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GROUP INDICATION ORR (%) Agents approved Main driver of response

High response rate Hodgkin’s disease 87 Nivolumab

Pembrolizumab

PDJ amplicon

Desmoplastic

Melanoma

70 Nivolumab

Pembrolizumab

Mutations from chronic sun exposure

Merkel cell 56 Avelumab

Pembrolizumab

Merkel cell virus

MSI-h cancers 53 Nivolumab

Pembrolizumab

Mutations from mismatch-repair deficiency

Intermediate response rate Skin Melanoma 35-40 Nivolumab

Pembrolizumab

Mutations from intermittent sun exposure

NSCLC 20 Nivolumab

Pembrolizumab

Atezolizumab

Mutations from cigarette smoking

Head and neck 15 Nivolumab

Pembrolizumab

Mutations from cigarette smoking

Gastroesophageal 15 Pembrolizumab Mutations from cigarette smoking

Bladder and Urinary

tract

15 Nivolumab

Pembrolizumab

Atezolizumab

Avelumab

Durvalumab

Mutations from cigarette smoking

Renal cell carcinoma 25 Nivolumab

Pembrolizumab

Insertions and deletions (indels)

Hepatocellular

carcinoma

20 Nivolumab Hepatitis virus

Adpated from Ribas et al. Science 2018
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Acquired and intrinsic resistance to immunotherapy

Kelderman et al Mol Oncol 2014
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PD-L1 expression
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Tumor mutational burden 
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Tumor mutational burden 
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Tumor mutational burden 
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Immune cell infiltration



 How do we increase response rates?
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How do we increase response rates?

 Combination therapies

 Selecting patients on the presence of biomarkers

 Bringing immunotherapy to frontline 

 Defining the right time to initiate immunotherapy / sequence

 Using immunotherapy in earlier disease stages (adjuvant)
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 Using anti-PD1/PDL1 as 

backbone

 Today, a solid scientific rational & 

strong activity signals are 

required for new combinations to 

be tested

Combination strategies



LOCAL APPROVAL MAY BE REQUIRED BEFORE EXTERNAL USE. REFER TO LOCAL GUIDELINES.

TOPIC

STUDIES
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Overall Survival by Tumor PD-L1 Expression, 1% Cutoff

PD-L1 Expression < 1 % PD-L1 Expression ≥ 1 %
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Patients 
at risk:

0IPI 3336434450576171798796113 8 134 24

0657072747479828291102113123 11NIVO + IPI 267 50

NIVO 049535557596265737686103117 7 051 37

NIVO + IPI
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Patients 
at risk:

0IPI 586773768288101113125137155164 10 064 38

0939699101102105112116127132144155 14NIVO + IPI 194 66

NIVO 099108109112117122131139148158165171 18 0102 76

NIVO + IPI

NIVO

IPI

CA209-067 

NIVO + IPI   
(n = 123)

NIVO
(n = 117)

IPI
(n = 113)

Median OS, 
months (95% CI)

NR
(26.5-NR)

23.5
(13.0-36.5)

18.6
(13.7-23.2)

NIVO + IPI 
(n = 155)

NIVO
(n = 171)

IPI
(n = 164)

Median OS, 
months (95% CI)

NR
(39.1-NR)

NR
(40.2-NR)

21.5
(16.9-29.1)

Database lock May 24, 2017; minimum follow up of 36 months.
CI, confidence interval; IPI, ipilimumab; NIVO, nivolumab; NR, not reached; OS, 
overall survival; PD-L1, programmed death ligand 1. 1. Adapted from Wolchok JD, et al. N Engl J Med 2017;377:1345-1356.

NIVO + IPI   
(n = 210)

NIVO
(n = 208)

IPI
(n = 202)

Median OS, 
months (95% CI)

NR
(32.7-NR)

35.9
(23.1-NR)

18.4
(13.7-22.5)

PD-L1<5%
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Anti-PD1 + BRAF/MEK inhibitors
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Anti-PD1 + anti-LAG3  



22 /

Fase 3

IDO-inhibition
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Fase 3

IDO-inhibition + anti-PD-1
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Frontline immunotherapy

Ghandi et al. NEJM 2018
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Frontline immunotherapy
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Adjuvant immunotherapy

Weber et al NEJM 2017



 What is the right time for discontinuing immunotherapy?
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I melanoma we have some evidence from long term follow up
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What about patients who stop 

due to toxicity?

What about patients who stop for any reason?
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What happens if we retreat patients?

Indirect evidence that we 

should not treat 

melanoma patients 

with a CR or PR forever
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What happens if we retreat patients?

When do we stop?
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Can a PET-scan help to decide to stop therapy in melanoma?

Methods

 PET at 1 year of treatment

 Response defined by EORTC criteria

 N = 104

 28% RECIST CR

 75% PET CMR
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Challenges not discussed today

Role of microbiome

Predicting irAE’s



Future perspectives

Can we predict irAE’s?



Thank you for your attention!
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