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In addition to the authors, the following investigators participated in the CheckMate 214 trial: 

Argentina: F Salvador Palazzo, JJ Zarba, DM Gomez Bradley, ME Richardet, MS Varela, G Recondo. 

Australia: H Gurney, D Pook, J Goh, AG Hill, ID Davis, MA Khattak, P De Souza, R Joshi. Austria: M 

Schmidinger, W Loidl. Belgium: P Wolter, S Rottey, B Beuselinck. Brazil: CH Barrios, A Murad, FA 

Barros Schutz, SJ Azevedo, A Malzyner, DA Rodrigues Rosa, JA Rinck.Canada: CK Kollmannsberger, W 

Miller, DYC Heng, GA Bjarnason, NS Basappa, S Sridhar, S Ghedira. Chile: OA Frontera, P Salman, PF 

Gonzalez Mella, S Mondaca. Colombia: A Quiroga, LR Gomez Wolff. Czech Republic: B Melichar, E 

Kubala, R Lakomy, M Sochor. Denmark: F Donskov, P Geertsen, NV Jensen. Finland: P Bono, P-L 

Kellokumpu-Lehtinen. France: B. Escudier, P Barthelemy, A Ravaud, G Gravis, S Oudard, F Priou, C 

Chevreau, G Mouillet, F Rolland. Germany: MO Grimm, SA Pahernik, B Hadaschik, F Zengerling, V 

Gruenwald, E Herrmann, M Retz, PJ Goebell, L Bergmann, G Von Amsberg, C Ohlmann, M Schostak, T 

Schnoeller, J van Essen. Hungary: J Kocsis, B Piko, L Mangel, L Geczi. Ireland: R McDermott, JA 

McCaffrey. Israel: V Neiman, R Leibowitz-Amit, D Keizman, A Peer, A Sella. Italy: C Porta, S Bracarda, 

G Procopio, U Basso, G Carteni, U De Giorgi. Japan: Y Tomita, T Kondo, G Kimura, T Inoue, 

Ywakumoto, M Yao, Y Fujii, W Obara, M Oya, K Tsuchiya, T Kojima, K Harada, T Kato, T Sugiyama, M 

Takahashi, M Uemura, S Ebara, S Fukasawa, Y Kawano, K Kobayashi, C Ohyama, K Tatsugami, H 

Uemura, H Kume, F Hongo, S Takahashi, A Takamoto, N Tohru. Korea: JL Lee, SY Rha. Mexico: YA 

Lopez Chuken, J Rodriguez Cid, A Dominguez Andrade, CA Hernandez. Netherlands: SJ Oosting, J 

Haanen, C Van Herpen. Poland: M Ziobro, R Zdrojowy, P Tomczak. Spain: D Castellano, E Grande, P 

Maroto, I Duran, C Suarez, E Esteban, J Puente. Sweden: U Harmenberg. Taiwan: JH Liu, WC Chang. 

Turkey: M Erman, H Senol Coskun, F Dane. United Kingdom: T Powles, R Hawkins, P Nathan, M Gore, 

J Wagstaff, B Venugopal. United States of America: RJ Motzer, HJ Hammers, NM Tannir, P Sharma, DF 

McDermott, ER Plimack, S George, TK Choueiri, B Rini, S Tykodi, A Amin, MR Harrison, S Srinivas, BS 

Redman, B Carthon, J Gao, M Carducci. HM Kluger, TE Hutson, D Vaena, Y Zakharia, T Olencki, S Pal, N 

Dawson, MN Fishman, JR Infante, SG Nair, H Drabkin, T Logan, L Appleman, RA Figlin, J Brugarolas, 

CW Ryan, HD Mannuel, D Quinn, JM Randall, SK Williamson, UN Vaishampayan, RM Graham.
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Statistical methods: Intention-to-treat patients 

A two-sided 95% confidence interval for the difference of objective response rate between treatment arms 

was computed for all randomized patients by the method of DerSimonian and Laird,
1
 using a fixed-effects 

model (setting ∆
2
 equal to zero), adjusting for the stratification factors. Progression-free survival and 

overall survival secondary efficacy endpoints were subject to hierarchical testing, first testing in 

intermediate/poor-risk patients, and if significant, followed by testing in the intention-to-treat patients. If 

for each endpoint the statistical test is not significant in intermediate/poor-risk patients, that efficacy 

endpoint in the intention-to-treat patients was only for qualitative purposes. 

Discontinuation criteria 

Nivolumab plus ipilimumab 

Patients who developed grade 2 drug-related uveitis or eye pain or blurred vision that did not respond to 

topical therapy and did not improve to grade 1 severity within the re-treatment period or required 

systemic treatment were required to discontinue. Patients who developed a non-skin grade 3 or higher 

nivolumab-related or ipilimumab-related adverse event that remained grade 3 or higher for more than 

7 days were required to discontinue both drugs, except for grade 3 uveitis, pneumonitis, bronchospasm, 

diarrhea, colitis, neurologic toxicity, and hypersensitivity reactions, which required discontinuation 

regardless of duration. Patients who developed drug-related aspartate aminotransferase (AST) or alanine 

aminotransferase (ALT) > 8× the upper limit of normal (ULN); total bilirubin > 5× ULN; concurrent AST 

or ALT > 3× ULN and total bilirubin > 2× ULN; and any drug-related Grade 4 laboratory abnormality 

(excluding asymptomatic Grade 4 amylase or lipase elevations) were also required to discontinue study 

treatment. Patients with adverse events necessitating treatment discontinuation during the nivolumab plus 

ipilimumab induction phase had to discontinue both drugs irrespective of the attribution of the adverse 

event, and could not continue on to nivolumab maintenance therapy. 

