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Learning Objectives

Upon completion of this program, participants will be able to:

• Describe advances in immune checkpoint inhibitor therapies for highly 
immunotherapy-responsive cancers including melanoma, non-small cell 
lung cancer, and renal cell carcinoma

• Outline the application of immune checkpoint inhibitor therapies for 
less-explored indications, such as in triple-negative breast cancer and 
hepatocellular carcinoma

• Explain the rationale behind and implications of current combination 
immunotherapy studies



Genitourinary malignancies



Tailored ImmunoTherapy Approach 
with Nivolumab in advanced Renal 

Cell Carcinoma (TITAN-RCC)
Marc-Oliver Grimm1, Manuela Schmidinger2, Ignacio Duran3, Giovanni 

Schinzari4, Emilio Esteban5, Marc Schmitz6, Ulrike Schumacher7, Gustavo 
Baretton8, Philippe Barthelemy9, Bohuslav Melichar10, Natalie 

Charnley11, Dirk Schrijvers12, Laurence Albiges13

1Urology Department, Universitätsklinikum Jena, Jena, Germany; 2Department of Internal Medicine I, Vienna General Hospital (AKH) - Medizinische Universität Wien, Vienna, Austria; 3

Hospital Universitario Marques de Valdecilla, IDIVAL, Santander, Spain; 4Policlinico Universitario A. Gemelli, Università Cattolica del Sacro Cuore, Rome, Italy; 5Departamento de 
Oncología Médica, Hospital Universitario Central de Asturias, Oviedo, Spain; 6Institut für Immunologie, Medizinische Fakultät Carl Gustav Carus der TU Dresden, Dresden, Germany; 

7Center for Clinical Studies, Universitätsklinikum Jena, Jena, Germany; 8Institut für Pathologie, Universitätsklinik Carl Gustav Carus, Dresden, Germany; 9Medical Oncology Department, 
C.H.U. Strasbourg-Nouvel Hopital Civil, Strasbourg, France; 10Oncology, University Hospital Olomouc, Olomouc, Czech Republic; 11Cancer Services, Royal Preston Hospital-Lancashire 
Teaching Hospitals NHS Foundation Trust, Preston, United Kingdom; 12Medical Oncology, Ziekenhuisnetwerk Antwerpen-Middelheim, Antwerp, Belgium; 13Medical Oncology, Institut

Gustave Roussy, Villejuif, France



Study Design
Tailored ImmunoTherapy Approach with Nivolumab in RCC  

(TITAN-RCC)

IMDC: International Metastatic Renal Cell Carcinoma Database Consortium 
(Heng DY, et al. Lancet Oncol 2013; 14:141-8)    



Results

* i.e. including patients with early end of study, e.g. due to death or due to treatment-related adverse event (TRAE); 
# Confirmed overall assessment at week 16; BOR, Best Overall Response



Phase 2 study of lenvatinib plus 
pembrolizumab for disease progression after 
PD-1/PD-L1 immune checkpoint inhibitor in 

metastatic clear cell renal cell carcinoma 
(mccRCC): results of an interim analysis 

Chung-Han Lee1, Amishi Y. Shah2, Vicky Makker1, Matthew Taylor3, David Shaffer4, James J. 
Hsieh5, Allen L. Cohn6, Chris DiSimone7, Alvaro Pinto Marin8, Drew Rasco9, Sara Gunnestad
Ribe10,  Donald A. Richards11, Daniel E. Stepan*, Corina E. Dutcus12, Jane Wu12, Emmett V. 

Schmidt13, Rodolfo Perini13, Robert Motzer1

1Memorial Sloan Kettering Cancer Center, New York, NY, USA; 2MD Anderson Cancer Center, University of Texas, Houston, TX, USA;  3Oregon Health and Science 
University; Portland, OR, USA; 4New York Oncology Hematology, Albany, NY, USA; 5Washington University School of Medicine, St. Louis, MO, USA; 6Rocky Mountain 
Cancer Center, Denver, CO, USA; 7Arizona Oncology Associates, Tucson, AZ, USA; 8Hospital Universitario La Paz, Madrid, Spain; 9South Texas Accelerated Research 

Therapeutics, San Antonio, TX, USA; 10Sorlandet Hospital, Kristiansand, Norway; 11Texas Oncology, US Oncology Research, Tyler, TX, USA; 12Eisai Inc., Woodcliff Lake, NJ, 
USA; 13Merck & Co. Inc., Kenilworth, NJ, USA. *Formerly of Eisai Inc.



