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PREFACE
Benedetto Terracini

During the Twentieth Century, Italy was one of twntries worse hit by asbestos morbidity
owing to both the modes of industrial developmenbur country, and to the unfortunate circumstance
that, until the Nineteen Eighties, Italy was onetloé biggest asbestos producers in the world. On
average, twenty years ago, each Italian was comgumbore than one kilo of asbestos per year. Italy
was also, after the Scandinavian countries, ambaditst countries in the European Union to ban (in
1992) the import, export, manufacturing and salarof asbestos based products. Given the latency of
asbestos-related diseases and especially of méeathe of the pleuroperitoneal serous membranes, a
form of epidemiological monitoring was found to thecessary. The monitoring was cleverly set up by
ISPESL (Italian National Institute for Occupatiorghfety and Prevention), in cooperation with the
Regions, and this volume is the second report isratttivity.

Among the many messages gleaned from by the repaog,difficult to establish a rank of
importance. An important piece of news is certaihlg analysis of asbestos exposure distribution by
economic production sector in which those affedigdnesothelioma have been working (Table 14).
As confirmation of the opportuneness of having §aned a wholesale ban, there is a conspicuous
proportion of cases attributable to asbestos exposusectors where exposures would have been
impossible to be checked (as in the constructi@osg other than the traditional ones of extractio
and production of textiles, brakes and clutches asioestos cement. It was predictable taking into
account the observations made in other countries) as Australia, that for quite some time have had
the privilege of having a national mesotheliomaigty that also includes the working history of
victims.

For 53% of cases recorded by the Italian Nationesdihelioma Register (ReNaM) a certain or
probable past exposure to asbestos has been foutite iworking environment. For another 14%
exposure to asbestos is considered possible. Tgrepertions are not very different from the ones
commonly outlined in the literature, and accourdwt also be taken of the fact that 16.6% of cases
have been classified as “unknown exposure”: a ptaposet to decrease in future. Already today, a
first consequence of the availability of the ReNahbuld be the verification that procedures have
begun towards compensation (to the survivors, istroases) for each of those 53%. The refusal of the
principle of the monetary quantification of thekridoes not mean the denial of this right. Moreottes,
high number of cases of mesotheliomas in subjeitts past domestic and/or environmental exposure
(almost 10%) highlights the urgent need to enddineent difficulties of the Italian legal system in
giving some form of recognition to all victims ddleestos.

As a scientific research tool, the ReNaM opens el perspectives on different levels. It lends
itself to the application of relatively sophistiedt epidemiological approaches for measuring the
descending phase of the epidemic, that can be gbeeldin relatively short times, especially for
youngest generation Italians (those who startedkiwgrin periods when limited protection measures
for the initial perception of asbestos risk weratatg to be adopted in work places). The dataloése
the register lends itself to a quantification ofe tindividual exposures, and thus to analytical
epidemiology studies intended to improve knowledfi¢he role of temporal aspects on exposure. In
particular, it is to be hoped that analyses wilintede which allow us to separately estimate the @bl
the duration of exposure and of the time passexdt Hfe end of exposure to asbestos. As in othersor
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of carcinogenesis, these are important potentiaributions to knowledge about the mechanism of the
carcinogenic action of the various forms of asteskspecially in Italy, finally, attention has been
focused in recent years on possible individual epslility indicators for asbestos-related pleural
carcinogenesis. Even if it is unimaginable thas tstrand of research will find an application i th
prevention of mesotheliomas (or their diagnostiticgration), it has an undeniable potential to
contribute to basic knowledge about the processuainogenesis.
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CONSUMPTION OF ASBESTOS IN ITALY AND WORLDWIDE
A. Marinaccid, G. Gorinf

! National Mesothelioma Register (ReNaM), ltaliantibiaal Institute for Occupational Safety and
Prevention (ISPESL), Department of Occupational igied, Laboratory of Epidemiology and
Occupational Health Statistics

2 Regional Archive for Malignant Mesotheliomas of filuscany Region c/o Oncological Study and
Prevention Centre — Operative Unit of Occupatioaatl Environmental Epidemiology

Introduction

Total asbestos production in the world between 1&@02000 accounted for about 173 million tonnes
and more than 80% of this production refers to peeiod starting from 1960. The increase in
worldwide production levels is steady from the setpost-war period to the mid 1970s, a period when
it reaches its peak with more than 4.5 million tesfyear produced. Knowledge about the effects on
health due to the use of asbestos was developeg $ie 1960s and asbestos production (and
consumption) start decreasing from the early 19B02000 global consumption accounted for 31% of
that recorded in 1980 (it dropped from 4.7 milltonnes in 1980 to 1.5 million tonnes in 2000) [1].
Currently a complete or partial ban on asbestogngerway in several countries including Saudi
Arabia, Argentina, Austria, Belgium, Chile, DenmaFRinland, France, Germany, Italy, Norway, The
Netherlands, Poland, United Kingdom, Sweden, Swénd (for a complete list see the web site of the
International Ban Asbestos Secretariat http://wvintbrnet.com/~ibas/index.hjmin 2000 Brazil,
China, India, Japan, Russia and Thailand consunwed than 60,000 tonnes of asbestos and together
they account for 80% of worldwide consumption.

Italy is the only country in the European Uniondthger with Greece in which asbestos mines have
been active and is therefore not only an importérdiso a producer country. In 1992 asbestos was
finally banned and its production, use and salbiflatlen in all forms. The massive use of asbestos in
many different industrial activities put Italy angpthe countries in which the situation is particiyla
alarming as shown by several mesothelioma incidesnog mortality data analyses [2-4]. The
relationship between the asbestos consumption canee trends for asbestos-related neoplasia is
widely documented and quantitative analyses of siebeconsumption trends over time have been
published for several countries [5-13]. Recentlg #tatistical correlations between incidence and/or
mortality rates for pleural mesothelioma and/or eaumwere studied for ten industrialised countries
including Italy referring to latency periods thaéne not homogeneous between the various countries
[14-15].

In Italy the recording and in-depth study of casésncident mesothelioma started in 1988 in a few
regions. In 1993 the ReNaM was set up at the ftaNational Institute for Occupational Safety and
Prevention (ISPESL), and currently covers large pérthe national territory through the Regional
Operative Centres (COR). The ReNaM published measoirincidence, survival and wider studies on
the modes of exposure to asbestos for cases inardéme period 1993-1996 [16], for 1997 [17] - and
in this second report it presents the data forpaeod 1998-2001. Given the relatively too recent
availability of mesothelioma incidence measurementtaly and the absence in the mortality statssti

of a specific code for mesotheliomas (prior to ff¢h review of the International Classification of
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Diseases (ICD) coding system), mortality due tonary pleural tumour was often also considered to
be a reliable index for mesothelioma even if theme difficulties in the quality of the coding foeath
registration in terms of diagnostics, high moryaind the tendency to avoid invasive examinations i
patients with poor health [18].

The objective of this contribution is to preseng #imnual national trends of production, imports and
exports of asbestos in Italy and to compare thesed$ with those concerning other producer and
consumer countries. Moreover, the correlation betwthese trends and the historical data series for
mortality due to pleural tumour is evaluated inesrtb test whether aggregate level raw asbestos use
indexes can be used as reliable indicators.

Methods

The data for imports, exports and national productof asbestos for Italy are taken from the
publications of the Italian National Institute ofaSistics (ISTAT), the Italian Institute for Foreig
Trade and of the Directorate General of Mines @f Ministry of Industry. The selected commodity
code is “raw asbestos in the form of dust, fibresk, staples or other form”. A reconstruction iada

of the historical data series from 1911 (the firsér for which data are available). The quantités
imports and exports are not available for the pked®40-1945 due to the Second World War. The
variable “consumption” has been defined as the ftijyaobtained from the sum between national
production and the difference between imports axmbes C = Prod + (Imp — Exp). Each of these
variables was adjusted for the changes in resigeptilation over the years by shifting to annualpro
capita quantities. The population used for thift $hithe one published by the Italian Nationattitote

of Statistics. The statistics for the other cowstrare provided by the 03-83 open-file report ef tts
Department of the Interior — US Geological Survéydrldwide asbestos supply and consumption
trends between 1900 and 2000” by Robert L Virta fg to the analysis of the correlations with the
historical data series for pleural tumour mortalttye data obtained from the national death cedtié
database at the Italian National Agency for Newhihetogies, Energy and Environment (ENEA) were
used. The codes used for selecting the mortality dee 163.0 up to 1980 (ICD VIII) and 163.0-163.9
between 1980 and 2000 (ICD IX). The rates are stalisked with the direct method and with reference
to the resident population in 1991. With regargleural tumour mortality a temporal lag of 40 years
was set in several studies shown as the averagieciatime of the disease. The correlation index is
Pearson’s r coefficient. All the statistical analyavere carried out by using the Statistical Paekag
Social Sciences software (SPSS) (ver. 10.0).

Results

3,748,550 tonnes of raw asbestos were producethlynbetween the post-war period and the ban in
1992. Until the end of the 1980s Italy was the sddargest asbestos fibre producer in Europe #fter
Soviet Union and the largest one in the Europeamm@onity. The national production trend was
exponential up to the mid 1970s and reached it& ped976 with 164,788 tonnes produced. Up to
1987 production was kept above 100,000 tonnes-gedrthen rapidly decreased quickly to zero
starting from 1992. Imports underwent a similaregtldess regular trend. In particular raw asbestos
imports hit a peak in 1976 and 1979 with a littleein77,000 tonnes. Significantly, in the three-year
period 1989-1991, and thus close to the time of bha, Italian raw asbestos imports were still
extremely high (equal to about 60,000 tonnes a)yaad higher than the quantities produced. Raw
asbestos exports were high starting from 1965 adtoaufor about 25,000 tonnes and reached the peak
of 80,000 tonnes a year in the two-year period 18G5Up to 1988 they remained at around 50,000
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tonnes and then decreased very quickly. Overalloespof processed asbestos (asbestos cement
products and other goods) between the post-was et 1992 amount to 2,258,934 tonnes. (Figures 1
and 2; Table 1)

The comparison with the trend curve for producifonfor import for non-producing countries) in the
other countries considered shows a significant tdaky in reaching the peak. In particular in the
Scandinavian countries (Finland, Norway, SwedenR@dmark) — which are not producing countries
- imports reached a peak between 1967 and 1971§18] [12], whilst they were already in decline
at that time in the United Kingdom [19], United & [20] and Australia [11]. The pro-capita
consumption of raw asbestos in Italy was highen th® tonnes per 1,000 inhabitants up to 1988 and
exceeded that of the United States from 1974 orsvdFigure 3).

Italian production comes almost wholly from the ydutile mine of Balangero (twenty kilometres
North of Turin), the largest deposit in terms afesand number of plants in Western Europe. The mine
was active from the First World War (the registratiof workers began in 1932) up to the whole of
1989, over an area of many dozens of hectareshenolgerations which were carried out can be briefly
described in this sequence: excavation, first sewbrsd crushing, drying, selection and bagging. In
1970 the working population present was 242 (alhm&he uses of asbestos produced in Balangero
mainly concerned the asbestos cement industry, ptiogluction of friction materials and other
manufactured products. The fibre produced duedarimeralogical features of the site is not lond an
is therefore not very well suited for use in teedilproduction. For the latter and for the use béstos

in spray insulation imported fibres were used.talyl long fibre chrysotile was also produced in the
mines of Val Malenco in a proportion lower thanttbbBalangero, about 5% on average until the end
of the 1950s; subsequently and no later than ttee 1870s there was only residual production [21]
[22].

The composition by country of origin of Italian rasbestos imports shows that Canada, South Africa,
the former Soviet Union and Australia are, in tbider, the biggest exporting countries (from which
until the 1970s came more than 80% of total Italigports). Imports from Australia, probably of
crocidolite, drastically decreased since 1967 Whgenoom mine shut down in 1966) and those from
South Africa and the Soviet Union dropped frommfid 1980s. Canada remained the main exporter to
Italy for the entire period considered. The Europeauntries and Japan were the main countries of
destination of Italian raw asbestos exports forehtre period. Even for Italy the curve of starilsed
pleural tumour rates (a variable for which a honmegeis and long term historical data series is
available) follows the trend for production (and émnsumption of asbestos). The highest correlation
(almost linear) and very close together are obthimetween the production, the consumption of raw
asbestos and rates in men with a 40 year lag (B®ansbetween 0.87 and 0.91; p value < 0.0001). Fo
pleural tumours in women the correlation is lowlred largely significant (Pearson’s r between 0.76
and 0.81; p value < 0.001) (Table 2 and Figurédj.imports the correlations are decidedly lower.

Discussion

Although the relationship between consumption sieatos and incidence of mesothelioma (or pleural
tumour mortality) is ascertained and reported wresa analytical epidemiology studies, a time asialy

of the dynamics of this relationship over time la faggregate level for our country is not available
The consideration that this analysis is of interestnes firstly from the circumstance that Italys lza
temporally delayed trend for asbestos consumpta@npared to a great deal of European countries
(and even more compared to the United States asttalia) and the pro-capita amounts are especially
high. Worldwide production has been decreasingesit280, but it is significantly contributed to by
countries such as Brazil and China whose produd¢iesls are still very high and growing (in the €as
of China) and in which there are no planned rastricneasures for the use of asbestos (Figures 5, 6
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7). In the United States the drop in consumptiogabein the mid 1970s and in 1986 the quantities
accounted for about 1/10 compared to the peak [@@r Similarly in Australia production was
greatest in the decade 1970 to 1979 and subseguapttlly decreased until it ceased in 1983 [11].
The data published for Denmark, Norway, and Swesteaw an asbestos import trend (very similar
between them) with a very rapid decrease startiogn f1975 and zero quantities in the early 1980s
[12], [6] [9]. In Finland the trend reversal ocaenlreven earlier and stems from 1970 [13]. Among the
European countries France has dynamics closebettalian ones and therefore delayed compared to
the Scandinavian countries [5], whilst in the Udit€ingdom imports are almost zero from the mid
1980s [5]. In Italy consumption does not drop belb®d,000 tonnes-year until 1990. As regards the
type of asbestos, production was almost exclusivéiyysotile, whilst imports from Australia and
partly, from South Africa were presumably crocitiliTherefore crocidolite can be estimated to be 20
30% of Italian asbestos fibre imports. The analgéithe relationship of the dynamics of consumption
with an asbestos-related neoplasia occurrence imaest necessarily refer to a hypothesis on the
latency period. The latency range for the mesathai reported in the studies published ranges from
20 to more than 40 years. The National Mesothelidtegister estimated, only on cases with an
occupational exposure and incident in 1997, a methtency of 44 years. The German Register
estimates the average time between the first expamud the beginning of the disease as 38.7 years
with an extremely wide range (11-68) [10]. Averdgtencies longer than 40 years in subjects with
occupational exposure are reported by the Frengmsiee [23] and by the Australian Register for case
incident between 1986 and 1995 [24]. Several studrewide-ranging case histories and reviews show
a variability in the average latency time assodat@&h the type of exposure and the type of aslsesto
[25], [26].

In the correlation estimate exercise a 40 yeaiodenas taken as the average latency time. Given thi
assumption, asbestos consumption and mortality tduenalignant pleural tumours are strongly
correlated. In particular, this applies to the ngdeder and the correlations are lower if only ingo
are considered.

In Italy the adoption of measures geared towardsaiag the intensity of the exposure and to chajngin
the fibre used (reduction in the use of crocidplitegan in the mid 1970s even though limited teva f
production sectors (asbestos cement, shipbuilgiraguction of railway rolling stock); in 1986 lirsit
were introduced in the use of crocidolite and i829and operationally in 1994) the import, prodoicti
and sale of any type of asbestos was banned. Té#nship between consumption of asbestos and
exposure depends on the type of use, on the wokangditions, on the type of protection measures
adopted, and on the number of subjects exposedtres# circumstances have certainly not been
constant over time and have been difficult to measWVith these elements of caution in mind,
however, our results seem to show that productroooasumption of raw asbestos are variables that
can be used at the aggregate level as proxy measnte of exposure.
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Figura 1. Produzione nazionale ed importazioni di amianto in fibra. Istogramma a

barre sovrapposte. ltalia, anni: 1946-1992.
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Figure 1. National production and imports of astedibres. Stacked histogram. ltaly, years: 1946-
1992.
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Figura 2. Esporiazioni di amianto in fibra (fonnellate). ltalia, anni: 1946-1992.
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Figure 2. Exports of asbestos fibres (tonnes)y,lt@ars 1946-1992.
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Figura 3. Produzione nazionale di amianto grezzo. ltalia e Stati Uniti d'America;
tonnellate; anni: 1945-1992.
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Figure 3. National production of raw asbestosyltald United States; tonnes; years: 1945-1992.
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Figura 4. Produzione nazionale di amiantc e decessi per tumore maligno della
pleura in Italia {uomini e donne) dopo 40 anni. Retta di interpolazione ed intervallo

di confidenza al 95%.
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Figure 4. National production of asbestos and dedtle to malignant pleural tumours in Italy (men
and women) after 40 years. Interpolation straigig &nd 95% confidence interval.

