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• Setting clinici «specifici» e indicazioni rare
• Metastasi cerebrali

• Mesotelioma

• Dalla ricerca clinica al laboratorio di ricerca
• Marcatori prognostico/predittivi di risposta/resistenza

• Dal laboratorio di ricerca alla ricerca clinica
• es. Epigenetica

Ruolo della ricerca indipendente



Immunotherapy in melanoma brain metastases



Brain metastases in solid tumors



Di Giacomo AM et al, TLO 2012



28% 28%

Durable CR



Di Giacomo AM et al, EJCCR 2019



The NIBIT-M2 trial
Study Design and Treatment

Data cut-off: June 1st, 2020 [median follow-up 45 months (IQR 34-59)]

Arm A N=23

FOTEMUSTINE

Arm B N=26

IPILIMUMAB + FOTEMUSTINE 

Arm C N=27

IPILIMUMAB + NIVOLUMAB 

Screening/

Randomization*

Primary endpoint: Overall Survival (OS) as median and survival rate. 

Secondary endpoints: Intracranial and global immune related (ir) Objective Response Rate (ir-ORR), ir-Disease Control Rate (ir-DCR), 

ir-Time To Response, ir-Duration Of Response, according to ir-Response Criteria,  Progression Free Survival (PFS), and safety.

Exploratory endpoints: Immuno-biological correlates

Main inclusion criteria:
• Metastatic Melanoma (MM) patients (pts) with active and 

untreated asymptomatic brain metastases (2 cm max) at 

contrast MRI

• No prior systemic therapy for advanced disease

Main exclusion criteria:
• MM pts with symptomatic brain metastases requiring 

immediate local intervention (RT and/or surgery) 

• Leptomeningeal disease

• Ocular melanoma 

• Autoimmune diseases

* 96 MM pts were enrolled, 80 were randomized, and 76 were treated: 23 in arm A, 26 in arm B, and 27 in arm C. Four pts in arm A withdraw the informed consent and were 

removed from the study.

Di Giacomo AM et al, Clin Cancer Res 2021



The NIBIT-M2 trial
Primary Endpoint – Overall Survival

Arm A Arm B Arm C

Events, n 20 (87%) 22 (85%) 15 (56%)

Median, mo
(95% CI)

8.5 
(4.8-12.2)

8.2 
(2.2-14.3)

29.2 
(0-65.1)

Numbers at risk (cumulative number of censored) 

23 8 (0) 4 (1) 3 (0) 1 (1) 1 (0)Arm A

26 10 (0) 5 (0) 2 (2) 0 (2)Arm B

27 18 (0) 13 (1) 9 (3) 6 (2) 3 (4)Arm C

41%  (p=0.01)

15%

8%

Di Giacomo AM et al, Clin Cancer Res 2021

Clinical outcome of BRAF mutant or WT melanoma



The NIBIT-M2 trial
Safety profile

Arm A 

N=23

Arm B 

N=26

Arm C 

N=27
Any Grade G3-G4 Any Grade G3-G4 Any Grade G3-G4

Any AEs 23 (100%) 16 (70%) 23 (88%) 22 (85%) 23(85%) 14 (52%)

Treatment-related AEs 19 (83%) 11 (48%) 21 (81%) 18 (69%) 21 (78%) 8 (30%)

Myelotoxicity

Anemia

Thrombocytopenia

Neutropenia

Leukopenia

5 (22%)

11 (48%)

10 (43%)

10 (43%)

0

4 (17%)

7 (30%)

3 (13%)

3 (12%)

14 (54%)

10 (38%)

2 (8%)

1 (4%)

10 (38%)

6 (23%)

2 (8%)

0

0

0

0

0

0

0

0

Neurological events 2 (9%) 0 1 (4%) 0 1 (4%) 0

Immune-related  AEs NA NA 15 (58%) 10 (38%) 19 (70%) 8 (30%)

No treatment-related deaths were observed; 11 patients (0 Arm A, 3 Arm B and 8 in Arm C)  discontinued treatment 

due to drug-related AEs.

Di Giacomo AM et al,  ESMO 2020





1. Vogelzang et al, J Clin Oncol 2003; 21:2636-44

2. NCCN, ESMO Clinical Guidelines 2015, 3rd Consensus conference of mesothelioma, Guidelines V1 2015

3. Ceresoli G, IASLC-MESO, 2019 New York

 Highly aggressive tumor usually diagnosed in late
stage disease

 Median survival 9-12 mos, 5-yrs survival <5%

 Surgical generally is not curative

 First line chemotherapy:
- Platinum/Pemetrexed1 +/- Beva2 or +/- TTF-13 with

modest benefit (mOS=12-18 months)

 Second line chemotherapy: not yet defined

The Unmet Need in Mesothelioma



Immunotherapy in mesothelioma 





Immunotherapy of mesothelioma 



Tumor response* Patients (N=40) 

Ir-ORR, % (95% CI) 28 (15-44)

ir-CR, % 0

ir-PR, % 28

ir-SD, % 38

Ir-PD, % 35.0

Ir-DCR, % (95% CI) 65 (48-79)

median duration ir-OR,

months (95% CI) 
16.1  (11.5-20.5)

median duration DC, 
months (95% CI)

