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Basis of Immunotherapy : Deliberate Stimulation of Immune cells
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CHEMOTHERAPY

TARGETED THERAPY

Tumor cells

IMMUNOTHERAPY

Immune cells

THE ANTITUMORAL ACTIVITY OF ALL CLASSICAL TREATMENTS STOPS WITH THE TREATMENTS

This is not the case for Immunotherapy !
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Basis of Immunotherapy : a Belgian Discovery
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Basis of Immunotherapy : Checkpoint Inhibitors (CPI)
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Oftenly

Efficacious

Rarely

Efficacious

Courtesy of Pierre Coulie

Pembrolizumab

KEYTRUDA®
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Anti-PD-1 antibodies (CPI) have a major effect on Melanoma Survival

KN-006 : OS at 7-y median Follow-up

Long G et al , ASCO 2021
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Combining Different Immune Checkpoint Inhibitors : CM-067

Wolchok J. et al , ASCO 2021
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Many candidates could be the next Generation of CPI in Immuno-Oncology
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CD8 PD-1
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T-cell
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CEACAM-1

TIM-3

GAL9

PtdSer (apoptotic)

Inhibitory coreceptorsStimulatory coreceptors

HVEM

BTLACD28

CD80/86

OX40

OX40-L

GITR

GITR-L

4-1BB

4-1BB-L

CD27

CD70

Fine tuning of T-cell Activation in time and space

Antagonist antibodiesAgonist antibodies

4-1BB : utomilumab

GITR : REGN6569

OX40 : ABVV-368

ICOS : fefadilimab

LAG-3 : relatlimab

TIGIT : tiragolumab

TIM-3 : MGB453
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Nivolumab + Relatlimab
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Combining Different Immune Checkpoint Inhibitors : RELA-047

NIVO + RELA 

(n = 355)

NIVO 

(n = 359)

mPFS, mo

(95% CI)

10.22

(6.51–14.75)

4.63

(3.48-6.44)

HR (95% CI) 0.78 (0.64–0.94)

Tawbi.H. et al , ASCO 2022
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More Complex than just a T cell and a Tumor
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Immunologists have organized it with the help of the Cancer-Immunity Cycle
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1Release of 

Cancer Cell Antigens

2

Cancer Antigen

presentation by APC

3
Priming and

Activation of T cells

T cell

Trafficking of

T cells to Tumors

DC
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7 Killing of Cancer cells
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Adapted from Chen and Mellman Immunity 2013
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Every step is necessary but not sufficient

Several concomitant blockades are possible T cell

Tumor

T cell

Tumor

Tumor
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Beyond CPI : Therapeutics in development based on T-cell infiltration in tumors 
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Adapted from Chen and Mellman Immunity 2013; Devaux A. & Baurain JF Curr Op  Onco 2022

T-cell priming

and Activation

T-cell trafficking

and Infiltration

Tumor recognition

and Killing

Intratumoral delivery
Oncolytic virus

TVEC, PVSRIPO

Defensine
LTX-315

Activator of TLR
Tilsotolimod, Vidutolimod

Activation STING pathway
ADU-S100

Cancer vaccines

HDAC inhibitors
Domatinostat

TILs therapy

Bispecific TCR+abs
Tebentafusp

Cytokines
IL-12, IL-2, IL-15

TAVO, bempegaldesleukin

Neoangiogenesis
VEGFR

Lenvatinib

Blocking Inhibitory coreceptor
PD-1, PD-L1

Nivolumab, Pembrolizumab …

CTLA-4
Ipilimumab

LAG-3, TIM-3, TIGIT
Relatlimab, MBG453 …

Agonist of stimulatory coreceptor
4-1BB, OX-40, GITR

Regulator of TME
IDO-1

Epacadostat

Agonist of Adenosine receptor A2AR
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Beyond CPI : T-cell Priming and Activation
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Beyond CPI : T-cell Priming and Activation
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NO T CELLS

1- Making in vivo T cells

- Vaccine

- Intra-tumoral

- ? Radiotherapy

2- Injecting T cells

- TILs

- Tebentafusp
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Phase III study - TILs in second-line metastatic melanoma patients

Haanen J. et al , ESMO 2022

80% ECOG 0

80% LDH nl

60% post PD1
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Phase III study - TILs increases PFS and ORR comparing to Ipilimumab

Haanen J. et al , ESMO 2022
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Phase III study - TILs in second-line metastatic melanoma patients

Take Time

All patients had grade 3/4 AE 

Rosenberg S. Et al, 1996;  Atkins et al JCO 1999

Median Overall Survival : 11.4 months

3-Year Survival : 15 %

IL-2

Time in months

Proportion of patients alive

High dose IL2

270 patients (US-UK)

NKI Trial with TILs

Median OS : 25.8 mos

Immature data 

NCI Trial with TILs

Median PFS < 1year
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Tebentafusp : a bispecific soluble TCR + anti-CD3
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IMC202 : Phase III with Tebentafusp in metastatic uveal melanoma

Nathan P. et al , NEJM 2022

Median FUP = 14.1 mos
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Lenvatinib is a multikinase inhibitor blocking i.e. VEGFR

Beyond CPI : T-cell Trafficking and Infiltration

Makker V. et al , NEJM 2022

KN-775 : OS at 1-y md FUP (Endometrial Cancer)

ORR : 30% vs 15%
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Phase II: LEAP-004 Study with Pembrolizumab + Lenvatinib in second-line melanoma

Arance A. et al , JCO 2022

EFFICACY

ORR

PFS md

OS md

NKI-TILs

49%

7.2 mos

25.8 mos

LEAP-004

21%

4.2 mos

14.0 mos

PATIENTS CHARACTERISTICS

ECOG 0

LDH nl

Post PD1

NKI-TILs

80%

80%

60%

LEAP-004

60%

45%

82%
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Beyond CPI : T-cell Recognition and Killing
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Blocking the Adenosine Pathway

Harvey JB., Frontiers Immunol 2020

Antagonist A2AR

Ciforadenant (CPI-444)

Taminadenant (NIR-178)

Imaradenant (AZD4635)

Inupadenant (EOS-850)

Antagonist A2AR-A2BR

Etrumadenant (AB928)

INCB106385

Anti-CD73

AB680

INCA00186
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We were lucky with anti-PD1 and Melanoma
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PD-L1/L2

Biomarkers for Responses

- PD-L1

- TMB

- IFNg signature

- ctDNA

- …

Long G., ESMO 2022
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Tumour Heterogenity i.e. Immune Infiltration

Patient 1

Patient 2

Patient 3

Zone 1

Zone 2

Zone 3

Legend

Maestre F. & Baurain JF, unpublished data 2022

Nkp46    FoxP3    CD8     CD3     Ki67    PanMel   Nuclei
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Prime Time

• Nivolumab + Ipilimumab

• Nivolumab + Relatlimab

• Tebentafusp

• Pembrolizumab + Lenvatinib

To Follow

• TILs

To Do

Tailored analysis of tumors

for personalized Immunotherapy

Take Home Messages

More questions than answers