Key:
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Figura 5. Produzione mondiale di amianto in fibre (migliaia di tonnellate; 1900-
2000).
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Figure 5. Worldwide production of asbestos fibté®sands of tonnes; 1900-2000).

Key:
Tonnellate Tonnes
Anno Year

19



Figura 6. Produzione nazionale di amianto grezzo in Cina (tonnellate; 1980-2000)
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Figure 6. National production of raw asbestos imn@lftonnes; 1980-2000).
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Figura 7. Produzione nazionale di amianto grezzo in Brasile (centinaia di
tonnellate; 1950-2000)
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Figure 7. National production of raw asbestos iazr(hundreds of tonnes; 1950-2000)
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Tabella 1. Produzione nazionale, importazioni, esportazioni e consumi di amianto
in fikra in Italia; 1946-1992 (tonnellate )

Ao Impartazisni Esportazioni Produzione Consumi
0] (E} nazionale(P} (P+I-E}
1846 3.476 173 8.814 12.118
1847 1.992 1.335 10.718 11.376
1948 2.098 3.346 13.044 11.796
1849 2799 4.037 15.877 14.640
1850 6.271 2,801 21.433 24.813
1851 9.435 1.421 22,612 30.625
1852 0.588 1577 23.938 31.048
1853 10.378 2.407 20.397 28.368
1854 11.795 2.325 23.784 33.254
1855 13.828 4.636 32101 41.293
1958 20.644 6.070 35785 E0.350
1857 30.652 4.802 36.615 62.466
1958 19.667 6.242 38.555 51.980
1859 14536 9.587 47.662 52611
1860 20.606 7176 54.914 77.344
1861 43.892 9.209 56.975 91.658
1862 40.842 7.891 55.211 88.162
1963 38.760 5412 57167 89.515
1964 45.219 9.033 68.556 104.742
1865 38.649 26.247 71.828 54.330
1966 43.764 35.965 B2.325 90.124
1867 45.529 34.173 101.062 112.419
1968 51.554 41.847 103.437 113.143
1969 58.220 46.075 112.526 124,680
1870 62.402 48.662 118.536 132.276
1871 64.257 48.971 119.568 134.854
1872 47.753 54 668 131.272 124.357
1873 60.288 63.181 150.256 147.364

an

Table 1. National production, imports, exports asthestos fibres consumption in Italy; 1946-1992
(tonnes).
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Key:

Anno

Year

Importazioni (1)

Imports (1)

Esportazioni (E)

Exports (E)

Produzione nazionale (P)

National production (P)

Consumi (P+I-E)

Consumption (P+I-E)

23




Aneo Importazioni Esportazioni Produzione Consumi
(n (E) nazionale(P) (P+I-E)

1974 B66.373 67.067 148.099 147.406
1975 66.457 B2.749 146.995 130.703
1976 77179 B3.752 164.788 158.215
1977 65.468 67.106 149327 147.690
1978 47.189 658.958 135402 113.633
1979 77.151 74.479 143.931 146.603
1980 66.545 63.815 157.794 160.525
1981 65.942 51.438 137.086 151.591
1982 56.884 48.624 116.410 124.671
1983 41.620 61.164 139.054 119.510
1984 40127 57.540 147272 129.859
1985 39.737 65.502 136.006 110.241
1986 47.895 45187 115.208 117.916
1987 48.864 51.541 118.3562 115.674
1988 46.315 50.936 94.549 89928
1989 60.687 37.532 44,348 67.503
1990 63.438 4825 3.860 62473
1991 58.906 1.156 15.000 72750
1992 36.205 1.686 34.519
Totale 1.900.885 1475416 3.748.550 4.174.025

Key:

Anno Year

Importazioni (1) Imports (1)

Esportazioni (E)

Exports (E)

Produzione nazionale (P)

National production (P)

Consumi (P+I-E)

Consumption (P+I-E)

Totale

Total
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Tabella 2. Correlazioni (e significativitd statistica) fra consumi, produzione ed
importazicni di amianto in fibra e tassi di moralita per tumore maligne della pleura
(uomini, donne e totale) (periodo di latenza 40 anni).

Tasso
Tasso standardizzato di Tasso standardizzato di
standardizzato di
motalith (uomini) martalith (totale)
Lag =40 A ) Lag =40
years yEArs
Lag =40 years
Importazioni rdi Pearson =0.58 0.45 0.56
p-value <0.01 =0.02 <0.01
Produzione
) 0.91 0.81 0.89
nazionale
=0.01 =0.01 =0.01
Consumi 0.87 [ 0.85
(Pr+lmp-Exp) <0.01 =0.01 =0.01

Table 2. Correlations (and statistical significgnbetween consumption, production and imports of
asbestos fibres and death rates by pleural malignamour (men, women and total) (latency period: 40
years).

Key:

Tasso standardizzato di mortalita Standardised death rate (men)
(uomini) Lag = 40 years Latency period = 40 years
Tasso standardizzato di mortalita Standardised death rate (women)
(donne) Lag = 40 years Latency period = 40 years
Tasso standardizzato di mortalita Standardised death rate (total)
(totale) Lag = 40 years Latency period = 40 years
Importazioni Imports

Produzione nazionale National production
Consumi (Pr+Imp-Exp) Consumption (Pr+Imp-Exp)

r di Pearson Pearson’s r
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EPIDEMIOLOGICAL SURVEILLANCE EXPERIENCES
FOR CASES OF MESOTHELIOMA IN OTHER
COUNTRIES: A COMPARATIVE ANALYSIS

A. Marinaccid, C. Branchi, E. Merlef

! ltalian National Institute for Occupational Safegnd Prevention, Department of Occupational
Medicine, Laboratory of Epidemiology and OccupatibiHealth Statistics

2 Regional Mesothelioma Register of Veneto Regi@®RC Regional Operative Centre - Veneto), c/o
Workplace Prevention, Hygiene and Safety Departr{f&RtSAL), AULSS 16 (Local Health and Social
Services Authority), Padua

The epidemiological surveillance of mesotheliomiad the analysis of asbestos exposure is currently
underway in many countries. In Denmark, Finlancldod, Norway and Sweden there are no
specialised registers set up, but the recordingaibnwide data on the incidence of all tumourghan
entire population is instead used. The mesothelimtidence data and the risk analysis by economic
sector takes place through linkage procedures whiative population-based tumour registers, census
data and occupational data archives. In GreatiBritee system is based on death certificates irchvhi
the working activity prevalently carried out by thebject during his or her life needs to be recdrde
Similarly in the United States the “work-relatedniguDiseases Program” promoted by the Division of
Respiratory Disease of the National Institute fec@pational Health and Safety (NIOSH) analyses the
outbreak of mesothelioma in relation to death tiegties and the Surveillance, Epidemiology and End
Results (SEER) collects incidence data, althougtiuding exposure data, on delimited local areas,
whilst in Germany the register is mainly orientedsétting out the criteria for compensation. Inneea
and Italy (like in Australia and New Zealand) thgidemiological surveillance of mesothelioma is
based on the active research of cases throughweonkebf health organisations where the disease is
diagnosed and treated (pathological anatomy inesifichest surgery wards, oncology, pneumology,
etc.). Occupational, residential and environmehistory in relation to possible exposure to askeito
entrusted to trained interviewers by means of sstijuenaire adopted at the national level and using
pre-established criteria for the mesothelioma diagnand the attribution of the exposure modes. The
summary features of the surveillance systems arersin Table 1.

Great Britain

The Mesothelioma Register was set up in the Uriedjdom in 1967. The data are collected by the
Epidemiology and Medical Statistics Unit, whichpart of the Health Policy Division of the HSE
(Health and Safety Executive) [www.hse.gov.uk]. TH8E is the technical organisation responsible
for checking that work places are properly conglin relation to health risks and it must alsocorép
to the Health and Safety Commission which is inrghaof carrying out legislative interventions
through the Parliament. The register gathers datanesothelioma cases identified through death
certificates, population-based tumour registersifiad occupational diseases. For each case theegen
is noted as is the area of residence at time ahdéze last full-time job and the anatomical siféhe
mesothelioma (pleura, peritoneum or not specifietjtil 1993, if there was insufficient data on the
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death certificate in order to make an adequatengpdhe ONS (Office for National Statistics) cadrie
out an additional medical investigation. The annuahber of mesothelioma deaths in Great Britain
has rapidly increased from 153 in 1968 (the firsarythat the register was set up) to 1,862 deaths i
2002. The rate of increase seems to decrease ie regent years. Projections indicate the years
between 2011 and 2015 as the maximum frequencgdyenith an estimate of 1950-2450 total deaths;
of these, 250-310 deaths are expected among wofrjerA$ regards the occupational risks, the
proportion of mesothelioma cases found amongst &srédealing with activities traditionally showing
a greater incidence (such as shipbuilding or ingravorkers) seems to be decreasing. However, it
must be assessed whether this result arises frerpribgressive reduction in the number of workers
employed in certain sectors and the consequengféanf workers to other activities, as reported on
the death certificate. Yet, what does emerge isgtio&ing relevance gained by some categories of
workers such as construction workers and plumiigradcording to the increase in the number of new
mesothelioma cases.

France

In France the National Mesothelioma Register wasupein 1975, but in the first few years it only
included five Departments and two Regions. In Janub98, with the impetus given by EU
legislation, the “Mesothelioma Register” was turnieto a National Mesothelioma Surveillance
Programme (PNSM) financed by the Labour Relatiomedborate and the Health Directorate General
of the Ministry of Employment and Solidarity. In@®the PNSM is actively operating for twenty-one
Departments in France (out of a total of ninetyowt 15 million inhabitants, including 4 million
inhabitants resident in areas showing a high imzde The sources identified for the notification of
mesothelioma cases are represented by the labestufr pathological anatomy, pneumology, chest
surgery and oncology. A project in cooperation with National Sickness Insurance Fund is currently
being arranged in order to urge occupational pleyssc to notify cases. A procedure for the
confirmation of histological diagnosis (the expade of the Mesopath group, the French Panel of
Pathologists) is applied to each case. Besidesnttidence analysis, the aim of the PNSM is to
examine in detail the causative factors of mesaiirel and therefore to study the mesothelioma risk
attributable to occupational and non-occupationglosure to asbestos as well as to study other
potential risk factors. The register revealed astam growth in the number of cases from 141 in8199
to 298 in 2002. In the areas controlled by thegtegj the incidence rate in 1998 was 1.18 cases per
100,000 inhabitants. The gender ratio is equal. tbhe average age is 71 years amongst men and 72
years amongst women. [3]. The incidence of mesiatimal in France is relatively low in comparison
with other industrialised countries but this diffiece, linked to the utilisation of asbestos thétriance
began at a later stage, tends to diminish sincerstant increase in the incidence is observed.
Researchers estimate an increase in the numbase$ cip to 2010-2020 [4] or even later [5].

Germany

In Germany the Mesothelioma Register was set U®u8 at the Institute of Pathological Anatomy of
the University Hospital in Bochum, Ruhr Region [<wwv.ruhr-uni-bochum.de>]. The Register deals
with morphological, epidemiological, experimentadamedico-legal issues regarding lung and pleural
diseases caused by asbestos (asbestosis, mesothelasbestos-related bronchial carcinoma).
Macroscopic, microscopic, histochemical, and imnsimchemical examinations are made of
materials sent by the various pathology institiibeshe Federal Republic of Germany as well as by
professional associations. The main objective ef rigister is to perform the anatomopathological
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assessment of the diagnoses and the measurentaet agbestos fibres in the biological material. The
numbers of recorded cases increased from 168 8 19815 cases of malignant mesothelioma
recorded in 1999; the register recently publishathcbn 3,942 cases of malignant mesothelioma
diagnosed between 1987 and 1999 [6].

The Netherlands

In The Netherlands thBlederlands Mesotheliomen Paneas set up since 1969 at The Netherlands
Cancer Institute. With reference to malignant meslo@mas, the incidence and survival rates in the
southern part of The Netherlands were studiedtisgafrom 1970. Most mesotheliomas affected the
pleura, the anatomical site for 119 cases (88%)w&sn 1975 and 1994, incidence rates for pleural
mesotheliomas (taking age into account) almost au@rom 10 to 19 per million inhabitants in the
case of men and from 2.4 to 3.8 in the case of wynMesothelioma mortality is constantly increasing
and the total number of deaths in the period 198881(6.5 men per each woman) was 5,526. The
mortality rate increased from 1 out of 100,000 #69 to 3.9 out of 100,000 in 1993. The scenario
considered to be most plausible by the researébersees a peak around 2017 with an estimate of 490
deaths per year and a subsequent rapid decredsé $fudy of special interest published recently
compares the incidence rate dynamics between ThigeNiends and Sweden [8] suggesting that the
differences in the two countries may be explaimeterms of asbestos consumption and characteristics
of exposure. The introduction of hygiene controbswes in the 1960s and 70s is now starting to show
its effect on the resulting decrease in the inageior 60-year-old subjects.

Scandinavian countries

In the Scandinavian countries, the population azevell as the presence of consolidated registratio
systems for all tumours that have been in existdocea few decades allowed the epidemiological
surveillance of mesothelioma cases to be carriedhoough linkage procedures involving the ava#abl
data sources without the need of setting up a afpe=il register. In Finland, during the five-yearipd
1990-1994 the age-adjusted incidence rate was désqaer million inhabitants in men and 2.9 cases in
women. The trend seems to show that the peak vaabed in the 1990s and currently the incidence is
starting to decrease. [9]. In Sweden, between 1&8&1 1998, 1,298 cases of mesothelioma were
identified amongst men and 233 amongst women. Toalence rate for pleural mesothelioma
increased until the mid 1990s, whilst recent aredysave shown a levelling off in the number of sase
[10]. It is interesting to note that in Sweden firet laws governing the use of asbestos have been
implemented since 1964, and that in the mid nimessventies raw asbestos imports drastically
decreased and dropped to zero around 1980 [11Al&milar trend in asbestos consumption and an
almost complete cessation of imports (no Scandamagbuntry is an asbestos producer) occurring in
the period 1980-1985 may also be documented fonaek[13], Finland [9] and Norway [14].

United States

The Surveillance, Epidemiology and End Results (®H&ogramme contains data on the incidence of
all tumours and it included nine registers betw#8A3 and 1991 and 11 registers between 1992 and
2000. 14% of United States population is represebiethe register. Approximately 2,000 cases are
estimated amongst men and 560 amongst women. Ddtecector of economic activity in which the
subjects affected by the disease were involved cmly available through the death certificates
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recording the subject’s last occupation before ldedhe analysis of the incidence and mortality data
has recently shown that the trend appears to ledlitey off after the peak reached in the period 00
2004, either in terms of age-standardised ratesbsolute values. The total number of mesothelioma
cases expected between 2003 and 2054 is 71,008 [¢&3e

Australia and New Zealand

Australia used to be an asbestos producing couantd/ the imports of chrysotile asbestos (from
Canada) as well as crocidolite and amosite (frontlSafrica) reached significant volumes throughout
the 1970s. The Wittenoom crocidolite mine (West&ustralia) was in operation between 1937 and
1966. The consumption peak was reached in 1975 avjphoduction of 70,000 tonnes/year. Its uses
mainly concerned the construction sector and thaufaaturing of asbestos cement products. The
Australian Mesothelioma Surveillance Programme heigaJanuary 1980. For each case reported,
there was a complete reconstruction of the occopaltiand environmental history to be made, based
on the patient’s or the relatives’ direct accostarting from January 1986, a less detailed natif
system was introduced involving a short questiaenand only histologically confirmed cases are then
recorded. Checks are regularly made with the tumegisters. A marked growth in the incidence rates
of mesothelioma cases has been recorded in théetastears [16] and there are about 450-600 cases
reported each year (out of a total population s&léhan 20 million inhabitants). The trend is still
upwards and is expected to continue like that footleer 5-15 years. The most affected working
activities are shipbuilding, the repair and maiateee of materials containing asbestos and the
activities associated with the Wittenoom mine. Bierage latency period between initial exposure to
asbestos and disease diagnosis is ranging betvéemmd340 years.

