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VI Rapporto Inail 2018 27.356 – diagnosi 1993-2015 

Pleura: 90% Peritoneum: 6,5% Tunica vaginalis: 0,002%Pericardium: 0, 003%

N Engl J Med 2005;353:1591-603

Cosa è il mesotelioma



Figures in Italy & Prevision of incidence

• M=4,4/100.000/year

• F= 1,3/100.000/year

• 1986 nc 2019

• Prevalence 5500 cases

• 4% oncologic deaths

• 8° cause of death for 
cancer

V Rapporto Renam

27.356 – diagnosi 1993-2015 



Oddone et al, IJERPH 2020

MPM Estimated/Predicted Incidence 1970-2039 

19,500 M 6700 F MPM cases are expected by the next 20 years (2020–2039) in Italy. 
The peak is expected to occur during the 2020–2024 period for both genders, with about 5200 and 1800 MPM cases among men and women, respectively.
The decrease will be slow for both genders: the predicted number of MPM cases in 2035–2039 will be about 80% of that expected during the peak.
The men-to-women ratio from 2015 to 2039 will be constant  ranging between 2.89 and 2.98.



Asbestos related disease

125 million people worldwide exposed to asbestos at their workplaces 
>107 000 workers die from asbestos-related diseases annually. 
thousands of deaths are attributed to asbestos exposure in homes 

Carbone, WCLC 2019



P Baas et al, ESMO Virtual Congress 2020

Real World England

Population-based analysis
of the national cancer analysis system (CAS) registry in England

#9.458
1/2013–12/2017
Pts followed from diagnosis until the end of study period (March 31, 2018) or death

83%

M-age 75 (IQR 69-81)

the cancer of the unmet needs



CPO Piemonte 2015
0,87/100 000/yr

72/100 000/yr 3,26/100 000/yr

40/100 000/yr

Figures in our place

.



Problems in rare cancers 

research

decision making

clinical care



Particular aspects of mesothelioma

•Rare Tumor
•Clustered
•Highly symptomatic
•High social impact
•Huge psychological impact (PTSD)
•Therapeutic nihilism
•Little investment into research 
•Limited advances in treatment



AIRTUM 2017

cc

50% ALIVE 
1 Y AFTER 
DIAGNOSIS

NOTHING HAS 
CHANGED IN 15 YS



RECLAMATION 
OF CASALE RESEARCH



Mesothelioma Unit 
UFIM(Unità Funzionale Interaziendale Mesotelioma)



• 2 oncologists
• 1 radiologist
• 1 palliative care 

physician & nurse
• 1 psycologist
• 1 study coordinator
• 1 data manager/case 

manager

àContinuing education
àScientific development/innovation
àCommunication

§ CTC
§ Grant office
§ Education office
§ Mesothelioma Biobank



Mesothelioma biobank

• Pleural fluid
• Blood and serum samples
• Tumor samples

> 800 patients



à diagnostic

therapeuticSimultaneous/ 
palliative care

psycological

Patient-centered care (ISS)

Patient-centered care



Research network

Center A

Center B

Centro C

Center D

Center E

Center F

Center G

Center H

Shared clinical 
database and virtual 

biological bank

ReNaM

Retrospective information
• pathological
• genomics
• farmacogenomics
• proteomics

Network for research (ISS)



Guglielmucci, et al; Frontiers in Psychology 2018

Psychological research



communication and information

www.meso.ospedale.al.it



Patients care & clinical research 

• 120 new patients seen each year
• 250 patients cured, cared or followed-up
• 800 patients with biological samples stored in the BB
• 600 patients enrolled in clinical studies
• 220 patients treated with experimental drugs



