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Key points

 The Italian experiences of epidemiological surveillance of mesothelioma 
incidence;

 Epidemiological findings by occupational cancer surveillance systems as a 
tool for prevention policies and insurance system effectiveness; 

 Epidemiology and burden of asbestos-related cancers;



Can epidemiological surveillance 

be a tool for etiologic research 

and risk prevention?

Source: GDB 2016 Risk Factors Collaborators. Lancet 2017;390:1345-422

Epidemiology of occupational cancers extent. 
Global burden of diseases 2016

Global all age attributable deaths and 
DALYs, both genders combined (2016).

Occupational carcinogens.

Attributable deaths :   746,540

DALYs: 20,682,730 years

Change in number of DALYs 2006-2016: 
Men +18.7%
Women +17.7%
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Epidemiology of occupational cancers extent. 
Analytical epidemiological studies

Attempts to estimate 
the extent of 

occupational cancers 
have been performed 
in many countries.

All these exercises are 
based on attributable 
fraction obtained from 
analytical studies or 

meta‐analyses.



Source: Rushton L et al. Occupational cancer burden in Great Britain. Br J Cancer 2012;107:S3‐S7

Epidemiology of occupational cancers extent. 
Occupational cancers burden in Great Britain

Estimated attributable fraction (%) by 
anatomical site.

Men Women

Bladder 7.1    1.9
Breast 4.6
Lung 21.1 5.3
Mesothelioma 97.0         82.5
Nasopharynx 10.8 2.4
Sinonasal 43.3         19.8
…

Total 
Based on deaths 8.2 2.3
Based on incidence     5.7 2.1

«Overall, 8,010 (5.3%) total cancer deaths in Britain 
and 13,598 (4.0%) cancer registration 

were attributable to occupation».

Source: Virta R. United States Geological survey, different years

Cumulative asbestos consumption and Italian context

[Doll R; 1954
Selikoff IJ; 1965]

[Iceland, Norway ban; 1983]
Between 1955 and 1965, 

R Doll and IJ Selikoff demonstrated 
the association between asbestos exposure 
and mesothelioma (and lung cancer) risk.

Asbestos production time trend (at aggregate world 
level) is increasing until ’90.  

[Italy ban; 1992]

Source: INAIL, ReNaM national reports, different years

Cumulative asbestos consumption and Italian context

In Italy, the largest asbestos cave of 
western Europe (Balangero, TO) has 

been active until 1990.

Casale Monferrato asbestos cement 
plant was active until 1986.

Between 1945 and 1992 (year of the 
ban) 3,748,550 tons of raw asbestos 
have been produced and additional 

1,900,885 tons were imported

Produced

Imported



Source: Park EK, et al. EHP, 2011;119(4):514‐8. Marinaccio A, et al. IJC, 2012;130(9):2146‐54

Cumulative asbestos consumption and Italian context

In Italy the reduction of asbestos 
consumption begun about ten years later 
than many other industrialized countries.

Linear correlation between asbestos consumption and 
MM mortality (i), 
the role of surveillance systems (ii) 
and the specific Italian context (iii).

ITALY

Source: Health and Safety Executive (HSE). Mesothelioma mortality in Great Britain: estimating the future burden. 
Available at: www.hse.gov.uk/statistics/causdis/proj6801.pdf

The correlation between 
asbestos consumption and 
the incidence of MM (even 
after a long latency) is so 
significant that the two 

dimensions are defined by 
two translated curves with 

the same shape 

Cumulative asbestos consumption and Italian context
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Asbestos has been banned 
in 55 countries 

ASBESTOS

How to tackle asbestos-related cancers?  