In New Zealand, the National Asbestos Register seasip in 1992 following the recommendations of
the Asbestos Advisory Committee (established in0)L9%he register contains data reported by the
subjects who were significantly exposed to asbeatut is divided into two parts: the first section
records those subjects who were exposed to ashebtiesthe second part refers to those subjects who
have an asbestos-related disease. Before beingdeetoall cases of asbestos-related diseases are
subject to verification by the experts of the NatibAsbestos Medical Panel. In 1995, the incidence
rate for mesothelioma was 25 cases per millionbithats in men and the incidence is expected to
double by 2010. [17]
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Table 1. Concise description of the features ofghidemiological surveillance systems for
mesothelioma cases in the countries where signifiegperiences are currently underway.

Country Specialised Settin Methods Pleura - Territoria Methods of | Institute Web site (if any)
register g-up of incidence/mortal | | extension | exposure
year recording ity rates survey
data (*100000)
Great Yes 1967 Death 2000-2002 National Last Health and Safety www.hse.gov.uk
Britain registers. Mortality occupation | Executive (HSE)
No active Men 5.47 Women shown on
research 0.89 death
certificate
France Yes. The 1975 Active 2000 21 Direct or Institute de Veille www.invs.sante.fr
National research Incidence Departmen | telephone | Sanitaire
Mesotheliom Men 2.1 Women | tsout of 90| interview —
a 0.4 questionnai
Surveillance re
Programme
(PNSM)
Germany Yes. German 1973 Notificatio | Not available Not Not Institution of the www.uv.ruhr-uni-
Mesotheliom ns to the available available Central Federation of bochum.de
a Register register. Industrial
No active Berufsgenossenschaf
research fen
The Yes. 1969 Tumour 1998 Not Not Eindhoven Cancer | www.ikcnet.nl
Netherlan | Nederlands registers. Mortality available available Registry
ds Mesotheliom No active Men 3.9 Women
en Panel research 0.25
Sweden No Record 2000-2002 National Record Swedish Cancer WWW.roc.se
linkage Mortality linkage Register
(Population| Men 5.47 Women
-Based 0.89
Tumour
Register,
occupation
al history)
Norway No Record 1995-1999 National Record Cancer Registry of | www.kreftregisteret.
linkage Incidence linkage Norway no
(Population| Men 2.61 Women
-Based 0.89
Tumour
Register,
occupation
al history)
Finland No Record 1990-1994 National Record Finnish Cancer www.occuphealth fi
linkage Mortality linkage Registry
(Population| Men 1.0 Women
-Based 0.29
Tumour
Register,
occupation
al history)
USA No Tumour 2000 13 areas; Last Surveillance, www.seer.cancer.gd
registers. Incidence 14% of the | occupation | Epidemiology and v
No active Men 1.9 Women | population | shown on End Results (SEER)
research 0.4 death
certificate
Australia Yes. 1986 Active 2001 National Direct or National www.nohsc.gov.au
Australian research Mortality telephone | Occupational Health
Mesotheliom Men 3.34 Women or mail and Safety
a Register 0.69 interview — | Commission
questionnai | (NOHSC)
re
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THE NATIONAL MESOTHELIOMA REGISTER (ReNaM): LEGISLA TIVE FRAMEWORK,
INFORMATION SYSTEM, EPIDEMIOLOGICAL INDICATORS

A. Marinaccid, A. Scarselfi, S. Tost

! ltalian National Institute for Occupational Safegnd Prevention, Department of Occupational
Medicine, Laboratory of Epidemiology and OccupatibiHealth Statistics

Following the implementation of Article 17 of Commty Directive No. 83/477 setting out “for
Member States the obligation to keep a registeeodgnized cases of asbestosis and mesothelioma”,
on 15 August 1991 Legislative Decree 277 was isgudidhly which in Article 36 — “Cancer Register”

— provides for “the setting up of a register ofageized cases of asbestosis and asbestos-related
mesothelioma at the Italian National Institute @ccupational Safety and Prevention (ISPESL)”. The
“Rules for the definition of the model and the pduares for keeping the register...” were set out by
Decree of the President of the Council of Ministecs 308 dated 10 December, 2002 published in
Official Journal No. 31 dated 7 February, 2003.

The National Mesothelioma Register (ReNaM) provildesa regional structure boosted by the fact that
during the 1990s in a few local organisations &ctbase research experiences had already been
developed. ISPESL agreed with the Regions bothattaption of joint operative standards and the
setting up of Regional Operative Centres (COR) thigoon the specific mandate of the respective
Health Departments, must carry out the activateamtrol, transmission and collection of information
flows, regarding the epidemiological surveillanéeases of mesothelioma. The main objectives of the
Register are the estimate of the incidence of cakpslignant mesothelioma in Italy, the collectiain

data on past exposure to asbestos, the identificaif unexpected sources of past occupational
exposures and of asbestos environmental contammatiany other causal agents.

The information system

The mesothelioma case survey is carried out bydRegiOperative Centres (COR) at the local health
organisations located in the area falling withieithcompetence, which diagnose and treat cases of
mesothelioma (Pathological Anatomy and HistologgiBes, pneumology wards, thoracic surgery and
oncology wards, etc.). Exhaustiveness and commstechecks for the case histories collected are
carried out through Hospital Discharge Forms (SDid ISTAT (ltalian National Institute of
Statistics) Death Certificates. Diagnostic refeeemrotocols for mesothelioma diagnosis criteria
standardisation allow us to set out the differemel of diagnostic certainty achieved.

The survey of the occupational medical history,lifeehabits and the residential history of eackecs
performed by interviewing the subject (direct intew) or, if unavailable, a close acquaintance
(indirect interview) which can provide data on therking and life history with a standard
questionnaire for which the interviewer has beercggally trained. Some Regional Operative Centres
are aided, for the collection of the data relatmg¢he occupational and residential exposure otHses
identified, by the cooperation of the Preventiorp@gments of the Local Health Units (AASSLL). The
classification of the probability of exposure tabestos is carried out in each Regional Operative
Centre on the basis of the working activity, of thersonal life history of the subject, of any
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environmental conditions and according to an ageeting system. As to the identification of cases,
the definition of the diagnostic certainty levehaved, the clinical and etiological data collentithe
definition of the histories of exposure of the aserified and the relevant classification and ogdi
systems, the procedures adopted are set out g¢hetly updated National Guidelines. [1]

Descriptive analyses

The data presented in the National Section ofwblame refer to the cases of mesothelioma reported
to ReNaM by the Regional Operative Centres witlinaidence date included in the period 1993-2001.
Currently the Regional Operative Centres of Piedm&falle d'Aosta, Lombardy, Autonomous
Province of Trento, Veneto, Friuli-Venezia Giullaguria, Emilia-Romagna, Tuscany, The Marches,
Umbria, Abruzzo, Campania, Apulia, Basilicata, ®@aia and Sicily have been set up. A few Centres
(Valle d'Aosta, Autonomous Province of Trento, UrmprAbruzzo, Calabria), due to their being
established only recently, have not yet sent datéhé National Register. Non-mesotheliomas and
benign mesotheliomas were excluded from the dadbysis.

The ReNaM Archive contains data on 5,173 cases. @45 cases (76.3%), the MM has been
classified as certain, for 777 cases as probabl#)and for 451 cases as possible (8.7%). 2.6 adses
mesothelioma were found in men for every case imem This indicator is strongly correlated with
the geographical reference area. In particularstiee of cases in women (which is equal to 27.6%
according to the national register) ranges fromi@%riuli-Venezia Giulia to 37% in Piedmont. Plelura
mesothelioma affects 93% of cases, but there ae384 recorded cases of peritoneal mesothelioma,
15 cases of pericardial mesothelioma and 14 cdfsdeaal by mesothelioma of the vaginal tunic of the
testicle. The percentage of cases of peritoneabtheoma in women is particularly high (41.6%).
The percentage of cases with an age at time ohdgg lower than 35 years is extremely low (28 sase
equal to 0.6% of the total) whilst more than 50%ca$es have an age at diagnosis between 55 and 74
years. The average age is 67.4 years for the setses recorded with a gradient compared to tred lev
of diagnostic certainty (65.5 years for cases @efias “certain”, 72.7 years for “probable” cased an
74.4 for “possible” cases) and to the anatomida &7.6 years for pleural mesotheliomas, 64.2 for
peritoneal mesothelioma, 61.6 for pericardial mesima and 58.9 for cases of mesothelioma of the
vaginal tunic of the testicle).

The morphology of slightly more than half of theaseded cases is epithelioid (50.1%), while it is
biphasic and fibrous respectively in the 7% and 1@P4he cases. This distribution is decidedly
constant in the two genders and does not show@preeiable differences by anatomical site.

Incidence measurements

Prior to this report the ReNaM published the inoke data for the five Regions which where the first
sources of the register (Piedmont, Liguria, Emiti@magna, Tuscany and Apulia) with reference to the
period when diagnosis was made comprised betwe@® 4:9d 1996 [2] and, for the same Regions, for
the year of incidence 1997 [3-4].

This report presents incidence measurements fgpehed between 1998 and 2001 for the Regions of
Piedmont, Lombardy (only for the year 2000), Vendtguria, Emilia-Romagna, Tuscany, The
Marches, Apulia and Sicily. The data which the Regi of Friuli-Venezia Giulia, Campania and
Basilicata sent to the National Register are shmathe tables as well, but the gathering cannotbget
considered exhaustive and therefore the measuremémiccurrence cannot be considered as having
regional incidence. The total incidence rates (samd standardised) are only calculated with refexenc
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to the areas with exhaustive data gathering. Ferdke standardisation the direct method was chosen
and the reference population is the one resideitaipn in 1991. In 2001 the standardised rate an th
pool of the regions was equal to 2.98 cases in p®m 100,000 residents for cases of pleural
mesothelioma (certain, probable and possible) aB# €ases in women (Table 10). As to peritoneal
mesothelioma the rate goes to 0.18 and 0.06 regelgcin men and women (Table 12). These
measurements are reduced by about 20% (see Tablesd911) if only “certain” malignant
mesothelioma is considered, excluding cases ofifdesand probable MM. The rates show significant
local variability, especially for pleural MM, ramgj from 10.4 cases per 100,000 resident people of
Liguria to 1.05 for Apulia (men). The analysis diettime trends is not easy due to the different
geographical reference areas and will have to lzuated on longer and more uniform historical
series.

Exposure data

The analyses of the data relating to the modesxpbsire refer to the whole set of data with a
diagnosis made between 1993 and 2001 (5,173 cdses)nodes of exposure were examined in detalil
for 3,552 cases (68.7%) whilst they are being @efifor else the modes of exposure can no longer be
investigated due to objective conditions) for 1,82%es (31.3%). Exposure reconstruction procedures
have almost always taken place through an interviemgeted at the subject or the family (or
cohabitees) of the subject (respectively in 46.8fh45.6% of cases).

In the set of cases with definite exposure, 67.4%\s an occupational exposure (certain, probable,
possible), 4.3% presents domestic exposure, 4.28ehgironmental exposure whilst exposure for
1.3% of cases relates to a non occupational aceuv. recreation or hobby. It is very significtimat in
women the percentage of cases with occupationalsexp (compared to the cases defined) drops to
30.1%. In 22.8% of cases exposure is improbablenanown. Therefore the percentage of cases of
mesothelioma for which the medical history analyslsowed an occupational, environmental,
domestic, or hobby-related exposure to asbestegiusl to 77.2% out the entire set of data. This
indicator is dependent on the exposure surveyinggaiures, on the anatomical site and on gender in a
non negligible way; if in fact it is estimated orflyr cases for which a direct interview is avaigghit
rises to 83.3% and reaches 89.2% if it is furtheitéd to cases of pleural mesothelioma in men.
Latency, defined as the difference between the aofattee diagnosis and the beginning of exposure was
measured for the 2,544 cases of mesothelioma fachwé date for the beginning of exposure is
available. The average and median latency is elgutzeespectively to 43.6 years and 44 years with a
12 year standard deviation and a normal distrilbudimund the mean. No appreciable differences were
found in the latency by gender, mode of exposueeshestos and anatomical site.

The analysis of the sectors involved highlightsoedr risk for workers employed in the mineral
extraction sector, whilst secondary asbestos psougsvorkers prove to be the most affected. In
particular, in the context of the set of subjedtsaed by the disease due to occupational expptuge
sectors of economic activity most affected are tanton, shipyards, heavy industry (engineerind an
metallurgy), railway rolling stock and the asbestement industry. The picture however is extremely
varied (Table 14) and there is occupational expoguseveral other sectors partly due to the pEsen
of asbestos insulation material in working placesgér-refineries, the chemical industry, petroleum
extraction and refining, electrical power productietc.), and partly caused by indirect and in many
cases unwitting exposure (the glass industry, pams/ehicle maintenance sector, the textiles sgcto
etc.).

The exposure distribution by economic sector iseugding important changes over recent years. If the
weight of each economic sector is defined as theepéage of exposure in this sector compared to the
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total set of cases with defined exposure (i.ewfoich one of the categories provided for by the REN
guidelines was assigned), the weight of the “tradél” sectors of shipyards, railway rolling stoakd

the asbestos cement industry is decreasing, thstilylvery significant. In particular for shipyardts
decreased from 19.7% in the incidence period 1¥88B %o 10.3% in the period 1999-2001, for the
railway rolling stock from 5.5% to 4%, and for tasbestos cement industry from 3.9% to 3.5%. The
opposite goes for the so-called “emerging” secf{oes those sectors for which the weight of total
exposure is growing): the textiles industry andstarction sector; for the latter occupational sphar
the last few years we have witnessed an espedaiye growth in the number of cases reported.
Compared to the case histories described in thet Rieport [2], the analysis of the entire set dhda
(incidence period 1993-2001), shows the preseneerain-negligible number of cases in the service
sector (public administration, health, educatiamg tb the presence of asbestos in the working place
The modes of exposure in the textiles (not asbeatus agriculture sectors, recently highlightedhie
framework of the ReNaM activity (see the final @ project report of the Italian National Inst#u
for Occupational Safety and Prevention (ISPESL) aases previously classified as “unknown”
exposure, available on the web site of the Regis@ar the following address:
(http://www.ispesl.it/ispesl/sitorenam/ricerca/Retme conclusiva_ignoti.pfifand further discussed
in this report, represent an important contributiorknowledge on the phenomenon of exposure to
asbestos in our country and stress the importahepidemiological surveillance of rare events vath
view to prevention.

In this report specific in-depth sections are datid to the sectors of shipyards, railway rollitack,

and to maritime, textiles and agricultural workgi@s well as to exposures detected in the
environmental or residential sphere).These sectiepert the state of current knowledge that can be
inferred from the studies published and the picameerging from the National Register data.

Guide to interpreting the tables

Table 1 shows the distribution by level of diagimosertainty and anatomical site and Table 2 shows
the distribution of the absolute values by yeard@gnosis and Region. Tables 2A-2D show the
distribution of cases by year of diagnosis and Begplit into anatomical site (pleura and peritangu
gender and diagnostic certainty level (“certain Midnd “certain, probable, possible MM ). Table 3
shows the distribution by age groups, gender aradoamical site of cases of certain, probable and
possible mesothelioma and Tables 5-8 and 9-12 c¢tgply show the raw and standardised rates (per
100,000 residents) by gender, anatomical site gaghdstic certainty. Table 13 shows the distributio
of cases by mode of exposure and gender and Tdb#dws the sectors of exposure for cases with
occupational exposure. In subjects for which arupational exposure with an equal level of certainty
(certain, probable, possible) was attributed irfedént economic sectors, a multiple exposure is
assigned (i.e. more than one exposure for the sainject). Therefore the number of exposures may
fail to coincide with the number of cases. On tlieep hand in subjects to which an occupational
exposure was attributed in an economic sector vetbrence to more than one duty (and/or to more
than one time period), a single exposure is asdighiee classification of the economic sectors &red t
transitional table with respect to the ISTAT Ateta®ding system are shown in the Appendix.