§ Phase II tremelimumab /Placebo – second&third line (D4880C00003) – 12 
§ Phase II trabectedin first&second line (ATREUS) – 41 (AIFA AUDIT)
§ Phase III NGR-hTNF/BIC second line (NGR015) - 21
§ Phase II  NGR-hTNF /Placebo maintainance (NGR019) - 45
§ Phase II PemCis + novoTTF first line (EF-23) – 23 (FDA AUDIT)
§ Phase II/III PemCis+ nintedanib /placebo first line (BI 1199.93) – 38 (BI AUDIT)
§ Phase III “PemCis + amatuximab /placebo first line (MORAb-009-201) - 9
§ Phase II Gem +  ramucirumab /placebo second line (RAMES) - 14
§ Phase II Lurbinectedin second line (SAKK 17/16) - 7
§ Phase II durvalumab second line - (DIADEM) – 15
§ Phase III pembrolizumab +CT vs standard CT  first line (IND227) – 54
§ Phase III ADIPEG20+CT vs standard CT  first line +beva (ADIPEG) – 4
§ Phase III atezo+beva +CT vs standard CT  first line +beva (BEAT MESO) – 7

Strenght of enrollment



Translational and preclinical research

biobank
CTC

patients
database

Labs
Research facilities



Lo Iacono M et al. J. Thorac. Oncol. 2015; 10: 452-9

NGS of cancer genes in advanced MPM

Number of validated genetic alteration in STK11, p53, PI3K-AKT, KIT, KDR inversely 
correlate with TTP and OS

PE of #123 pts



Cancer and Immune Gene Expression Analysis 
in MPM

Patil N, Righi L. et al. J. Thorac. Oncol. 2017 

# 87 samples
àPD-L1 expression ICH
àProfiled for immune gene expression by nanoString analysis for 
800 genes
MPMs were classified into three groups. 
Group 1 : Most immunologically ignorant or desert like phenotype 
with poor immune cell gene expression
Group 2 : Moderate expression of T cell effector genes and high 
expression of B cell genes. Group 2-like molecular signature may be 
candidates for a combination of B and T cell activation therapeutic 
strategies .
Group 3 : Associated with higher PD-L1 expression levels and a high 
expression of T effector cells suggesting to be the most responsive 
to PD-1 blockade



Genome-wide association study
To identify the genetic risk factors that may contribute to the development of MPM, we 
conducted a genome-wide association study in Italy, among 407 MPM cases and 389 
controls with a complete history of asbestos exposure.

GWAS: 370,000 genotyped SNPs, 5 million imputed SNPs



Genetic predisposition
• 5-17% individuals highly exposed to asbestos develop mesothelioma 

• Families with multiple cases with mesothelioma

Inherited predisposition

BAP1-TPDS 



Germline BAP1 sequencing:

• 103 cases with sporadic mesothelioma
• 39 families with multiple mesothelioma

BAP1 germline pathogenic variants only
in 7.7% (3/39) families with multiple
mesothelioma

Other genes could be involved in
the genetic predisposition to
mesothelioma



• NGS on germline DNA from 93 patients
with mesothelioma

• Predefined panel of 94 genes involved
in common and rare cancer syndromes

• 10% (9/93) of patients showed pathogenic
germline variants in genes involved in DNA
repair, mostly in HRR pathway

• No pathogenic germline variants were
found in the 96 controls

Pathogenic germline variants play	a	role in	mesothelioma risk

PARP inhib



Genetic predisposition and sensitivity to asbestos

Patients with germline pathogenic variants in BAP1 and in other DNA repair
genes showed a lower intensity of asbestos exposure that non-mutated
patients (p=0,0002)



Blood DNA methylation changes and plasma 
microRNAs associated to asbestos-exposure
to identify  epigenetic profiles (DNA-methylation and miRNAs) specifically related to MPM 
onset in peripheral blood, by means of high throughput approaches as possible diagnostic 
noninvasive tool and also useful to increase the insight of the pathogenetic process.

DNA methylation 
changes 
investigated in 
peripheral blood 

microRNA profiles 
investigated in 
serum exosomes



Genome-wide DNA methylation case-control 
study
Genome wide DNA methylation was investigated in 163 MPM and 137 cancer-free 
controls, all of them with asbestos exposure assessment, enrolled in Turin, and in Casale 
Monferrato

>800 differentially methylated CpGs 
(pfdr < 0.05)

Gene-set enrichment analysis (WebGestalt) 
enrichment for Innate Immune System and 
Immune System pathways

Model 1: age, sex, asbestos 
exposure

Model 2: age, sex, asbestos 
exposure levels, 7 CpGs 
methylation levels 

Illumina Infinium HumanMethylation450 Beadchip
interrogates 485,000 methylation sites per sample at single-nucleotide resolution



