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Immune Surveillance of Cancers

Schreiber RD, et al. Science 2011;331:1565–70.
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Chemotherapy Efficacy & the Immune System

*P < 0.05; n = 10 mice per group; means ± SEM are shown.
MTX, mitoxantrone; PBS, phosphate-buffered saline (control). 

Michaud M, et al. Science 2011;334:1573–7.
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IMMUNOTHERAPY

Immunogenicity of Cancerscell



Smart Cancers
• Small mutational load

• Immunotherapy is 
ineffective

Stupid Cancers
• Large mutational load

• Immunotherapy is effective

Adapted from G.Sledge & Stephens, PJ et al. Nature 462:1005-12, 2009.

Cancers in the Immune Targeted Era ?cell



Immune Related Adverse Events
On-target /Off-tumor Effects

(Larkin J. N Engl J Med 2019;381:1535-46)



Pembro vs Chemo Pembro+Chemo vs Chemo

1st line PEMBROLIZUMAB for HNSCC
KEYNOTE-048 

Long-Term outcomes Greil et al. ESMO 2020

La cellule



Adapted from Kroemer G, et al. Annu Rev Immunol 2013;31:51–72.
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‘Eat me’ signal

‘Danger’ signal

Chemotaxis signal
Dying tumour cell

• Recruits DCs into the 
tumour bed 

• Stimulates optimal 
antigen presentation 
to T cells 

• Stimulates engulfment of 
tumour-derived antigens by DCs 

Cellular Death
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Enhance TA presentation
• PRR agonists and analogs

ü TLR agonists (TLR-3, 4, 7/8, 9)

ü STING agonists
ü Oncolytic Virus
ü Bacteria

• Anti-CD40 agonistic mAb
• FLT3-ligand
• Gene therapy

(GM-CSF, FLT3, HSP, CD40L)
• Dendritic cells

Tumor antigen release
• Oncolytic virus
• Tumor targeting mAbs
• Chemotherapy
• Radiation therapy
• Thermal ablation (RFA, MWA, CRA)
• TACE
• SIRT

Activate immune effector cells
• Coinhibitory mAbs (anti-PD(L)1,-LAG3,-KIR, …)
• Costimulatory mAbs (anti-OX40,-CD137, ...)
• Cytokines (PEG-IL-2, IL-12 Mrna, PEG-IL-10) 
• immunocytokines (CEA-IL2, etc.)

Block/ deplete immuno-suppressive cells
• Tregs (anti-CTLA4, etc.)
• Macrophages (anti-CSF1R, antiCCR5, etc.)



Marabelle, A. et al. (2017). Ann. Oncol. 28, xii33-xii43.

Human Intra-Tumoral Immuno-Therapy (HIT-IT)
On-target /On-tumor Effects

Usually 10% of systemic dose is injected
- High local concentration : efficacy / On Target
- Low systemic concentration : toxicity / Off Target

Yearly cost of Immunotherapy 40 / 100 k€



Intra-tumoral low dose immune checkpoint blockade can 
eradicate disseminated disease (including in the CNS)

Marabelle A, et al. J Clin Invest 2013.
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(J Hepatol. 2017 March ; 66(3): 545–551 )



- increase in the ablated area (A) 
- Tumor (T) worsening appearances at 8 weeks with subsequent improvement and in 

some cases resolution at 24 weeks.

• 28 HCC patients (RFA, CRA or TACE) 6 weeks after tremelimumab

• accumulation of intratumoral CD8+ T-cells 
• PR (26.3%) outside of the areas which received local treatment

(J Hepatol. 2017 March ; 66(3): 545–551 )



Study population
• Confirmed HCC
• Unsuitable for curative 

therapy, 
e.g. surgical resection, 
ablation, 
transplantation

• Disease amenable to 
TACE

• No extrahepatic 
disease

• Child-Pugh A to B7
• ECOG 0 or 1
• Exclude Vp3 and Vp4
• Exclude patients with 

clinically significant 
cardiovascular disease 
or history of 
arterioembolic event

Primary endpoint:
PFS for Arm A 
versus 
Arm C (BICR)

Secondary 
endpoints:
PFS for Arm B 
versus 
Arm C (BICR), OS, 
PROs

Other endpoints:
Safety, 
immunogenicity, PK

EMERALD-1 (locoregional HCC)
Phase 3, randomised, double-blind, placebo-controlled study (recruiting)

Arm C
TACE + placebo

Arm A
TACE + durvalumab

Arm B
TACE + 
durvalumab + 
bevacizumab 

R

BICR, blinded independent central review; ECOG, Eastern Cooperative Oncology Group; HCC, hepatocellular carcinoma; OS, overall survival; PFS, 
progression-free survival;  PK, pharmacokinetics; PROs, patient-reported outcomes; TACE, transarterial chemoembolisation
http://clinicaltrials.gov/ct2/show/NCT03778957

N=600

http://clinicaltrials.gov/ct2/show/NCT03778957
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* optional

SCREENING
Locally Advanced or metastatic HCC
Progressive Liver disease
ECOG 0-1
Child Pugh A
1st line

**

** Q6W after C2

C1

Blood sample Biopsy Imaging

D1 D7 D14 D21

Atezolizumab 1200mg Q3W IV 
Bevacizumab 15mg/kg Q3W IVC1

D -28

C2 CxSIRT
Work-up

Favorable 
?

No

Yes
166Ho
SIRT

HOLMBRAVE: Study evaluating safety and efficacy of selective intra-arterial 166Holmium radiation 
therapy in combination with atezolizumab and bevacizumab for non resectable Hepatocellular carcinoma.

DRC : ok
€ : ok
CSET : ok
CPP/ANSM/ASN : en cours

Phase IIa, Simons 2 Stage : 17 + 16 patients évaluables  => Obj : ORR@6m: 50% mRECIST

IGR
Beaujon
Cochin
Grenoble
Montpellier



Advantages of In Situ Immunization over Cancer Vaccines

Marabelle, A., Tselikas, L., de Baere, T., and Houot, R. (2017). Ann. Oncol. 28, xii33-xii43.
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