruction for the two groups.
Table S2 Summary statistics of accuracy assessment
	Summary statistics
	Treatment 1 
Nivo + ipi + chemo
	Treatment 2 
Chemo

	Root mean square error (RMSE)
	0.003
	0.004

	Mean absolute error
	0.002
	0.003

	Max absolute error
	0.004
	0.009

	Kolmogorov-Smirnov test statistics (p-value)
	0.14(0.027)
	0.08(0.5538)





Secondary analysis on the reconstructed IPD
A standard survival analysis is performed on the reconstructed IPD. Figure S5 shows the K-M curve and cumulative risk.
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Figure S5 K-M curve and cumulative risk



Table S3 shows the landmark survival probabilities, standard error (SE), and 95% confidence intervals (CIs), given specified survival times, while Table S4 shows the reported survival times and corresponding 95% CI given specified survival probabilities (key percentiles).

Table S3 Survival probabilities, standard error (SE), and 95% CIs
	Time
	Survival probability
	SE
	95% lower CI
	95% upper CI

	Treatment 1 (Nivo + ipi + chemo)
	
	
	
	

	6
	0.7989
	0.0346
	0.7339
	0.8697

	12
	0.6325
	0.0418
	0.5556
	0.72

	18
	0.5029
	0.0435
	0.4245
	0.5958

	24
	0.3734
	0.0421
	0.2993
	0.4658

	30
	0.3048
	0.0401
	0.2355
	0.3945

	36
	0.2515
	0.0378
	0.1873
	0.3377

	42
	0.2362
	0.037
	0.1737
	0.3212

	48
	0.2286
	0.0366
	0.167
	0.3129

	54
	0.221
	0.0362
	0.1603
	0.3046

	60
	0.221
	0.0362
	0.1603
	0.3046

	66
	0.221
	0.0362
	0.1603
	0.3046

	Treatment 2 (Chemo)
	
	
	
	

	6
	0.6977
	0.0404
	0.6228
	0.7816

	12
	0.4569
	0.0439
	0.3784
	0.5515

	18
	0.2987
	0.0405
	0.229
	0.3897

	24
	0.2174
	0.0376
	0.1549
	0.305

	30
	0.163
	0.0352
	0.1068
	0.2488

	36
	0.1522
	0.0345
	0.0976
	0.2372

	42
	0.1413
	0.0337
	0.0886
	0.2254

	48
	0.1304
	0.0328
	0.0797
	0.2135

	54
	0.0978
	0.0295
	0.0542
	0.1767

	60
	0.0838
	0.0284
	0.0432
	0.1629





Table S4 Survival times and 95% CIs
	Survival probability
	Survival time
	95% lower CI
	95% upper CI

	Treatment 1 (Nivo + ipi + chemo)
	
	
	

	0.9
	2.731
	1.3241
	4.8

	0.75
	7.6138
	5.2966
	9.0207

	0.5
	18.7034
	14.1517
	21.931

	0.25
	37.8207
	27.1448
	NA

	0.1
	NA
	NA
	NA

	Treatment 2 (Chemo)
	
	
	

	0.9
	2.6483
	1.7379
	3.8897

	0.75
	5.2966
	3.8897
	6.6207

	0.5
	9.931
	7.7793
	13.7379

	0.25
	21.1034
	16.8828
	29.2138

	0.1
	53.7931
	31.6966
	NA
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C. Summary of included trials

Table S5 Randomized trials of first-line immune checkpoint inhibitor for advanced NSCLC
	Study
	Year
	Sample size
	Intervention
	n
	Control
	n
	Median OS
HR (95% CI)
	PD-L1 selected  
	References

	ICI-alone 
	 
	
	 
	
	 
	
	 
	 
	

	CHECKMATE 026
	2017
	541
	Nivolumab 3 mg/kg q2w
	271
	Platinum-doublet chemotherapy
	270
	14.4 vs 13.2
1.02 (0.80-1.30)
	Yes
>5
	1

	IMpower110
	2021
	554
	Atezolizumab 1200 mg q3w
	277
	Platinum-doublet chemotherapy
	277
	18.9 vs 14.7
0.85 (0.69-1.04)
	No
	2,3

	KEYNOTE 024
	2021
	305
	Pembrolizumab 200 mg q3w up to 35 cycles
	154
	Platinum-doublet chemotherapy
	151
	26.3 vs 13.4
0.62 (0.48-0.81)
	Yes
≥50
	4,5

	Keynote 042
	2022
	1274
	Pembrolizumab 200 mg q3w up to 35 cycles
	637
	Platinum-doublet chemotherapy
	637
	20.0 vs 12.2
0.68 (0.57-0.81)
	Yes
≥1
	6,7

	Mystic
	2020
	1118
	Durvalumab  20 mg/kg q4w
	369
	Platinum-doublet chemotherapy
	352
	16.3 vs 12.9
0.76 (0.55-1.04)
	Y
≥25
	8

	
	
	
	Durvalumab  20 mg/kg qw4 + tremelimumab 1 mg/kg q4w (induction then maintenance)
	371
	
	
	11.9 vs 12.9
0.85 (0.61-1.17)
	
	

	CHECKMATE 227
	2023
	1,739
	Nivolumab 3 mg/kg q3w + ipilimumab 1 mg/kg q3w
	583
	Carboplatin AUC 6 or cisplatin 75 mg/m2 + pemetrexed 500 mg/m2 q3w
	583
	17.1 vs 14.9
0.77 (0.66-0.91)
	Y
≥1
	9-11

	
	