Study Design & Methods

• This per-protocol interim analysis of the phase 2 portion of a multicenter, open-label, phase 1b/2 
study (NCT02501096) included patients from the RCC cohort (N=33) who had demonstrated disease 
progression after prior anti-PD-1/PD-L1 therapy

11

Study Design for the Phase 2 RCC Cohort

aPer irRECIST, by investigator assessment.
ECOG, Eastern Cooperative Oncology Group; irRECIST, immune-related Response Evaluation Criteria In Solid Tumors; IV, intravenously; mcc RCC, metastatic clear cell renal cell 

carcinoma; PD-1, programmed death receptor-1; PD-L1, programmed death-ligand 1; PO, by mouth; RCC, renal cell carcinoma.



Summary of Tumor Response per Investigator 
Assessment (Full Analysis Set)

12

Parameter irRECIST a (N = 33)

ORR,b n (%), [95% CI] 21 (64) [45–80]

ORRWeek 24,b,c n (%), [95% CI] 20 (61) [42–77]

DOR, months
Median (95% CI) 9.1 (6.1–NE)

TTR among responders, months
Median, range 1.6 (1.1–14.0)

aData were identical per RECIST v1.1 which allowed up to 10 target lesions to be selected (up to 5 per organ).
bThe proportion of CR + PR; Responses were confirmed ≥ 4 weeks after initial response. 
cSummarizes all tumor assessments up to week 24 provided the patients did not start a new anticancer therapy.

BOR, best overall response; CI, confidence interval; CR + PR, complete response + partial response; DOR, duration of response; irRECIST, immune-related Response Evaluation Criteria In Solid 

Tumors; NE, not evaluable; ORR, objective response rate; PR, partial response; RECIST v1.1, Response Evaluation Criteria In Solid Tumors version 1.1; SD, stable disease; TTR, time to 

response.

Parameter irRECIST a (N = 33)

BOR, n (%)
PR
SD
NE

21 (64)
10 (30)

2 (6)



EV-103: Initial results of enfortumab vedotin
plus pembrolizumab for locally advanced or 

metastatic urothelial carcinoma
Christopher J Hoimes1, Jonathan E. Rosenberg2, Sandy Srinivas3, Daniel P. Petrylak4, 
Matthew I Milowsky5, Jamie R. Merchan6, Mehmet A. Bilen7, Shilpa Gupta8, Anne-

Sophie Carret9, Nancy Yuan9, Amal Melhem-Bertrandt10, Thomas W. Flaig11

1Case Western Reserve University/University Hospitals Seidman Center, Cleveland, OH; 2Memorial Sloan Kettering Cancer Center and Weill Cornell Medical College, 
New York, NY; 3Stanford University Medical Center, Stanford, CA; 4Yale Cancer Center, New Haven, CT; 5University of North Carolina, Lineberger Comprehensive Cancer 
Center, Chapel Hill, NC; 6University of Miami, Miami, FL; 7Winship Cancer Institute of Emory University, Atlanta, GA; 8University of Minnesota Masonic Cancer Center, 

Minneapolis, MN; 9Seattle Genetics, Inc., Bothell, WA; 10Astellas Pharma, Inc., Northbrook, IL; 11University of Colorado Comprehensive Cancer Center, Aurora, CO



Study Design



Results



IMvigor130: a phase III study of atezolizumab
with or without platinum-based chemotherapy 

in previously untreated metastatic urothelial 
carcinoma 

Enrique Grande,1 Matthew D Galsky,2 José Ángel Arranz Arija,3 Maria De Santis,4 Ian D Davis,5