10.6 (8.2-16.5)

Antitumor Activity (ITT Population)

NIBIT-MESO-1: A single arm, phase II clinical study of tremelimumab combined 
with durvalumab in pleural or peritoneal mesothelioma patients

Calabrò L et al, Lancet Resp Med 2018
Number at risk

(Number censored)

Calabrò L et al, Lancet Resp Med, 2021

40             24 (0)           12  (0)            8 (0)              6 (1)             0 (4)



Paul Baas, Netherlands Cancer Institute and The University of Leiden, The Netherlands

Minimum follow-up: 22.1 months; median follow-up: 29.7 months.
Subsequent systemic therapy was received by 44% of patients in the NIVO + IPI arm and 41% in the chemo arm; subsequent immunotherapy was received by 3% and 20%, and subsequent chemotherapy by 43% and 32%, 

respectively.

Months
No. at risk

NIVO + IPI

Chemo

O
S
 (

%
)

80

60

40

20

0

100

0 3 6 12 18 24 30 36

68%

58%

41%

27%

9 15 21 27 33 39

303 273 251 226 200 173 143 124 101 65 30 11 2 0

302 268 233 190 162 136 113 95 62 38 20 11 1 0

NIVO + IPI

Chemo

NIVO + IPI
(n = 303)

Chemo
(n = 302)

Median OS, mo
(95% CI)

18.1
(16.8–21.4)

14.1
(12.4–16.2)

HR (96.6% CI)
P value

0.74 (0.60–0.91)
0.0020

Primary endpoint: Overall survival



Calabrò L et al, Lancet Respir Med, 2021
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The future of Cancer Immunotherapy
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Maio M. et al., CCR 2015

Epigenetic Immunomodulation of Cancer cell





Heritable changes in gene expression 
not based

on modifications of the DNA sequence

EPIGENETICS



DNA 
methylation

Histone 
modifications

MicroRNA 
gene silencing

EPIGENETIC MODIFICATIONS

PHARMACOLOGICALLY 
REVERSIBLE

DNMTs inhibitors 
(DNMTi) 

HDAC inhibitors 
(HDACi)

Maio et al, unpublished



Immunomodulatory Properties of different DHAs
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Fazio C et al, Frontiers in Pharmacology 2018 



COMBOS

TUMOR Epigenetic drugs

Modulate
tumor immunogenicity
and immune recognition

HOST

Immunomodulating mAb

Improve the anti-tumor activity 
of host’s immune system

Epigenetic immuno-sequencing

84%

63%

Covre A et al., OncoImmunology, 2015

Anti-tumor activity of epigenetic immuno-sequencing in the TS/A syngeneic 

mouse model

Covre A et al., Semin Oncol 2015



Can epigenetic immune remodeling of 
neoplastic cells be used to design novel 

immunotherapeutic approaches in cancer? 



Epigenetic immuno-sequencing: the NIBIT-M4 Study 

NCT02608437

Di Giacomo AM, et al. Clin Can Res 2019



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 

6
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most frequently activated 
(p<0,05 and Z score≥2) 

are immune-related

baseline

W12

Median 2454 

(49,4% up)

Median 4131

(53,9% up)

W4

DEG 

W4 vs baseline

W12 vs baseline

Di Giacomo AM, Covre A et al. CCR 2019



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)

Clinical activity of NIBIT-M4 sequencing

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%

Di Giacomo AM, et al. Clin Can Res 2019



The evolving scenario(s) of cancer immunotherapy

Immunotherapy monotherapy

Immunotherapy combination



Can epigenetic immune remodeling 

of neoplastic cells be used to 

overcome resistance to 

immunotherapy? 

Next question



WK

TA

Baseline

TA

Run-in phase Stage 1 Stage 2

IPI+NIVO+guadecitabine
Cohort of 6 pts

ARM A n=18
IPI+NIVO+guadecitabine

ARM B n=18
IPI+NIVO

ARM A n=25
IPI+NIVO+guadecitabine
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IPI+NIVO

IPI+NIVO+guadecitabine
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IPI+NIVO+guadecitabine
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ARM A n=25
IPI+NIVO+guadecitabine

ARM B n=25
IPI+NIVO

cohort A  (MM)

cohort B (NSCLC)

Tumor biopsy
PBMC, sera

Tumor biopsy
PBMC, sera

Treatment: ipi/nivo vs ipi/nivo + guadecitabine

During 

Treatment

cohort A 
(MM)

WK

TA

Baseline

TA
Treatment: ipi/nivo vs ipi/nivo + guadecitabine

During 

Treatment

cohort B 
(NSCLC)

Primary  

ORR  according to iRECIST 

Secondary

Safety, tolerability

DCR, TTR, DOR, PFS,OS 

Exploratory

PK

Patient-wise genome-wide DNA methylation 

Patient wise RNA sequencing –

Analysis of the tumour immune contexture

Endpoints

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

FPFV: Sept 2020

Maintenance

Maintenance

Di Giacomo AM et al. AACR 2020



Epigenetic modeling/remodeling of cancer metastases and 

tumor immune contexture to improve efficacy of immunotherapy 
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