	
	Nivolumab 240 mg q3w
	396
	Carboplatin AUC 6 or cisplatin 75 mg/m2 + pemetrexed 500 mg/m2 q3w
	
	18.8 vs 15.6
0.86 (0.69-1.08)
	
	

	EMPOWER-Lung 1
	2023
	712
	Cemiplimab 350 mg q3w up to 108 weeks
	357
	Platinum-doublet chemotherapy
	355
	26.1 vs 13.3
0.57 (0.46-0.71)
	Y
≥50
	12,13

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	ICI-chemo  
	 
	
	 
	
	 
	
	 
	
	

	BMS Study 104
	2017
	956
	Ipilimumab 10mg/kg q3w + chemotherapy
	388
	Platinum-doublet chemotherapy
	361
	13.4  vs 12.4
0.91 (0.77-1.07)
	No
	14

	Checkmate 9LA
	2024
	719
	Nivolumab 350 mg q3w + Ipilimumab 1mg/kg q6w + chemotherapy
	361
	Carboplatin AUC 6 or cisplatin 75 mg/m2 + pemetrexed 500 mg/m2 q3w
	358
	15.8 vs 11.0
0.73 (0.62-0.85)
	No
	15,16

	IMpower130
	2019
	724
	Atezolizumab 1200 mg q3w + Carboplatin q3w + nab-paclitaxel (induction then maintenance)
	483
	Platinum-doublet chemotherapy
	240
	18.6 vs 13.9
0.79 (0.64-0.98)
	No
	17

	IMPower131
	2020
	1021
	Atezolizumab 1200 mg q3w + chemotherapy
	681
	Carboplatin AUC 6 + nab-paclitaxel or paclitaxel
	340
	14.2 vs 13.5
0.88 (0.73-1.05)
	No
	18

	IMPower132
	2021
	578
	Atezolizumab 1200 mg q3w + chemotherapy
	292
	Carboplatin AUC 6 or cisplatin 75 mg/m2 + pemetrexed 500 mg/m2 q3w
	286
	17.5 vs 13.6
0.86 (0.71-1.06)
	No
	19

	IMpower150
	2021
	1202
	Atezolizumab 1200mg q3w + bevacizumab 15mg/kg q3w + chemotherapy
	400
	Bevacizumab 15 mg/kg q3w + chemotherapy (carboplatin AUC 6 + paclitaxel 200 mg/m2 q3w)
	400
	19.5 vs 14.7
0.80 (0.67-0.95)
	No
	20,21

	
	
	
	Atezolizumab 1200mg q3w + chemotherapy
	402
	Bevacizumab 15 mg/kg q3w + chemotherapy (carboplatin AUC 6 + paclitaxel 200 mg/m2 q3w)
	
	19.0 vs 14.7
0.84 (0.71-1.00)
	
	

	Keynote 189 
	2023
	616
	Pembrolizumab 200 mg + Platinum-based chemotherapy + Pemetrexed q3w (induction then maintenance)
	410
	Platinum-doublet chemotherapy
	206
	22.0 vs 10.6
0.60 (0.50-0.72)
	No
	22,23

	Keynote 407 
	2023
	559
	Pembrolizumab 200 mg + Carboplatin + Paclitaxel/nab-paclitaxel (induction then maintenance)
	278
	Platinum-doublet chemotherapy
	281
	17.2 vs 11.6
0.71 (0.59-0.85)
	No
	24

	RATIONALE 304
	2024
	334
	Tislelizumab 200 mg q3W + chemotherapy
	223
	Carboplatin AUC 6 or cisplatin 75 mg/m2 + pemetrexed 500 mg/m2 q3w
	111
	21.4 vs 14.9
0.71 (0.47-1.07)
	No
	25,26

	TASUKI 52
	2025
	550
	Nivolumab 360 mg q3w + bevacizumab 15 mg/kg q3w + chemotherapy
	275
	Bevacizumab 15 mg/kg q3w + chemotherapy (carboplatin AUC 6 + paclitaxel 200 mg/m2 q3w)
	275
	31.6 vs 24.7
0.71 (0.57-0.88)
	No
	27,28

	POSEIDON
	2025
	1013
	Durvalumab 1500 mg + tremelimumab 75 mg + platinum-based chemotherapy q3w, followed by durvalumab q4w
	338
	Platinum-doublet chemotherapy
	337
	14.0 vs 11.6
0.76 (0.64-0.89)
	No
	29,30

	
	
	
	Durvalumab 1500 mg + platinum-based chemotherapy q3w x 4 cycles, followed by durvalumab q4w
	338
	Platinum-doublet chemotherapy
	
	13.3 vs 11.6
0.84 (0.72-1.00)
	
	

	 
	 
	
	 
	
	 
	
	 
	 
	


CI, confidence interval; ICI, immune checkpoint inhibitor; OS, overall survival; HR, hazard ratio
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“This tab is used to extract data coordinates from published K-M curves.
Video tutorial on data extraction s available under the User Guide tab.
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Instruction

Step 1: On the x-axis, click on time 0.
‘Step 2: On the x-axis, click on the maximum time point.

Step 3: On the y-axis, click on the point where survival probability is 0.
Step 4: On the y-axis, click on the point where survival probability is the
largest.

Step 5: extract as many points as you can by clicking on the K-M curve
of interest. Be sure to click on the points where survival probability
drops (this will improve accuracy when reconstructing IPD later).
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Number of treatment groups

One © Two

Upload a three-column dataset (time, survival probability, treatment indicator) extracted from published K-M
curve. Accept .csv and .txt files. Templates: example.csv, example.tit.
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