35



References

1. Nesti M, Adamoli S, Ammirabile F et al. (eds). Len&uida per la rilevazione e la definizione
dei casi di mesotelioma maligno e la trasmissioelte dnformazioni allISPESL da parte dei
centri  operativi regionali. ISPESL Monograph, Rome&003. Available at
http//www.ispesl.it/ispesl/sitorenam/index.asp

2. Nesti M, Marinaccio A, Silvestri S (eds). Il RegstNazionale dei Mesoteliomi: | Rapporto.
ISPESL, Rome 2001. Available at http//www.ispeljtesl/sitorenam/index.asp

3. Nesti M, Marinaccio A, Chellini E & Regional Opei@tal Centers. Malignant mesothelioma in
Italy, 1997. Am J Ind Med 2004 Jan; 45(1):55-62

4. Nesti M, Marinaccio A, Chellini E & Regional Opei@tal Centers. Surveillance of malignant
mesothelioma cases and definition of asbestos ax@o$997 data of ReNaM. Epidemiologia e
Prevenzione 2003 May-Jun; 27(3):147-153

36



Table 1.

Table 2.

Table 2.A

Table 2.B

Table 2.C

Table 2.D

Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

Table 8.

Table 9.

Table 10.

Table 11.

Table 12.

Table 13.

Table 14.

INCIDENCE AND EXPOSURE DATA: STATISTICAL TABLES

Number of cases by level of diagnostidatety and anatomical site (incidence period
1993 - 2001).

Number of cases of certain, probable amskiple malignant mesothelioma by year of
diagnosis and Region (incidence period 1993 - 2001)

Number of cases of certain pleural maignmesothelioma by year of diagnosis, Region
and gender (incidence period 1993 - 2001).

Number of cases of certain, probableassible pleural malignant mesothelioma by year
of diagnosis, Region and gender (incidence periiBt 2001).

Number of cases of certain peritonealignaht mesothelioma by year of diagnosis,
Region and gender (incidence period 1993 - 2001).

Number of cases of certain, probable assible peritoneal malignant mesothelioma by
year of diagnosis, Region and gender (incidenceg@d993 - 2001).

Number of cases of certain, probable @sibte malignant mesothelioma by anatomical
site, age group referred to the time when diagneas made and gender (incidence period
1993 - 2001).

number of cases of certain, probable ssipte malignant mesothelioma by anatomical
site and morphological code (incidence period 192301).
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and Region. Cases of certain, probable, possikleral malignant mesothelioma.
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Tabella 1. Numero di casi per livello di certezza diagnostica e sede anatomica
(periodo di incidenza 1993 — 2001)

Diagnosi Pleura [ Peritoneo | Pericardio | Testicolo | Tolale casi
MESOTELIOMA MALIGNO
CERTO 3631 288 12 14 3.945
MESOTELIOMA MALIGNO
PROBABILE 737 a7 3 777
MESOTELIOMA MALIGNO
POSSIBILE 442 9 451
DA DEFINIRE 21 2 23
TOTALE 4.831 336 15 14 5.196

Table 1. Number of cases by level of diagnostitatety and anatomical site (incidence period 1993—

2001).

Key:

Diagnosi Diagnosis
Pleura Pleura
Peritoneo Peritoneum
Pericardio Pericardium
Testicolo Testicle
Totale casi Total of cases

MESOTELIOMA MALIGNO

CERTAIN MALIGNANT

CERTO MESOTHELIOMA
MESOTELIOMA MALIGNO PROBABLE MALIGNANT
PROBABILE MESOTHELIOMA
MESOTELIOMA MALIGNO POSSIBLE MALIGNANT
POSSIBILE MESOTHELIOMA

DA DEFINIRE TO BE DEFINED
TOTALE TOTAL
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Tabella 2. Numero di casi di mesotelioma maligno certo, probabile e possibile

peranno di diagnesi e Regione (periodo di incidenza 1993 - 2001)

Regiona 1993 1994] 1895 1996) 1897) 1958( 1589 2000 2001 Totale Casi
FIEMONTE 1 85 104) 121] 151] 161] 163[ 183 178 1.247
LOMBARDIA 0 0 0 0 0 0 0] 286] 13 457
VENETO 45 45 ixt] 55 54 67 [ 90 85 587
FRIULI-VENEZIA

GIULIA 0 16 26 14 15 23 0 0 98
LIGURIA 44 80) 122 137 135) 145] 138[ 150 961
EMILIA-

ROMAGHA 21 30 52 72 79 83 73 85 95 590
TOSCANA 21 23 3 39 45 66 64 67 74 430
MARCHE 22 20 14 28 26 3 141
CAMPANIA 0 0 0 0 22 54 pili]
PUGLIA 24 pat] 32 43 44 41 36 34 26 309
BASILICATA 0 0 0 0 0 0 8 7 15
SICILIA 0 0 0 0 60 ixd 74 66 262
TOTALE 22| 256) 394| 500] 544) 646) 671] 993( 957 5173

Table 2. Number of cases of certain, probable aoskiple malignant mesothelioma by year of

diagnosis and Region (incidence period 1993-2001).

Key:

Regione Region

Totale Casi Total of Cases
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA FRIULI-VENEZIA GIULIA
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
CAMPANIA CAMPANIA
PUGLIA APULIA
BASILICATA BASILICATA
SICILIA SICILY

TOTALE TOTAL
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Tabella 2.A Numero di casi di mesotelioma maligne certo della pleura per annc di
diagnosi e Regione (pericdo di incidenza 1993 - 2001).

Donne

Ragiona 1993 | 1994 | 1995 | 1996 | 1997 [ 1998 | 1999 [ 2000 | 2001 | Totale Casi
PIEMCONTE 27| 25 30 19 38| a7 28| 48| 40 290
LOMBARDIA 63| 48 109
VENETO 9 6 47| 12| 12| 18| 47 z2] 1 124
FRIULFVENEZIA GIULIA 1 1 1 2 5
LIGURIA 7 6 10 10| 18 13 14 18 92
EMILIA-ROMAGNA 3 4 11 14 18] 17 14 12 15 108
TOSCANA 4 5 3 6 6 6 4 11 17 G2
MARCHE 4 3 1 5 6 5 24
CAMPANIA 3 9 12
PUGLIA 9 9 [ 4 10 5 [ 5 4 58
BASILICATA 2 2 4
SICILIA 6 5 8 11 30
TOTALE 52| 56 74 TO| 98| 106| 94| 192| 176 918
Uomini

Ragiona 1993 | 1994 | 1995 | 1996 | 1997 [ 1998 | 1999 [ 2000 | 2001 | Totale Casi
PIEMCONTE 47| 47 52 74 T3l T2 81 73 70 569
LOMBARDIA 118 80 209
VENETO 32| 28 35 30 H 3r 51 56 58 358
FRIULFVENEZIA GIULLA 12| 23 10| 18 18 79
LIGURIA 20| 45| 47 B8| 63 73| 63 7 440
EMILIA-ROMAGNA 7 17 18 33 34 39 38| 48 51 285
TOSCANA 16 14 25| 28| 24| 45( 44 49 45 290
MARCHE 10 12 9 15| 18 19 81
CAMPANLA 17 42 59
PUGLIA 13 14 20 32 28] 23] A 25 20 187
BASILICATA 3 1 4
SICILIA 30 H 41 40 142
TOTALE 115| 140 | 207 277 271| 334 352| 510 507 2713

55

Table 2.A Number of cases of certain pleural maigrmesothelioma by year of diagnosis and Region
(incidence period 1993-2001).
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Key:

Donne Women

Regione Region

Totale Casi Total of Cases
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA FRIULI-VENEZIA GIULIA
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
CAMPANIA CAMPANIA
PUGLIA APULIA
BASILICATA BASILICATA
SICILIA SICILY

TOTALE TOTAL

Uomini Men
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Tabella 2.B Numero di casi di mesotelioma maligno certo, probabile o possibile
della pleura per anno di diagnosi e Regione (pericdo di incidenza 1993 - 2001).

Donne

Regione 1993 (1994 | 1995 | 1996 | 1997 | 1998 | 1999 (2000 | 2001 | Totale Casi
PIEMONTE 33| 27 33 30 49 50 54 72 59 407
LOMBARDIA 92 60 152
VENETO ] 7| 20| 13| 15| 23| 18| 24| 14 143
FRIULFVENEZ A GILULIA 1 1 1 3 1]
LIGURLA 14 15| 28 24 28 29| 27 30 195
EMILIA-ROMAGHA 4 5 19 17 23| 22 18 19 20 147
TOSCAMA 4 5 3 1] 9 1] B 11 22 74
MARCHE 1] 4 2 B 7 1] 33
CAMPANIA 9 12
PUGLIA ] ] ] 5] 11 8 8 4 65
BASILICATA 2 4 1]
SICILIA 9 7 12 15 43
TOTALE 59| &7 97 106 | 136) 148 | 153 | 274 | 243 1.283
Lomini

Regione 1993 (1994 | 1995 | 1996 | 1997 | 1998 | 1999 (2000 | 2001 | Totale Casi
FPIEMONTE 59 51 58| 83 88| BB 94 98| 103 722
LOMBARDIA 164 114 278
VENETO 35 32 38 a4 35 39 55 59 82 389
FRIULFVENEZIA GIULLA 13| 24| 11| 18| 18 a4
LIGURLA 30 72 82| 105 102 15[ 110] 118 745
EMILIA-ROMAGHA 11 23 3 45 47 55 49 56 87 384
TOSCAMA 16 16 28 a2 32 57 54 54 50 339
MARCHE 11 14 11 17 17 21 1
CAMPANIA 17 42 59
PUGLIA 14 18 25 a7 3 3 24 28 20 228
BASILICATA 5 2 7
SICILIA 47 48 57 49 21
TOTALE 135| 170 | 265| 358 363 | 448 | 474 | 665 649 3.527

56

Table 2.B Number of cases of certain, probablecssible pleural malignant mesothelioma by year of
diagnosis and Region (incidence period 1993-2001).
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Key:

Donne Women

Regione Region

Totale Casi Total of Cases
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA FRIULI-VENEZIA GIULIA
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
CAMPANIA CAMPANIA
PUGLIA APULIA
BASILICATA BASILICATA
SICILIA SICILY

TOTALE TOTAL

Uomini Men
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Tabella 2.C Numero di casi di mesotelicma maligno certo del pertonec per anno
didiagnosi e Regione (periodo di incidenza 1993 - 2001).

Donne

Ragiona 1993 | 1994 | 1995 | 1996 | 1997 [ 1998 | 1999 [ 2000 | 2001 | Totale Casi
PIEMCONTE 4 4 4 7 11 7 5 6 48
LOMBARDIA 3 3 6
VENETO 1 3 5 1 3 3 2 2 20
FRIULU-VENEZIA GIULIA 1 1 2
LIGURIA 1 2 3
EMILIA-ROMAGNA 3 1 3 3 4 6 2 22
TOSCANA 1 1 1 2 7
MARCHE 2 1 1 4
CAMPANIA 1 1
PUGLIA 1 1 2
BASILICATA 1 1
SICILIA 2 1 3
TOTALE 8 3 7 17 17| 21 13| 19 14 119
Uomini

Ragiona 1993 | 1994 | 1995 | 1996 | 1997 [ 1998 | 1999 [ 2000 | 2001 | Totale Casi
PIEMCONTE 4 4 5 3 6| 10 6 3 5 45
LOMBARDIA 4 9 13
VENETO 3 7 2 2 1 6 27
FRIULFVENEZIA GIULIA 2 1 1 2 6
LIGURIA 2 6 3 1 12
EMILIA-ROMAGNA 3 4 2 5 2 4 20
TOSCANA 1 2 2 2 2 9
MARCHE 3 1 2 1 4 11
CAMPANIA 1 1 2
PUGLIA

BASILICATA 1 2 1 2 2 1 2 11
SICILIA 3 4 3 2 12
TOTALE 8| 10 17 12| 22| 18| 24| 22 36 169

57

Table 2.C Number of cases of certain peritonealignaht mesothelioma by year of diagnosis and
Region (period of incidence 1993-2001).
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Key:

Donne Women

Regione Region

Totale Casi Total of Cases
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA FRIULI-VENEZIA GIULIA
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
CAMPANIA CAMPANIA
PUGLIA APULIA
BASILICATA BASILICATA
SICILIA SICILY

TOTALE TOTAL

Uomini Men
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Tabella 2.0 Mumero di casi di mesotelioma maligno certo, probabile o possibile
del peritonec per anno di diagnosi e Regione (periodo di incidenza 1993 - 2001).

Donne

Regione 1993 | 1994 [ 1995 | 1996 (1997 | 1998 | 1999 (2000 | 2001 | Totale Casi
PIEMONTE 4 1 7 4 7 12 B 7 7 57
LOMBARDIA 5 4 9
WVENETO 1 1 3 5 1 3 3 2 2 21
FRIULU-VENEZIA GILULIA 1 1 2
LIGURIA 1 1 2 1 5
EMILIA-ROMAGHA a 1 1 a a 4 1 7 2 25
TOSCAMA 1 1 1 2 7
MARCHE 2 1 1 1 5
CAMPANIA 1 1
PUGLIA 1 2 3
BASILICATA 1 1
SICILIA 2 1 3
TOTALE 9 4 12 17 17 22 17 25 16 139
Lomini

Regione 1963 | 1994 1995 |1996 | 1997 | 1998 [ 1998 | 2000 | 2001 | Totale Casi
FPIEMONTE 4 5 5 4 7 11 7 1] B 57
LOMBARDIA 5 10 15
VENETO 4 B 2 3 1 1 1] 30
FRIULFVENEZ A GILULIA 2 1 1 2 1]
LIGURLA 2 1 1] 5 1 1 16
EMILIA-ROMAGHA 3 5 3 5 2 4 22
TOSCAMA 1 2 2 2 2 9
MARCHE 3 1 1 2 1 4 12
CAMPANIA 1 1 2
PUGLIA 1 2 1 2 1 2 1 2 12
BASILICATA 1 1
SICILLA 3 5 3 2 13
TOTALE B 12 18 15| 25 23 27 26 41 185

58

Table 2.D Number of cases of certain, probableassible peritoneal malignant mesothelioma by year
of diagnosis and Region (incidence period 1993-2001
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Key:

Donne Women

Regione Region

Totale Casi Total of Cases
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA FRIULI-VENEZIA GIULIA
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
CAMPANIA CAMPANIA
PUGLIA APULIA
BASILICATA BASILICATA
SICILIA SICILY

TOTALE TOTAL

Uomini Men
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Tabella 3. Numero di casi di mesotelioma maligno certo, probabile o possibile per

sede anatomica, classe di eta alla diagnosi e sesso (pericdo di incidenza 1993 -

2001).

Pleura Peritoneo | Pericardio | Testicolo | Totale Casi_| Totale Casi
Classe Eta| M F M F | M | F M M F
0-24 2 1 1 1 4 1 5
25.34 9 8 5 1 2| 17 7 24
35-44 75 35| 10 3 2 1| 88| 38 126
45-54 350 112 22| 18 1| 373| 128 501
55-64 9a1| 278| 81| 35 1| 2 993| 315 1.308
85-74 1.230| 418| 87| 51 5| 3 6| 1.308| 473 1.781
75-84 758| 326| 28| 25 1 3| 789| 351 1.140
85+ 171|107 3 7 174 114 288
TOTALE | 3.527| 1.283| 195| 139 10| 5 14| 3.746 | 1.427 5173

Table 3. Number of cases of certain, probable asibte malignant mesothelioma by anatomical site,
age group referred to the time when diagnosis wadenand gender (incidence period 1993-2001).

Key:

Pleura Pleura
Peritoneo Peritoneum
Pericardio Pericardium
Testicolo Testicle
Totale casi Total of cases
Classe Eta Age group

M M

F w

TOTALE TOTAL
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Tabella 4. Numero di casi di mesotelioma maligno certo, probabile o possibile per
sede anatomica e codice morfologico (pericdo di incidenza 1993 - 2001).