Ugo De Giorgi,6 Marina Mencinger,7 Eiji Kikuchi,8 Xavier García-del-Muro,9 Mahmut Gumus,10

Mustafa Özgüroğlu,11 Arash Rezazadeh Kalebasty,12 Se Hoon Park,13 Boris Alekseev,14 Fabio 
Augusto Schutz,15 Jian-Ri Li,16 Almut Mecke,17 Sanjeev Mariathasan,18 AnnChristine Thåström,18

Aristotelis Bamias19

1MD Anderson Cancer Center Madrid, Madrid, Spain; 2Icahn School of Medicine at Mount Sinai/Tisch Cancer Institute, New York, NY, USA; 3Hospital General Universitario Gregorio Marañón, 
Madrid, Spain; 4Charité University Hospital, Berlin, Germany, and Department of Urology, Medical University, Vienna, Austria; 5Eastern Health/Monash University, Melbourne, Australia; 6Istituto 

Scientifico Romagnolo per lo Studio e la Cura dei Tumori (IRST), IRCCS, Meldola, Italy; 7Institute of Oncology Ljubljana, Ljubljana, Slovenia; 8Keio University, Tokyo, Japan; 9Catalan Institute of 
Oncology, IDIBELL, University of Barcelona, Barcelona, Spain; 10Istanbul Medeniyet University, Goztepe Research Hospital, Istanbul, Turkey; 11Istanbul University-Cerrahpaşa, Cerrahpasa School of 

Medicine, Istanbul, Turkey; 12Norton Cancer Institute, Louisville, KY, USA; 13Sungkyunkwan University Samsung Medical Center, Seoul, Korea; 14P. Herzen Oncology Research Institute, Moscow, 
Russia; 15 Beneficência Portuguesa de São Paulo, São Paulo, Brazil; 16Taichung Veterans General Hospital/Hungkuang University, Taichung, Taiwan; 17F. Hoffmann-La Roche Ltd, Basel, Switzerland; 

18Genentech, Inc., South San Francisco, CA, USA; 19National and Kapodistrian University of Athens, Athens, Greece



Study Design



Results – Final PFS: ITT (Arm A vs C)



Results – Interim OS: ITT



Melanoma



5-year survival outcomes of the CheckMate
067 phase 3 trial of nivolumab plus ipilimumab

(NIVO+IPI) combination therapy in advanced 
melanoma 

James Larkin,1 Vanna Chiarion-Sileni,2 Rene Gonzalez,3 Jean-Jacques Grob,4

Piotr Rutkowski,5 Christopher D. Lao,6 C. Lance Cowey,7 Dirk Schadendorf,8 John 
Wagstaff,9 Reinhard Dummer,10 Pier F. Ferrucci,11 Michael Smylie,12 David Hogg,13

Andrew Hill,14 Ivan Márquez-Rodas,15 John Haanen,16 Jasmine I. Rizzo,17 Agnes 
Balogh,17 Andriy Moshyk,17 F. Stephen Hodi,18* Jedd Wolchok19*

1The Royal Marsden NHS Foundation Trust, London, UK; 2Oncology Institute of Veneto IRCCS, Padua, Italy; 3University of Colorado Cancer Center, Aurora, CO, USA; 4Aix-Marseille University, 
APHM Hospital, Marseille, France; 5Maria Sklodowska-Curie Institute - Oncology Center, Warsaw, Poland; 6University of Michigan, Ann Arbor, MI, USA; 7Texas Oncology-Baylor Charles A. 

Sammons Cancer Center, Dallas, TX, USA; 8Department of Dermatology, University of Essen, Essen, Germany; & German Cancer Consortium, Heidelberg, Germany; 9The College of Medicine, 
Swansea University, Swansea, UK; 10Universitäts Spital, Zurich, Switzerland; 11European Institute of Oncology, Milan, Italy; 12Cross Cancer Institute, Alberta, Canada; 13Princess Margaret 
Cancer Centre, Toronto, ON, Canada; 14Tasman Oncology Research, QLD, Australia; 15General University Hospital Gregorio Marañon, Madrid, Spain; 16The Netherlands Cancer Institute, 

Amsterdam, The Netherlands; 17Bristol-Myers Squibb, Princeton, NJ; USA, 18Dana-Farber Cancer Institute, Boston, MA; USA, 19Memorial Sloan Kettering Cancer Center and Weill Cornell 
Medical College, New York, NY, USA

*Contributed equally.



