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SUPPLEMENTARY APPENDIX  

 

LIST OF CHECKMATE 451 INVESTIGATORS 

Argentina: Carmen Pupareli (Instituto Alexander Fleming), Mirta Varela (COIBA), 

Juan Zarba (Centro Médico San Roque); Australia: Jeremy Long (Sunshine Coast 

University Hospital), Kenneth O’Byrne (Princess Alexandra Hospital), Nimit Singhal 

(Royal Adelaide Hospital); Austria: Alexander Kavina (Krankenhaus Hietzing), Heinz 

Zwierzina (Universitatsklinikum Innsbruck); Belgium: Benoit Colinet (Grand Hopital 

de Charleroi), Ingel Demedts (AZ Delta); Brazil: Carlos Barrios (Hospital São Lucas 

da PUCRS), Giuliano Borges (Centro de Novos Tratamentos Itajai), Flavio Cruz 

Moore (Cetus Hospital Dia Oncologia), Josiane Dias (Fundacao Pio XII Hospital 

Cancer de Barretos), Fabio Franke (Associacao Hospital de Caridade de Ijuí), 

Clarissa Mathias (Núcleo de Oncologia da Bahia); Canada: Tarek Elfiki (Windsor 

Regional Cancer Centre), Gregory Lo (Lakeridge Health); China: Chong Bai 

(Shanghai Changhai Hospital), Gongyan Chen (Affiliated Cancer Hospital of Harbin 

Medical University), Yuan Chen (Wuhan Tongji Hospital), Jiuwei Cui (The First 

Hospital of Jilin University), Kangsheng Gu (The First Affiliated Hospital of An Hui 

Medical University), Yi Hu (China P.L.A General Hospital [301 Hospital]), Yunchao 

Huang (Yunnan Provincial Tumor Hospital), Liyan Jiang (Shanghai Chest Hospital), 

Wangjun Liao (Nanfang Medical College Nanfang Hospital), Anwen Liu (The Second 

Affiliated Hospital to Nanchang University), Shun Lu (Shanghai Chest Hospital), Rui 

Ma (Liaoning Cancer Hospital and Institute), Yueyin Pan (Anhui Provincial Hospital), 

Ziping Wang (Beijing Cancer Hospital), Congying Xie (The First Affiliated Hospital of 

Wenzhou Medical University), Lei Yang (Nantong Tumor Hospital), Nong Yang 

(Hunan Cancer Hospital), Kejing Ying (Sir Run Shaw Hospital), Xin Zhang 

(Zhongshan Hospital, Fudan University), Jian-Ying Zhou (The First Affiliated Hospital 

of College of Medicine, Z.U.); Colombia: Andres Felipe Cardona Zorrilla 

(Administradora del Country S.A. – Clínica del Country), Marco Antonio Torregroza 

Otero (Oncomedica S.A.), Alicia Quiroga (Hospital Pablo Tobon Uribe); Finland: 
Jussi Koivunen (Oulu University Hospital), Taneli Saariaho (Turku University 

Hospital); France: Jacques Cadranel (Hopital Tenon), Romain Corre (CHU 

Pontchaillou), Laurent Greillier (Hopital Nord), Sandrine Hiret (Institut de 
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Cancerologie de l’Ouest), Julien Mazieres (Hopital Larrey), Maurice Perol (Centre 

Leon Berard), Anne-Elisabeth Quoix (Nouvel Hopital Civil CHRU de Strasbourg), 

Pierre-Jean Souquet (Centre Hospitalier Lyon Sud); Germany: Dirk Behringer (Klinik 

für Hämatologie und Internistische Onkologie), Bjoern Hackanson (Klinikum 

Augsburg), Barbara Hermes (Eberhard-Karls-Universität Tubingen), Jens Kollmeier 

(Helios Klinikum Emil von Behring GmbH), Martin Reck (Krankenhaus 

Grosshansdorf), Neils Reinmuth (Asklepius Fachkliniken), Achim Rittmeyer 

(Fachklinik für Lungenkrankheiten) Greece: Sofia Baka (Interbalkan European 

Medical Centre), Epaminondas Samantas (Agioi Anargyroi Cancer Center); Hong 
Kong: Hoi Leung (Queen Elizabeth Hospital); Ireland: Silvie Blazkova (Galway 

University Hospital), Linda Coate (Midwestern Cancer Center), Deirdre O’Mahony 

(Cork University Hospital), Janice Walshe (The Adelaide and Meath Hospital, 

incorporating the National Children's Hospital); Israel: Mirjana Wollner (Oncology 

Institute, Rambam Medical Center); Italy: Filippo De Marinis (Istituto Europeo di 

Oncologia); Japan: Koichi Azuma (Kurume University Hospital), Haruko Daga 

(Osaka City General Hospital), Daichi Fujimoto (Institute of Biomedical Research 

and Innovation Hospital), Yasuhito Fujisaka (Osaka Medical College Hospital), 

Koichi Goto (National Cancer Center Hospital East), Akito Hata (Institute of 

Biomedical Research and Innovation Hospital), Hidetoshi Hayashi (Kindai University 

Hospital), Hiroshi Kagamu (Saitama Medical University International Medical 

Center), Shintaro Kanda (National Cancer Center Hospital), Kazuo Kasahara 

(Kanazawa University Hospital), Ichiro Kinoshita (Hokkaido University Hospital), 

Kaoru Kubota (Nippon Medical School Hospital), Takayasu Kurata (Kansai Medical 

University Hospital), Makoto Nishio (The Cancer Institute Hospital of JFCR), Naoyuki 

Nogami (Shikoku Cancer Center), Isamu Okamoto (Kyushu University Hospital), 

Tetsuya Okano (Tokyo Medical University Hospital), Yuichi Ozawa (Wakayama 

Medical University Hospital), Tsuneo Shimokawa (Yokohama Municipal Citizen’s 

Hospital), Shunichi Sugawara (Sendai Kosei Hospital), Toshihide Yokoyama 

(Kurashiki Central Hospital); Mexico: José Luis González Trujillo (Fundacion 

Rodolfo Padilla A.C.), Rosa Najera Hernandez (Accelerium S de RL de CV), 

Jerónimo Rodríguez Cid (Medica Sur); Peru: Manuel Leiva (Clínica Ricardo Palma), 

Fernando Salas (Instituto Oncológico Miraflores); Poland: Andrzej Kazarnowicz 

(Oddzial Onkologii z Pododdzialem Chemioterapii Nowotworow Pluc), Dariusz 

Kowalski (Klinika Nowotworow Pluca I Klatki Piersiowej), Joanna Wojcik-
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Tomaszewska (Wojewódzkie Centrum Onkologii); Republic of Korea: Hye Ryun 

Kim (Severance Hospital, Yonsei University Health System), Sang-We Kim (Asan 

Medical Center), Hyun Woo Lee (Ajou University Hospital), Jong-Seok Lee (Seoul 

National University Bundang Hospital), Keunchil Park (Samsung Medical Center); 
Romania: Aurelia Alexandru (Institute of Oncology "Prof. Dr. Alexandru 

Trestioreanu" Bucha), Tudor Ciuleanu (Prof. Dr. Ion Chiricuta Institute of Oncology 

Day Care Dep), Mircea Dediu (Centrul Medical Sanador), Lucian Miron (Institutul 

Regional de Oncologie lasi), Cristina Oprean (Oncomed), Michael Schenker (SF. 

Nectarie Oncology Center); Russian Federation: Konstantin Laktionov (N.N. 

