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Immuno-Oncology 1.0: Paradigm Shift
Cancer is an Auto-Dysimmune Disease

Historical Paradigm:
Targeting Cancer Cells

Lymphocyte

New Paradigm:
Targeting Immune Cells

Cancer Cell



Lymphocyte Inhibition



Immune Checkpoint Targeted Therapy



Anti-PD-1Anti-CTLA-4

FDA/EMA Approved Immune Checkpoint Targeted Antibodies

Anti-PD-L1

Nivolumab (BMS)

Durvalumab
(AZ/Medimmune)

Ipilimumab
(BMS)

Tremelimumab
(AZ)

Pembrolizumab (MSD)

Cemiplimab
(Regeneron/Sanofi)

Avelumab (Pfizer)

Atezolizumab
(Roche/Genentech)

Dostarlimab (GSK)





Metastatic RCC (Nivolumab, Anti-PD1)

Case studies

• 57-year-old male patient

• Developed progressive disease following radical surgery and treatment with sunitinib, temsirolimus, sorafenib, 
and pazopanib

RCC = renal cell cancer

Pretreatment 6 Months

McDermott D ESMO 2012



Presented By Roy S. Herbst, MD, PhD at 2013 ASCO Annual Meeting



[TITLE]

Presented By Roy S. Herbst, MD, PhD at 2013 ASCO Annual Meeting



Long Duration of Responses

JCO, April 20, 2015.

NSCLC



Larkin J, et al. Five-Year Survival with Combined Nivolumab and Ipilimumab in Advanced 
Melanoma. N Engl J Med 2019:NEJMoa1910836. 

5 years OS benefits in Metastatic Melanoma



Reck, M., et al. (2021). Five-Year Outcomes With Pembrolizumab Versus Chemotherapy for Metastatic Non–
Small-Cell Lung Cancer With PD-L1 Tumor Proportion Score ≥ 50%. J. Clin. Oncol. 39, 2339–2349.

Anti-PD1 for 1L M+ NSCLC with PD-L1>50%



14

Paradigm Shift in Clinical Cancer Research Methodology

Chen Y, et al. Outcomes of concurrent chemoradiotherapy versus 

chemotherapy alone for esophageal squamous cell cancer patients presenting

with oligometastases. J Thorac Dis Vol 11, No 4 (April 2019) J Thorac Dis 2019.

Gauci M-L, et al. Long-Term Survival in Patients Responding to Anti-PD-1/PD-L1 

Therapy and Disease Outcome upon Treatment Discontinuation. Clin Cancer Res

2019;25:946–56.

3 years 5 years

CHEMO+RADIO THERAPIES IMMUNOTHERAPIES



Why Immune Checkpoint Targeted Therapies

provide Survival Benefits?

Adaptive anti-tumor immunity is polyclonal: 
➔ better control of tumor heterogeneity

Adaptive anti-tumor immunity has memory:
➔ durable remissions

And immune cells can cross the BBB 
(whereas most drugs can’t)

Aurélien Marabelle MD, PhD, Gustave Roussy



Tumeh PC, et al. PD-1 blockade induces responses by inhibiting adaptive immune resistance. Nature. 2014;515:568–71. 

Anti-PD(L)1 & CD8+ T-Cell Anti-Tumor Immunity

Responding
Patient

Non 
Responding

Patient



Anti-PD(L)1 & B-Cell Anti-Tumor Immunity

TLS

Helmink BA, et al. B cells and tertiary lymphoid structures 
promote immunotherapy response. 

Nature. 2020;577:549–55. 

Petitprez F, et al. B cells are associated with survival and 
immunotherapy response in sarcoma. 

Nature. 2020;577:556–60. 



ORR (%)

Hirsch L, Zitvogel L, Eggermont A, Marabelle A. Br J Cancer 2019;120:3–5.

All Cancer Types can be sensitive 

to Cancer Immunotherapies

ORR varies across indications,

lines of treatment, patients subgroups



Younes, A., et al. (2016). Nivolumab for classical Hodgkin’s lymphoma after failure of 
both autologous stem-cell transplantation and brentuximab vedotin: a multicentre, 

multicohort, single-arm phase 2 trial. 
Lancet Oncol. 17, 1283–1294.

ORR = 66%

Anti-PD1 (Nivolumab)
in Relapsing / Refractory classical Hodgkin’s lymphoma

Angenendt, L., T., et al. (2016). Nivolumab in a patient 
with refractory Hodgkin’s lymphoma after allogeneic

stem cell transplantation. 
Bone Marrow Transplant. 51, 443–445.



Anti-PD1 in Classic or Endemic Kaposi Sarcoma

Best Overall Response Rate of 71%

Delyon, J., et al. (2022). PD-1 blockade with pembrolizumab in classic or endemic Kaposi’s
sarcoma: a multicentre, single-arm, phase 2 study. Lancet Oncol. 23, 491–500.



Anti-PD-L1 (atezolizumab)
& Anti-VEGF (bevacizumab) in HCC

Finn, R.S., et al. (2020). Atezolizumab plus Bevacizumab in 
Unresectable Hepatocellular Carcinoma. 