1. develop, implement and apply primary prevention 
measures to limit or avoid future exposures to 
occupational carcinogens 

2. combine primary prevention measures with 
appropriate and effective secondary prevention 
strategies for monitoring subjects exposed (or 
previously exposed) to occupational carcinogens



• D. Lgs 277/91, art. 36. Registry of asbestos-related cancer

• D. Lgs 626/94, art. 71. Registry of occupational cancer

• DPCM 308/2002. ReNaM implementation procedures

• D. Lgs 81/2008, art. 244. Confirmation and development of the 
epidemiological surveillance system for occupational cancer 

 Estimate the incidence of MMs in Italy

 Collect information on previous exposure to asbestos

 Contribute to evaluate the effects of asbestos use and to identify 
sources of exposure

 Promote research projects

Italian national mesothelioma registry (ReNaM). 
Structure, aims, procedures.

Italian national mesothelioma registry (ReNaM). 
Structure, aims, procedures.

ReNaM keywords
 National network with regional structure;
 Active search of MM incident cases (all anatomical sites);
 Specific coding system of diagnosis;
 Individual anamnestic analysis on the basis of structured questionnaire;
 Environmental, familial and leisure activities anamnesis included.

Regional operative centers (COR) in each Italian regions:
 Actively searching MM cases;
 Verifying and coding diagnosis;
 Interviewing affected people (or care givers);
 Defining asbestos exposure.

ReNaM:
 National data analyses;
 Research projects;
 Supporting COR and contributing to uniform procedures (Guide Lines).

Italian national mesothelioma registry (ReNaM). 
Structure, aims, procedures.

ReNaM has defined a  
specific coding system to 
define the level of certainty 
of diagnosis: 

Definite MM 
(histological confirmation)

Probable MM 
(cytological diagnosis)

Possible MM 
(only radiological or clinical 

evidences)



ReNaM has defined a  specific 
system of coding the modalities 
of asbestos exposures.

 Occupational 
(definite, probable, possible)

 Familial 
 Environmental
 Leisure related 

 Unlike
 Unknown

Italian national mesothelioma registry (ReNaM). 
Structure, aims, procedures.

ReNaM territorial development has 
gradually increased. 

As of today, a Regional Operative 
Center (COR) has been established in all 
twenty Italian regions

Unfortunately, in three regions 
registration activities are still 
incomplete.

Italian national mesothelioma registry (ReNaM). 
Structure, aims, procedures.

Italian national mesothelioma registry (ReNaM). 
Structure, aims, procedures.

MM incidence national 
surveillance systems with 

individual exposure assessment, 
including environmental 

exposure, are on going in 
France, South Korea and 

Australia

Source: Ferrante P, et al. EP, 2016;40:215-23 [in Italian]

Country Type of 
detection Coverage

Methods of 
detecting 

occupational 
exposure

Methods of 
detecting 

environmental 
exposure

Italy Incident cases National Individual 
questionnaire

Individual 
questionnaire

Australia Incident cases National Individual 
questionnaire

Individual 
questionnaire

South Korea Incident cases National Individual 
questionnaire

Individual 
questionnaire

France Incident cases Partial (30%) Individual 
questionnaire

Individual 
questionnaire

Germany OD reports National Reporting 
documents

No exposure 
evaluation 

Uk Deaths National Occupation + 
death certificate

No exposure 
evaluation 

The 
Netherlands OD reports National Reporting 

documents
No exposure 
evaluation 

Scandinavian 
countries Incident cases National census data 

documentation
No exposure 
evaluation 

USA Incident cases Partial (28%) No exposure 
evaluation 

No exposure 
evaluation 



I Report,   published 2001, data until 1996
II Report,  published 2006, data until 2001
III Report, published 2010, data until 2004
IV Report, published 2012, data until 2008
V Report,  published 2015, data until 2012
VI Report  published 2018, data until 2015

Italian national mesothelioma registry (ReNaM). 
Periodic reports.

Survival
[Eur J Cancer; 2003] [Int J Cancer; 2009a, 2009b]

Incidence and asbestos exposure
[Am J Ind Med; 2003] [Int J Cancer; 2012]

Forecast scenario
[Int J Cancer; 2005]

Latency
[Eur J Cancer; 2007]

Environmental exposure, gender differences
[Occ Env Med; 2010; 2015; 2018]

Extrapleural mesothelioma
[Occ Env Med; 2010]

Epidemiology and insurance system
[BMC Public Health; 2012]

Territorial clustering, contaminated sites
[BMC Cancer; 2015] [SJWEH, 2017]

Italian national mesothelioma registry (ReNaM). 
Research papers.