Marfologia Pleura | Peritones |Pericardio | Testicolo | Totale casi
ME SOTELIOMA MALIGNO 935 102 6 6§ 1.048
ME SOTELIOMA MALISNO FIBROSO 329 9 1 0 339
ME SOTELIOMA MALIGNO EFITELIOIDE 2176 168 3 7 2.354
MESOTELIOMA MALIGNO BIFASICO 525 29 2 1 557
NON DISPONIBILE 845 26 3 0 874
TOTALE 4.810 334 15 14 5173

Table 4. Number of cases of certain, probable ssipte malignant mesothelioma by anatomical site
and morphological code (incidence period 1993-2001)

Key:

Morfologia Morphology

Pleura Pleura

Peritoneo Peritoneum

Pericardio Pericardium

Testicolo Testicle

Totale casi Total of cases
MESOTELIOMA MALIGNO MALIGNANT MESOTHELIOMA
MESOTELIOMA MALIGNO FIBROUS MALIGNANT
FIBROSO MESOTHELIOMA
MESOTELIOMA MALIGNO EPITHELIOID MALIGNANT
EPITELIOIDE MESOTHELIOMA
MESOTELIOMA MALIGNO BIPHASIC MALIGNANT
BIFASICO MESOTHELIOMA

NON DISPONIBILE NOT AVAILABLE

TOTALE TOTAL
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Tabella 5. Tassi grezzi (x 100.000 abitanti) per sesso, pericdo di incidenza (1998 -
2001) e regicne. Casi di mesotelioma maligno certo della pleura

Donne

Regicne 1958 1999 2000 2001
PIEMONTE 1,69 1,28 211 1,83
LOMBARDIA 1,36 099"
VENETO 0,79 0,74 0,95 0,48
FRIULFVENEZ A GILLIA = 0,33

LIGURLA 1,89 1,54 1,67 1,82
EMILIA-ROMAGHA 0,84 0,69 0,59 0,73
TOSCAMNA 0,33 0,22 0,61 0,594
MARCHE 0,13 0,67 0.8 0,66
CAMPANIA * 0,10 0,31
PUGLIA 0,24 0,29 0,24 0,19
BASILICATA * 0,65 0,66
SICILIA 0,23 0,19 0,31 0,43
TOTALE *~ 0,73 0,63 0,97 0,82
Uomini

Regione 1958 1999 2000 2001
PIEMONTE 3,51 298 3,58 3,44
LOMBARDIA 274 207"
VENETO 1,71 2,35 257 2,64
FRIULFVENEZIA GILULIA = 2,84 3,20

LIGURLA 8,30 9,68 8,41 9,53
EMILIA-ROMAGHA 2,06 2,00 252 266
TOSCAMNA 268 262 282 268
MARCHE 1,28 213 2,25 267
CAMPANIA * 0,61 1,51
PUGLIA 1,17 1,07 1,28 1,02
BASILICATA * 1,01 0,34
SICILIA 1,23 1,28 1,70 1,66
TOTALE = 2,33 245 2,73 2,74

* | dati per le Regioni del Friul-Venezia Giulia, Campania e Basilicata e della Lombardia per l'anno
2001 devono essere considerati parziali o mancanti e quindi escluse dalle elaborazioni aggregate
dei tassi (grezzi e standardizzati)

** | tassi (grezzi e standardizzati) totali per anno di diagnosi sono oltenuti con riferimento alle sole
regioni del Piemonte, Lombardia (per il solo anno 2000), Veneto, Liguria, Emilia-Romagna,
Toscana, Marche, Pugliae Sicilia.

[y

Table 5. Crude rates (x 100,000 inhabitants) bydgernperiod of incidence (1998-2001) and Region.
Cases of certain pleural malignant mesothelioma.
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Key:

Donne Women

Regione Region
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA * FRIULI-VENEZIA GIULIA *
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
CAMPANIA * CAMPANIA *
PUGLIA APULIA
BASILICATA * BASILICATA *
SICILIA SICILY

TOTALE ** TOTAL **

Uomini Men

* Data concerning Friuli-Venezia Giulia, Campariasilicata and Lombardy for the year 2001 must
be considered as partial or missing and they nigsefore be excluded by the aggregate processing of
the rates (raw and standardised).

** The total rates (raw and standardised) by ydadiagnosis collected refer to Piedmont, Lombardy
(only for the year 2000), Veneto, Liguria, EmiliaRagna, Tuscany, The Marches, Apulia and Sicily.
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Tabella 6. Tassi grezzi (x 100.000 abitanti) per sesso, pericdo di incidenza (1998 -
2001) e regicne. Casi di mesotelicma maligno certo, probabile, possibile della pleura

Donne

Regicne 1958 1999 2000 2001
PIEMONTE 2,28 247 3,30 2,70
LOMBARDIA 1,99 128"
VENETO 1,01 0,78 1,04 0,60
FRIULFVENEZ A GILLIA = 0,49

LIGURLA 3,30 3,44 3,22 3,60
EMILIA-ROMAGHA 1,09 0,89 0,93 0,98
TOSCAMNA 0,33 0,44 0,61 1,21
MARCHE 0,27 1,07 0,93 0,80
CAMPANIA * 0,10 0,31
PUGLIA 0,38 0,39 0,24 0,19
BASILICATA * 0,65 1,31
SICILIA 0,35 0,27 0,47 0,58
TOTALE ** 1,02 1,03 1.4 1,17
Uomini

Regione 1958 1999 2000 2001
PIEMONTE 4,30 4,60 4,80 5,06
LOMBARDIA 3.78 282"
VENETO 1,81 2,54 2, 283
FRIULFVENEZIA GILULIA = 3,20 3,20

LIGURLA 13,43 15,25 14,68 1598
EMILIA-ROMAGHA 2,81 258 294 3,50
TOSCAMNA 3,39 3,22 3,22 298
MARCHE 1,57 241 240 296
CAMPANIA * 0,61 1,51
PUGLIA 1,57 1,22 1,43 1,02
BASILICATA * 1,69 0,68
SICILIA 1,93 1,98 236 2,04
TOTALE = 3,15 3,34 3,58 3,60

* | dati per le Regioni del Friul-Venezia Giulia, Campania e Basilicata e della Lombardia per l'anno
2001 devono essere considerati parziali o mancanti e quindi escluse dalle elaborazioni aggregate
dei tassi (grezzi e standardizzati)

** | tassi (grezzi e standardizzati) totali per anno di diagnosi sono oltenuti con riferimento alle sole
regioni del Piemonte, Lombardia (per il solo anno 2000), Veneto, Liguria, Emilia-Romagna,
Toscana, Marche, Pugliae Sicilia.

g |

Table 6. Crude rates (x 100,000 inhabitants) bydgernperiod of incidence (1998-2001) and Region.
Cases of certain, probable, possible pleural matigmesothelioma.
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Key:

Donne Women

Regione Region
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA * FRIULI-VENEZIA GIULIA *
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
CAMPANIA * CAMPANIA *
PUGLIA APULIA
BASILICATA * BASILICATA *
SICILIA SICILY

TOTALE ** TOTAL **

Uomini Men

* Data concerning Friuli-Venezia Giulia, Campariasilicata and Lombardy for the year 2001 must
be considered as partial or missing and they nigsefore be excluded by the aggregate processing of
the rates (raw and standardised).

** The total rates (raw and standardised) by ydadiagnosis collected refer to Piedmont, Lombardy
(only for the year 2000), Veneto, Liguria, EmiliaRagna, Tuscany, The Marches, Apulia and Sicily.
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Tabella 7. Tassi grezzi (x 100.000 abitanti) per sesso, pericdo di incidenza (1998 -
2001) e regicne. Casi di mesotelioma maligno certo del peritonec

Donne

Regicne 1958 1999 2000 2001
PIEMONTE 0,50 0,32 0,23 0,27
LOMBARDIA 0,06 0,06 *
VENETO 0,13 0,13 0,09 0,09
FRIULFVENEZ A GILLIA =

LIGURLA

EMILIA-ROMAGHA 0,20 0,29 0,10
TOSCAMNA 0,11

MARCHE 0,13
CAMPANIA * 0,03
PUGLIA 0,05 0,05

BASILICATA * 0,33

SICILIA 0,08 0,04

TOTALE *~ 0,14 0,09 0,09 0,07
Uomini

Regione 1958 1999 2000 2001
PIEMONTE 0,49 0,29 0,15 0,25
LOMBARDIA 0.09 021"
VENETO 0,05 0,05 0,23 0,27
FRIULFVENEZIA GILULIA = 0,18 0,36

LIGURLA 0,40 0,13
EMILIA-ROMAGHA 0,26 0,10 0,21
TOSCAMNA 0,12 0,12 0,12
MARCHE 0,28 0,14 0,56
CAMPANIA * 0,04 0,04
PUGLIA 0,10 0,05 0,10
BASILICATA *

SICILIA 0,12 0,16 0,12 0,08
TOTALE = 0,12 0,16 0,12 0,19

* | dati per le Regioni del Friul-Venezia Giulia, Campania e Basilicata e della Lombardia per l'anno
2001 devono essere considerati parziali o mancanti e quindi escluse dalle elaborazioni aggregate
dei tassi (grezzi e standardizzati)

** | tassi (grezzi e standardizzati) totali per anno di diagnosi sono oltenuti con riferimento alle sole
regioni del Piemonte, Lombardia (per il solo anno 2000), Veneto, Liguria, Emilia-Romagna,
Toscana, Marche, Pugliae Sicilia.

]

Table 7. Crude rates (x 100,000 inhabitants) bydgenperiod of incidence (1998-2001) and Region.
Cases of certain peritoneal malignant mesothelioma.
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Key:

Donne Women

Regione Region
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA * FRIULI-VENEZIA GIULIA *
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
CAMPANIA * CAMPANIA *
PUGLIA APULIA
BASILICATA * BASILICATA *
SICILIA SICILY

TOTALE ** TOTAL **

Uomini Men

* Data concerning Friuli-Venezia Giulia, Campariasilicata and Lombardy for the year 2001 must
be considered as partial or missing and they nigsefore be excluded by the aggregate processing of
the rates (raw and standardised).

** The total rates (raw and standardised) by ydadiagnosis collected refer to Piedmont, Lombardy
(only for the year 2000), Veneto, Liguria, EmiliaRagna, Tuscany, The Marches, Apulia and Sicily.
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Tabella 8. Tassi grezzi (x 100.000 abitanti) per sesso, pericdo di incidenza (1998 -
2001) e regicne. Casi di mesotelicma maligno certo, probabile, possibile del peritoneo

Donne

Regicne 1958 1999 2000 2001
PIEMONTE 0,55 0,37 0,32 0,32
LOMBARDIA 0,11 0,09*
VENETO 0,13 0,13 0,09 0,09
FRIULFVENEZ A GILLIA =

LIGURLA 0,12
EMILIA-ROMAGHA 0,20 0,05 0,34 0,10
TOSCAMNA 0,11

MARCHE 0,13 0,13
CAMPANIA * 0,03
PUGLIA 0,05 0,10

BASILICATA * 0,33

SICILIA 0,08 0,04

TOTALE *~ 0,15 0,12 0,12 0,08
Uomini

Regione 1958 1999 2000 2001
PIEMONTE 0,54 0,34 0,29 0,39
LOMBARDIA 012 023"
VENETO 0,05 0,05 0,23 0,27
FRIULFVENEZIA GILULIA = 0,18 0,36

LIGURLA 0,66 0,13 0,13
EMILIA-ROMAGHA 0,26 0,10 0,21
TOSCAMNA 0,12 0,12 0,12
MARCHE 0,14 0,28 0,14 0,56
CAMPANIA * 0,04 0,04
PUGLIA 0,05 0,10 0,05 0,10
BASILICATA * 0,34
SICILIA 0,12 0,21 0,12 0,08
TOTALE = 0,16 0,18 0,14 0,21

* | dati per le Regioni del Friul-Venezia Giulia, Campania e Basilicata e della Lombardia per l'anno
2001 devono essere considerati parziali o mancanti e quindi escluse dalle elaborazioni aggregate
dei tassi (grezzi e standardizzati)

** | tassi (grezzi e standardizzati) totali per anno di diagnosi sono oltenuti con riferimento alle sole
regioni del Piemonte, Lombardia (per il solo anno 2000), Veneto, Liguria, Emilia-Romagna,
Toscana, Marche, Pugliae Sicilia.

]

Table 8. Crude rates (x 100,000 inhabitants) bydgenperiod of incidence (1998-2001) and Region.
Cases of certain, probable, possible peritonealgmeaht mesothelioma.
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Key:

Donne Women

Regione Region
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA * FRIULI-VENEZIA GIULIA *
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
CAMPANIA * CAMPANIA *
PUGLIA APULIA
BASILICATA * BASILICATA *
SICILIA SICILY

TOTALE ** TOTAL **

Uomini Men

* Data concerning Friuli-Venezia Giulia, Campariasilicata and Lombardy for the year 2001 must
be considered as partial or missing and they nigsefore be excluded by the aggregate processing of
the rates (raw and standardised).

** The total rates (raw and standardised) by ydadiagnosis collected refer to Piedmont, Lombardy
(only for the year 2000), Veneto, Liguria, EmiliaRagna, Tuscany, The Marches, Apulia and Sicily.
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Tabella 9. Tassi standardizzati (x 100.000 abitanti) per sesso, periodo di incidenza
e regione. Casi di mesotelioma maligno certo della pleura

Donne

Regicne 1958 1999 2000 2001
PIEMONTE 1,41 1,09 1,79 1,49
LOMBARDIA 1,23 0,87
VENETO 0,74 0,68 0,86 0,45
FRIULFVENEZ A GILLIA = 0,27

LIGURLA 1,33 1,02 1,18 1,36
EMILIA-ROMAGHA 0,66 0,54 0,46 0,62
TOSCAMNA 0,26 0,18 0,49 0,73
MARCHE 0,13 0,55 0,63 0,47
CAMPANIA * 0,11 0,35
PUGLIA 0,25 0,30 0,26 0,19
BASILICATA * 0,61 0,65
SICILIA 0,23 0,22 0,32 0,43
TOTALE *~ 0,65 0,56 0,87 0,71
Uomini

Regione 1958 1999 2000 2001
PIEMONTE 2 86 241 290 272
LOMBARDIA 247 1.82
VENETO 1,58 2,14 236 242
FRIULFVENEZIA GILULIA = 2,35 240

LIGURLA 5,88 6,58 579 6,57
EMILIA-ROMAGHA 1,63 1,55 1,93 2,06
TOSCAMNA 2,18 2 2,20 213
MARCHE 0,93 1,63 1,83 2,20
CAMPANIA * 0,67 1,69
PUGLIA 1,286 1,09 1,33 1,05
BASILICATA * 0,69 0,26
SICILIA 1,24 1,29 1,65 1,62
TOTALE = 2,04 2,09 2,35 2,33

* | dati per le Regioni del Friul-Venezia Giulia, Campania e Basilicata e della Lombardia per l'anno
2001 devono essere considerati parziali o mancanti e quindi escluse dalle elaborazioni aggregate
dei tassi (grezzi e standardizzati)

** | tassi (grezzi e standardizzati) totali per anno di diagnosi sono oltenuti con riferimento alle sole
regioni del Piemonte, Lombardia (per il solo anno 2000), Veneto, Liguria, Emilia-Romagna,
Toscana, Marche, Pugliae Sicilia.

A

Table 9. Standardised rates (x 100,000 inhabitdytg)ender, period of incidence and Region. Cases
of certain pleural malignant mesothelioma.
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Key:

Donne Women

Regione Region
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA * FRIULI-VENEZIA GIULIA *
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
CAMPANIA * CAMPANIA *
PUGLIA APULIA
BASILICATA * BASILICATA *
SICILIA SICILY

TOTALE ** TOTAL **

Uomini Men

* Data concerning Friuli-Venezia Giulia, Campariasilicata and Lombardy for the year 2001 must
be considered as partial or missing and they nigsefore be excluded by the aggregate processing of
the rates (raw and standardised).