N. Engl. J. Med. 382, 1894–1905.

Confirmed ORR: 25.6%

Confirmed ORR: 5.5%

Anti-P1 (nivolumab)
+ Anti-CTLA4 (ipilimumab) in HCC

Yau, T., et al. (2020). Efficacy and Safety of Nivolumab plus Ipilimumab in 
Patients with Advanced Hepatocellular Carcinoma Previously Treated

with Sorafenib: The CheckMate 040 Randomized Clinical Trial. 
JAMA Oncol. 6, 1–8.



aPD-1/aPD-L1: 
No Dose/Efficacy/Toxicity Correlation

Robert C, et al. Pembrolizumab versus Ipilimumab in 
Advanced Melanoma.

N Engl J Med. 2015;372:2521–32. 

Ribas A, et al. Pembrolizumab versus investigator-choice
chemotherapy for ipilimumab-refractory melanoma

(KEYNOTE-002): a randomised, controlled, phase 2 trial. 
Lancet Oncol. 2015; 



Anti-CTLA4 (ipilimumab) 10 mg/kg vs 3 mg/kg
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IPI 10 mg/kg

IPI 3 mg/kg

OS
IPI 10 mg/kg 

n = 365
IPI 3 mg/kg 

n = 362

Events (%) 262 (72) 279 (77)

Median (95% CI), 
mo

15.7 (11.6, 
17.8)

11.5 (9.9, 13.3)

HR (95% CI) 0.84 (0.70, 0.99)

Log-rank P
value

0.04

Minimum OS follow-up: ~43 months

Number of patients at risk

IPI 10 mg/kg 365 253 196 151 126 118 105 16 0306 217 161 137 120 111 94181

IPI 3 mg/kg 362 253 168 118 95 83 76 8 0310 205 131 107 87 80 71146

54% 

48% 
38% 

31% 

31% 

23% 

Ascierto PA et al. ESMO 2016



New Types of Responses in Oncology

Immune-Related Response Criteria



Bompaire et al Invest New drugs 2012

New Types of Toxicities in Oncology



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



Urothelial carcinoma on anti-PD-1

Prostate Cancer on Anti-PD-L1

Hyperprogression: 
Paradoxical Cancer Acceleration on Immunotherapy



Some Patient Increase their Tumor Growth 
Under Anti-PD(L)1

Champiat S, et al. 
Clin Cancer Res 2017;23:1920–8.

Kim CG, et al. Ann Oncol 2019. 
doi:10.1093/annonc/mdz123.Saâda-Bouzid E, et al. Ann Oncol

2017:1605–11. 
doi:10.1093/annonc/mdx178.



Bonvalet et al. Cancer immunotherapy efficacy is driven by tumour biology, not by its histology. Impact on drug 
development and approvals. Eur. J. Cancer 162, 130–132. (2022). 

Biology (not Histology) Drives the Efficacy of Cancer Immunotherapies



Pathology Does Not Dictate Tumor Immune Infiltrates

Bredel et al. (2023); Immune Checkpoints are Predominantly Co-Expressed 
by Clonally Expanded CD4+FoxP3+ Intratumoral T-cells in Human Cancers. (under review)



But Common Immune Contextures

are found across Indications

Bonvalet et al. Subset of Immune Cells in 300+ Human Cancers (Flow Cytometry). Unpublished Data.

NK Cells

B Cells

NKT Cells

T Cells

Myeloid Cells



Tumor Agnostic Indications Are Accumulating

Marabelle, A.,et al. (2020).
Lancet Oncol. 21, 1353–1365.

Marabelle, A., et al. (2020). 
J. Clin. Oncol. 38, 1–10.

Rousseau, B., et al. (2022). 
Cancer Discov. 12, 1435–1448.

MSI-H / MMRd TMB-H POLEd



Dercle L. et al. (2022). High serum LDH and liver metastases are the dominant predictors
of primary cancer resistance to anti-PD(L)1 immunotherapy. Eur. J. Cancer 177, 80–93.

All Patients in a Given Indication are not Equivalent:  LDH & Liver Mets
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Efficacy of anti-CTLA4 in Melanoma is stage dependent

Robert, C. et al. 1082MO 5-year characterization of complete responses in patients with advanced melanoma who received 
nivolumab plus ipilimumab (NIVO+IPI) or NIVO alone. Ann. Oncol. 31, S734–S735 (2020).
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Chimeric Antigen Receptor (CAR-T) Cell Therapy



Locke et al. AACR 2017.

aCD19 CAR-T in R/R B-Cell Lymphoma

Roex, G., et al. (2020). Chimeric antigen receptor-T-cell therapy for B-cell hematological
malignancies: An update of the pivotal clinical trial data. Pharmaceutics 12.



Bispecific T-cell Activating mAbs



Hutchings, M., et al. (2021). Glofitamab, a Novel, Bivalent CD20-targeting t-cell-engaging bispecific antibody, induces
durable complete remissions in relapsed or refractory B-Cell Lymphoma: A phase i trial. J. Clin. Oncol. 39, 1959–1970.

Anti-CD20 x Anti-CD3 (Glofitamab) 
for Relapsed or Refractory Diffuse Large B-Cell Lymphoma





Antibody Drug Conjugate (ADC) against Tissue Factor in Cervical Cancer



Immuno-Oncology 2.0: Versatility



Laboratoire de Recherche

Translationnelle en Immunothérapie

CIC BIOTHERIS: Biotherapies

for Anti-Tumor In Situ Immunization
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