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OS Kaplan-Meier survival curves of melanoma patients treated in selected 
clinical trials with published 5-year follow-up data. 

Ugurel et al. Eur J Cancer 2020; 130:126-138 



Long-term benefit in Lung Cancers 

Mesothelioma

NSCLC

Rodriguez-Abreu et al. ASCO 2020
Ramalingam et al. ASCO 2020

Baas et al. WLCL 2020
Liu et al. ESMO 2020

ES-SCLC



Long-term benefit in RCC, Urothelial, TNBC, Gastric
McDermott et al. ASCO 2020

Sharma et al ESMO 2020
Emens LA et al ESMO 2020

Moehler et al. ESMO 2020



I-O in earlier stages
Weber et al. ESMO 2020

Eggermont et al. ESMO 2020
Paz Ares et al. ESMO 2017

Kelly et al ESMO 2020

Melanoma

NSCLC Esophageal



Despite the durable responses observed, many patients do not benefit from the 
treatment

30%

10-year survival rates 
are still poor in 50% of 

melanoma patients

10-year survival rates 
are still poor in 50% of 

melanoma patients
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LDH level

Brain metastases

Tumour burden

Is there a patient subgroup where combination 
therapy may have greater clinical benefit?

Patient history 
(eg, autoimmune disease)

Performance status

Organ system function,
especially cardiac function

Patient’s wishes and 
lifestyle factors Mutational status

Disease tempo



CKM 067: PFS and OS by LDH Level
Improved with NIVO+IPI and NIVO vs IPI regardless of LDH

PRESENTED BY GV LONG AT SMR 2019

LDH > ULN (n = 341)LDH ≤ ULN (n = 590) 
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NIVO+IPI vs NIVOa: 0.76 (0.59‒0.99) 
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NIVO+IPI vs IPI: 0.46 (0.34‒0.62)
NIVO vs IPI: 0.60 (0.44‒0.80)
NIVO+IPI vs NIVOa: 0.77 (0.56‒1.05) 

21%22%

NIVO+IPI NIVO IPI

aDescriptive analysis. LDH, lactate dehydrogenase; ULN, upper limit of normal. Larkin J, et al. N Engl J Med 2019:381:1535–1546. 
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Keynote 006: Overall Survival according LDH level

Data cutoff date: Dec 3, 2015.
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CKM 067: PFS and OS by LDH and 3 Sites With ≥ 1 Target or Non-
Target Lesion
Improved with NIVO+IPI and NIVO vs IPI regardless of LDH

PRESENTED BY GV LONG AT SMR 2019
aDescriptive analysis. Larkin J, et al. N Engl J Med 2019:381:1535–1546. 

LDH > ULN; ≥ 3 sites (n = 191) LDH ≤ ULN; < 3 sites (n = 399) 
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Joseph RW et al. Clin Cancer Res 2018;24:4960-4967



Is there a patient subgroup where combination 
therapy may have greater clinical benefit?

Patient history 
(eg, autoimmune disease)

Performance status

Tumour burden

Organ system function,
especially cardiac function

Patient’s wishes and 
lifestyle factors

LDH level

Mutational status

Brain metastases

Disease tempo



J Weber; Jeffrey.Weber@nyulangone.org

Patient characteristics affecting immune surveillance

LDH, lactate dehydrogenase

Ascierto P, Dummer R. Oncoimmunology. 2018; Ascierto P, Ed. Session ASCO. 2019

Active immune 
surveillance

Long-term benefit patients
• < 3 brain metastases (size < 2 cm)
• Low tumour burden (< 3 organ 

involved?)
• Normal LDH

Inactive immune 
surveillance

No long-term benefit patients
• Multiple (>3) brain metastases
• High tumour burden (>3 organ 

involved?)
• High LDH



How can we make more responsive the tumor? 
(overcoming primary resistance)

How can we reduce the risk of relapse?
(overcoming acquired resistance)

2



The Tumor Microenvironment Is a Key Driver of Response or 
Resistance to Treatment

B cellsCytokines
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APC = antigen-presenting cell; IDO =  indoleamine 2,3 dioxygenase; LN = lymph node; MHC = major histocompatibility complex; TAP = transporter associated with antigen processing; TCR = T-cell receptor; TDO = 
tryptophan 2,3-dioxygenase; TGF = tumor growth factor; VEGF = vascular endothelial growth factor.