** The total rates (raw and standardised) by ydadiagnosis collected refer to Piedmont, Lombardy
(only for the year 2000), Veneto, Liguria, EmiliaRagna, Tuscany, The Marches, Apulia and Sicily.
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Tabella 10. Tassi standardizzati (x 100.000 abitanti) per sesso, pericdo di incidenza (1998 -
2001) e regicne. Casi di mesotelicma maligno cero, probabile, possibile della pleura

Donne

Regione 1958 1999 2000 2001
PIEMONTE 1,87 2,06 259 213
LOMBARDIA 1,74 1,12
VENETO 0,82 0,72 0,94 0,53
FRIULFVENEZ A GILLIA = 0,39

LIGURLA 2,22 2,24 2,04 2.3
EMILIA-ROMAGHA 0.83 0.68 0.69 077
TOSCAMNA 0,26 0,32 0,49 0.9
MARCHE 0,24 0,82 0,74 0,57
CAMPANIA * 0,11 0,35
PUGLIA 0,38 0,40 0,26 0,18
BASILICATA * 0,61 1,31
SICILIA 0,36 0,31 0,49 0,58
TOTALE *~ 0,89 0,89 1,20 0,98
Uomini

Regione 1958 1999 2000 2001
PIEMONTE 348 3,70 3,83 395
LOMBARDIA 342 2,33
VENETO 1,66 2,33 249 2,55
FRIULFVENEZIA GILULIA = 2,64 240

LIGURIA 9,20 9,94 9,78 10,40
EMILIA-ROMAGHA 217 1,95 2,21 258
TOSCAMNA 269 244 240 2,34
MARCHE 1,13 1,83 1,82 243
CAMPANIA * 0,67 1,69
PUGLIA 1,68 1,24 1,48 1,05
BASILICATA * 1,39 0,56
SICILIA 1.94 2,00 2233 1,96
TOTALE *~ 2,mM 2,82 3,05 2,98

* | dati per le Regioni del Friul-Venezia Giulia, Campania e Basilicata e della Lombardia per l'anno
2001 devono essere considerati parziali o mancanti e quindi escluse dalle elaborazioni aggregate
dei tassi (grezzi e standardizzati)

** | tassi (grezzi e standardizzati) totali per anno di diagnosi sono oltenuti con riferimento alle sole
regioni del Piemonte, Lombardia (per il solo anno 2000), Veneto, Liguria, Emilia-Romagna,
Toscana, Marche, Pugliae Sicilia.

[l

Table 10. Standardised rates (x 100,000 inhabjtdoytsggender, period of incidence (1998-2001) and
Region. Cases of certain, probable, possible plesaignant mesothelioma.
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Key:

Donne Women

Regione Region
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA * FRIULI-VENEZIA GIULIA *
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
CAMPANIA * CAMPANIA *
PUGLIA APULIA
BASILICATA * BASILICATA *
SICILIA SICILY

TOTALE ** TOTAL **

Uomini Men

* Data concerning Friuli-Venezia Giulia, Campariasilicata and Lombardy for the year 2001 must
be considered as partial or missing and they nigsefore be excluded by the aggregate processing of
the rates (raw and standardised)

** The total rates (raw and standardised) by ydadiagnosis collected refer to Piedmont, Lombardy
(only for the year 2000), Veneto, Liguria, EmiliaRagna, Tuscany, The Marches, Apulia and Sicily.
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Tabella 11. Tassi standardizzati (x 100.000 abitanti) per sesso, periodo di incidenza
(1998 — 2001) e regione. Casi di mesotelioma maligno certo del peritoneo

Donne

Regione 1958 1999 2000 2001
PIEMONTE 0,40 0,26 0,18 0,21
LOMBARDIA 0,05 0,06
VENETO 0,13 0,10 0,08 0,08
FRIULFVENEZ A GILLIA =

LIGURLA

EMILIA-ROMAGMA 017 0.25 0.07
TOSCAMNA 0,09

MARCHE 0,06
CAMPANIA * 0,03
PUGLIA 0,06 0,05

BASILICATA * 0,34

SICILIA 0,07 0,04

TOTALE *~ 0,13 0,07 0,08 0,06
Uomini

Regione 1958 1999 2000 2001
PIEMONTE 0,41 0,26 0,11 0,21
LOMBARDIA 0,08 0,18
VENETO 0,05 0,04 0,21 0,24
FRIULFVENEZIA GILULIA = 0,13 0,30

LIGURIA 0,28 0,08
EMILIA-ROMAGHA 0,21 0,07 0,18
TOSCAMNA 0,10 0,11 0,09
MARCHE 0,23 0,13 042
CAMPANIA * 0,03 0,04
PUGLIA 0,11 0,05 0,10
BASILICATA *

SICILIA 011 0,15 013 0,07
TOTALE *~ 0,11 0,14 0,10 0,16

* | dati per le Regioni del Friul-Venezia Giulia, Campania e Basilicata e della Lombardia per l'anno
2001 devono essere considerati parziali o mancanti e quindi escluse dalle elaborazioni aggregate
dei tassi (grezzi e standardizzati)

** | tassi (grezzi e standardizzati) totali per anno di diagnosi sono oltenuti con riferimento alle sole
regioni del Piemonte, Lombardia (per il solo anno 2000), Veneto, Liguria, Emilia-Romagna,
Toscana, Marche, Pugliae Sicilia.

el

Table 11. Standardised rates (x 100,000 inhabjtdoytsggender, period of incidence (1998-2001) and
Region. Cases of certain peritoneal malignant nhedioma.
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Key:

Donne Women

Regione Region
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA * FRIULI-VENEZIA GIULIA *
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
CAMPANIA * CAMPANIA *
PUGLIA APULIA
BASILICATA * BASILICATA *
SICILIA SICILY

TOTALE ** TOTAL **

Uomini Men

* Data concerning Friuli-Venezia Giulia, Campariasilicata and Lombardy for the year 2001 must
be considered as partial or missing and they nigsefore be excluded by the aggregate processing of
the rates (raw and standardised).

** The total rates (raw and standardised) by ydadiagnosis collected refer to Piedmont, Lombardy
(only for the year 2000), Veneto, Liguria, EmiliaRagna, Tuscany, The Marches, Apulia and Sicily.
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Tabella 12. Tassi standardizzati (x 100.000 abitanti) per sesso, pericdo di incidenza (1998 -
2001) e regicne. Casi di mesotelicma maligno certo, probabile, possibile del peritoneo

Donne

Regione 1958 1999 2000 2001
PIEMONTE 0,43 0,30 0,25 0,24
LOMBARDIA 0,09 0,08
WENETO 0,13 0,10 0,08 0,08
FRIULFVENEZ A GILLIA =

LIGURLA 0,08
EMILIA-ROMAGHA 017 0,04 0,29 0,07
TOSCAMA 0.09

MARCHE 0,13 0,06
CAMPANIA * 0,03
PUGLIA 0,06 0,09

BASILICATA * 0,34

SICILIA 0,07 0,04

TOTALE *~ 0,13 0,10 0,11 0,06
Uomini

Regione 1958 1999 2000 2001
PIEMONTE 0,44 0,30 0,23 0,33
LOMBARDIA 0.10 0.20
VENETO 0,05 0,04 0,21 0,24
FRIULFVENEZIA GILULIA = 0,13 0,30

LIGURIA 0,50 0,08 0,08
EMILIA-ROMAGHA 0,21 0,07 0,18
TOSCAMNA 0,10 0,11 0,09
MARCHE 0,11 0,23 0,13 042
CAMPANIA * 0,03 0,04
PUGLIA 0,05 0,11 0,05 0,10
BASILICATA * 0,26
SICILIA 0,11 0,19 0,13 0,07
TOTALE *~ 0,14 0,16 0,12 0,18

* | dati per le Regioni del Friul-Venezia Giulia, Campania e Basilicata e della Lombardia per l'anno
2001 devono essere considerati parziali o mancanti e quindi escluse dalle elaborazioni aggregate
dei tassi (grezzi e standardizzati)

** | tassi (grezzi e standardizzati) totali per anno di diagnosi sono oltenuti con riferimento alle sole

regioni del Piemonte, Lombardia (per il solo anno 2000), Veneto, Liguria, Emilia-Romagna,
Toscana, Marche, Puglia e Sicilia.

=7

Table 12. Standardised rates (x 100,000 inhabjtdoytsggender, period of incidence (1998-2001) and
Region. Cases of certain, probable, possible pe#@abmalignant mesothelioma.
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Key:

Donne Women

Regione Region
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA * FRIULI-VENEZIA GIULIA *
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
CAMPANIA * CAMPANIA *
PUGLIA APULIA
BASILICATA * BASILICATA *
SICILIA SICILY

TOTALE ** TOTAL **

Uomini Men

* Data concerning Friuli-Venezia Giulia, Campariasilicata and Lombardy for the year 2001 must
be considered as partial or missing and they nigsefore be excluded by the aggregate processing of
the rates (raw and standardised).

** The total rates (raw and standardised) by ydadiagnosis collected refer to Piedmont, Lombardy
(only for the year 2000), Veneto, Liguria, EmiliaRagna, Tuscany, The Marches, Apulia and Sicily.
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Tabella 13. Numero di casi e per percentuale sul totale dei casi con definizione

dellesposizione per mogdalita di esposizione a2d amianto *

maligno certo, probabile, possibile; periodo diincidenza 1993-2001

Casi di mesotelioma

Esposizions Ugmini Donne Totale

M. casi % | M. cas % | M. cas % |
Frofessionale Certa 1391| 515 123|145 1514 | 426
Professionals Probabis 46| 128 a7l a4 83| 108
Professionale Possiile 02| 149 85| 11,2 497 | 140
Familiars 2| oz 128| 151 152 43
Ambisnizle 73l 27 7l 8 150 42
Extra Lavorativa zal 11 8| 21 47| 13
Improbab e 1| as 14| 134 28| &1
lanots 333 123 258 | 304 5a1| 168
TOTALE CAS| DEFINITI 2702|100 B50| 100 3552 100
Da Definirs 270 510 1.480
Mon Classificabis 74 &7 141
TOTALE 3746 1.427 5173

* Per | cofen of definizione e classficazione dellesposizione & weda MNesfi M, Adamall 5,
Ammirabile F af al (53 cums di). Unes Guids pser la nlevazione e (3 definizons dol casi df
masafelioms malgno & [a frasmissione dalls informazioni aMISFESL da pars dai canfi aparabiy

ragionall, Monografia ISFESL,
hiapSwww ispeslitispa slisiforenamdndex. asp

Roma 2003, Dz ponibils El

Table 13. Number of cases and by percentage otothleof cases with definition of the exposure for
mode of exposure to asbestos*. Cases of certasbapte, possible malignant mesothelioma; incidence

period 1993-2001.

Key:

Esposizione Exposure
Uomini Men

Donne Women

Totale Total

N. casi Number of cases

Professionale Certa

Certain Occupational exposure

Professionale Probabile

Probable Occupational expos

Professionale Possibile

Possible Occupational expos

Familiare

Domestic

Ambientale Environmental
Extra Lavorativa Non Occupational
Improbabile Improbable

Ignota Unknown

TOTALE CASI DEFINITI

TOTAL OF CASES DEFINED

Da Definire

To be Defined

66



Non Classificabile Unclassifiable

TOTALE TOTAL

* With regard to the definition and classificatiariteria for exposure see Nesti M, Adamoli S,
Ammirabile F et al. (eds.). Linee Guida per la videione e la definizione dei casi di mesotelioma
maligno e la trasmissione delle informazioni alPISSL da parte dei centri operativi regionali. Ispes
Monograph, Rome 2003. Available at http//www.isgéspesl/sitorenam/index.asp
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Tabella 14. Numerc di esposizioni® per settore economico di esposizione
(ricodifica ReNaM™) e pericdo di diagnosi per i casi di mesotelioma maligno certo,
probabile o possibile ed esposizione professionale certa, probabile o possibile
(pericdo di incidenza 1993 - 2001).

Categoria 1963-1985 | % [1996-1998 | % |1998-2001 | % |Totale | %

Edilizia 501134 105 (1289 252 (16,1 407 (14,7
Cantier navali 65170 150 (18,4 161 (10,3 376 (13,6
Industria metalmeccanica 21| 55 58| 7.2 111 71 191 | 69
Fabbricazione di prodottiin

metally 23| 60 35| 44 88| 56 147 | 53
Industria lessile 2|1 05 30| a7 103 | 6,6 135| 4.9
Rotabili ferroviari 21| 55 45| 55 63| 40 129 | 4.7
Industria metallurgica 17| 45 35| 43 64| 441 116 | 4.2
Difesa militare 16| 4.2 42 541 491 aA 107 | 3.9

Produzione & manutenzions
mezzi di trasponto, officine di
autoveicoli @ motoveicoli
(esclusi cantien navali e

rotabili ferroviari) 1] 28 32| 39 g3 40 106 [ 3.8
Industria del cemento-

amianto 21] 55 26| 32 541 35 101 | 3.7
Industia chimica e materie

plastiche 15] 38 200 25 g2 40 971 3,5
Traspodi temestri ed asrei g 24 24 23 62| 40 95( 34
Traspodi marittimi 13] 34 25| 31 ar| 24 75| 2.7
Movimentazione merci

trasporti marittimi 13] 34 271 33 4] 22 74| 2.7
Commercio (allingrosso e al

dettaglio) 15] 38 200 25 ar| 24 72| 2,6
Industia alimentare &

bevande (ecluso zuccherifici) 9] 2.4 8] 1.0 g 25 56| 2.0

Altre industrie manifatturiens
(mokili, gicielli, strumenti

musicali, articoli spodivi, etc.) 51 13 12 15 28 17 43 1,6
Zucchenfici 10 28 9] 11 220 14 41) 15
Produzione di energia

alettrica e gas 7] 18 131 186 211 13 41] 1,5
Industria del vetro e della

caramica 3| 08 12 15 241 15 3914
Sanitd e servizi sociali 41 1.0 8] 1.0 261 1.7 38| 1.4
Industria della gomma 5113 810 23| 15 36| 1.3

Industria dei minerali non
metalliferi (escluso cemento-
amianto) 7118 10f 1,2 18( 12 35( 1.3

E9

Table 14. Number of exposures* by economic secfoexposure (ReNaM** classification) and
diagnosis period for the cases of certain, probaptessible malignant mesothelioma and certain
probable, possible occupational exposure (incidgeced 1993-2001).
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Category

1993-
1995

%

1996-
1998

%

1999-
2001

%

Total

%

Construction

5(

13.1

105

12.9

252

16.1

407

14.7

Shipyards

69

17.0

150

18.4

161

10.3

376

13.6

Engineering
industry

21

5.5

59

7.2

111

7.1

191

6.9

Metal product
manufacture

23

6.0

36

4.4

88

5.6

147

5.3

Textile industry

0.5

30

3.7

103

6.6

135

4.9

Railway rolling
stock

21

5.5

45

5.5

63

4.0

129

4.7

Metallurgical
industry

17

4.5

35

4.3

64

4.1

116

4.2

Military
defence

16

4.2

42

5.1

49

3.1

107

3.9

Production and
maintenance of
transport
vehicles; car
and motor-
vehicle
workshops
(excluding
shipyards and
railway rolling
stock yards)

11

2.9

32

3.9

63

4.0

106

3.8

Asbestos
cement industry

21

5.5

26

3.2

54

3.5

101

3.7

Chemical
industry and
plastics

15

3.9

20

2.5

62

4.0

97

3.5

Land and air
transport

2.4

24

2.9

62

4.0

95

3.4

Sea transport

3.4

25

3.1

37

2.4

75

2.7

Maritime
transport cargo
handling

3.4

27

3.3

34

2.2

74

2.7

Trade
(wholesale and
retail)

3.9

20

2.5

37

2.4

72

2.6

Food and drinkg
industry (except
sugar-refineries

2.4

1.0

39

2.5

56

2.0

Other
manufacturing

industries

1.3

12

15

26

1.7

43

1.6
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(furniture,
jewellery,
musical
instruments,
sports goods
etc.)