Blokhin National Medical Research Center of Oncology), Alexander Luft (Leningrad 

Regional Clinical Hospital), Elena Poddubskaya (VitaMed LLC), Alexey Smolin 

(Central Military Clinical Hospital N.A.N.N. Burdenko); Singapore: Darren Lim 

(National Cancer Center Singapore); South Africa: Sze Chan (Sandton Oncology 

Medical Group), Garth Davids (Cancercare), Conrad Jacobs (Cape Town Oncology 

Trials [Pty] Ltd), Peter Kraus (Outeniqua Cancercare Oncology Unit); Spain: José 

Luis González Larriba (Hospital Clínico San Carlos), Vanesa Gutierrez (Hospital 

Carlos Haya de Málaga), Alejandro Navarro Mendivil (H. Univ. Vall d’Hebron), Nuria 

Violas (Hospital Clinic I Provincial); Sweden: Magnus Lindskog (Uppsala University 

Hospital); Switzerland: Martin Fruh (Kantonsspital St. Gallen), Nicolas Mach 

(Hopitaux Universitaires de Geneve [HUG]), Christoph Mamot (Kantonsspital Aarau); 

Taiwan: Wen-Cheng Chang (Chang Gung Memorial Hospital, Linkou), Wu-Chou Su 

(National Cheng Kung University Hospital); United Kingdom: Jaishree Bhosle 

(Royal Marsden Hospital), Carles Escriu (Clatterbridge Hospital), Martin Forster 

(University College Hospital), Denis Talbot (Churchill Hospital), Toby Talbot (Royal 

Cornwall Hospital); United States: Wallace Akerley (Huntsman Cancer Institute at 

the University of Utah), Firas Badin (Baptist Health Lexington), David Barbie (Dana-

Farber Cancer Institute), Jeremy Cetnar (Oregon Health & Science University), 

Jamie Chaft (Memorial Sloan Kettering Cancer Center), Anne Chiang (Yale 

University), Shaker Dakhil (Cancer Center of Kansas), Eliot Friedman (Lehigh Valley 

Health Network), Christine Hann (Johns Hopkins Sidney Kimmel Comprehensive 

Cancer Center), Maen Hussein (Florida Cancer Specialists), Nadeem Ikhlaque 

(Franciscan St. Francis Health), Daniel Morgensztern (Washington University School 

of Medicine), Taofeek Owonikoko (Winship Cancer Institute), Amit Panwalkar 

(Sanford Health), Eugene Paschold (Novant Health Oncology Specialists), Miten 
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Patel (Cancer Specialists of North Florida), Ivor Percent (Florida Cancer Specialists), 

Steven Powell (Sanford Health), Neal Ready (Duke University), Rachel Sanborn 

(Providence Portland Medical Center), Seaborn Wade (Virginia Cancer Institute), 

Patrick John Ward (Oncology Hematology Care, Inc.), John Wrangle (Medical 

University of South Carolina). 
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METHODS 

A. Additional Eligibility Criteria 

Extensive-disease small-cell lung cancer was defined per National Comprehensive 

Cancer Network (NCCN) guidelines.1 First-line chemotherapy must have been in 

accordance with the NCCN Clinical Practice Guidelines for small-cell lung cancer2; 

acceptable combinations included cisplatin or carboplatin with either etoposide or 

irinotecan. Patients were required to be naive to immuno-oncology treatments 

targeting T-cell co-stimulation or checkpoint pathways, including anti–programmed 

death-1, anti–programmed death ligand 1 (PD-L1), or anti–cytotoxic T-lymphocyte 

antigen-4 antibodies. A formalin-fixed paraffin-embedded archival or fresh tumor 

sample (tissue block or 10 unstained slides) for biomarker evaluation had to be 

available prior to randomization. Re-enrollment was permitted for patients who were 

initially enrolled but not randomized and/or treated. All toxicities attributed to prior 

anti-cancer therapy must have been resolved to grade 1 (National Cancer Institute 

Common Terminology Criteria for Adverse Events version 4.0) or baseline before 

administration of blinded study drug(s). However, patients with AEs related to first-

line treatment that were not expected to resolve and/or result in long-lasting 

sequelae, or not expected to interfere with study treatment, as well as those with 

grade 2 anemia if presenting a hemoglobin level of ≥8.0 g/dL, were included. Those 

with the following autoimmune conditions were permitted: type I diabetes mellitus, 

hypothyroidism controlled with hormone replacement therapy, skin disorders not 

requiring systemic treatment, and conditions not expected to recur in the absence of 

an external trigger.  

Patients with symptomatic central nervous system metastases were excluded, but 

those with asymptomatic brain metastases were eligible if they had stable disease at 
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screening and did not require treatment with radiation therapy, anticonvulsants, or 

corticosteroids (a stable or decreasing dose of ≤10 mg daily prednisone equivalent 

was permitted). Patients experiencing first-line treatment-related AEs of grade 2 or 

higher, receiving consolidative chest radiation therapy or systemic treatment with 

immunosuppressive agents including corticosteroids (>10 mg daily prednisone 

equivalent), and those with carcinomatous meningitis, inadequately controlled pleural 

effusion, active (known or suspected) autoimmune disease, or symptomatic 

interstitial lung disease were excluded. Patients with previously diagnosed 

malignancies (except for non-melanoma skin cancers and bladder, gastric, colon, 

endometrial, cervical [or cervical dysplasia], melanoma, or breast in situ cancers) 

were also excluded unless a complete remission had been achieved ≥2 years prior 

to study entry and no additional therapy was required during the study period. Other 

exclusion criteria were positive testing for hepatitis B, hepatitis C, or human 

immunodeficiency virus, and an inadequate hematological function (defined as 

absolute neutrophil count of <1000/mm3 or platelet count of <100,000/mm3 or 

hemoglobin level of <8.0 g/dL), hepatic function (defined as total bilirubin level of 

≥1.5 times the upper limit of normal [ULN] or aspartate aminotransferase and alanine 

aminotransferase levels of ≥2.5 times ULN) or pancreatic function (defined as lipase 

or amylase >1.5 ULN). 

All patients (excluding those in China) were required to provide a formalin-fixed, 

paraffin-embedded tumor tissue block (preferred) or 10 unstained slides of tumor 

sample (archival or recent) for biomarker evaluation that was received by a central 

laboratory prior to randomization (patients in China had tissue submitted to a 

separate central laboratory within China; these samples were not included in the ITT 

analysis). Excisional, incisional, or core needle biopsies were strongly preferred; 
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however, samples collected via endobronchial ultrasound-guided biopsy and 

transbronchial lung biopsy were acceptable. 

B. Randomization and Blinding 

Enrollment and randomization were facilitated by an interactive voice response 

system; randomization was conducted using the permuted blocks within each 

stratum. 

Unblinding to study treatment was permitted in cases of disease progression, 

treatment discontinuation, medical emergency, or when this knowledge was critical 

to patient management.  

C. Dose Modification 

Dose reductions for individual patient management of toxicities were not permitted. 

Dose delay of blinded study therapy was indicated for grade 2 non-skin, drug-related 

AEs, with the exception of fatigue; grade 2 drug-related creatinine, AST, ALT, and/or 

bilirubin abnormalities; any grade 3 skin, drug-related AE; any grade 3, drug-related 

laboratory abnormality, expect for grade 3 lymphopenia or grade ≥3 drug-related 

amylase or lipase abnormality not associated with symptoms of pancreatitis; and any 

AE, laboratory abnormality, or intercurrent illness that warrants dose delay as judged 

by the investigator. 

D. Treatment Beyond Progression  

Treatment with nivolumab plus ipilimumab and nivolumab was permitted to continue 

beyond disease progression if the patient was unblinded to study therapy and had 

investigator-assessed clinical benefit without rapid disease progression, continued to 

tolerate the treatment, had a stable Eastern Cooperative Oncology Group 

performance status, and if the treatment would not delay an imminent intervention to 
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prevent serious complications of disease progression. A radiographic assessment 

was performed within 6 weeks of the original progression to determine if there had 

been a decrease in tumor size or continued progression. For patients who continued 

study therapy beyond progression, further progression was defined as an additional 

10% increase in tumor size from time of initial progression. Treatment was 

discontinued upon further disease progression. 

D. Concomitant Treatment 

Palliative radiotherapy during the trial was permitted to treat bone lesions or single 

metastatic non-bone lesion excluding lung tissue, although the study treatment had 

to be ceased during and for 2 weeks after completion of radiotherapy.  

E. Blinding 

The sponsor, patients, investigators, and site staff were blinded to the trial therapy. 

In order to maintain a blinded trial, the schedule of all treatments consisted of two 6-

week cycles at the start of therapy, followed by 2-week cycles for the duration of 

therapy, so that matched placebos could be administered. Treatment was therefore 

administered in all arms on days 1, 15, 22, and 29 of cycles 1 and 2 (42-day cycles), 

and day 1 of every cycle (14-day cycles) thereafter. 

F. Tumor Assessment Schedule 

Radiographic tumor assessments were performed using computed tomography or 

magnetic resonance imaging at baseline, every 6 weeks (± 5 days) up to week 36, 

and every 12 weeks (± 5 days) thereafter, or as clinically indicated, until disease 

progression (or discontinuation of study therapy in patients treated beyond 

progression). 
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G. Sample Size Calculation 

Power calculations were performed using EAST® Software (Version 6.4.1). Survival 

function modeling was performed for the placebo arm using four hazard pieces 

based on published data and adjusted for induction phase (3 months, 90%; 9 

months, 47%; 18 months, 15%; 26 months, 9%).3 For nivolumab plus ipilimumab, the 

overall HR of 0.72 was based on an HR of 1 for the first 3 months4 and an HR of 

0.68 thereafter to allow for a delayed effect versus placebo; median OS derived from 

the survival functions were 11.0 months and 8.8 months for the nivolumab plus 

ipilimumab and placebo arms, respectively.  