Extracted from Chen DS, Mellman I. Nature. 2017;541:321-330.



Potential combination strategies for the treatment of cancer

Immunotherapy plus 
immunotherapy

Immunotherapy plus 
chemotherapy

Immunotherapy plus 
targeted therapy

Immunotherapy plus 
radiotherapy

Potential 
combinations



Potential combination strategies for the treatment of cancer

Immunotherapy plus 
immunotherapy

Potential 
combinations



What about the role of loco-regional 
treatments ?

2



T-VEC + ipilimumab

Chesney et al JCO 2017
Chesney et al ESMO 2019

All lesions

Non injected visceral lesions

Progression-Free Survival (ITT Set)

Overall Survival (ITT Set)



T-VEC + pembrolizumab

Long et al SMR 2015





Toll-Like Receptor 9 (TLR9) Inhibition: 
Intratumoral Mechanism of Action of Tilsotolimod

23Extracted from Babiker HM et al. Presented at AACR 2019; abstract 4062.



Efficacy Endpoint In 49 Patients 

mOS, months 
(95% CI)

21.0 
(9.8-NR)

mPFS, months 
(95% CI)

5.1 
(3.65-7)

ORR, % (95% CI) 22.4 
(11.8-36.6)

DCR, % (95% CI) 71.4
(56.7-83.4)

mDOR, months 
(95% CI) 11.4 (3.3-NR)

• Tumor reduction was observed in both 
injected and noninjected tumors

Clinical trial information: https://clinicaltrials.gov/ct2/show/NCT02644967
CI = confidence interval; DCR = disease control rate; IPI = ipilimumab; irAEs = immune-related adverse events; mDOR = median duration of response; mOS = median overall survival; NR = not reached; ORR = objective response rate; 
PD-1 = programmed cell death protein 1; RECIST = Response Evaluation Criteria in Solid Tumors; TEAE = treatment-emergent adverse event;

Final Results from ILLUMINATE-204, a Phase I/II trial of Intratumoral
Tilsotolimod in Combination with Ipilimumab in PD-1 Inhibitor Refractory 
Advanced Melanoma

Haymaker C, et al. ESMO 2020



Ascierto et al ESMO 2018



ORR (2 mg/kg)= 70%

ORR (8 mg/kg)= 70%

Other TLRs agonist on development: SD101 and CMP-001

Ribas et al ASCO 2018
Kirkwood et al. SITC 2019



Loco-regional drugs in clinical development …

• T-VEC (Talimogene laherparepvec) (approved FDA/EMA)
• PV-10 (10% rose bengal disodium) (phase III)
• CVA21 (Coxsackie virus A21) (phase I-II)
• pIL-12 (Plasmid IL-12 and electroporation) (phase I-II)
• LTX-315 (peptide derived from lactoferricin) (phase I)
• Others (TLRs, STING agonist, etc.) (phase I and III)

Presented by Paolo Ascierto at ASCO 2018
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Zaraour H. Clin Cancer Res; 2016; 22(8)

Coinhibitory and costimulatory receptors



TIGIT: T-Cell Immunoreceptor with Ig and ITIM domains

Manieri et al., Trends in Immunol 2017



For internal use only

CITYSCAPE: randomised phase II study of tiragolumab 
+ atezolizumab in PD-L1+ patients with NSCLC