Sugar-refineries 10 2.6 9] 1.1 22| 1.4 41 15
Electricity and 1.8 13| 1.6 21 1.3 41 15
gas production

Glass and 0.8 12| 15 24| 15 39| 14
ceramics

industry

Health and 1.0 8| 1.0 26| 1.7 38| 14
social services

Rubber industry 5 1.3 8| 1.0 23| 1.5 36| 1.3
Non- 1.8 10| 1.2 18/ 1.2 35 1.3

metalliferous
mineral industry
(excluding
asbestos

cement)
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Categoria 1893-1985 | % [1996-1858 [ % |1989-2001 | % |Totale [ %
Estrazione & raffinerie di
patrolic 6| 16 100 1.2 15| 1.0 314
Pubblica amministrazione 2| 05 7108 7] 141 26| 09
Agricoltura e allevamento 1] 0,3 8] 1.0 13| 0B 22| 0,8
Estrazione di minerali 3| 08 2| 02 10| 0.6 15| 0.5
Industria della cana e prodotti
(inclusa l'aditoria) 3| 08 2| 02 8| 05 13 05
Confezione di articoli di
vastiaro (abbigliamento) 1] 0,3 0] 0,0 10| 06 11{ 04
Istruziona 1] 0,3 0] 0,0 9| 06 10| 04
Banche, assicurazioni, poste 0| 00 5| 0.6 5| 03 10| 0.4
|Recupera @ riciclaggio 0o 00 1 01 T 04 B 03
Industia del legno e prodotti 0] 0,0 2] 02 5| 03 7] 03
Albarghi, istoranti,_bar 0] 0,0 3| 04 4| 03 7] 0,3
Industria conciana,
fabbricazione articoli in pelle
a pelliccia 0] 00 1] 01 3| 02 4| 041
Pasca 0] 00 1] 01 2] 01 3| 01
Industria del tabacco 0| 00 0| 00 1] @1 1] 0,0
Mon Codificata 0| 00 1] 01 0] 00 1| 0,0
Allro 3| 08 171 21 16 1.0 36 1.3
Totale 382 | 100 816 | 100 1.564 [ 100 | 2.762 | 100
* la tabella & Medsos alle esposizonil. Sono possinll pid esposizon a fronte di un caso (s veda pag. 38).
** par la labella di codifica RelaM del selion economid i veda Appendios 2.
Categoria 1993-| % 1996- % 1999-| % Total %
1995 1998 2001
Petroleum 1.6 10 1.2 15 1.0 31] 1.1
extraction and
refineries
Public 0.5 71 0.9 17 1.1 26/ 0.9
Administration
Agriculture and 0.3 8| 1.0 13/ 0.8 22| 0.8
rearing
Mineral 0.8 2| 0.2 10| 0.6 15| 05
extraction
Paper industry 0.8 2| 0.2 8| 0.5 13| 0.5
and paper
products
(including
publishing
sector)
Clothes 0.3 0| 0.0 10, 0.6 11| 04
manufacturing
(clothing
industry)
Education 0.3 0| 0.0 9] 0.6 10| 04
Banks, 0.0 5/ 0.6 5/ 0.3 10| 04
insurance,
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Postal services

Recovery and 0| 0.0 1] 0.1 7| 04 8| 0.3
recycling

Wood industry 0/ 0.0 2| 0.2 5/ 0.3 7/ 0.3
and wood
products

Hotels, 0| 0.0 3| 04 4| 0.3 7| 0.3
restaurants, bars

Tanning 0| 0.0 1] 01 3| 0.2 4, 0.1
industry,

manufacture of
leather and fur

articles

Fishing 0l 0.0 1| 0.1 2 0.1 3| 0.1
Tobacco 0| 0.0 0, 0.0 1| 0.1 1| 0.0
industry

Not codified 0 0.0 1| 0.1 0| 0.0 1| 0.0
Other 3| 0.8 17) 2.1 16| 1.0 36| 1.3
Total 382| 100 816/ 100 1.564{ 100 2.762, 100

* the table refers to the exposures. For each cawe than one exposure is likely to occur (see page
38).
** for the ReNaM coding table of economic sectaes &ppendix 2.
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SURVIVAL IN CASES OF MALIGNANT MESOTHELIOMA:
A REVIEW OF PUBLISHED STUDIES

M. Gangemi*® M. Bertolotti®®, D. Mirabell3, V. Gennard, P. Viarengd, E. Merler’, S. Robert?,
C. Magnan?®

! University of Turin, Tumour Epidemiology Service

2 Universita degli Studi del Piemonte Orientale (tesity of East Piedmont), SCDU Tumour
Epidemiology

% Reference Centre for Oncological and Epidemiolagierevention in Piedmont - CPO Piedmont,
Regional Malignant Mesothelioma Register of Piednfitegion

4 National Institute for Cancer research (IST), ®dic Disciplinary Area (SSD) Descriptive
Epidemiology and Tumour Register

®> Regional Mesothelioma Register of Veneto regian\Wbrkplace Prevention, Hygiene and Safety
Department (SPISAL), Local Health and Social Sexsviguthority (AULSS) 16, Padua

Introduction

The prognosis of malignant mesothelioma is stilfauourable but in the last decade new therapy
approaches have been attempted, including radegtlger chemotherapy, and intrapleural
chemotherapy, immunotherapy and their associatitmsurgery in multimodal treatments [1,2].

A systematic review of survival studies carried out a population basis is useful for evaluating
whether survival has increased following the intrcttbn of the new therapy protocols and to identify
the prognostic factors that can affect it. The aede is limited only to studies of population tooal

the selection errors typical of clinical case hig® and to assess the impact of the treatments
effectively carried out on a specific populatioraigiven period.

Materials and methods

The selection of articles considered for the syatenreview was carried out by searching MedLine,
with the PubMed search engine. The key words uszd imesothelioma and survival and population’.
Articles for which an “abstract” was not availablere excluded as were any found to be irrelevant
after reading. Original works that did not arisé¢ othe computerised research, but were presehein
bibliography of the articles consulted were alsoluded. Finally analyses on original data, not yet
publishedin extensp carried out at Regional Operative Centres (CORh® National Mesothelioma
Register (ReNaM) [3], and reported by the lattetht® working group were included, and presented
separately.

Results

Tables 1 and 2 show the results of the selectediestuthe first one is dedicated to the studies
published on “peer reviewed” journals, the second  dedicated to those not yet published. Their
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presentation is based on a standard format. Infawmavas found on the size of the case historias, o
its population base, on the time span for caseectdin and for observation of survival, and on the
statistical methods of analysis.

For all the studies we sought (in the text, in ttigles, or inferred from the graphs) and extrathed
following results: (a) median duration of survivll;, all MMs and by anatomical site, (b) survivalGat
month, 1, 2, 3 and 5 year intervals, by all MMs agdnatomical site, (c) prognostic factors astedia
with a statistically significant increase in su@iwith a univariate analysis and in multivariatelysis
models.

Processing and analysis of the data

Many authors [4-13] adopted a non-parametric amproaith the Kaplan-Meier method [14] and
evaluated the significance of the differences betwsubgroups through the log-rank test (univariate
analyses) and the Cox Proportional Hazard Moddl [15

In the SEER (Surveillance, Epidemiology and EnduRs} study [12] the Cox model was used to
select the variables to be introduced in an expmaeWeibull model, for the purposes of estimating
the significance level of the association betwearation of survival and predictive variables.

In the Dutch study based on the Eindhoven CancgisRe [16] the relative survival was calculated
according to Hakulinen’s method [17], estimating t#xpected results on the basis of specific sulrviva
tables by gender and Region, split into age banddige-year calendar periods.

In the most recent analysis based on the dataedtdhan Cancer Registries [18] relative surviwels
estimated according to Hakulinen’s method, thectitfe sample size and the standard errors by using
Greenwood’s formula [19] and 95% confidence interwaere calculated according to the algorithm
proposed by Verdecchia et al. [20].

In a “pooled” analysis [21] of 1975-1994 SEER datad of various European cancer registries, a
parametric approach was used, assuming a log-nafisi@bution of the duration of survival. This
work uses, amongst other things, data that haeadrbeen published [4,12,13,16]. Therefore ibis n
totally independent of the ones listed above.

The definition of the date of diagnosis is a catiaspect, in particular when the disease studied i
characterised by short survival. Among the varimgisters only the German Mesothelioma Register
[11] uses the start of the first symptoms as the d&diagnosis. All the others refer to standares,
such as those of SEER [22] or ENCR (European NétvadrCancer Registries) [23]. The Italian
Mesothelioma Registers, on the basis of the ReNaidllegines [24] follow the ENCR guidelines.

Survival Estimates

The median survival observed in the National Camestitute study [12], equivalent to 7 months, was
also essentially confirmed in the subsequent ssudike cases of peritoneal MM have a systematically
worse prognosis (between 5 and 6.9 months) compardte pleural MMs (between 7.9 and 10
months).

Two works [16], [11] provide results that contragth these. In the first work the peritoneal MMs
show survival at one year that is very high (79% of 15 cases) and higher than the pleural one
(38%). In the second one the median survival fothe cases is greater (13.5 months) than the one
found in the other studies, and the survival isatge for the peritoneal ones (19.8 months) for the
pleural ones (13.2 months). Even in the analysseth@n the general Italian Cancer Registry dath [18
and on the cases resident in the Province of Bag8tithere is a greater survival at 1, 3 and Syéar

the peritoneal location compared to the pleurat oegertheless, in these works, the differencess |
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marked that in the previous two. Given the samatlon of the mesothelioma, the prognosis is afficte
by the age at which diagnosis was made [4-13] anithé histotype [4-9,11,13]. In particular, surdiva
is greater for cases diagnosed in younger age graug for the epithelial-like subtype.

Few studies have evaluated exposure to asbestasleermining factor of survival [5,7,8,10,13]. In
only one case [10] this was associated with assizaily significant increase in mortality, with a
relative risk of 3.18 (95% confidence interval: 24,17).

In some works [5,7,8,12]an attempt was made touawtalthe effect on the prognosis of the diagnosis
calendar period and that of the type of hospitadrgtdiagnosis was made or therapy treatments darrie
out. The calendar period and type of hospital wihepitalization occurred were used as “proxies” fo
the treatment, assuming that a higher proportiotasés diagnosed in more recent periods or passed i
hospitals equipped with a thoracic surgery ward el access to more aggressive treatments.

A higher survival rate was observed in SEER casbgest to treatments (of any kind) [12], but this
difference could be ascribed to the fact that ttheiocases included subjects not suited to tredtmen
due to the extent of the disease or the generalitons.

In the study by the Malignant Mesothelioma Regig¢R¥M) of the Piedmont Region neither cases
diagnosed in more recent periods, nor ones witiissiia hospitals equipped with thoracic surgery
wards [9] had better survival rates.

In the series of the Mesothelioma Archive of Tugctrere was a non-statistically significant inceeas
in survival for the pleural MMs diagnosed in thstlperiod (1997-2000) and for the ones diagnosed in
a hospital equipped with a thoracic surgery waid [5

In the study of the Mesothelioma Register of thevitice of Brescia [8] the proportion of subjectsowvh
underwent a non-palliative treatment grew from %@ subjects out of 83) in the period 1982-95 to
46.7% (9 out of 105) in the period 1996-2000. Atdressurvival rate was observed for subjects
undergoing any form of treatment, considered oV,elbal the difference in their favour did not reach
the conventional statistical significance threshold

Discussion

The characteristics which systematically emergedteeshort survival and the moderate influenceton i
of the site of primary tumour (in favour of the ptal one), of age when the diagnosis was made (in
favour of the younger age bands) and of histotypéa/our of the epithelioid one). The variabiliy
survival, with location being equal, is moderateeTmedian ranges between 7.9 [13] and 13.2 months
[11] for malignant pleural mesotheliomas. The Riegisvith the greatest survival [11] sets the
beginning of the observation period starting frdma first symptoms, thus anticipating the start ddte
survival compared to the registers which start ftbendate when the diagnosis was defined.

Some works [16], [11], [18], [8] have reported ketsurvival in peritoneal cases. The peritoneal
localisation has very much greater problems oflgehesis misclassification than the pleural ond, an
these results could also depend on the inclusighercase histories of malignant tumours that ate n
mesothelial in origin. In two studies the numbercas$es of peritoneal MM was moderate, respectively
15 [16] and 16 [11], and one or two misclassifieades may have spoiled the result. In the thirdystud
[18] the case histories were higher in number (8djexts), but its nosological classification isdxhsn
different criteria adopted by the general tumowjisters with respect to that of the special regsster

the MM. Barbieri and coll. [8] have observed that best survival of the peritoneal cases is muctemo
marked amongst women which may be explained wighhypothesis that part of the mesothelioma
diagnoses are misclassified and actually regarglasias with a better prognosis.

In the population studies an improvement in theuacprognosis can become impossible to be
documented if it has only recently occurred or male only to selected cases. Moreover, when
several innovative therapy approaches are simutashe introduced and none of them have

75



macroscopically clear advantages, it becomes diffto attribute any change to one or any of them.
From this point of view when performing populatistudies it is hard for researchers to highligh&in
timely manner any benefits brought by new treatsierlowever they are the only ones that can
measure the impact at the overall case history.leve

Evidences of improvement in prognosis coincidinghwhe introduction of the most recent therapy
protocols have not emerged. In no study of preddctiariables indicative of treatment has a risknbee
estimated that is significantly different from or&me works [8], [5] have reported a better result
non-statistically significant - for the more redgndiagnosed cases, but apart from a single exaepti
[8] there are no direct indications that these gqras were administered a treatment any more
frequently. In other works [12], [8], [5] less untaurable results were observed - with differentes t
were not statistically significant - in patientsbfact to treatments of any type compared to thesone
given only palliatives or not subject to therapidsvertheless this observation needs interpretiiiy w
caution, because it is likely that these cases selexted since they were diagnosed more precdgious
and/or under better general conditions, espediatige subject to radical surgical interventions.
Randomised clinical studies are currently underwaynew approaches to malignant mesothelioma
therapy [25], the impact of which at the populatlemel may be assessed in the next few years. This
work underlines the importance that, alongside div@cal studies carried out on selected series of
patients, which show which results can be obtaibgdapplying the more advanced treatments,
population level studies should also be carried m@asuring how these results impinge on the cases
overall.
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Note
CRITERIA OF DEFINITION FOR THE INCIDENCE DATE

Criteria defined by the Surveillance, Epidemiologyand End Results (SEER)

The diagnosis date refers to the first diagnosithisf cancer by any recognized medical practitioner
This is often a clinical diagnosis and may not dwerconfirmed histologically. Even if confirmedgth
diagnosis date refers to the date of the firsticdihdiagnosis and not to the date of confirmatibn.
medical and/or pathological review of a previousidibon indicates that the patient had cancer an
earlier date, then the earlier date is the datiagnosis, i.e. the date of diagnosis is back-dafee
date of diagnosis for 'Death Certificate Only' case the date of death. The date of diagnosis for
‘Autopsy Only' cases is the date of death.

Criteria defined by the “European Network of Cancerregistries (ENCR)

The date of the first event to occur chronologicahould be chosen as incidence date. If an event
of higher priority occurs within three months oéttate initially chosen, the date of higher priorit
event should take precedence.