Unresectable or
metatastic melanoma

• Previously untreated

• 945 patients 

Treat until 
progression or
unacceptable 

toxicity

NIVO 3 mg/kg Q2W +
IPI-matched placebo

NIVO 1 mg/kg + 
IPI 3 mg/kg Q3W for 

4 doses then 
NIVO 3 mg/kg Q2W

IPI 3 mg/kg Q3W 
for 4 doses +

NIVO-matched placebo

Stratify by:

• BRAF status

• AJCC M stage

• Tumor PD-L1 
expression < 5% 
versus ≥ 5%

n = 314

n = 316

n = 315

5-year follow up of a randomized, double-blind, phase 
3 study to compare NIVO+IPI or NIVO alone with IPI 
alonea

Database lock: July 2, 2019; minimum follow-up of 60 
months for all patients

CheckMate 067: Study Design 

CheckMate 067

Co-primary endpointsa were PFS and OS in the 
NIVO-containing arms versus IPI alone 

R
1:1:1

NCT01844505
aThe study was not powered for a comparison between NIVO+IPI and NIVO.AJCC, American Joint Committee on Cancer.



Overall Survival

aDescriptive analysis. 1. Larkin J, et al. Oral presentation at the AACR Annual Meeting; April 1–5, 2017; Washington DC, USA. Abstract CT075; 
2. Wolchok JD, et al. N Engl J Med 2017;377:1345–1356; 2. Hodi FS, et al. Lancet Oncol 2018;19:1480–1492. 
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NIVO+IPI 
(n = 314)
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(n = 316)

IPI
(n = 315)

Median OS, mo (95% CI) NR (38.2‒NR) 36.9 (28.2‒58.7) 19.9 (16.8‒24.6)

HR (95% CI) vs IPI 0.52 (0.42‒0.64) 0.63 (0.52‒0.76) –

HR (95% CI) vs NIVOa 0.83 (0.67‒1.03) – –

NIVO+IPI

NIVO

IPI

53%

46%

30%

64%

59%

45%

58%

52%

34%

No. at risk

HR = 0.83 
(95% CI, 0.67–1.03)

• Improved OS with NIVO+IPI and 
NIVO vs IPI over 5 years

CheckMate 067



Primary 2-year (yr) results of a phase 2, multicenter, 
randomized, open-label trial of efficacy and safety for 
talimogene laherparepvec (T-VEC) neoadjuvant (neo) 
treatment (tx) plus surgery (surg) vs surg in patients 

(pts) with resectable stage IIIB-IVM1a melanoma 

Reinhard Dummer,1 David E Gyorki,2 John Hyngstrom,3 Adam Berger,4

Robert Conry,5 Lev Demidov,6 Anjali Sharma,7 Sheryl A Treichel,7 Kevin 
Gorski,8 Abraham Anderson,7 Mark Faries,9 Merrick I Ross10

1University Hospital of Zurich, Zurich, Switzerland; 2Olivia Newton-John Cancer Centre, Austin Health, Melbourne, Australia; 3University of Utah Huntsman Cancer Institute, Salt Lake City, UT; 
4Thomas Jefferson University Hospitals, Philadelphia, PA; 5University of Alabama School of Medicine, Birmingham, AL; 6N.N. Blokhin Russian Cancer Research Center, Moscow, Russia; 7Amgen 

Inc., Thousand Oaks, CA; 8Amgen Inc., San Francisco, CA; 9John Wayne Cancer Institute, Santa Monica, CA; 10University of Texas MD Anderson Cancer Center, Houston, TX