Differentially expressed miRNAs (DE-miRNAs)
microRNA profiling from serum exosomes of 24 asbestos-exposed MPM patients and 20
asbestos-exposed subjects using NGS approach.
DeSeq analysis: 162 differentially expressed miRNAs adj p-value<0.05 - adjustment for
gender, age, asbestos exposure

Top DEmiRNA: miR adjP-value 5.8e-12

HERMES



New therapeutic strategies

“Smart” combinations
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New drug evaluation Drug distribution

Histological 
characterization

Molecular 
characterization

Pharmacological characterization

New patient-derived xenograft (PDX) models to 
study  mesothelioma



Patient Derived Xenographs

Vàzquez  R, Int J Cancer 2017

Tumor grown in mice closely resembled the original tumor biopsy 



Promising in vivo efficacy of the BET bromodomain
inhibitor OTX015/MK-8628 in MPM xenografts

Vàzquez  R, Int J Cancer 2017



Extensive genomic and transcriptomic analysis integrated with histopatologic and immunological 
parameters            prognosis and response to treatment

The current effort: MATCH

Epithelioids

Biphasics s>50%

Sarcomatoids

#30 non epithelioid

biological and clinical observational study
multicentric

1)To discover genomic and transcriptomic 
features of MPM associated to prognosis

2)To identify potential pharmacological 
targets for therapeutic interventions

#50 newly diagnosed MPM pts
#50 OS >3 yy
#50 OS <1 y

Since the past genomics studies on MPM failed to identify key features that could be targeted 
by drugs with a gain in better prognosis or survival, we investigated MPM at the 
transcriptional level by the RNA-Sequencing technology.



eMPM: comparison between LONG and SHORT survival

LONG: survival > 36 months SHORT: survival < 12 monthsvs

No significant differences considering 
the transcriptome profiles

Can differences in survival be explained by a different 
tumor microenvironment (TME) composition?

From Sid P. Kerkar and Nicholas P. Restifo
DOI: 10.1158/0008-5472.CAN-11-4094

results



Translational medicine
"an interdisciplinary branch of the biomedical field 
supported by three main pillars: benchside, bedside, 
and community".

The goal of TM is to combine disciplines, resources, 
expertise, and techniques within these pillars to 
promote enhancements in prevention, diagnosis, and 
therapies. 

Translational medicine is a highly interdisciplinary field, 
the primary goal of which is to coalesce assets of 
various natures within the individual pillars in order to 
improve the global healthcare system significantly.

European Society for Translational Medicine (EUSTM)



IRCCS
Environmental diseases
and mesothelioma



La ricerca sul COVID nella pandemia



Strategia

Il presente piano propone la strategia per lo sviluppo di tutte le attività di ricerca (ricerca clinica,
epidemiologica, traslazionale, infermieristica, manageriale) del Dipartimento Attività Integrate
Ricerca Innovazione e dei suoi stretti interlocutori nei due percorsi caratterizzanti:
o Percorso legato alla candidatura verso l’IRCCS per Patologie Ambientali e Mesotelioma in
sinergia con ASLAL;

o ‘Polo formativo’ in collaborazione con UPO







Studi clinici attivati da inizio pandemia



Studi 
osservazionali
caratterizzati dall’assenza di 
intervento attivo da parte dei 
ricercatori che si limitano ad 
osservare i fenomeni

Studi 
interventistici
definiti anche trial o sperimentazioni 
cliniche sono caratterizzati 
dall’intervento attivo dello 
sperimentatore



TASK FORCE COVID-19 UPO

• E’ stata definita una taskforce UPO per attività di ricerca sull’epidemia 
COVID-19 in ambito epidemiologico, immunologico, genetico e clinico
• Partner AO AL e AOU Maggiore di Novara
• Massa critica per accedere ai finanziamenti regionali e universitari













Fatality rate and predictors of mortality in an 
Italian cohort of hospitalized COVID-19 patients

• Clinical features and natural history of coronavirus disease 2019 (COVID-19) differ widely 
among different countries and during different phases of the pandemia. 