H. Statistical Analysis of Tumor Response 

ORRs were compared using a two-sided stratified Cochran–Mantel–Haenszel test, 

with exact two-sided 95% CIs calculated using the Clopper–Pearson method. DOR 

was estimated using Kaplan–Meier methodology. 

I. Assessment of the Predictive Effect of Select Baseline Characteristics on OS 

Univariate analyses of OS by baseline characteristics were conducted by estimating 

the unstratified HR and 95% CI for select prespecified patient subgroups. The 

predictive effect of baseline characteristics on OS was assessed using multivariate 

Cox proportional hazards model with interaction with treatment analyses. HRs and 

95% CIs were calculated using unstratified Cox proportional hazards models with 

treatment, subgroup, and treatment by subgroup interaction as terms. Analyses were 

carried out with and without adjustment for the following prognostic factors: baseline 

Eastern Cooperative Oncology Group performance status (1 v 0), lactate 

dehydrogenase (ULN v other), liver metastases (yes v other), and time from last 
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dose of first-line chemotherapy to randomization (≤5 weeks v other [only for OS by 

time from last dose of first-line chemotherapy to randomization]). 

J. Selection of Prognostic Factors for Multivariate Analysis 

The prognostic variables included in multivariate analysis for OS were selected 

based on best subset Cox proportional hazards models to evaluate the influence of 

factors other than treatment on OS. The following baseline variables were assessed 

as prognostic factors: prophylactic cranial irradiation following chemotherapy (yes v 

other), baseline lactate dehydrogenase (>ULN v other), baseline liver metastases 

(yes v other), baseline central nervous system metastases per case report form (yes 

v other), best response to first-line chemotherapy (CR/PR v other), baseline ECOG 

PS (≥1 v other), time from initial disease diagnosis to randomization (<1 year v 

other), time from last dose of first-line chemotherapy to randomization (≤5 weeks v 

other), and sex (female v male). A model with 3 variables accounted for a majority of 

the variability in OS; these variables were therefore included as prognostic variables 

in the multivariate analyses: baseline ECOG PS, baseline liver metastases, and 

baseline lactate dehydrogenase. 
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Table A1. Subsequent Cancer Therapya 

n (%) 

Nivolumab Plus 
Ipilimumab 

(n = 279) 

Nivolumab 
 

(n = 280) 

Placebo 
 

(n = 275) 

Any 117 (41.9) 132 (47.1) 148 (53.8) 

Radiotherapy 52 (18.6) 64 (22.9) 61 (22.2) 

Surgery 0 1 (0.4) 2 (0.7) 

Systemic therapy 91 (32.6) 109 (38.9) 128 (46.5) 

 Immunotherapy   6 (2.2) 6 (2.1) 8 (2.9) 

  Anti–PD-1/PD-L1    

   Nivolumab 6 (2.2) 5 (1.8) 6 (2.2) 

   Pembrolizumab 0 0 2 (0.7) 

   Atezolizumab 0 1 (0.4) 0 

  Anti–CTLA-4    

   Ipilimumab 3 (1.1) 3 (1.1) 1 (0.4) 

 Targeted therapy 1 (0.4) 1 (0.4) 0 

 Experimental drugs 4 (1.4) 7 (2.5) 8 (2.9) 

 Chemotherapy 86 (30.8) 103 (36.8) 124 (45.1) 

Abbreviations: CTLA-4, cytotoxic T-lymphocyte antigen-4; PD-1, programmed death-

1; PD-L1, programmed death ligand 1. 

aPatients may have received more than one type of subsequent therapy. 
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Table A2. Multivariate Analysis for Overall Survivala 

Baseline Characteristic 
Unstratified HR (95% CI) 

Nivolumab v Placebo 
Interaction 

P-valueb 

Baseline LDH 

 > ULN 

 ≤ ULN 

 

0.94 (0.64 to 1.38) 

0.84 (0.67–1.06) 

 

0.6515 

Baseline ECOG PS 

 1 

 0 

 

0.91 (0.71 to 1.17) 

0.79 (0.57 to 1.10) 

 

0.4918 

Time from last dose of first-line 

chemotherapy  

 ≤ 5 weeks 

 > 5 weeks 

 

 

0.68 (0.50 to 0.93) 

1.02 (0.79 to 1.31) 

 

 

0.0462 

Baseline liver metastases 

 Yes 

 No 

 

0.91 (0.67 to 1.22) 

0.84 (0.65 to 1.09) 

 

0.7152 

Abbreviations: CI, confidence interval; ECOG PS, Eastern Cooperative Oncology 

Group performance status; HR, hazard ratio; LDH, lactate dehydrogenase; ULN, 

upper limit of normal. 

aUnstratified Cox proportional hazards models including treatment, subgroup, and 

treatment by subgroup interaction, adjusted for baseline LDH, baseline ECOG PS, 

and baseline liver metastases. 

bFor descriptive purposes only; there was no correction for multiplicity.  
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Table A3. Distribution of Patients by TMB Cutoff in the TMB-Evaluable Population 

n (%) 

Nivolumab Plus 
Ipilimumab 

(n = 192) 

Nivolumab 
 

(n = 196) 

Placebo 
 

(n = 192) 

≥ 10 mut/Mb 90 (46.9) 98 (50.0) 88 (45.8) 

≥ 13 mut/Mb 61 (31.8) 71 (36.2) 59 (30.7) 

Abbreviations: mut/Mb, mutations per megabase; TMB, tumor mutational burden. 
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Table A4. Patient Demographics and Baseline Characteristics of Patients Evaluable 

and Non-evaluable for TMB and the ITT Population 

 TMB 
Evaluable 
(n = 580) 

TMB 
Non-evaluable 

(n = 254) 

ITT 
Population 
(n = 834) 

Age, years  

 Median (range) 

      < 65  

 ≥ 65  

 

64.0 (32 to 84) 

295 (50.9) 

285 (49.1) 

 

64.0 (37 to 85) 

128 (50.4) 

126 (49.6) 

 

64.0 (32 to 85) 

423 (50.7) 

411 (49.3) 

Female 210 (36.2) 92 (36.2) 302 (36.2) 

Race 

 White 

 Black or African American 

 Asian 

 Other  

 Not reported 

 

433 (74.7) 

7 (1.2) 

130 (22.4) 

9 (1.6) 

1 (0.2) 

 

194 (76.4) 

2 (0.8) 

55 (21.7) 

3 (1.2) 

0 

 

627 (75.2) 

9 (1.1) 

185 (22.2) 

12 (1.4) 

1 (0.1) 

Region 

 United States / Canada 

 Europe 

 Asia  

 Rest of world 

 

116 (20.0) 

244 (42.1) 

125 (21.6) 

95 (16.4) 

 

64 (25.2) 

97 (38.2) 

55 (21.7) 

38 (15.0) 

 

180 (21.6) 

341 (40.9) 

180 (21.6) 

133 (15.9) 

ECOG PS  

 0 

 1 

 

234 (40.3) 

346 (59.7) 

 

98 (38.6) 

156 (61.4) 

 

332 (39.8) 

502 (60.2) 

Smoking status 

 Current or former 

 Never 

 Unknown 

 

542 (93.4) 

33 (5.7) 

5 (0.9) 

 

231 (90.9) 

20 (7.9) 

3 (1.2) 

 

773 (92.7) 

53 (6.4) 

8 (1.0) 

Lactate dehydrogenase 

 ≤ ULN 

 

434 (74.8) 

 

186 (73.2) 

 

620 (74.3) 
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 > ULN 

 Not reported 

139 (24.0) 

7 (1.2) 

65 (25.6) 

3 (1.2) 

204 (24.5) 

10 (1.2) 

Liver metastases 

 Yes 

 No 

 

217 (37.4) 

363 (62.6) 

 

108 (42.5) 

146 (57.5) 

 

325 (39.0) 

509 (61.0) 

CNS metastases 

 Yes 

 No 

 

81 (14.0) 

499 (86.0) 

 

35 (13.8) 

219 (86.2) 

 

116 (13.9) 

718 (86.1) 

Prior PCI 129 (22.2) 57 (22.4) 186 (22.3) 

Prior first-line platinum-based 

chemotherapya 

 Carboplatin 

 Cisplatin 

 

 

364 (62.8) 

236 (40.7) 

 

 

155 (61.0) 

109 (42.9) 

 

 

519 (62.2) 

345 (41.4) 

Best response to first-line 

chemotherapyb 

 Complete response 

 Partial response 

 Stable disease 

 

 

13 (2.2) 

411 (70.9) 

156 (26.9) 

 

 

8 (3.1) 

175 (68.9) 

70 (27.6) 

 

 

21 (2.5) 

586 (70.3) 

226 (27.1) 

Time (weeks) from last dose of 

first-line chemotherapy to 

randomizationc 

 ≤ 5 

 > 5 

 > 5–9 

 > 9 

 

 

 

227 (39.1) 

353 (60.9) 

308 (53.1) 

45 (7.8) 

 

 

 

114 (44.9) 

140 (55.1) 

115 (45.3) 

25 (9.8) 

 

 

 

341 (40.9) 

493 (59.1) 

423 (50.7) 

70 (8.4) 

NOTE. Data presented as No. (%) unless otherwise indicated. 