Primary Endpoint: RFS

Key Secondary Endpoints: RFS,* overall survival (OS),* overall tumor response (in Arm 1 only), pathological complete response (in 
Arm 1 only), rates of histopathological tumor-free (R0) surgical resection, local RFS, regional RFS, 
distant metastases-free survival, safety

Exploratory Endpoints: Analyses of tumor tissue biomarkers and correlations with clinical outcomes for T-VEC

*RFS and OS at 2 years, 3 years, and 5 years.
LDH, lactate dehydrogenase; ULN, upper limit of normal; PFU, plaque forming units.
#Dummer R, et al. Presented at: ASCO 2019; Chicago, IL. Abstract 9520. 7. AJCC Cancer Staging Manual, 7th Edition. 2015.

Resectable Stage

IIIB–IVM1a6 Melanoma
♦ Injectable and measurable

♦ LDH  1.5 x ULN for IIIB/C 

and  1 x ULN for IVM1a

♦ ECOG PS 0 or 1

♦ Prior treatment completed 

≥ 3 months prior

Stratification:
♦ Disease stage

♦ Planned adjuvant therapy

Methods#

Surgical Resection

N = 150

Week 6

n = 75

Week 13 Week 18

Follow-up

~5 Years1 

: 

1
Follow-up ~5 Years

R

n = 75Arm 2 
Surgical Resection

Arm 1
T-VEC Intralesional
≤ 4 mL x 106 PFU/mL; 
then after 3 weeks, ≤ 4 mL x 108 PFU/mL Q2W

Week 1

NCT02211131



Type of RFS Event at Baseline
Arm 1: T-VEC + 
Surgery (n = 76)

Arm 2: Surgery 
Alone (n = 74)

No surgery – n (%) 18 (23.7) 4 (5.4)

R1 or R2 (lack of R0) resection 
following surgery – n (%)

25 (32.9) 41 (55.4)

Total events at baseline – n (%) 43 (56.6) 45 (60.8)

Arm 1 (T-VEC + Surgery, N = 76): 29.5%
Arm 2 (Surgery Alone, N = 74): 16.5%
Median Follow-up = 31.2 months
Overall P = 0.070
Overall HR (80% CI) = 0.75 (0.58, 0.96)
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|
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ITT Analysis Set: 150 
patients enrolled and 

randomized

2-Year RFS (Per Protocol)



Sarcoma



IMMUNOSARC: A collaborative Spanish (GEIS) 
and Italian (ISG) sarcoma groups phase I/II trial 

of sunitinib plus nivolumab in advanced soft 
tissue and bone sarcomas: Results of the phase 

II-soft-tissue sarcoma cohort 
J. Martin Broto1,2, N. Hindi1,2, G. Grignani3, J. Martinez Trufero4, A. Redondo5, C. Valverde6, A. 
Lopez Pousa7, S. Stacchiotti8, E. Palmerini9, E. De Alava1, D. Moura2, H. Perez Vega1, P. Collini8, 

I. Otero10, P. Ledesma11, E. Marchesi12, L. D'Ambrosio3, J.A. Lopez Martin10

1HU Virgen del Rocio, Sevilla, ES, 2 Instituto de Biomedicina de Sevilla, Sevilla, ES, 3 Istituto di Candiolo - FPO - IRCCS, Candiolo, IT, 4 HU Miguel Servet, Zaragoza, ES, 5 HU La Paz, 
Madrid, ES, 6 Vall d'Hebron University Hospital, Barcelona, ES, 7 Hospital de la Santa Creu i Sant Pau, Barcelona, ES, 8 Istituto Nazionale dei Tumori di Milano - Fondazione IRCCS, 

Milan, IT, 9 IRCCS Istituto Ortopedico Rizzoli, Bologna, IT, IT, 10 HU Doce de Octubre, Madrid, ES, 11 Sofpromed, 12 Italian Sarcoma Group, Bologna, IT



Design
PRIMARY END-POINT: 
• Progression-free survival rate 

(PFSR) at 6 months (RECIST)
• H0: 5%, H1: 15%, ⍺ error: 0.05, ß: 0.1.

