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The foundations of immune checkpoint blockade and the 
ipilimumab approval decennial 

Korman AJ et al. Nat Rev Drug Discov 2021
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Melanoma-specific survival (post hoc analysis)a
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aIn this descriptive analysis, an event was defined as death due to melanoma and deaths for any other reason were censored.





o Some tumors have primary resistance
mechanisms and escape the immune
response

o Several tumor types with low frequency of
response (e.g. breast, prostate, colon, or
pancreatic)

o Tumors may develop novel escape
mechanisms leading to secondary
resistance2

o Secondary resistance has been documented
across a variety of tumor types

Su
rv

iv
al

Time

PD-(L)1 monotherapy

PD-(L)1 + X therapy
Where we want to be*

Where we are

Targeted therapy

Chemotherapy

What we need to address next

The evolving scenario(s) of cancer immunotherapy



Upadhaya S et al, Nature Rev Drug Discovery 2022

Challenges and opportunities in the PD1/PDL1 
inhibitor clinical trial landscape



The clinical pipeline for cancer cell therapies

Upadhaya Set al, Nature Rev Drug Discovery 2021



Upadhaya Set al, Nature Rev Drug Discovery 2021

Immuno-oncology drug development 
forges on despite COVID-19



The future of Immunotherapy
Targeting and modulating multiple compartments
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Cancer Discovery 2022



Can epigenetic immune remodeling of neoplastic cells 
be used to design 

novel immunotherapeutic approaches in cancer? 



Epigenetic (DHAs) immunomodulation of cancer cell

Maio M. et al., CCR 2015

• Up-regulate/induce TAA (e.g., CTA, 
melanoma associated antigens)

• Up-regulate APM components

• Up-regulate co-stimulatory molecules

• Up-regulate IFN pathway

• Up-regulate/induce cytotoxic T cell 
recognition of tumors



OTX-015

“Modeling of cancer immune phenotype by new epigenetic drugs: a strategy to improve efficacy of immunotherapy”

PhD student: Sara CANNITO (XXXIII cycle)
(revised from Bennett, R.L.; Annu Rev Pharmacol Toxic; 2017)
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(EPZ-6438)

EPIGENETIC MODIFICATIONS

ARE FAMACOLOGICALLY REVERSIBLE



Di Giacomo AM, Covre A et al. CCR 2019 

Epigenetic immuno-sequencing: the NIBIT-M4 Study 
NCT02608437



Global methylation analyses of tumors from NIBIT-M4 patients 
(RRBS CpG sites) 

Di Giacomo AM, Covre A et al. CCR 2019 



Differentially expressed pathways most frequently modulated 
at W4 and/or W12 vs. baseline 
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most frequently activated 
(p<0,05 and Z score≥2) 

are immune-related

Di Giacomo AM, Covre A et al. CCR 2019

baseline

W12

W4

DEG 
W4 vs baseline
W12 vs baseline

Median 2454 
(49,4% up)

Median 4131
(53,9% up)



patient # baseline W4 W12
1 16 7 55
2 2 1 0
3 45 86 62
4 94 90 61
5 4 28 3
6 13 21
7 31 93 77
8 4 73 82

10 8 2 21
11 17 45 11
12 41 57 NA

HLA class I expression in NIBIT-M4 tumor samples

up-regulation of HLA-A, HLA-B and HLA-C in 6/8 (75%) patients

up-regulation of B2M in 7/8 (87,5 %) patients

up-regulation in 3 out of these 4 tumors (75%)
low (<10%) expression in 4/11 (36,4%) patients 

HLA expression (IHC, %)

Di Giacomo AM, Covre A et al. CCR 2019



Di Giacomo AM, Covre A et al. CCR 2019

Modulation of tumor immune (T cells) contextures
in NIBIT-M4 patients

No DCR
DCR

No DCR
DCR



Clinical activity of NIBIT-M4 sequencing

Clinical activity
N=19

Ir-Objective response 
Ir-Complete Response 2/19 (10.5%)

Ir-Partial Response 3/19(15.8%)

Ir-Stable Disease 3/19(15.8%)

Ir-Disease progression 11/19 (57.9%)

Ir-ORR 5/19 [26%; 95% CI: 10.1–51.4]

Ir-DCR 8/19 (42%; 95% CI: 21.1–66.0)

Di Giacomo AM, et al. Clin Can Res 2019

Di Giacomo AM et al, Unpublished

mOS 26.2 months (95% CI: 3.8-48.6)]
1-year OS 73.3%
2-year OS 50.1%
3-year OS 38.5%



Can epigenetic immune remodeling 
of neoplastic cells be used to 

overcome resistance to 
immunotherapy? 

Next question
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Di Giacomo AM et al. AACR 2020

NIBIT-ML1 clinical trial: study design
EUDRACT Number:2019-002986-36



Onco-Multi-OMICS Approach: 
A New Frontier in Cancer Research 

Gohil SH et al , Nat Rev Clin Oncol 2021



Untangling the threads of Immunotherapy research

• Targeting and modulating multiple 
compartments to identify novel
therapeutic strategies

Chakraborty S et al, Biomed Res International 2018

• Identify biomarkers predictive of 
response and toxicity to improve
efficacy of IO strategies
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