Abbreviations: CNS, central nervous system; ECOG PS, Eastern Cooperative 

Oncology Group performance status; ITT, intent-to-treat; PCI, prophylactic cranial 

irradiation; TMB, tumor mutational burden; ULN, upper limit of normal. 

aPatients may have received more than one type of platinum compound. 
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bResponse was not applicable for one patient in the TMB non-evaluable group who 

was randomized but not treated. 

cStudy drug could not be administered < 3 weeks from the last dose of first-line 

chemotherapy. 
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Table A5. Patient Demographics and Baseline Characteristics of Patients Evaluable 

for Tumor Mutational Burden by Treatment Group 

 Nivolumab 
Plus 

Ipilimumab 
(n = 192) 

Nivolumab 
 
 

(n = 196) 

Placebo 
 
 

(n = 192) 

Age, years 

      Median (range) 

 < 65  

 ≥ 65  

 

64.0 (39 to 84) 

97 (50.5) 

95 (49.5) 

 

64.5 (32 to 84) 

98 (50.0) 

98 (50.0) 

 

64.0 (44 to 80) 

100 (52.1) 

92 (47.9) 

Female 67 (34.9) 74 (37.8) 69 (35.9) 

Race 

 White 

 Black or African American 

 Asian 

 Other  

 Not reported 

 

153 (79.7) 

1 (0.5) 

35 (18.2) 

2 (1.0) 

1 (0.5) 

 

147 (75.0) 

4 (2.0) 

43 (21.9) 

2 (1.0) 

0 

 

133 (69.3) 

2 (1.0) 

52 (27.1) 

5 (2.6) 

0 

Region 

 United States / Canada 

 Europe 

 Asia  

 Rest of world 

 

43 (22.4) 

84 (43.8) 

34 (17.7) 

31 (16.1) 

 

38 (19.4) 

87 (44.4) 

40 (20.4) 

31 (15.8) 

 

35 (18.2) 

73 (38.0) 

51 (26.6) 

33 (17.2) 

ECOG PS  

 0 

 1 

 

78 (40.6) 

114 (59.4) 

 

79 (40.3) 

117 (59.7) 

 

69 (35.9) 

123 (64.1) 

Smoking status 

 Current or former 

 Never 

 Unknown 

 

177 (92.2) 

13 (6.8) 

2 (1.0) 

 

184 (93.9) 

11 (5.6) 

1 (0.5) 

 

181 (94.3) 

9 (4.7) 

2 (1.0) 

Lactate dehydrogenase    
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 ≤ ULN 

 > ULN 

 Not reported 

144 (75.0) 

45 (23.4) 

3 (1.6) 

147 (75.0) 

46 (23.5) 

3 (1.5) 

143 (74.5) 

48 (25.0) 

1 (0.5) 

Liver metastases 

 Yes 

 No 

 

75 (39.1) 

117 (60.9) 

 

66 (33.7) 

130 (66.3) 

 

76 (39.6) 

116 (60.4) 

CNS metastases 

 Yes 

 No 

 

25 (13.0) 

167 (87.0) 

 

33 (16.8) 

163 (83.2) 

 

23 (12.0) 

169 (88.0) 

Prior PCI 43 (22.4) 43 (21.9) 43 (22.4) 

Prior first-line platinum-based 

chemotherapya 

 Carboplatin 

 Cisplatin 

 

 

122 (63.5) 

78 (40.6) 

 

 

126 (64.3) 

75 (38.3) 

 

 

116 (60.4) 

83 (43.2) 

Best response to first-line 

chemotherapy 

 Complete response 

 Partial response 

 Stable disease 

 

 

6 (3.1) 

140 (72.9) 

46 (24.0) 

 

 

5 (2.6) 

133 (67.9) 

58 (29.6) 

 

 

2 (1.0) 

138 (71.9) 

52 (27.1) 

Time (weeks) from last dose of 

first-line chemotherapy to 

randomizationb 

 ≤ 5 

 > 5 

 > 5–9 

 > 9 

 

 

 

76 (39.6) 

116 (60.4) 

103 (53.6) 

13 (6.8) 

 

 

 

70 (35.7) 

126 (64.3) 

111 (56.6) 

15 (7.7) 

 

 

 

81 (42.2) 

111 (57.8) 

94 (49.0) 

17 (8.9) 

NOTE. Data presented as No. (%) unless otherwise indicated. 

Abbreviations: CNS, central nervous system; ECOG PS, Eastern Cooperative 

Oncology Group performance status; PCI, prophylactic cranial irradiation; ULN, 

upper limit of normal. 

aPatients may have received more than one type of platinum compound. 
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bStudy drug could not be administered < 3 weeks from the last dose of first-line 

chemotherapy. 
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Table A6. Patient Demographics and Baseline Characteristics of Patients Evaluable 

for TMB, by TMB Cutoff 

 TMB < 13 mut/Mb 

 (n = 389) 

TMB ≥ 13 mut/Mb 

(n = 191) 

Age, years  

      Median (range) 

 < 65  

 ≥ 65  

 

64 (32 to 84) 

197 (50.0) 

192 (49.4) 

 

64 (44 to 82) 

98 (51.3) 

93 (48.7) 

Female 130 (33.4) 80 (41.9) 

Race 

 White 

 Black or African American 

 Asian 

 Other  

 Not reported 

 

283 (2.8) 

5 (1.3) 

93 (23.9) 

7 (1.8) 

1 (0.3) 

 

150 (78.5) 

2 (1.0) 

37 (19.4) 

2 (1.0) 

0 

Region 

 United States / Canada 

 Europe 

 Asia  

 Rest of world 

 

69 (17.7) 

164 (42.2) 

90 (23.1) 

66 (17.0) 

 

47 (24.6) 

80 (41.9) 

35 (18.3) 

29 (15.2) 

ECOG PS  

 0 

 1 

 

168 (43.2) 

221 (56.8) 

 

66 (34.6) 

125 (65.4) 

Smoking status 

 Current or former 

 Never 

 

363 (93.3) 

23 (5.9) 

 

179 (93.7) 

10 (5.2) 



 21 

 Unknown 3 (0.8) 2 (1.0) 

Lactate dehydrogenase 

 ≤ ULN 

 > ULN 

 Not reported 

 

288 (74.0) 

98 (25.2) 

3 (0.8) 

 

146 (76.4) 

41 (21.5) 

4 (2.1) 

Liver metastases 

 Yes 

 No 

 

148 (38.0) 

365 (93.8) 

 

69 (36.1) 

182 (95.3) 

CNS metastases 

 Yes 

 No 

 

50 (12.9) 

339 (87.1) 

 

31 (16.2) 

160 (83.8) 

Prior PCI 129 (33.2) 65 (34.0) 

Prior first-line platinum-based 

chemotherapya 

 Carboplatin 

 Cisplatin 

 

389 (100) 

243 (62.5) 

50 (38.2) 

 

191 (100) 

121 (63.4) 

75 (39.3) 

Best response to first-line 

chemotherapy 

 Complete response 

 Partial response 

 Stable disease 

 

 

7 (1.8) 

284 (73.0) 

98 (25.2) 

 

 

6 (3.1) 

127 (66.5) 

58 (30.4) 

Time (weeks) from last dose 

of first-line chemotherapy to 

randomizationb 

 ≤ 5 

 > 5 

 > 5–9 

 

 

 

83 (43.5) 

108 (56.6) 

93 (48.7) 

 

 

 

83 (43.5) 

108 (56.6) 

93 (48.7) 
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 > 9 15 (7.9) 15 (7.9) 

NOTE. Data presented as No. (%) unless otherwise indicated. 