SECONDARY END-POINTS: 
• Overall survival (OS)
• Overall response rate (ORR) by 

RECIST and CHOI 
• Toxicity
• Translational research

NCT03277924



Results

Median PFS : 5.9 mos 

(95% IC 2.7-9.1)3m-PFSR: 69%

6m-PFSR: 50%

43 31 23 16 9 7 3 0
50 41 32 21 13 8 3 0Number at risk

Median OS: Not 

reached 

3m-OS: 86%

6m-OS: 77%

Number at risk



Hepatocellular carcinoma



CheckMate 459: A Randomized, Multi-Center 
Phase 3 Study of Nivolumab (NIVO) vs 

Sorafenib (SOR) as First-Line (1L) Treatment in 
Patients (pts) With Advanced Hepatocellular 

Carcinoma (aHCC) 
Thomas Yau,1 Joong-Won Park,2 Richard S. Finn,3 Ann-Lii Cheng,4 Philippe 

Mathurin,5 Julien Edeline,6 Masatoshi Kudo,7 Kwang-Hyub Han,8 James J. Harding,9

Philippe Merle,10 Oliver Rosmorduc,11 Lucjan Wyrwicz,12 Eckart Schott,13 Su Pin 
Choo,14 Robin Kate Kelley,15 Damir Begic,16 Gong Chen,16 Jaclyn Neely,16 Jeffrey 

Anderson,16 Bruno Sangro17

1University of Hong Kong, Hong Kong, China; 2Center for Liver Cancer, National Cancer Center, Goyang, South Korea; 3Geffen School of Medicine, UCLA, Los Angeles, CA, USA; 4National Taiwan 
University Hospital, Taipei, Taiwan; 5Centre Hospitalo-Universitaire Claude Huriez, Service d'Hépatologie, Lille, France; 6Medical Oncology, Centre Eugène Marquis, Rennes, France; 7Kindai 

University Faculty of Medicine, Osaka, Japan; 8Severance Hospital, Yonsei University, Seoul, South Korea; 9Department of Medicine, Memorial Sloan Kettering Cancer Center, New York, NY, USA; 
10Hepatology Unit, Croix-Rousse Hospital, Lyon, France; 11Assistance Publique Hôpitaux de Paris, Hôpital Pitié-Salpétrière – Université Pierre et Marie Curie, Paris, France; 12M. Sklodowska-Curie 
Memorial Cancer Center and Institute of Oncology, Warsaw, Poland; 13Helios Klinikum Emil von Behring GmbH, Klinik für Innere Medizin II, Berlin, Germany; 14National Cancer Centre Singapore, 

Singapore; 15UCSF Helen Diller Family Comprehensive Cancer Center, San Francisco, CA, USA; 16Bristol-Myers Squibb, Princeton, NJ, USA; 17Clinica Universidad de Navarra and CIBEREHD, 
Pamplona, Spain



Checkmate 459 Study Design

CheckMate 459

BID, twice daily; ECOG PS, Eastern Cooperative Oncology Group performance status; FACT-Hep, Functional Assessment of Cancer Therapy - Hepatobiliary Cancer; 
HCV, hepatitis C virus; HRQoL, health-related quality of life; IV, intravenous; LRT, loco-regional therapy; ORR, objective response rate; PD-L1, programmed death ligand 1; 
PFS, progression-free survival; po, oral; R, randomization.

Objectives
• Primary – OS
• Secondary – ORR, PFS, efficacy by PD-L1 status
• Exploratory – HRQoL using FACT-Hep

• Patient randomization: January 2016–May 2017
• Database lock: June 2019

Key eligibility criteria
• Histologically confirmed 

advanced HCC not 
eligible for surgical 
and/or LRT; 
or progressive disease 
after surgical and/or LRT 

• Child-Pugh class A
• ECOG PS 0 or 1
• Systemic therapy naive

Sorafenib
400 mg po BID

n = 372

Nivolumab
240 mg IV Q2W

n = 371

R
1:1

Unacceptable 
toxicity 

or
disease 

progression
N = 743

Stratification 
factors
• Etiology (HCV vs 

non-HCV)
• Vascular invasion 

and/or 
extrahepatic 
spread (present vs 
absent)