1L, first-line; ALK WT, anaplastic lymphoma kinase wild-type; EGFR, estimated glomerular filtration rate; IHC, immunohistochemistry; IV, intravenously; NSCLC, 
non–small cell lung cancer; NSQ, nonsquamous; ORR, objective response rate; OS, overall survival; PD, progressive disease; PD-L1, programmed death-ligand 1; 
PFS, progression-free survival; PRO, patient-reported outcomes; Q2W, every 2 weeks; Q3W, every 3 weeks; SQ, squamous; TPS, tumour proportion score 

PD or loss 
of clinical 

benefit

• PD-L1 22C3 TPS 
(1–49% versus ≥50%)

• Histology (NSQ versus SQ)
• Tobacco use (yes versus no)

Stratification factors:

• ORR 
• PFS

Co-primary endpoints:

R
1:1

1L Stage IV NSCLC

N=135

• EGFR/ALK WT
• Tumour PD-L1 with TPS ≥1% by 

22C3 IHC by a local or central 
laboratory assay

No 
crossover

Phase II, randomised, double-blind, placebo-controlled study (NCT03563716)

Tiragolumab 600 mg IV Q3W 
+

atezolizumab 1200 mg IV Q3W

Placebo 600 mg IV Q3W
+

atezolizumab 1200 mg IV Q3W

NCT03563716
Rodriguez-Abreu et al. ASCO 2020 (abstract 9503)

• Safety
• DOR
• OS
• PROs

Key secondary endpoints:

• Efficacy analysis by 
PD-L1 status

Exploratory endpoints:



For internal use only

Confirmed ORR and PFS

Primary analysis data cutoff: 30 June 2019. Median follow-up: 5.9 months. *Stratified. 
CI, confidence interval; HR, hazard ratio; ITT, intention-to-treat; NE, non-evaluable, ORR, objective response rate; P+A = placebo + 
atezolizumab; PFS, progression-free survival; T+A, tiragolumab + atezolizumab Rodriguez-Abreu et al. ASCO 2020 (abstract 9503)

ITT: ORR
(n=135)

Tiragolumab +
Atezolizumab

(n=67)

Placebo +
Atezolizumab

(n=68)
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ITT: investigator-assessed PFS
Events Median (95% CI) HR (95% CI)

Tira + Atezo 35 (52%) 5.42 months (4.21–NE) 0.57* 
(0.37–0.90)Placebo + Atezo 47 (69%) 3.58 months (2.73–4.44)

At the primary analysis, tiragolumab + atezolizumab improved ORR and median PFS compared 
with placebo + atezolizumab, with median follow-up of 5.9 months

Primary analysis



33Golan et al. SITC 2018





Niu et al. ESMO 2020



Ascierto PA & McArthur JA. J Transl Med 2017;15:173 

New emerging pathways for future combination with anti-PD-1/PD-L1 compounds

IDO1 inhibitor                      
(eg., epacadostat [Ph 3], etc.)

Anti-LAG-3                     
(eg., relatlimab [Ph 1/2])

HDAC inhibitor                      
(eg., entinostat [Ph 2])

Anti-GITR                           
(eg., BMS-986156 (Ph 1/2])

GITR, glucocorticoid-induced TNFR-related protein; HDAC, histone deacetylases; 
IDO1, indoleamine 2,3-dioxygenase 1; LAG-3, lymphocyte-activation gene 3 Presented by Paolo A. Ascierto at ASCO 2018



Ascierto PA & McArthur JA. J Transl Med 2017;15:173 

New emerging pathways for future combination with anti-PD-1/PD-
L1 compounds: anti-LAG-3

anti-LAG-3
(eg., relatlimab [ph. 1/2/3], etc.)