• Here, we aimed to evaluate the case fatality rate (CFR) and to identify predictors of 
mortality in a cohort of COVID-19 patients admitted to three hospitals of Northern Italy 
between March 1 and April 28, 2020. All these patients had a confirmed diagnosis of SARS-
CoV-2 infection by molecular methods. 

• During the study period 504/1697 patients died; thus, overall CFR was 29.7%.  We looked for 
predictors of mortality in a subgroup of 486 patients (239 males, 59%; median age 71 years) 
for whom sufficient clinical data were available at datacut-off. Among the demographic and 
clinical variables considered, age, a diagnosis of cancer, obesity and current smoking 
independently predicted mortality. When laboratory data were added to the model in a 
further subgroup of patients, age, the diagnosis of cancer, and the baseline PaO2/FiO2 ratio 
were identified as independent predictors of mortality. 

• In conclusion, the CFR of hospitalized patients in Northern Italy during the ascending phase of 
the COVID-19 pandemic approached 30%. The identification of mortality predictors might 
contribute to better stratification of individual patient risk.

Scientific report – nature research

Chichino G

Sci Rep. 2020



OnCOVID natural history and outcomes of cancer patients 
during the COVID19 epidemic-ITALY

Cancers 2020

• outcomes in cancer patients during the initial outbreak of the COVID-19 
• 204 cancer patients – 8 centers, UK, Italy, and Spain 
• 79% had > 1 co-morbidity. 69% patients had > 1 COVID-19 complication. 19% intensive care. 
• 29% died. Mortality was higher in patients aged > 65 (36% versus 16%), in those with > 2 co-

morbidities  and developing > 1 complication from COVID-19 (38% versus 4%, p = 0.004). 
• The ongoing OnCovid study will allow us to compare risks and outcomes in cancer patients 

between the initial and later stages of the COVID-19 pandemic.

Promotore dello studio Università del Piemonte Orientale
PI aziendali: Dr.ssa Grosso (SSD Mesotelioma) –Dr Fusco (SC Oncologia)



TERAVOLT – studio osservazionale retrospettivo

TERAVOLT multicentre observational study
Eligibility criteria were the presence of any thoracic cancer (non-small-cell lung cancer [NSCLC], small-
cell lung cancer, mesothelioma, thymic epithelial tumours, and other pulmonary neuroendocrine 
neoplasms) and a COVID-19 diagnosis
Preliminary analysis of the first 200 patients: median age was 68 – 81% smokers – 57% first line 
treatment- 76% hospitalized  33% died 
134 (67%) met criteria for ICU admission – only 13 (10%) were admitted to ICU
At univariate analysis being >65 years, being a current or former smoker, receiving treatment with 
chemotherapy alone, and the presence of any comorbidities were associated with increased risk of 
death. 
However, in multivariable analysis, only smoking history was associated with increased risk of death.
This data suggest high mortality and low admission to intensive care in patients with thoracic cancer. 
Whether mortality could be reduced with treatment in intensive care remains to be determined. 
With improved cancer therapeutic options, access to intensive care should be discussed in a 
multidisciplinary setting based on cancer specific mortality and patients' preference.

Centro coordinatore: Fondazione IRCCS Istituto Nazionale Tumori, Milano - dr.ssa Marina Chiara Garassino
Principal Investigator aziendale: dr.ssa Sara Delfanti (SSD Mesotelioma)



SARS-CoV-2 infection in patients with hematological 
malignancies: the Italian Hematology Alliance. HM-COVID19-Italy 

• multicentre, retrospective, cohort study -adult patients with diagnosis of haematological malignancy 
admitted to 66 Italian hospitals - 5. 2020-6.2020. 

• 536 patients – 83% hospitalized - 37% died. 
• Older age, progressive disease status, diagnosis of acute myeloid leukaemia, indolent non-Hodgin 

lymphoma, aggressive non-Hodgkin lymphoma, or plasma cell neoplasms and severe or critical COVID-
19 were associated with worse overall survival.

• This study adds to the evidence that patients with haematological malignancies have worse outcomes 
than both the general population with COVID-19 and patients with haematological malignancies 
without COVID-19. 

• The high mortality among patients with haematological malignancies hospitalised with COVID-19 
highlights the need for aggressive infection prevention strategies, at least until effective vaccination or 
treatment strategies are available.