• Geography (Asia vs 
non-Asia)

NCT02576509



Overall Survival

CheckMate 459

Nivolumab
(n = 371)

Sorafenib
(n = 372)

HR 
(95% CI)b P valuec

Median OS 
(95% CI),a months

16.4 
(13.9–18.4)

14.7 
(11.9–17.2)

0.85 
(0.72–1.02)

0.0752

aBased on Kaplan–Meier estimates; bStratified Cox proportional hazards model. HR is nivolumab over sorafenib; cP value from log-rank test; final OS boundary: 0.0419 for a 2-sided 
nominal P value. HR, hazard ratio.
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Summary of Treatment-Related Adverse Events

• Nivolumab demonstrated an improved safety profile compared with sorafenib, with fewer grade 3/4 
TRAEs and TRAEs leading to discontinuation versus sorafenib

• Grade 3/4 TRAEs were reported in 81 patients (22%) in the nivolumab arm and 179 patients (49%) in the sorafenib arm

CheckMate 459

aEvents occurring in > 10% of patients in either treatment arm. Includes events reported between first dose and 30 days after last dose of study therapy; data labels represent rates of any-grade events; bOne grade 5 
event was reported in the nivolumab arm (cerebrovascular event), and 1 was reported in the sorafenib arm (hepatic failure). TRAE, treatment-related adverse event.

Nivolumab grade 3/4Nivolumab grade 1/2 Sorafenib grade 3/4Sorafenib grade 1/2

-50 -25 0 25 50

Fatigue

Pruritus

Rash

Aspartate aminotransferase increase

Diarrhea

Decreased appetite

Nausea

Palmar-plantar erythrodysesthesia syndrome

Weight decreased

Alopecia

Hypertension

Dysphonia

Nivolumab grade 3/4 Nivolumab any grade Sorafenib grade 3/4 Sorafenib any grade

50 40 30 20 10 0 10 20 30 40 50

TRAEs,a,b %
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Lung cancer



Nivolumab (NIVO) + low-dose ipilimumab (IPI) 
vs platinum-doublet chemotherapy (chemo) as 
first-line (1L) treatment (tx) for advanced non-
small cell lung cancer (NSCLC): CheckMate 227 

Part 1 final analysis 
Solange Peters,1 Suresh Ramalingam,2 Luis Paz-Ares,3 Reyes Bernabe Caro,4 Bogdan 

Zurawski,5 Sang-We Kim,6 Aurelia Alexandru,7 Lorena Lupinacci,8 Emmanuel de la 
Mora Jimenez,9 Hiroshi Sakai,10 István Albert,11 Alain Vergnenegre,12 Martin Reck,13

Hossein Borghaei,14 Julie R. Brahmer,15 Kenneth O’Byrne,16 William J. Geese,17

Prabhu Bhagavatheeswaran,17 Faith E. Nathan,17 Matthew D. Hellmann18

1Centre hospitalier universitaire Vaudois (CHUV), Lausanne University, Lausanne, Switzerland; 2Winship Cancer Institute, Emory University, Atlanta, GA, USA; 3Hospital Universitario
Doce de Octubre, CNIO, Universidad Complutense & CiberOnc, Madrid, Spain; 4Hospital Universitario Virgen Del Rocio, Seville, Spain; 5Ambulatorium Chemioterapii, Bydgoszcz, Poland; 
6Asan Medical Center, Seoul, Republic of Korea; 7Institute Of Oncology "Prof. Dr. Alexandru Trestioreanu" Bucha, Bucharest, Romania; 8Hospital Italiano De Buenos Aires, Buenos Aires, 

Argentina; 9Instituto Jalisciense De Cancerología, Guadalajara, Jalisco, Mexico; 10Saitama Cancer Center, Saitama, Japan; 11Matrai Gyogyintezet, Matrahaza, Hungary; 12Limoges 
University Hospital, Limoges, France; 13Lung Clinic Grosshansdorf, German Center for Lung Research, Grosshansdorf, Germany; 14Fox Chase Cancer Center, Philadelphia, PA, USA; 
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IMpower110 Study Design