Italian national mesothelioma registry (ReNaM). 
Forecast scenario.

Source: Marinaccio A, et al. IJC, 2005;115(1):142-7

On the basis of an age-period-
cohort model and including asbestos 
consumption trend in the past (as 
explicative variable), ReNaM has 
predicted a peak in MM epidemic 
curve in Italy between 2015 and 

2020.

Recent mortality and incidence data 
confirm these scenarios.



Italian national mesothelioma registry (ReNaM). 
Gender differences and MM incidence in women.

Source: Marinaccio A, et al. OEM, 2018;75(4):254-62

Non occupational exposure 
(environmental and familial) 

Occupational exposure 
(textile sector) 

In Italy some areas (Casale Monferrato, Broni, 
Monfalcone, …) present incidence rates 30 
times higher than mean national level. The 

territorial map of MM cases is a sort of map of 
industrial use of asbestos in the past.

Italian national mesothelioma registry (ReNaM). 
Territorial clustering analyses.

Source: Corfiati M, et al. BMC Cancer, 2015;15:286

(1) (2) (3)

Vol. 132; 1965

Italian national mesothelioma registry (ReNaM). 
Changing in exposure patterns.

Source: Landrigan PJ. The third wave of asbestos disease: exposure to asbestos in place. Ann NY Acc Sciences. 1991;643:xv-xvi

First wave
Mining and manufacture of 

asbestos products

Second wave
Persons who used 
asbestos products

Third wave ?
Asbestos in place
Remediation or 

maintenance of ACM



Italian national mesothelioma registry (ReNaM). 
Changing in exposure patterns.

Source: INAIL, ReNaM national reports, different years

Asbestos‐
cement plants 7.9 4.7 3.3 2.3 2.4 2.3
Railways
maintenance 4.6 3.5 3.3 2.7 3.4 2.9
Shipbuilding 
and repair  14.0 11.6 8.2 7.4 5.5 5.0

Construction 11.0 13.9 15.7 15.1 16.4 17.1

N=3,250N=4,499N=4,556N=3,836N=2,276N=937
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Ratio between economic 
sector of exposure and MM 

cases by period of diagnosis. 
Selected sectors

Decreasing weight (%) in 
«traditional» sectors

Increasing weight (%) in  
construction sector

Italian national mesothelioma registry (ReNaM). 
Non-traditional sectors of exposure. Public health and insurance effectiveness

ReNaM analyses demonstrated that odds of claims for 
compensation are tightly related with the modalities 
of exposure to asbestos. 

Less claims are observed when the economic sector is 
not «traditionally» involved in asbestos exposure.

RR of not claiming for compensation (for MM cases 
with occupational origin detected by Italian national 
mesothelioma register): 

RR = 1 Direct use of asbestos
…
RR = 1.71 Atypical exposure
RR = 1.86 Construction

Source: Marinaccio A, et al. BMC Public Health, 2012;12:314

Findings of epidemiological surveillance can improve the 
effectiveness of public health and welfare systems, 

spreading knowledge and raising awareness on different 
modalities of asbestos exposure. 

… Particularly if these modalities are unexpected and 
unusual …

 Recycling of jute bags
 Textile (non asbestos)
 Agriculture
 Car mechanics
 School teachers
 Jewellers
 …

Source: Binazzi A, et al. Epidemiol Prev. 2013 Jan‐Feb;37(1):35‐42

Italian national mesothelioma registry (ReNaM). 
Non-traditional sectors of exposure. Public health and insurance effectiveness



Livorno

Bologna

La Spezia

Reggio nell'Emilia

Parma

Broni

RavennaGenova

Stradella

Collegno

Torino

Casale Monferrato

Padova

Venezia

Trieste

Monfalcone

Roma

Biancavilla

Taranto

Bari

Milano

170
85
17

Familial exposure
Environmental exposure
Leisure-related exposure

Familial exposure 4.4% 
Environmental exposure 4.3%
Leisure related exposure 1.6%

Italian national mesothelioma registry (ReNaM). 
Environmental exposure to asbestos

Source: Marinaccio A, et al. OEM. 2015; 72(9):648-55

Recently, a special fund for MM patients
(or their survivors) has been
implemented, only for cases without
occupational exposure evidences.