Sunitinib 
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Patients were required to permanently discontinue sunitinib if more than two sunitinib dose reductions 

occurred. Discontinuation was also required for any-grade drug-related arterial thrombosis, as well as any 

grade 4 drug-related symptomatic venous thrombosis, cardiac toxicity, hemorrhage, or recurrent grade 3 

hemorrhage after dose reduction; two or more symptomatic episodes of hypertension despite modification 

of antihypertensive medication(s) and reduction of sunitinib dose; any drug-related liver function test 

abnormality that met the following criteria: AST or ALT > 8× the ULN or concurrent AST or ALT > 3× 

ULN and total bilirubin >2× ULN. 

Health-related quality of life functional assessment of cancer therapy-kidney symptom index (FKSI-

19) 

The FKSI-19 uses five Likert-type response categories that range from “not at all” to “very much.” 

Patients are asked to circle the response category that best characterizes their response over the past 7 

days on 19 items that include symptoms such as lack of energy, fatigue, appetite, coughing, shortness of 

breath, pain, nausea, and ability to work. FKSI-19 scores range from 0 to 76, with higher scores indicating 

fewer symptoms.  
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Figure S1. CONSORT Diagram for Patient Disposition.  
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Figure S2. Duration of Response in IMDC Intermediate- and Poor-risk Patients. IPI denotes 

ipilimumab; NIVO, nivolumab; SUN, sunitinib 
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Figure S3. Subgroup Analysis of Objective Response Rate in IMDC Intermediate/Poor-risk 

Patients. 
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Figure S4. Kaplan–Meier Curves for Overall Survival According to PD-L1 Expression Level in 

IMDC Intermediate- and Poor-risk Patients  
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Table S1. IRRC-assessed and Investigator-assessed Objective Response Rates in IMDC 

Intermediate/Poor-risk Patients. 

 IRRC-assessed* Investigator-assessed* 

Variable 

Nivolumab + 

Ipilimumab  

(N=425) 

Sunitinib  

(N=422) 

Nivolumab + 

Ipilimumab  

(N=425) 

Sunitinib  

(N=422) 

Confirmed objective response rate, % 

(95% CI)  

42 (37–47) 27 (22–31) 41 (36–46) 28 (24–33) 

P<0.001 P<0.001 

Confirmed best overall response — 

no. (%) 

Complete response 

Partial response 

Stable disease 

Progressive disease 

Unable to determine/not reported 

 

 

40 (9†) 

137 (32) 

133 (31) 

83 (20) 

32 (8) 

 

 

5 (1†)
 

107 (25) 

188 (45) 

72 (17) 

50 (12) 

 

 

45 (11) 

129 (30) 

113 (27) 

107 (25) 

31 (7) 

 

 

5 (1) 

114 (27) 

179 (42) 

80 (19) 

44 (10) 

* Assessed by RECIST v1.1. 

† P
 
< 0.001 per exploratory analysis. 
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Table S2. Demographic and Baseline Disease Characteristics of IMDC Favorable-risk Patients. 

Characteristic* 

Nivolumab + Ipilimumab  

(N=125) 

Sunitinib  

(N=124) 

Median age (range) — yr 62 (36–85) 63 (38–83) 

Sex — no. (%) 

Male 

Female 

 

99 (79) 

26 (21) 

 

94 (76) 

30 (24) 

Region — no. (%) 

USA 

Canada/Europe 

Rest of the world 

 

42 (34) 

53 (42) 

30 (24) 

 

42 (34) 

53 (43) 

29 (23) 

Quantifiable tumor PD-L1 expression† — no. 

(%) 

<1%  

≥1% 

N=115 

 

102 (89) 

13 (11) 

N=111 

 

98 (88) 

13 (12) 

Prior radiotherapy — no. (%) 11 (9) 18 (15) 

Prior nephrectomy — no. (%) 112 (90) 118 (95) 

No. of sites with target/non-target lesions — 

no. (%) 

1 

≥2 

 

 

33 (26) 

92 (74) 

 

 

34 (27) 

90 (73) 

Sites of metastasis — no. (%)   
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Lung 

Lymph node 

Pancreas 

Bone‡
 

Liver 

87 (70) 

56 (45) 

21 (17) 

17 (14) 

11 (9) 

77 (62) 

52 (42) 

21 (17) 

22 (18) 

18 (15) 

*
 
Information shown in the table is based on data collected from the interactive voice response system. 

†
 
PD-L1 expression was not reported in 10 patients in the nivolumab plus ipilimumab arm and 13 patients 

in the sunitinib arm. 

‡
 
Bone with and without soft-tissue component. 
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Table S3. Antitumor Activity by PD-L1 Expression Level in Intermediate/Poor-risk Patients. 

 

PD-L1 <1% PD-L1 ≥1% 

Outcome 

Nivolumab + 

Ipilimumab 

N=284 

Sunitinib 

N=278 

Nivolumab + 

Ipilimumab 

N=100 

Sunitinib 

N=114 

Objective response rate,*
 
% (95% CI) 37 

(32–43) 

28 

(23–34) 

58 

(48–68) 

22 

(15–31) 

P=0.0252† P<0.001† 

Best overall response,* % 

Complete response 

Partial response 

Stable disease 

Progressive disease 

NA 

 

7 

30 

36 

20 

7 

 

1 

27 

47 

13 

12 

 

16 

42 

19 

14 

9 

 

1 

21 

40 

25 

13 

*
 
IRRC-assessed. 

†
 
Exploratory analyses. 

  



 

13 
 

REFERENCES 

 

1. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials 1986;7:177-88.  

2. Heng DY, Xie W, Regan MM, et al. External validation and comparison with other models of the 

International Metastatic Renal-Cell Carcinoma Database Consortium prognostic model: a population-

based study. Lancet Oncol 2013;14:141-48. 

 