Promotore: U.O.C. Ematologia, Ospedale di Circolo e Fondazione Macchi, A.S.S.T. Sette Laghi, 
Varese
Principal Investigator: Dr.ssa Marchetti (SC Ematologia)



• 130 children diagnosed by 28 centers in 10 regions in Italy, during the first months of the 
pandemic. 
• 50% had a relative with COVID-19 – 25% had comorbidities: respiratory, cardiac, or 

neuromuscular chronic diseases. 
• 75% had an asymptomatic or mild disease, 8.5% had a severe disease, 7% had a critical 

presentation (infants < 6 months significantly increased risk of critical disease severity)
• 60% children were hospitalized, 10% needed some respiratory support, and 7% were 

treated in an intensive care unit. All recovered.
• COVID-19 may have a non-negligible rate of severe presentations in selected pediatric 

populations with a relatively high rates of comorbidities. 

Characteristic of COVID-19 infection in pediatric patients: early 
findings from two Italian Pediatric Research Networks

European Journal of Pediatrics

Promotore dello studio IRCCS materno Infantile Burlo Garofolo
PI aziendale: Dr Felici (SC Pediatria)



Acute Cardiovascular Manifestations in 286 Children With 
Multisystem Inflammatory Syndrome Associated With COVID-
19 Infection in Europe

• Aim: to document cardiovascular clinical findings, cardiac imaging, and laboratory 
markers in children presenting with the novel multisystem inflammatory syndrome 
associated with coronavirus disease 2019 (COVID-19) infection.

• 286 children from 55 centers in 17 European countries were included. 
• median age was 8.4 years - 67% were boys. The most common cardiovascular 

complications were shock, cardiac arrhythmias, pericardial effusion, and coronary 
artery dilatation, reduced LVFE. One child in the study cohort died.
• Cardiac involvement is common in children with multisystem inflammatory syndrome 

associated with the Covid-19 pandemic. 
• In comparison with adults with COVID-19, mortality in children with multisystem 

inflammatory syndrome associated with COVID-19 is uncommon despite multisystem 
involvement

Promotore: Association for European Paediatric and Congenital Cardiology (AEPC) 
Principal Investigator aziendale: Dr.ssa Cairello (SC Pediatria)

Circulation



Riduzione accessi per sindrome coronarica acuta e pandemia COVID-19

• To investigate the rate of hospital admissions for acute coronary syndrome (ACS) 
during the early days of the Covid-19 outbreak.
• compared hospitalization rates between the study period and 2 control periods. 

The primary outcome was the overall rate of hospital admissions for ACS. 
• This report shows a significant decrease in ACS-related hospitalization rates 

across several cardiovascular centers in northern Italy during the early days of the 
Covid-19 outbreak. 
• Recent data suggest a significant increase in mortality during this period that was 

not fully explained by Covid-19 cases alone. 
• This observation and data from our study raise the question of whether some 

patients have died from ACS without seeking medical attention during the 
Covid-19 pandemic.

Letter to the editor - The New England Journal of Medicine

PI aziendale: Dr Secco – Dr Vercellino (SC Cardiologia)



An association between increased venous thromboembolism in patients with 
pneumonia-related to COVID-19 has not yet been well described.
Our center registered a high prevalence of thromboembolic events among 62 patients 
affected by acute respiratory distress syndrome related to COVID-19 despite a regular 
antithrombotic prophylaxis. 
Venous thromboembolism was registered in 12 (19.3%) cases. 11 TEP Main pulmonary 
arteries were always involved in these patients. None of them died.
In conclusion, critically ill patients with ARDS related to COVID-19 may have an 
increased risk of VTE that could be a leading cause of mortality. 
These patients require a high index of clinical suspicion and an accurate diagnostic 
approach, in order to immediately start an appropriate anticoagulant treatment.

Venous thromboembolism in critically ill patients affected by ARDS 
related to COVID-19 in Northern-West Italy

Eur Rev Med Pharmacol Sci 2020

Racca F, Chichino G



Effect of Tocilizumab vs Standard Care on Clinical Worsening in Patients 
Hospitalized With COVID-19 Pneumonia: A Randomized Clinical Trial

• effect of early tocilizumab vs standard therapy in preventing clinical worsening in patients hospitalized 
with COVID-19 pneumonia. 24 hospitals in Italy. 