Abbreviations: CNS, central nervous system; ECOG PS, Eastern Cooperative 

Oncology Group performance status; PCI, prophylactic cranial irradiation; TMB, 

tumor mutational burden; ULN, upper limit of normal. 

aPatients may have received more than one type of platinum compound. 

bStudy drug could not be administered < 3 weeks from the last dose of first-line 

chemotherapy. 
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Table A7. Patient Demographics and Baseline Characteristics of Patients With 

Tumor Mutational Burden < 13 mut/Mb by Treatment Group 

 Nivolumab 
Plus 

Ipilimumab 
(n = 131) 

Nivolumab 
 
 

(n = 125) 

Placebo 
 
 

(n = 133) 

Age, years 

      Median (range) 

 < 65  

 ≥ 65  

 

65 (39 to 84) 

63 (48.1) 

68 (51.9) 

 

65 (32 to 84) 

61 (48.8) 

64 (51.2) 

 

64 (44 to 80) 

73 (54.9) 

60 (45.1) 

Female 43 (32.8) 45 (36.0) 42 (31.6) 

Race 

 White 

 Black or African American 

 Asian 

 Other  

 Not reported 

 

102 (77.9) 

1 (0.8) 

26 (19.8) 

1 (0.8) 

1 (0.8) 

 

91 (72.8) 

4 (3.2)  

28 (22.4) 

2 (1.6) 

0 

 

90 (67.7) 

0 

39 (29.3) 

4 (3.0) 

0 

Region 

 United States / Canada 

 Europe 

 Asia  

 Rest of world 

 

27 (20.6) 

57 (43.5)  

25 (19.1) 

22 (16.8)  

 

17 (13.6) 

60 (48.0) 

26 (20.8) 

22 (17.6) 

 

25 (18.8) 

47 (35.3) 

39 (29.3) 

22 (16.5) 

ECOG PS  

 0 

 1 

 

61 (46.6) 

70 (53.4) 

 

52 (41.6) 

73 (58.4) 

 

55 (41.4) 

78 (58.6) 

Smoking status 

 Current or former 

 Never 

 Unknown 

 

123 (93.9) 

7 (5.3) 

1 (0.8) 

 

114 (91.2) 

10 (8.0) 

1 (0.8) 

 

126 (94.7) 

6 (4.5) 

1 (0.8) 

Lactate dehydrogenase    
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 ≤ ULN 

 > ULN 

 Not reported 

97 (74.0) 

33 (25.2) 

1 (0.8) 

93 (74.0) 

33 (25.2) 

1 (0.8) 

98 (73.7) 

34 (25.6) 

1 (0.8) 

Liver metastases 

 Yes 

 No 

 

51 (38.9) 

80 (61.1) 

 

40 (32.0) 

85 (68.0) 

 

57 (42.9) 

76 (57.1) 

CNS metastases 

 Yes 

 No 

 

7 (5.3) 

124 (94.7) 

 

8 (6.4) 

117 (93.6) 

 

14 (10.5) 

124 (93.2) 

Prior PCI 40 (30.5) 44 (35.2) 45 (33.8) 

Prior first-line platinum-based 

chemotherapya 

 Carboplatin 

 Cisplatin 

 

131 (100.0) 

86 (65.6) 

50 (38.2) 

 

125 (100.0) 

78 (2.4) 

52 (41.6) 

 

133 (100.0) 

79 (59.4) 

59 (44.4) 

Best response to first-line 

chemotherapy 

 Complete response 

 Partial response 

 Stable disease 

 

 

2 (1.5) 

98 (74.8) 

31 (23.7) 

 

 

4 (3.2) 

86 (68.8) 

35 (28.0) 

 

 

1 (0.8) 

100 (75.2) 

32 (24.1) 

Time (weeks) from last dose of 

first-line chemotherapy to 

randomizationb 

 ≤ 5 

 > 5 

 > 5–9 

 > 9 

 

 

 

51 (38.9) 

80 (61.1) 

69 (52.7) 

11 (8.4) 

 

 

 

41 (32.8) 

84 (67.2) 

76 (60.8) 

8 (6.4) 

 

 

 

52 (39.1) 

81 (60.9) 

70 (52.6) 

11 (8.3) 

NOTE. Data presented as No. (%) unless otherwise indicated. 

Abbreviations: CNS, central nervous system; ECOG PS, Eastern Cooperative 

Oncology Group performance status; PCI, prophylactic cranial irradiation; ULN, 

upper limit of normal. 

aPatients may have received more than one type of platinum compound. 
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bStudy drug could not be administered < 3 weeks from the last dose of first-line 

chemotherapy. 
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Table A8. Patient Demographics and Baseline Characteristics of Patients With 

Tumor Mutational Burden ≥ 13 mut/Mb by Treatment Group 

 Nivolumab 
Plus 

Ipilimumab 
(n = 61) 

Nivolumab 
 
 

(n = 71) 

Placebo 
 
 

(n = 59) 

Age, years  

      Median (range) 

 < 65  

 ≥ 65  

 

63 (44 to 81) 

34 (55.7) 

27 (44.3) 

 

64 (51 to 82) 

37 (52.1) 

34 (47.9) 

 

65 (45 to 78) 

27 (45.8) 

32 (54.2) 

Female 24 (39.3) 29 (40.8) 27 (45.8) 

Race 

 White 

 Black or African American 

 Asian 

 Other 

 

51 (3.6) 

0 

9 (14.8) 

1 (1.7) 

 

56 (78.9) 

0 

15 (21.1) 

0 

 

43 (72.9) 

2 (3.4) 

13 (22.0) 

1 (1.7) 

Region 

 United States / Canada 

 Europe 

 Asia  

 Rest of world 

 

16 (26.2) 

27 (44.3) 

9 (14.8) 

9 (14.8) 

 

21 (29.6) 

27 (38.0) 

14 (19.7) 

9 (12.7) 

 

10 (16.9) 

26 (44.1) 

12 (20.3) 

11 (18.6) 

ECOG PS  

 0 

 1 

 

19 (31.1) 

42 (68.9) 

 

34 (47.9) 

37 (52.1) 

 

13 (22.0) 

46 (78.0) 

Smoking status 

 Current or former 

 Never 

 Unknown 

 

54 (88.5)  

6 (9.8) 

1 (1.6) 

 

70 (98.6) 

1 (1.4) 

0 

 

55 (93.2) 

3 (5.1) 

1 (1.7) 

Lactate dehydrogenase 

 ≤ ULN 

 

47 (77.0) 

 

54 (76.1) 

 

45 (76.3) 
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 > ULN 

 Not reported 

12 (19.7) 

2 (3.3) 

15 (21.1) 

2 (2.8) 

14 (23.7) 

0 

Liver metastases 

 Yes 

 No 

 

24 (39.3) 

37 (60.7) 

 

26 (36.6) 

69 (97.2) 

 

19 (32.2) 

40 (67.8) 

CNS metastases 

 Yes 

 No 

 

11 (18.0) 

50 (82.0) 

 

11 (15.5) 

45 (63.4) 

 

9 (15.3) 

50 (84.7) 

Prior PCI 21 (34.4) 25 (35.2) 19 (32.2) 

Prior first-line platinum-based 

chemotherapya 

 Carboplatin 

 Cisplatin 

 

61 (100.0) 

36 (59.0) 

28 (45.9) 

 

71 (100.0) 

48 (67.6) 

23 (32.4) 

 

59 (100.0) 

37 (62.7) 

24 (40.7) 

Best response to first-line 

chemotherapy 

 Complete response 

 Partial response 

 Stable disease 

 

 

4 (6.6) 

42 (68.9) 

15 (24.6) 

 

 

1 (1.4) 

47 (66.2) 

23 (32.4) 

 

 

1 (1.7) 

38 (64.4) 

20 (33.9) 

Time (weeks) from last dose of 

first-line chemotherapy to 

randomizationb 

 ≤ 5 

 > 5 

 > 5–9 

 > 9 

 

 

 

25 (41.0) 

36 (59.0) 

34 (55.7) 

2 (3.3) 

 

 

 

29 (40.8) 

42 (59.2) 

35 (49.3) 

7 (9.9) 

 

 

 

29 (49.2) 

30 (50.8) 

24 (40.7) 

6 (10.2) 

NOTE. Data presented as No. (%) unless otherwise indicated. 