According to ReNaM, the extent of 
non-occupational exposure to asbestos 
accounts for around 10% of detected 

cases.

Source: Ann Ist Super Sanità . 2014;50(2):1-139

Epidemiological surveillance, public health and risk prevention. 
Biancavilla Etnea.

Epidemiological surveillance of 
asbestos related diseases mortality 
and incidence in Biancavilla Etnea, 
leaded by Istituto Superiore di 

Sanità, dott. Pietro Comba, has put 
in light the role of fluoro‐edenite in 

MM onset

As a consequence of these 
evidences, IARC classified fluoro‐
edenite as carcinogens agent 
(group 1) and remediation and 

public health measures have been

Italian national mesothelioma registry (ReNaM). 
International cooperation

The epidemiological surveillance of MM incidence, by the 
means of a national registry, could represent a reference 
for the countries where the use of asbestos is still allowed 
or the management of the ban is still on-going.

Utility tools:
 Registry structure and network
 Diagnostic certainty level coding system
 Exposure classification and coding system 
 Anamnestic questionnaire

In this framework, international cooperation experiences 
have been developed or are on going with many countries: 
Ecuador, Australia, Brazil, France, Japan, Georgia.
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GLOBAL BURDEN OF ASBESTOS

107.000 people die from asbestos-related disease each 
year:  59,000 mesothelioma - 41,000 lung cancer -
7,000 asbestosis

Over 1,500,000 lost years of life (DALYs)

In 2008 the direct economic cost of asbestos-
related cancer was estimated at US$ 2.4 
billion

US$ 54 billion spent 
on asbestos litigation 

125 million people exposed to asbestos 

The cost of eliminating the results of the
usage of asbestos in Western Europe and
USA is approximately 280 billion dollars.

Source: WHO 2006, 2011

Source: Binazzi A et al. The burden of mortality and costs in productivity loss from occupational cancer in Italy. Am J Ind Med 2013;56:1272‐9

Epidemiology of occupational cancers extent. 
Occupational cancers burden in Italy

“Around 8,000-8,500 deaths/year from occupational
cancer are estimated to occur in Italy, leading to
around 360M euros in indirect economic costs.”

Mesothelioma and sinonasal cancer epidemiology
(high occupational AF and low population incidence)
suggests developing surveillance systems, based on
individual registration.
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154 375 000

Estimates of mesothelioma costs
Based on French figures

Further to pleural mesothelioma, 
asbestos can also cause other 
forms of cancer in different sites

 Pericardium
 Peritoneum
 Tunica vaginalis testis 
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COSTS CLASSIFICATION

Cost group

Public 
costs

Social
Costs

3. Fiscal Cost

Income tax

Consumption tax

Retirement expenditure
(-) 

2. Insurance cost

Direct Annuity

Annuity to Surviving 
Family Members

1. Medical care cost

Type of cost

Outpatient

Inpatient

4. Productivity loss Human Capital Costs
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1. MEDICAL CARE COSTS

 Lack of a standard therapy
 Scant literature regarding assessment of the medical costs of the disease

Analyzed the case relating to damage caused by asbestos exposure in an Italian

shipbuilding company (Fincantieri Navali Italiani s.p.a.)