• Primary endpoint: OS in WT populationf

• Key secondary endpoints: investigator-assessed PFS, ORR and DOR (per RECIST version 1.1)

IC, tumour-infiltrating immune cells; IHC, immunohistochemistry; nsq, non-squamous; PD, progressive disease; q3w, every 

3 weeks; R, randomised; sq, squamous; TC, tumour cells; WT, wild-type. a PD-L1 expression (VENTANA SP142 IHC assay) 

≥ 1% on TC or IC. b TC1/2/3 and any IC vs TC0 and IC1/2/3. c 554 patients in the WT population. d Cisplatin 75 mg/m2 or 

carboplatin area under the curve (AUC) 6 + pemetrexed 500 mg/m2 IV q3w. e Cisplatin 75 mg/m2 + gemcitabine 1250 mg/m2

or carboplatin AUC 5 + gemcitabine 1000 mg/m2 IV q3w. f WT population excludes patients with EGFR+ and/or ALK+ NSCLC.

Maintenance therapy

(no crossover permitted)

Arm B

Nsq: cisplatin/carboplatin 

+ pemetrexedd

Sq: cisplatin/carboplatin + 

gemcitabinee

4 or 6 cycles

Nsq: 

pemetrexed 

Sq: best 

supportive care
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Chemotherapy-naive, 

PD-L1–selecteda

patients with stage IV 

nsq or sq NSCLC 

Stratification factors

• Sex

• ECOG PS

• PD-L1 IHC expressionb

• Histology

N = 572c

R

1:1

Arm A

Atezolizumab

1200 mg q3w

Atezolizumab

1200 mg q3w 

PD or loss 

of clinical 

benefit

PD



Results: OS – TC3 or IC3 WT
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NE, not estimable. a Stratified. b Stratified log-rank.

Data cutoff: 10 September 2018. 

Landmark
Arm A (atezo)

n = 107

Arm B (chemo)

n = 98

6-mo OS

(95% CI), % 

76.3 

(68.2, 84.4)

70.1

(60.8, 79.4)

12-mo OS 

(95% CI), % 

64.9

(55.4, 74.4)

50.6

(40.0, 61.3)

HR,a 0.59 (95% CI: 0.40, 0.89); P = 0.0106b

Median OS, 20.2 mo 

(95% CI: 16.5, NE)

Median OS, 13.1 mo 

(95% CI: 7.4, 16.5)



Results: OS – TC2/3 or IC2/3 WT
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a Stratified. b Stratified log-rank. c Not crossing the pre-specified 

alpha boundary. Data cutoff: 10 September 2018.  

Landmark
Arm A (atezo)

n = 166

Arm B (chemo)

n = 162

6-mo OS

(95% CI), % 

79.3 

(73.1, 85.5)

76.1

(69.3, 82.8)

12-mo OS 

(95% CI), % 

60.7

(52.6, 68.7)

56.0

(47.7, 64.3)

HR,a 0.72 (95% CI: 0.52, 0.99); P = 0.0416b,c

Median OS, 18.2 mo 

(95% CI: 13.3, NE)

Median OS, 14.9 mo 

(95% CI: 10.8, 16.6)
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Conclusions and future directions

• Immune checkpoint inhibitors are expanding into more indications 
and disease states

• Very few agents are used as monotherapy – combinations becoming 
the norm

• Still searching for optimal biomarkers





Additional SITC Resources

ACI Online Courses

Learn more at:
sitcancer.org/acionline

Continuing Education 
Credit Available!

To view the latest 
guidelines and on-

demand webinars visit:

sitcancer.org/guidelines

SITC 2019 Replay Webinar: 
Session 202

Free to SITC 2019 Attendees
and Members

To register visit:

sitcancer.org/events

SITC 2019 Enduring Materials 
now available to Members at:

sitcancer.org/2019

sticancer.org/acionline
sitcancer.org/guidelines
sitcancer.org/events
sitcancer.org/2019
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