Ascierto PA, et al. ESMO 2017



CA224-047: Randomized, Double-blind Phase 2/3 Study of Relatlimab Combined with Nivolumab versus 
Nivolumab in Participants with Previously Untreated Metastatic or Unresectable Melanoma

Phase II primary endpoint: PFS assessed by a BICR
Phase II secondary endpoint: ORR, DOR, DCR, PFS rates, and 1- and 2-year OS rates according LAG-3 and PD-L1 status, safety 
and tolerability

Phase III primary endpoint: PFS
Phase III secondary endpoint: ORR, OS Clinicaltrial.gov identifier NCT03470922

Unresectable or metastatic melanoma
• Previously untreated
• Tissue available for LAG-3, PD-L1, TMB 

assessment

Stratify by:
• LAG-3 status
• PD-L1 status
• BRAF status
• AJCC M-stage

R
1:1

N = 400 pts

ARM A
relatlimab + nivolumab

160/480 mg IV Q4W

ARM B
nivolumab

480 mg IV Q4W

Phase II

Interim
analysis

Phase III

R
1:1

additional
N = 300 pts

ARM A
relatlimab + nivolumab

160/480 mg IV Q4W

ARM B
nivolumab

480 mg IV Q4W

Presented by Paolo A. Ascierto at ASCO 2018



Lakhani N, et al. SITC 2018



Initial results from a Phase II study (TACTI-002) of eftilagimod alpha (soluble LAG-3 protein) 
and pembrolizumab as 2nd line treatment for PD-L1 unselected metastatic head and neck 
cancer patients 

Felip et al. ESMO 2020



Company Drug Study phase Cancer type Combination

BMS relatlimab Phase 1,2, and 3
Solid tumors
Haematological malignancies

nivolumab

Novartis LAG525 Phase 1, 2
Solid tumors
Haematological malignancies

spartalizumab

MSD MK4280 Phase 1 Solid tumors pembrolizumab

Regeneron/Sanofi REGN3767 Phase 1 Solid tumors cemiplimab (anti-PD-1)

Macrogenics MGD013 Phase 1
Solid tumors
Haematological malignancies

-

Tesaro TSR-033 Phase 1 Solid tumors Anti-PD-1

Boehringer/ Ingelheim - Sarah 
Cannon Research Institute

BI754111 preclinical - BI754091 (anti-PD-1)

Agenus/Incyte Not available preclinical - -

PRIMA IMP321 Phase 1,2 Solid tumors
pembrolizumab, 
chemotherapy

Anti-LAG-3 development

Presented by Paolo Ascierto at ASCO 2018



Ascierto PA & McArthur JA. J Transl Med 2017;15:173 

New emerging pathways for future combination with anti-PD-1/PD-
L1 compounds: HDAC inhibitors

HDAC inhibitors
(eg., entinostat, etc.)



† In vivo and in vitro studies were performed using Lewis Lung Carcinoma (LLC) cells. **P<0.001. *P<0.05. 
Ab, antibody; Arg1, arginase 1; COX2, cytochrome oxidase subunit 2; iNOS, inducible nitric oxide synthase; MDSC, myeloid-derived suppressor cells.
Orillion A, et al. Clin Cancer Res. 2017;23(17):5187-5201.

• Entinostat (ENT) is an 
oral class I-selective 
histone deacetylase 
inhibitor

• ENT leads to 
downregulation of 
immunosuppressive cell 
types in the tumor 
microenvironment

• Synergy with anti-PD-1 
inhibition in preclinical 
models

Rationale for Entinostat in Combination with anti-PD-(L)1 Therapy

Sullivan et al AACR 2019

MDSC mRNA expression1†MDSC function1† Tumor growth1†

Entinostat treated
Vehicle treated 

Entinostat treated
Vehicle treated 



Inclusion Criteria:

• Recurrent or metastatic melanoma, measurable by RECIST 1.1

• Prior progression on or after anti-PD-(L)1 treatment

• Prior BRAF treatment if indicated

• ECOG Performance Status < 2

• Willingness to participate in baseline and on-treatment biopsy 
and blood samples

Primary Endpoint 

• ORR (irRECIST)

Secondary Endpoints

• CBR, PFS, OS, safety & tolerability

Phase 1b: 