Sentence no. 1196/08 of the Ordinary Court of
Venice for compensation to the Veneto Region
for the medical costs of treatment of workers
affected by mesothelioma

SOURCES

DRG

(Diagnosis-related groups)
classify all the patients discharged from a
hospital ward or day hospital in homogeneous
groups as regards the resources employed,
on the basis of the information in the hospital
discharge form (HDF)

METHODOLOGY

• Identified all hospitalizations related to 
previous disease

• Each case associated with the duration
of the disease, hospital treatment and
patient’s age

RESULTS
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2. INSURANCE COSTS

VARIABLES

• N. direct annuity in force at 31 December 2011

•Share of indemnity for biological damage (annual earnings
by degree of disability)

•Worker’s average annual earnings (level of disability)

• Probability of survival

VARIABLES

• N. annuity to surviving relatives in force at 31
December 2011

• Worker’s average annual earnings

• Probability of not dying or re-marring in 2012

INAIL METHOD

Direct Annuity

 Economic benefit distributed to surviving family
members (if annuity-holder die of causes
connected to the occupational accident)

 The annuity is divided in proportion to the degree
of kindship

Annuity to
surviving relatives

 main economic benefit provided by
Inail when, due to an injury work or
an occupational disease, remains an
absolute or a partial psycho-physical
damage.
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3. FISCAL COSTS

Impact of interrupted labour activity on public budget: 

 Loss of tax revenue due to the labour interruption 
 Saving of present and future flow of retirement expenditure

VARIABLES

• Income tax

• Consumption tax

• Retirement expenditure (-)

• Old-age benefits

METHODOLOGY

(OLS)
Ordinary Least Squares

Regression model

SOURCES

ECHP - European Community
Household Panel - EUROSTAT

EU-SILC – Statistics on Income
and Living Conditions

ISTAT

ReNaM 
Mesothelioma cases registered 

by economic sector, age, 
gender and year of incidence

06/03/2019 39

4. SOCIAL COSTS 

All losses borne by a country due to:

Reduction of production capacity of the workforce

Reallocation of resources that could have been used in other fields

Premature deaths related to mesothelioma reduce the “human capital”

SOURCES

ECHP EU-SILC

ReNaM 

Mesothelioma cases
registered by economic
sector, age, sex and year
of incidence

METHODOLOGY

Human capital method

(OLS) 
Ordinary Least Squares

Regression model 

 Earnings (t)

 Discount rate

 Average probability of being alive at
time (t)

 Average probability of being
employed at time (t)

VARIABLES
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SUMMARY OF ESTIMATED COSTS  PER PATIENT (2013)

Group of Costs Type of cost Euros

Public costs

Medical care cost
Outpatient 5,533

Inpatient 28,122

Insurance cost

Direct Annuity 14,000

Annuity to Surviving 

Relatives 
11,000

Fiscal cost

Tax Revenue Loss 68,288

Retirement Expenditure (-) - 68,155

Social costs
Human Capital 

Opportunity Costs
Productivity loss 192,284

Total € 251,072

RESULTS

Costs updated to 
2013 to ensure 
homogeneous 

results. 

Updating was 
based on the 

inflation  rates 
during the period  
covered by the 

analysis
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Additional intangible costs  
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ECONOMIC BURDEN OF MESOTHELIOMA IN ITALY  (1993-2008)

The Fourth Report analyzed 15,845 cases 
recorded 1993-2008

Italian National Mesothelioma Registry (ReNaM)

15,845 X 251,072 = EUR 3.97 billion (1993-2008)

UNDERESTIMATED
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1. How many countries have a total asbestos ban in 
place?

A. There is global coverage with asbestos ban

B. 135

C. 55 

D. 32
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2. In addition to pleural localization, what other 
forms of MM can we list? 

A. Pericardial

B. All of them

C. Peritoneal

D. Tunica vaginalis testis
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3. What are the estimated costs per patient of a MM case 
(including medical care, fiscal costs, compensation and 
litigation)? 

A. € 251,072

B. € 103,751

C. € 1,360,853

D. € 25,830

“When it comes to knowing the burden of asbestos-related diseases, we have only been 
able to scratch the surface of the problem.”

Ken Takahashi, 2014

Ancient Roman artefact, I-III sec. B.C. 
Vatican Museum