Abbreviations: CNS, central nervous system; ECOG PS, Eastern Cooperative 

Oncology Group performance status; PCI, prophylactic cranial irradiation; ULN, 

upper limit of normal. 

aPatients may have received more than one type of platinum compound. 
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bStudy drug could not be administered < 3 weeks from the last dose of first-line 

chemotherapy. 
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Table A9. Progression-Free Survival and Objective Response Rates With Nivolumab Plus Ipilimumab Versus Nivolumab Versus 

Placebo by Tumor Mutational Burden (10 mut/Mb and 13 mut/Mb Cutoffs) 

 TMB ≥ 10 mut/Mb TMB < 10 mut/Mb 

 Nivolumab Plus 
Ipilimumab 

(n = 90) 

Nivolumab 
 

(n = 98) 

Placebo 
 

(n = 88) 

Nivolumab Plus 
Ipilimumab 

(n = 102) 

Nivolumab 
 

(n = 98) 

Placebo 
 

(n = 104) 

Median PFS (95% 

CI), mo 

2.3 (1.5 to 2.8) 2.8 (2.1 to 4.2) 1.6 (1.4 to 2.6) 1.5 (1.4 to 2.0) 1.6 (1.4 to 2.3) 1.4 (1.4 to 1.4) 

PFS HR (95% 

CI)a 

0.76 

(0.56 to 1.05) 

0.70 

(0.51 to 0.95) 

– 0.72 

(0.53 to 0.97) 

0.68 

(0.50 to 0.92) 

– 

ORR (95% CI), % 10.8 (5.1 to 19.6) 12.5 (6.6 to 20.8) 6.0 (2.0 to 13.5) 7.2 (3.0 to 14.3) 10.0 (4.7 to 18.1) 3.0 (0.6 to 8.5) 

 TMB ≥ 13 mut/Mb TMB < 13 mut/Mb 

 Nivolumab Plus 
Ipilimumab 

(n = 61) 

Nivolumab 
 

(n = 71) 

Placebo 
 

(n = 59) 

Nivolumab Plus 
Ipilimumab 

(n = 131) 

Nivolumab 
 

(n = 125) 

Placebo 
 

(n = 133) 

Median PFS (95% 

CI), mo 

2.7 (1.5 to 3.6) 2.8 (1.6 to 4.1) 1.6 (1.4 to 2.6) 1.5 (1.4 to 2.0) 1.6 (1.4 to 2.6) 1.4 (1.4 to 1.4) 
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PFS HR (95% 

CI)a 

0.69 

(0.47 to 1.03) 

0.68 

(0.47 to 0.99) 

– 0.78 

(0.60 to 1.01) 

0.69 

(0.53 to 0.90) 

– 

ORR (95% CI), % 14.0 (6.3 to 25.8) 14.3 (7.1 to 24.7) 5.3 (1.1 to 14.6) 6.5 (2.8 to 12.4) 9.5 (4.8 to 16.3) 4.0 (1.3 to 9.0) 

Abbreviations: CI, confidence interval; HR, hazard ratio; ORR, objective response rate; mo, months; mut/Mb, mutations per 

megabase; PFS, progression-free survival; TMB, tumor mutational burden. 

aVersus placebo. 
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Table A10. Distribution of Patients by CPS in the CPS-Evaluable Population 

n (%) 

Nivolumab Plus 
Ipilimumab 

(n = 116) 

Nivolumab 
 

(n = 124) 

Placebo 
 

(n = 114) 

CPS ≥ 1% 52 (44.8) 55 (44.4) 56 (49.1) 

CPS < 1% 64 (55.2) 69 (55.6) 58 (50.9) 

Abbreviation: CPS, combined positive score.  
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Table A11. Patient Demographics and Baseline Characteristics of Patients 

Evaluable and Non-evaluable for Programmed Death Ligand 1 CPS and the ITT 

Population 

 CPS 
Evaluable 
(n = 354) 

CPS 
Non-evaluable 

(n = 480) 

ITT 
Population 
(n = 834) 

Age, years  

      Median (range) 

 < 65  

 ≥ 65  

 

65.0 (34 to 85) 

172 (48.6) 

182 (51.4) 

 

64.0 (32 to 84) 

251 (52.3) 

229 (47.7) 

 

64.0 (32 to 85) 

423 (50.7) 

411 (49.3) 

Female 128 (36.2) 174 (36.3) 302 (36.2) 

Race 

 White 

 Black or African American 

 Asian 

 Other  

 Not reported 

 

284 (80.2) 

5 (1.4) 

59 (16.7) 

6 (1.7) 

0 

 

343 (71.5) 

4 (0.8) 

126 (26.3) 

6 (1.3) 

1 (0.2) 

 

627 (75.2) 

9 (1.1) 

185 (22.2) 

12 (1.4) 

1 (0.1) 

Region 

 United States / Canada 

 Europe 

 Asia  

 Rest of world 

 

76 (21.5) 

154 (43.5) 

57 (16.1) 

67 (18.9) 

 

104 (21.7) 

187 (39.0) 

123 (25.6) 

66 (13.8) 

 

180 (21.6) 

341 (40.9) 

180 (21.6) 

133 (15.9) 

ECOG PS  

 0 

 1 

 

143 (40.4) 

211 (59.6) 

 

189 (39.4) 

291 (60.6) 

 

332 (39.8) 

502 (60.2) 

Smoking status 

 Current or former 

 Never 

 Unknown 

 

329 (92.9) 

21 (5.9) 

4 (1.1) 

 

444 (92.5) 

32 (6.7) 

4 (0.8) 

 

773 (92.7) 

53 (6.4) 

8 (1.0) 

Lactate dehydrogenase    
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 ≤ ULN 

 > ULN 

 Not reported 

261 (73.7) 

89 (25.1) 

4 (1.1) 

359 (74.8) 

115 (24.0) 

6 (1.3) 

620 (74.3) 

204 (24.5) 

10 (1.2) 

Liver metastases 

 Yes 

 No 

 

144 (40.7) 

210 (59.3) 

 

181 (37.7) 

299 (62.3) 

 

325 (39.0) 

509 (61.0) 

CNS metastases 

 Yes 

 No 

 

56 (15.8) 

298 (84.2) 

 

60 (12.5) 

420 (87.5) 

 

116 (13.9) 

718 (86.1) 

Prior PCI 77 (21.8) 109 (22.7) 186 (22.3) 

Prior first-line platinum-based 

chemotherapya 

 Carboplatin 

 Cisplatin 

 

 

225 (63.6) 

142 (40.1) 

 

 

294 (61.3) 

203 (42.3) 

 

 

519 (62.2) 

345 (41.4) 

Best response to first-line 

chemotherapyb 

 Complete response 

 Partial response 

 Stable disease 

 

 

8 (2.3) 

240 (67.8) 

106 (29.9) 

 

 

13 (2.7) 

346 (72.1) 

120 (25.0) 

 

 

21 (2.5) 

586 (70.3) 

226 (27.1) 

Time (weeks) from last dose of 

first-line chemotherapy to 

randomizationc 

 ≤ 5 

 > 5 

 > 5–9 

 > 9 

 

 

 

137 (38.7) 

217 (61.3) 

190 (53.7) 

27 (7.6) 

 

 

 

204 (42.5) 

276 (57.5) 

233 (48.5) 

43 (9.0) 

 

 

 

341 (40.9) 

493 (59.1) 

423 (50.7) 

70 (8.4) 

NOTE. Data presented as No. (%) unless otherwise indicated. 

Abbreviations: CNS, central nervous system; CPS, combined positive score; ECOG 

PS, Eastern Cooperative Oncology Group performance status; ITT, intent-to-treat; 

PCI, prophylactic cranial irradiation; ULN, upper limit of normal. 

aPatients may have received more than one type of platinum compound. 
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bResponse was not applicable for one patient in the CPS non-evaluable group who 

was randomized but not treated.  

cStudy drug could not be administered < 3 weeks from the last dose of first-line 

chemotherapy. 
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Table A12. Patient Demographics and Baseline Characteristics of Patients 

Evaluable for Programmed Death Ligand 1 Combined Positive Score by Treatment 

Group 

 Nivolumab 
Plus 

Ipilimumab 
(n = 116) 

Nivolumab 
 
 

(n = 124) 

Placebo 
 
 

(n = 114) 

Age, years  

      Median (range) 

 < 65  

 ≥ 65  

 

65.0 (39 to 85) 

56 (48.3) 

60 (51.7) 

 

64.0 (34 to 83) 

63 (50.8) 

61 (49.2) 

 

65.0 (45 to 84) 

53 (46.5) 

61 (53.5) 

Female 41 (35.3) 47 (37.9) 40 (35.1) 

Race 

 White 

 Black or African American 

 Asian 

 Other  

 

95 (81.9) 

1 (0.9) 

18 (15.5) 

2 (1.7) 

 

98 (79.0) 

3 (2.4) 

21 (16.9) 

2 (1.6) 

 

91 (79.8) 

1 (0.9) 

20 (17.5) 

2 (1.8) 

Region 

 United States / Canada 

 Europe 

 Asia  

 Rest of world 

 

29 (25.0) 

51 (44.0) 

17 (14.7) 

19 (16.4) 

 

22 (17.7) 

55 (44.4) 

20 (16.1) 

27 (21.8) 

 

25 (21.9) 

48 (42.1) 

20 (17.5) 

21 (18.4) 

ECOG PS  

 0 

 1 

 