Phase 2: 
ENT 5 mg PO QW + 

PEMBRO 200 mg IV Q3W

Mismatch
Repair-Proficient CRC
Anti-PD-1/PD-L1-naive

NSCLC
Anti-PD-1/PD-L1–naive 

Melanoma
Progressing On/After

Anti-PD-1

NSCLC
Progressing on

Anti-PD-1/PD-L1 

53 patients enrolled, last patient enrolled April 2018

ENCORE-601: Open-Label Study Evaluating ENT + PEMBRO in Patients With Recurrent or 
Metastatic Melanoma and Prior Progression On or After Anti-PD-1 Therapy

Dose & safety 
confirmation

CBR, clinical benefit rate; CRC, colorectal cancer; ECOG, Eastern Cooperative Oncology Group; ENT, entinostat; irRECIST, immune-related Response Evaluation Criteria in Solid Tumors; IV, 
intravenous; NSCLC, non-small cell lung cancer; ORR, objective response rate; OS, overall survival; PEMBRO, pembrolizumab; PFS, progression-free survival; PO, orally; QW, once a week; 
Q3W, every 3 weeks; RECIST, Response Evaluation Criteria in Solid Tumors. Sullivan et al AACR 2019



Gandhi et al. SITC 2017
Hellmann et al IASLC 2018



• 10 confirmed responses of 53 treated [19% ORR (95% CI: 9%-32%)]
‒ 1 CR, 9 PRs

• Median duration of response: 13 months (range 3-20)
‒ 4 responders ongoing

• An additional 9 patients have had SD for >6 months
‒ 36% CBR (95% CI: 23%-50%)

Change in Tumor Volume and Change in Tumor Volume Over Time 
per irRECIST in ENCORE-601

CBR, clinical benefit rate; CI, confidence interval; CR, complete response; irRECIST, immune-related Response Evaluation Criteria in Solid Tumors; ORR, objective response 
rate; PD, progressive disease; PR, partial response; SD, stable disease.
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Ascierto PA & McArthur JA. J Transl Med 2017;15:173 

New emerging pathways for future combination with anti-PD-1/PD-L1 compounds

IDO1 inhibitors

Anti-LAG-3s

HDAC inhibitors

Anti-GITRs

GITR, glucocorticoid-induced TNFR-related protein; HDAC, histone deacetylases; 
IDO1, indoleamine 2,3-dioxygenase 1; LAG-3, lymphocyte-activation gene 3 



Evaluation of the HDACi +anti-PD1+anti-LAG3 triple combination

Hamm et al AACR 2018 Abstract #4722



Kaufmann et al. SITC 2018 



IL-6 and CRP as possible biomarkers

Weber et al. ASCO 2019



Phase II trial of IPI + NIVO + TOCILIZUMAB in melanoma
(ClinicalTrials.gov: NCT03999749)

• Simon design, two-stage study of “flipped dose” IPI + NIVO with IL-6R
blocking antibody tocilizumab in first-line stage IV melanoma; 18
patients in stage I, 49 patients in stage II = 67 total patients

• IPI at 1 mg/kg and NIVO at 3 mg/kg X 4 doses then NIVO at 240 mg
every 2 weeks X 12 weeks, then NIVO at 480 mg every 4 weeks up to 2
years; TOCI at 4 mg/kg every 6 weeks X 5 total up to week 24

• Primary endpoints: reduction in grades 3-4 irAEs to 25% or less, and/or
increase ORR to 60% from 45% (seen in the Checkmate 511 trial)

• Secondary endpoints are PFS, duration of response, and correlative
endpoints; so far 14 patients treated since February 2020; finish first
stage by end of 2020, and finish second stage by end of 2021/early 2022

Courtesy of Jeff Weber



Renner K. et al. Front. Immunol. 2017 

Metabolic Hallmarks of Tumor and Immune Cells in the Tumor 
Microenvironment



Renner K. et al. Front. Immunol. 2017 

Metabolic Hallmarks of Tumor and Immune Cells in the Tumor 
Microenvironment



Adenosine: A Key Suppressor of Immune Cells in the Tumor 
Microenvironment

Extracted from Stagg J, Smyth MJ. Oncogene. 2010;29:5346-5358.