• COVID-19 pneumonia documented by radiologic imaging, (Pao2/Fio2) ratio between 200 and 300 mm 
Hg, inflammatory phenotype defined by fever and elevated C-reactive protein.

• intravenous tocilizumab vs supportive care 
• Endpoints: entry into the intensive care unit with invasive mechanical ventilation, death from all causes, 

or clinical aggravation whichever came first.
• 126 patients were randomized (60 to the tocilizumab group; 66 to the control group). 
• 17 of 60 in the tocilizumab arm and 17 of 63 in the standard care group showed clinical worsening 

within 14 days since randomization
• The trial was prematurely interrupted after an interim analysis for futility.

Promotore dello studio: Azienda Unità Sanitaria Locale-IRCCS di Reggio Emilia
Principale investigator aziendale: Dr Salio (SC Pneumologia)

Jama Int Medicine



Quanto costa un paziente Covid? Secondo la 
complessità di cure, dai 9 ai 22mila euro
A rilevarlo un'analisi portata avanti da Healthcare Datascience Lab (HD-LAB) della Università Carlo 
Cattaneo – LIUC di Castellanza, in collaborazione con l’Azienda Ospedaliera Nazionale SS. Antonio e 
Biagio e C. Arrigo di Alessandria e l'Associazione Ingegneri Gestionali in Sanità. Ai costi per la degenza 
vanno poi aggiunti circa 500mila euro che l'ospedale ha speso per DPI e altre apparecchiature 
(soprattutto C-PAP, nutri pompe e ventilatori polmonari)

? costo di gestione ospedaliera di un paziente COVID-19, 
assumendo il punto di vista dell’ospedale che lo prende in carico

dai 9 ai 22.000 euro

Quotidiano sanità 



Immunoesaurimento in 
soggetti asintomatici o 
paucisintomatici con 
positività protratta per 
SARS-COV2: uno studio 
esplorativo (EsauriT)

• Promotore: Azienda Ospedaliera di 
Alessandria

• PI aziendale: Dr Mussa (SC Malattie Infettive)

Studio osservazionale, monocentrico, prospettico
Obiettivo:
Descrivere il profile delle sottopopolazioni linfocitarie
del sangue periferico, il loro stato di attivazione, 
l’espressione dei recettori dei checkpoint inibitori in 
pazienti asintomatici o paucisintomatici con RT-PCR 
per SARS-COV2 su tampone nasofaringeo
persistentemente positive (15 giorni dalla scomparsa
dei sintomi o 28 giorni dal primo tampone positive in 
paziente asintomatico)



Criteri di Inclusione principali
• Pazienti paucisintomatici/asintomatici con RT-PCR per SARS-COV2 su tampone nasofaringeo persistentemente positiva 

(15 giorni dalla scomparsa dei sintomi o 28 giorni dal primo tampone positivo in paziente asintomatico)

• Età>18 anni e <65 anni

• Assenza di patologie autoimmuni

• Assenza di copatologie neoplastiche (oncoematologiche)

• Assenza di malattie infettive croniche (HIV,epatiti, CMV, tubercolosi)

• Non in terapia farmacologica

• Charlson comorbidieties Index =0 per patologia o <2 se patologia=0 e età=2 .

Criteri di Esclusione
• Paziente legalmente incapace di prestare il consenso

• Paziente o legale rappresentante che nega il consenso.

• Gravidanza

• La presenza di una qualsiasi comorbilità

• Body mass index>=30, sindrome metabolica. 



Sottopopolazioni T



• 11 pazienti 7M 4 F (da quasi 100 mail ricevute)
• Età mediana 46 anni
• WBC, Neu, Ly nn
• Indici di infiammazione in range Analisi sottopopolazioni T in citometria





§ E’ stata riscontrata nella nostra
popolazione di studio una
significativa presenza di ANA,
ANCA e ASCA

• I pazienti con una positività per gli
ANA e gli ANCA hanno avuto un
decorso clinico peggiore.

AUTOIMMUNITA’ E COVID-19



federica.grosso@ospedale.al.it

@fedgrosso