53 (45.7) 

63 (54.3) 

 

49 (39.5) 

75 (60.5) 

 

41 (36.0) 

73 (64.0) 

Smoking status 

 Current or former 

 Never 

 Unknown 

 

104 (89.7) 

11 (9.5) 

1 (0.9) 

 

116 (93.5) 

7 (5.6) 

1 (0.8) 

 

109 (95.6) 

3 (2.6) 

2 (1.8) 

Lactate dehydrogenase    
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 ≤ ULN 

 > ULN 

 Not reported 

85 (73.3) 

30 (25.9) 

1 (0.9) 

89 (71.8) 

32 (25.8) 

3 (2.4) 

87 (76.3) 

27 (23.7) 

0 

Liver metastases 

 Yes 

 No 

 

44 (37.9) 

72 (62.1) 

 

50 (40.3) 

74 (59.7) 

 

50 (43.9) 

64 (56.1) 

CNS metastases 

 Yes 

 No 

 

20 (17.2) 

96 (82.8) 

 

22 (17.7) 

102 (82.3) 

 

14 (12.3) 

100 (87.7) 

Prior PCI 25 (21.6) 22 (17.7) 30 (26.3) 

Prior first-line platinum-based 

chemotherapya 

 Carboplatin 

 Cisplatin 

 

 

74 (63.8) 

46 (39.7) 

 

 

82 (66.1) 

48 (38.7) 

 

 

69 (60.5) 

48 (42.1) 

Best response to first-line 

chemotherapy 

 Complete response 

 Partial response 

 Stable disease 

 

 

3 (2.6) 

81 (69.8) 

32 (27.6) 

 

 

2 (1.6) 

81 (65.3) 

41 (33.1) 

 

 

3 (2.6) 

78 (68.4) 

33 (28.9) 

NOTE. Data presented as No. (%) unless otherwise indicated. 

Abbreviations: CNS, central nervous system; ECOG PS, Eastern Cooperative 

Oncology Group performance status; PCI, prophylactic cranial irradiation; ULN, 

upper limit of normal. 

aPatients may have received more than one type of platinum compound. 
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Table A13. Patient Demographics and Baseline Characteristics of Patients 

Evaluable for Programmed Death Ligand 1 CPS by CPS Cutoff 

 CPS < 1% 
(n = 191) 

CPS ≥ 1% 
(n = 163) 

Age, years 

      Median (range) 

 < 65  

 ≥ 65  

 

64 (34 to 84) 

102 (53.4) 

89 (46.6) 

 

66 (42 to 85) 

70 (42.9) 

93 (57.1) 

Female 72 (37.7) 56 (34.4) 

Race 

 White 

 Black or African American 

 Asian 

 Other 

 

157 (82.2) 

3 (1.6) 

28 (14.7) 

3 (1.6) 

 

127 (77.9) 

2 (1.2) 

31 (19.0) 

3 (1.8) 

Region 

 United States / Canada 

 Europe 

 Asia  

 Rest of world 

 

42 (22.0) 

89 (46.6) 

27 (14.1) 

33 (17.3) 

 

34 (20.9) 

65 (39.9) 

30 (18.4) 

34 (20.9) 

ECOG PS  

 0 

 1 

 

66 (34.6) 

125 (65.4) 

 

77 (47.2) 

86 (52.8) 

Smoking status 

 Current or former 

 Never 

 Unknown 

 

173 (90.6) 

17 (8.9) 

1 (0.5) 

 

156 (95.7) 

4 (2.5) 

3 (1.8) 

Lactate dehydrogenase 

 ≤ ULN 

> ULN 

      Not reported 

 

147 (77.0) 

42 (22.0) 

2 (1.0) 

 

114 (69.9) 

47 (28.8) 

2 (1.2) 
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Liver metastases 

 Yes 

 No 

 

92 (48.2) 

99 (51.8) 

 

52 (31.9) 

111 (68.1) 

CNS metastases 

 Yes 

 No 

 

30 (15.7) 

161 (84.3) 

 

26 (16.0) 

137 (84.0) 

Prior PCI 60 (31.4) 63 (38.7) 

Prior first-line platinum-based 

chemotherapya 

 Carboplatin 

 Cisplatin 

 

191 (100.0) 

128 (67.0) 

70 (36.6) 

 

163 (100.0) 

97 (59.5) 

72 (44.2) 

Best response to first-line 

chemotherapy 

 Complete response 

 Partial response 

 Stable disease 

 

 

3 (1.6) 

138 (72.3) 

50 (26.2) 

 

 

5 (3.1) 

102 (62.6) 

56 (34.4) 

NOTE. Data presented as No. (%) unless otherwise indicated. 

Abbreviations: CNS, central nervous system; CPS, combined positive score; ECOG 

PS, Eastern Cooperative Oncology Group performance status; PCI, prophylactic 

cranial irradiation; ULN, upper limit of normal. 

aPatients may have received more than one type of platinum compound. 
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Table A14. Patient Demographics and Baseline Characteristics of Patients With 

Programmed Death Ligand 1 Combined Positive Score < 1% by Treatment Group 

 Nivolumab 
Plus 

Ipilimumab 
(n = 64) 

Nivolumab 
 
 

(n = 69) 

Placebo 
 
 

(n = 58) 

Age, years 

      Median (range) 

 < 65  

 ≥ 65  

 

64.0 (39 to 84) 

32 (50.0) 

32 (50.0) 

 

62.0 (34 to 81) 

43 (62.3) 

26 (37.7) 

 

65.0 (45 to 84) 

27 (46.6) 

31 (53.4) 

Female 25 (39.1) 26 (37.7) 31 (53.4) 

Race 

 White 

 Black or African American 

 Asian 

 Other 

 

54 (84.4) 

1 (1.6) 

8 (12.5) 

1 (1.6) 

 

54 (78.3) 

2 (2.9) 

12 (17.4) 

1 (1.4) 

 

49 (84.5) 

0 

8 (13.8) 

1 (1.7) 

Region 

 United States / Canada 

 Europe 

 Asia  

 Rest of world 

 

17 (26.6) 

29 (45.3) 

8 (12.5) 

10 (15.6) 

 

13 (18.8) 

32 (46.4) 

11 (15.9) 

13 (18.8) 

 

12 (20.7) 

28 (48.3) 

8 (13.8) 

10 (17.2) 

ECOG PS  

 0 

 1 

 

26 (40.6) 

38 (59.4) 

 

21 (30.4) 

48 (69.6) 

 

19 (32.8) 

39 (67.2) 

Smoking status 

 Current or former 

 Never 

 Unknown 

 

55 (85.9) 

9 (14.1) 

0  

 

62 (89.9) 

7 (10.1) 

0 

 

56 (96.6) 

1 (1.7) 

1 (1.7) 

Lactate dehydrogenase 

 ≤ ULN 

 

51 (79.7) 

 

50 (72.5) 

 

46 (79.3) 
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 ULN 

 Not reported 

12 (18.8) 

1 (1.6) 

18 (26.1) 

1 (1.4) 

12 (20.7) 

0  

Liver metastases 

 Yes 

 No 

28 (43.8) 

36 (56.3) 

32 (46.4) 

37 (53.6) 

32 (55.2) 

26 (44.8) 

CNS metastases 

 Yes 

 No 

 

14 (21.9) 

50 (78.1) 

 

11 (15.9) 

58 (84.1) 

 

5 (8.6) 

53 (91.4) 

Prior PCI 19 (29.7) 20 (29.0) 21 (36.2) 

Prior first-line platinum-based 

chemotherapya 

 Carboplatin 

 Cisplatin 

64 (100.0) 

 

42 (65.6) 

25 (39.1) 

69 (100.0) 

 

52 (75.4) 

21 (30.4) 

58 (100.0) 

 

34 (58.6) 

24 (41.4) 

Best response to first-line 

chemotherapy 

 Complete response 

 Partial response 

 Stable disease 

 

 

1 (1.6) 

46 (71.9) 

17 (26.6) 

 

 

0 

49 (71.0) 

20 (29.0) 

 

 

2 (3.4) 

43 (74.1) 

13 (22.4) 

NOTE. Data presented as No. (%) unless otherwise indicated. 