sCD73 baseline enzymatic activity and survival with anti-PD-1

Morello S et al. J Transl Med 2017

CD73<27.82 CD73>27.82

Not reached 6,1 months
(95% CI: 0-14.8)

CD73<27.82 CD73>27.82

14.2 months
(95% CI: 4,6-23,8)

2.6 months
(95% CI: 1,9-3,3)

Overall survival Progression-free survival

The optimal cut-off* of sCD73 activity for both overall survival and progression-free survival was 27,82 pmol/min/mg protein

* Best cut-off values were located with an R routine implemented on the online software (Cut-off Finder) which maximize differences in survival 
between the two groups.



Siu et al AACR 2018

Combination of anti-CD73 with anti-PD-1/PD-L1

Presented by Paolo A. Ascierto at ASCO 2018



Overman et al ASCO 2018



Phase 1/1b Clinical Study with Oral Drug CPI-444<br />Expansion cohorts: renal cell and non-small cell lung cancer

Presented By Lawrence Fong at 2017 ASCO Annual Meeting



Phase 1/1b Trial with CPI-444: Disease Control in NSCLC<br />Partial responses can be seen in anti-PD-1 progressors

Presented By Lawrence Fong at 2017 ASCO Annual Meeting



Phase 1/1b Trial with CPI-444: Disease Control in Renal Cell Cancer <br />Partial responses can be seen in an anti-PD-1 progressing and naïve patients 

Presented By Lawrence Fong at 2017 ASCO Annual Meeting





Potential combination strategies for the treatment of cancer

Immunotherapy plus 
targeted therapy

Potential 
combinations



Immune Effects of VEGF

Presented By F. Hodi at 2011 ASCO Annual Meeting
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TT plus I-O in RCC

PD-L1+ population

Choueri et al ESMO 2020
Choueri et al Ann Oncol 2020

Elizabeth Plimack, Keynote-426, ASCO 2020

KEYNOTE-426
JAVELIN Renal 101

CheckMate 9ER

CheckMate 9ER



BRAF/MEK inhibitors as immunomodulating agents

ADE, adensosine; IFNAR, interferon-α/β receptor; MHC, major histocompatibility complex; 
TAA, tumour-associated antigen; Treg, regulatory T cell Image modified from Ascierto & Dummer, Oncoimmunology 2018

Tumour microenvironment 
before BRAFi and MEKi

Tumour microenvironment after 
BRAFi and MEKi:

↓ Adenosine 
↓ Treg and myeloid-derived suppressor cells

↑ Activity of CD4-CD8+ lymphocytes

BRAFi/MEKi induce profound changes in:
Antigen display ↑

Expression of MHC ↑ 
IFNAR ↑ and CD73 ↓

Melanoma cell

MEK

ERK
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BRAF

MEKi

BRAFi

MHC ↑

IFNAR ↑

TAA ↑

CD73 ↓

T reg

CD4-CD8+ lymphocytes

Myeloid-derived suppressor cells



Negative! Negative!

Positive!
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DABRAFENIB + TRAMETINIB + PEMBROLIZUMAB

VEMURAFENIB + COBIMETINIB + ATEZOLIZUMAB

DABRAFENIB + TRAMETINIB + SPARTALIZUMAB

2-yr OS

68%

63%

60,4%

HR (95% CI)
0.64 (0.38–1.06) 
0.785 (0.589-1.047)
0.85 (0.64–1.11)

OS from KEYNOTE-022, IMspire 150 and Combi-I
(Triplet arms) and …

mFollow-up
29,6 mos
27,2 mos
18,9 mos

52%53%

64%

58%
60%

68%
71%

Larkin et al. NEJM 2019
Ferrucci et al. SMR 2019

McArthur et al. AACR 2020
Nathan et al. ESMO 2020

NIVO+IPI in BRAF Mut

NIVO+IPI







Thank you!
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