Abbreviations: CNS, central nervous system; ECOG PS, Eastern Cooperative 

Oncology Group performance status; PCI, prophylactic cranial irradiation; ULN, 

upper limit of normal. 

aPatients may have received more than one type of platinum compound.  
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Table A15. Patient Demographics and Baseline Characteristics of Patients With 

Programmed Death Ligand 1 Combined Positive Score ≥ 1% by Treatment Group 

 Nivolumab 
Plus 

Ipilimumab 
(n = 56) 

Nivolumab 
 
 

(n = 55) 

Placebo 
 
 

(n = 52) 

Age, years 

      Median (range) 

 < 65  

 ≥ 65  

 

66.0 (44 to 85) 

24 (46.2) 

28 (53.8) 

 

67.0 (42 to 83) 

20 (36.4) 

35 (63.6) 

 

66.0 (45 to 81) 

26 (46.4) 

30 (53.6) 

Female 16 (30.8) 21 (38.2) 19 (33.9) 

Race 

 White 

 Black or African American 

 Asian 

 Other 

 

41 (78.8) 

0 (0 

10 (19.2) 

1 (1.9) 

 

44 (80.0) 

1 (1.8) 

9 (16.4) 

1 (1.8) 

 

42 (75.0) 

1 (1.8) 

12 (21.4) 

1 (1.8) 

Region 

 United States / Canada 

 Europe 

 Asia  

 Rest of world 

 

12 (23.1) 

22 (42.3) 

9 (17.3) 

9 (17.3) 

 

9 (16.4) 

23 (41.8) 

9 (16.4) 

14 (25.5) 

 

13 (23.2) 

20 (35.7) 

12 (21.4) 

11 (19.6) 

ECOG PS  

 0 

 1 

 

27 (51.9) 

25 (48.1) 

 

28 (50.9) 

27 (49.1) 

 

22 (39.3) 

34 (60.7) 

Smoking status 

 Current or former 

 Never 

 Unknown 

 

49 (94.2) 

2 (3.8) 

1 (1.9) 

 

54 (98.2) 

0 

1 (1.8) 

 

53 (94.6) 

2 (3.6) 

1 (1.8) 

Lactate dehydrogenase 

 ≤ ULN 

 

34 (65.4) 

 

39 (70.9) 

 

41 (73.2) 
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> ULN 

 Not reported 

18 (34.6) 

0 

14 (25.5) 

2 (3.6) 

15 (26.8) 

0 

Liver metastases 

 Yes 

 No 

 

16 (30.8) 

36 (69.2) 

 

18 (32.7) 

37 (67.3) 

 

18 (32.1) 

38 (67.9) 

CNS metastases 

 Yes 

 No 

 

6 (11.5) 

46 (88.5) 

 

11 (20.0) 

44 (80.0) 

 

9 (16.1) 

47 (83.9) 

Prior PCI 18 (34.6) 22 (40.0) 23 (41.1) 

Prior first-line platinum-based 

chemotherapya 

 Carboplatin 

 Cisplatin 

52 (100.0) 

 

32 (61.5) 

21 (40.4) 

55 (100.0) 

 

30 (54.5) 

27 (49.1) 

56 (100.0) 

 

35 (62.5) 

24 (42.9) 

Best response to first-line 

chemotherapy 

 Complete response 

 Partial response 

 Stable disease 

 

 

2 (3.8) 

35 (67.3) 

15 (28.8) 

 

 

2 (3.6) 

32 (58.2) 

21 (38.2) 

 

 

1 (1.8) 

35 (62.5) 

20 (35.7) 

NOTE. Data presented as No. (%) unless otherwise indicated. 

Abbreviations: CNS, central nervous system; ECOG PS, Eastern Cooperative 

Oncology Group performance status; PCI, prophylactic cranial irradiation; ULN, 

upper limit of normal. 

aPatients may have received more than one type of platinum compound. 
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Table A16. Progression-Free Survival and Objective Response Rates With Nivolumab Plus Ipilimumab Versus Nivolumab Versus 

Placebo by Programmed Death Ligand 1 CPS (≥ 1% and < 1%) 

 CPS ≥ 1% CPS < 1% 

 Nivolumab 
Plus 

Ipilimumab 
(n = 52) 

Nivolumab 
 
 

(n = 55) 

Placebo 
 
 

(n = 56) 

Nivolumab 
Plus 

Ipilimumab 
(n = 64) 

Nivolumab 
 
 

(n = 69) 

Placebo 
 
 

(n = 58) 

Median PFS (95% CI), mo 2.8 (1.5 to 3.7) 1.9 (1.4 to 4.1) 1.4 (1.4 to 1.5) 1.5 (1.4 to 2.5) 1.6 (1.4 to 2.6) 1.4 (1.4 to 1.5) 

PFS HR (95% CI)* 0.65 

(0.43 to 0.99) 

0.67 

(0.45 to 1.01) 

– 0.72 

(0.50 to 1.05) 

0.63 

(0.44 to 0.91) 

– 

ORR (95% CI), % 8.0 (2.2 to 19.2) 9.8 (3.3 to 21.4) 5.6 (1.2 to 15.4) 11.5 (4.7 to 

22.2) 

13.2 (6.2 to 

23.6) 

0.0 (0.0 to 6.6) 

Abbreviations: CI, confidence interval; CPS, combined positive score; HR, hazard ratio; ORR, objective response rate; mo, months; 

PFS, progression-free survival. 

aVersus placebo. 
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Fig A1. Study design. 

*Patients receiving only three cycles of chemotherapy due to toxicity were eligible if 

they had an ongoing complete response (CR) or partial response (PR) after the third 

cycle. 

†All patients were randomized ≤ 9 weeks from the last dose of first-line 

chemotherapy, or ≤ 11 weeks for those receiving prophylactic cranial irradiation 

(PCI) or whole brain radiotherapy. 

‡Patients could be treated beyond progression under protocol-defined 

circumstances. 

§Secondary endpoints to be tested hierarchically if the primary endpoint was met. 

||Per blinded independent central review. 

Abbreviations: 1L, first-line; DOR, duration of response; ECOG PS, Eastern 

Cooperative Oncology Group performance status; ED-SCLC, extensive-disease 

small-cell lung cancer; ORR, objective response rate; OS, overall survival; PFS, 

progression-free survival; Q2W, every 2 weeks; Q3W, every 3 weeks; R, 

randomization; SD, stable disease; TMB, tumor mutational burden. 
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Fig A2. Consolidated standards of reporting trials (CONSORT) flow chart of patient 

disposition. 
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Fig A3. Overall survival (OS) with nivolumab plus ipilimumab versus nivolumab versus placebo by tumor mutational burden (TMB) 

≥ 10 mut/Mb (A) and < 10 mut/Mb (B). 
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Figure S1

Key eligibility criteria

• ED-SCLC at diagnosis
• No symptomatic CNS metastases
• ECOG PS 0 or 1
• Ongoing response of CR, PR or SD
 following 4 cycles of platinum-based
 1L chemotherapy*,†

Stratified by ECOG PS (0 vs 1), prior
PCI (yes vs no), sex

Primary end point:

• OS: nivolumab + ipilimumab vs placebo

Secondary end points:

• OS: nivolumab vs placebo§

• PFS: nivolumab + ipilimumab vs placebo§,||

• PFS: nivolumab vs placebo§,||

• OS and PFS with nivolumab plus ipilimumab
 vs nivolumab||

• Efficacy by TMB status

Exploratory end points:

• ORR|| and DOR
• Safety and tolerability

Treat until disease
progression‡ or

unacceptable toxicity,
for a maximum of

2 years

R
1:1:1

Nivolumab 1 mg/kg Q3W
+

Ipilimumab 3 mg/kg Q3W
(max 4 doses)

Nivolumab
240 mg Q2W

Nivolumab 240 mg Q2W

Placebo
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Placebo

102 83 61 40 32 24 14 8 4 0 0 0
Nivolumab 98 82 73 64 49 39 25 19 10 3 1 0 Nivolumab 98 86 68 53 34 19 11 7 4 1 0 0

Nivolumab + ipilimumab

88 74 58 45 40 26 16 8 6 2 0 0

Nivolumab + ipilimumab

104 91 70 52 35 20 12 5 4 2 1 0

Median OS, mo (95% CI)
10.6 (8.4 to 14.2)

13.0 (10.0 to 17.9)

Nivolumab + ipilimumab

Nivolumab

Hazard ratios (v placebo)
Nivolumab + ipilimumab, 0.79 (95% CI, 0.55 to 1.12)
Nivolumab, 0.76 (95% CI, 0.54 to 1.07)

11.5 (7.5 to 13.6)Placebo

Median OS, mo (95% CI)
8.1 (6.6 to 10.0)

9.9 (8.3 to 11.3)

Nivolumab + ipilimumab

Nivolumab

Hazard ratios (v placebo)
Nivolumab + ipilimumab, 0.94 (95% CI, 0.69 to 1.28)
Nivolumab, 0.89 (95% CI, 0.65 to 1.22) 

9.2 (7.5 to 11.0)Placebo

TMB � 10 Mut/Mb TMB � 10 Mut/Mb
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