Order of declining priority:

1. date of first histological or cytological comfiation of this malignity (with the exception of
histology or cytology at autopsy). This date shdagd
- date when the specimen was taken (biopsy)
- date of receipt by the pathologist
- date of the pathologist report
2. date of admission to the hospital because sfrttalignity
3. when evaluated at an outpatient clinic onlyeds#tfirst consultation at the outpatient clinic
because of this malignancy
4. date of diagnosis, other than 1,2 or 3
5. date of death, if no information is availablbestthan the fact that the patient has died because
of this malignancy
6. date of death, if the malignancy is discovertealdopsy.
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Table 1

Reference | Population | Setting of | End of Size of study Predictive Median Survival Other
and the date follow up variables survival %
incidence of (Confidenc | (Confiden
period incidence e Interval ce
95%) Interval
95%)
Spirtas et | USA-SEER | Not 31/12/1984| 1475cases Gender 7 months In the multivariate analysis survival i
al. 1988 1973-1984 specified, confirmed by Age associated with:
SEERY histological, Anatomical site age(p = 0.0001 younger subjects sur
relevant diagnosis, any Morphology more)
registers anatomical site Stage stage(p = 0.0012 better prognosis for
Type of diagnosis of localised MM)
treatment treatment (p = 0.0001 shorurvival for
Ethnic group treated cases)
Period of
diagnosis (editor’s note: HR (Hazard ratio) valu
Register reported)
Van The Date of 31/12/1991| 167 pleural cases] Gender 242 days Variable | Category HR (CI9
Gelder et | Netherlands: | diagnosis Age Age <65 1
al. 1994 Rotterdam 143 cases Morphology 65-74 1.46 (0.9¢
Cancer confirmed by Stage >74 2.23)
Registry histological Period of 2.05 (1.5
diagnosis diagnosis 3.32)
1987-1989 24 cytological Exposure Morpholo | Not 1
diagnosis gy defined 1.10 (0.6
Epithelioid | 1.79)
Biphasic 1.72 (1.1
Fibrous 2.66)
0.88 (0.4
1.65)
Stage | 1
Il 1.9 (1.06:
H+IV 4.1 (2.27
Unknown 1.3 (0.84:
Berrino et | Europe ENCR? Between | 3849pleural At 5 years:
al. 1998 Populations | Relevant | 12/1991 cases Italy: 3%
[26] covered by registers | and 241 cases from
EUROCARE 06/1997 Italian registers Europe:
1 7%
Tumour Cases coded as
Registers 163 according to
ICD-IX, in the
1985-1989 whole of the
participating
registers
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Feleranzs | Popolazom Dafiniz. Tarming Dimengicne Varsoli | Soravevenza | Seqrawivenzs Al
& periode i data e fotiow up sl aradittva madiana %
Mooy e D50 {I B5%)
Janssan- Ceanda Mon peecEain, Qa8 (136 casi Sasen A s G5
Hagnen o Hasdent n megeatno aflarenia 1148 pleudal Et4
al. 1999 Horth Brabani | ENCR™ 15 paritaneal Sade AT amno:
& Limibarg 2 vaginae del 2%
festoado
W7 0-1852 A pleurcn
8%
Casl dadaduli L0
antio 1 mess ;:anbrﬂag,:
dalla diagnosi T
(5% ) esdus
Adami 8%
3 Meumam & | Ganmanka: Priem sanfoaml A4 casi Basnsa 135 mas A% ammn: Sopravvivenza associata a moroiogia
af. 200 Garman {pari al 25.1% Eta 2% (o0 )L A1 anno: epitelaide 513,
Masgoihaloma dei 1605 casi Sade bifaseo 37%, sarcomalose 12%.
Hegaty perou & Modalogia | MM paune
diponidle Corpuscoll 13:2 mas A dami 5% Sapraywwenza meda 8 155 masi casl
haT-1999 lassite deiiashamo finn a 60 amnl, 121 mes cas 60 ami
polmonate ped {log rank last p=0.036)
4 conteggo i MM peritonest
fibee 8 19.8 mas SapradVWenza non oofralala 8l numen
comusta, ad cofpuseell o Bsbests (g rank keslp
al 10:2% del [ 0.59)
totale di 3942 pencardios
CA% regisrat) Zmes
387 peunc
16 pertanaali
1 percardco
Reference Population Setting of the | End of follow | Size of study | Predictive Median Survival % Other
and date of up variables survival (Confidence
incidence incidence (Confidence | Interval
period Interval 95%)
95%)
Janssen- The Not specified, | 01/04/1994 136cases Gender At 6 months:
Heijnen ed al. | Netherlands: | ENCR® 119 pleural | Age 68%
1999 Resident relevant cases Anatomical
people in registers 15 peritoneal | site At 1 year:
North cases 42%
Brabant and 2 cases of
Limburg mesothelioma Pleural MM:
of the vaginal 38%
1970-1992 tunic of the Peritoneal
testicle MM : 79%
Patients who At 3 years:
died within 1 8%
month since
diagnosis
(5%) are
excluded
Neumann et | Germany: First 404 cases Gender 13.5months | At1 year: Survival
al. 2001 German symptoms (equal to Age 29% associated
Mesothelioma 25,1% out of | Anatomical Pleural MM with
Registry the 1605 site 13.2 months | At 3 years: morphology
cases for Morphology 5% (p<0,001). At
1987-1999 which Asbestos Peritoneal 1 year:
pulmonary corpuscles MM 19.8 epithelioid
tissue is months 51%, biphasic
available to 37%,
perform the sarcomatous
count of Pericardial 12%
fibres and case 2 months
corpuscles Average
and equal to survival 15,5
the 10,2% out months for 60
of the 3942 year old or
cases younger
registered) patients, 12,1
months for
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387 pleural over 60 +
cases year patients
16 peritoneal (log rank test
cases p=0,036)

1 pericardial
Survival not
associated
with the
number of
asbestos
corpuscles
(log rank test
p>0,59)
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Refesnza | Popotazione Datniz. Tarming | Dimansimna Varabil Sopeavvenza Al
& perido di data di ol up ghudis praditive mediana %
i dest {IC 850} (1 35%)
Desoubaaus | Franca: Datadi diagnos | INGE2000 | 80 cat Sass0 A ey A2 ami
alal. 2001 Residanil in Ba 9 masi MM plautci []
Bazsa GE phausai Seda a.08% Ea TR =
MNoanands 14 parioneall | Mafologia | MM perionasl it i
Stadio 5 mes WM perionsali 348 242417 oo
08 1995- B posiziona 1428 % Mon no 108 (00582 1 (=1
JU08) 188G ad amianiy i par Nesposinone comelin par et
Peniode d
Blenza Latenza madsa 45.3 anni (K295% 42.4-
Aempo 48.3) non signifcativamente coeala a
Infercorsa SEFAVWWVEIZE
ra data di
[ TR Y
data iz
avioe)
a Rosso &t al. Rala Non precEa, 801 s Seda A1 amo
2 2001 Regai ragistd aflerant T4D asi Sesso MM phausict La sourawwivenza deminuiste al resterd
Tumod man | ENCR™ e B4 34% dail'ala n envambe | s8ssi e Def Wk &
sneciainic &1 perifoneal MM el e sadi.
parionasl,
THE0- 1934 41%
{Casi codifcat
came 163 8 A3 anm
158 sacondo BAM pheudct
ICO-IX, & oo 8%
e BARA
mioefdoga parionasl
ICO-0var 16 20%
2 9050-9055)
A S ami;
MM plauscl
9%
MM
parfonasi
1%
Reference Population Setting of the | End of follow | Size of study | Predictive Median Survival % Other
and date of up variables survival (Confidence
incidence incidence (Confidence | Interval
period Interval 95%)
95%)
Desorbeaux | France: Date of 31/08/2000 80 cases Gender Pleural MM At 2 years: Variable | RR (Cl | p
etal. 2001 Resident diagnosis Age 9 months pleural MM 95%)
people in 66 pleural Anatomical 9.09% Age 1.05 0.(
Lower cases site Peritoneal (1.03-
Normandie 14 peritoneal | Morphology MM Peritoneal 1.07)
cases Stage 5 months MM Exposure 1 0,(
01/09/1995- Asbestos 14.28% 3,18
31/08/1999 exposure (2,18-
Latency 4,17)
period (time Not 1,09 NS
elapsed (0,56-
between the 2,13)
date of
diagnosis and RR for the exposure is adjust
the beginning age
of the work)
The average latency of 45,3 y
(CI95% 42,4-48,3)s not signifi
correlated to survival
Rosso et al. Italy Not specified, 801cases Anatomical At 1 year: Survival is invesely proportio
2001 Non ENCR® 740 pleural site Pleural MM : | for both genders and sites.
specialistic relevant cases Gender 34%
tumour registers 61 peritoneal | Age Peritoneal
registers cases MM : 41%
1990-1994 (Cases At 3 years:
codified as Pleural MM :
163 and 158 8%
according to Peritoneal
ICD-IX and MM : 20%
with ICD-O
ver 1 and 2 At 5 years:
9050-9055 Pleural MM :
morphologica 5%
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| codes) Peritoneal
MM: 11%
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Refranza | Popolazions Defniz. Termne | Dimensions Vasabil | Soarawivenza | Sooravvivenza Al
e parodo di data di Tolow up shudic pradifiive. madiana %
(K 5% fc a5
Magnani el | {taka: Dafta praiave GIIH2000 | 590 cas Sagen 53 gionn A1 anno
al. 2002 Regstro dai maesalabiopiico [plausc Eta 358°% {320~ Variabile  Categeria  HR(IC 95°%)
Mesaeni Istologreamants | MoTdogia ag4) TER =, I
Wiaigni del confermat Pariodo d oo 117 0 821 ﬂ]l
Pramonis, diagmos! AZ anm TR 17313112 F)
resident in Clsaeds!e di 142% {112 Morfdegss Elml:x:nm - 0;!'-20C-|
Pamant diagnosi 1.1) il ) e Siranins
1840-83 A3 anni 8% oo el DERETLEL
4501 fion diffarenze statstcaments
significative per panodo di diagnos
;ﬁ:‘;’g}‘]"% tipa di eapadate
3 BEATIAOG A Iiala: ADplica regale Tra A9 cas EETT WA plaunch .ﬁ.1 s
atal. 2003 Ragsato ENCR™ 1999 & 392 pleunc Ela 275 gionnd 35.3% phaurici Variabile  Cabegeria  RiRtedj{ic 35%)
Mazxnaba dai T22001 3 pardoneal | Sade 241-309) 254% Ba 55?;-1 % a.e‘.1
Mot Ipeeade | Mofdogia pertoneal - sl A
resdent in Diagnos MM peritoneati Mortdogia  on gt 1
Fhamonis, Piemonta 136 | Esposiziona | 157 geomnd A2 annk: ::;:l?m gzﬁ:ﬂ ?'}
Liguria, casl {118-196) 18.3% phaurici = il
Emia- Ligusa 135 ; 26.5% et i
Romagna, CEEE pervionsal P
Toscana, Emilia T casl g'ml 1 11(6-'.‘E~-164>|
9Ug|ﬂ I::ﬂ:ﬂ ‘5 ;?‘&’,&;@Jmn W Son pata 185 {1 167 6d)
1967 Pugia 4t casl 17.7% RE: 21 per suasn, by o mglone
perfonaal
Reference Population Setting of the | End of follow | Size of study | Predictive Median Survival % Other
and date of up variables survival (Confidence
incidence incidence (Confidence | Interval
period Interval 95%)
95%)
Magnani et Italy: Date of the 01/01/2000 590pleural Gender 259 days At 1 year Variable Category I
al. 2002 Regional bioptical cases Age 35.9% (32.0- C
Malignant material confirmed by | Morphology 39.8) Age <55 1
Mesothelioma| sampling histological Period of 56-65 1.
Register of analysis diagnosis At 2 years 66-75 1.
Piedmont Hospital 14.2% (11.2- >76 1.
Region where 17.1) 1.
diagnosis was 1.
1990-98 made At 3 years 2.
6.8% (4.5- Morpholo |Epithelioid |1
9.1) ay Fibrous 1
Biphasic 2.
At 5 years Not 0.
3.1% (1.1- specified 0.
5.0) 0.
1.
Statistically significant differer
highlighted by period of diagn
type of hospital
Marinaccio et | ltaly: ENCR?rules | Between 429cases Gender Pleural MM At 1 year: Variable | Category |R
al. 2003 National applied 06/1999 and | 392 pleural Age 275 days 35.3% pleural o
Register of 12/2001 cases Anatomical (241-309) cases Age <64 1
Mesothelioma 34 peritoneal | site 29.4% 65-74 1.
s, resident cases Morphology Peritoneal peritoneal >75 1.
people in 3 pericardial | Diagnosis MM 157 days | cases 1.
Piedmont, cases Exposure (118-196) 2.
Liguria, At 2 years: Morpholo |Not 1
Emilia Piedmont: 16.3% pleural | | gy specified  |0.
Romagna, 136 cases cases Biphasic 1.
Tuscany, Liguria: 135 26.5% Epithelioid |O.
Apulia cases peritoneal Fibrous 1.
Emilia: 72 cases 2.
1997 cases 6.
Tuscany: 45 At 3 years: Asbestos NO ,
cases 7.1% pleural
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Apulia: 41
cases

cases
17.7%
peritoneal
cases

exposure YES

1

1

Diagnosis | Certain 1
Suspected |2

RR adjusted by gender, age ¢
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felemnza | Popalazans Diafiniz. Taming Demansions ‘Varksbil Sopravevenza | Sopraveivanza Alra
@ pesodo di data di follow up Bludio pradiive medsana %
incidenza Incidenza (I 5% 11 85%)
Badier et Fasidenti Dats FTHZ200 | 215 casi Sess0 M pheuiric i pleurice
al. 2004 Erovinea & redadazions, 1491 plausai [=E] maschl & 1 anma: Sopravvivenza phd Brave per (casl di
Brascia apune data 24 porlonaall | Sede 233 gorni mase 31.2% | MM plauna pobabll o pos shil seg
TG AoV e Storielogsa (138-268) femEming T anals univanata ohi quadralo
Ve dposia B Taragpss g LR =10.73 p= LO01; multvamata KRR adj
1982-2000 diagnos Ginica eflafiuate 23 geoen =135 {L622)
Diagnosi {210-372)
Parodo di Non differenze staistcananie
dagnes MM penfonedl significalive (ra feraie conailenan o
Resdenza | Maschi A tra periadi di diagnos:
Esposizons | 242 gornd mardoneak,
&l aniante | (31-453) a 1 anno: TVatits  CRMgOmy VR PC ]
femiming fraschi 36.4% o 5
6% gon | bmmins = e
(D-1548) ] Mortciogia  bon aped? 1
¥ Biasico 1.5 (072 E)
3 Epdalicae 0038 (0.8-1.4]
Fibrosn 4 46 (7 03 )
Mould efal. | USASEER | Monpmomale, | 2000 5580 cas Sesan AT ama:
2004 1975-1994 regustni aflarant plaiuirsa [=F] Uasran:
sEER T ENCR™ A48 43%
Europa: 2003 S1-58 43%
Liguria 2003 al-58 41%
Rotlendam 2003 -T2 3%
Seoza 2008 a+ 19%
Srerucin Dornea: 38%
Ta4-1997 AZami
15E7-1997 Lmiinic
19751997 4049 18%
19485-2003 30-5918%
80-68 17%
TH-TE 13%
a0 T
Danne: 195%
Reference Population Setting of the | End of follow | Size of study | Predictive Median Survival % Other

and date of up variables survival (Confidence

incidence incidence (Confidence | Interval

period Interval 95%)

95%)
Barbieri et al. | Resident Date of 31/12/2001 215cases Gender Pleural MM Pleural MM:  |Shorter survival in men for pre
2004 people in medical 191 pleural Age men 233 days| at 1 year: possible pleural MM: chsquar
province of report, or date cases Anatomical (198-268) men 31,2% |univariate analysis = 10,73 p0

Brescia of the first 24 peritoneal | site women 291 women multivariate RR adj = 1,35 (0,
hospitalizatio cases Morphology | days (210- 40,9%

1982-2000 n during Therapies 372) Statistically significant differer
which the performed Peritoneal highlighted between therapies
clinical Diagnosis Peritoneal MM: considered and periods of dia
diagnosis was Period of MM at 1 year:
made diagnosis men 242 days| men 36,4% Variable | Category [R

Place of (31-453) women (C
residence women 625 | 53,8% Age <65 1
Asbestos days (0-1646) 65-74 1.
exposure >75 2.
1.
2.
Morpholo |Not 1
ay specified 1.
Biphasic 2.
Epithelioid |O.
Fibrous 1.
4.
9.
Mould et al. USA-SEER Not specified, | 2000 5580pleural Gender At 1 year:
2004 1975-1994 SEERY cases Age Men:
ENCR? 2003 40-49 43%

Europe: relevant 2003 50-59 43%

Liguria registers 2003 60-69 41%

Rotterdam 2003 70-79 32%

Scotland 80+ 19%

Szczucin Women: 38%

1994-1997 At 2 years:

87



1987-1997
1975-1997
1986-2003

Men:

40-49 18%
50-59 18%
60-69 17%
70-79 13%
80+ 7%
Women: 19%
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Ralamnza | Popclazions Dafiniz. Tarmna Dermensions Variabiil Hepravewenza | Sooravevanza Al
& pesodo di data di fallow up st oraditve madana %
, ; G856l 1G85
Ganmiatal, | haa: POl raga FIMEE00 | 381 casl EoTES 324 g AT anmg,
2005 Regavo ENCHS phauric e [=F {247-368) 45 7% “Vwlabila __ Cagods HROC 95%
Mascielomi diagnosi Mariclogia 0LE-S08) gﬂ""?{.‘“ - d
deta Bilegea Tranamnie” w’un:irg.l h A B3 0]
Tosczana, Pemodo di AZ anm. Modologia  Epdelicide i
ressdent i 318 maschl dagnos 2.5 Floncas 14 ez A8
Toscana A3 famemine O padala di 20.6-28.5) Bfasico 1.23 (0951 80|
diagnosi Fon spad? 146 (1 061 55|
2 1988-2000 Espos o '
El gt Anais mulivarata istata e
ad aminio sesso, us.mmm;ge tipo o
oapadala: non diflsrenze
slatsfcamente sgnicative 1m casl
iratta¥ & casi non trattad (HR=0.73; IC
oo 161 cnc 0.4-1.08)
dal periodo Seszuo, e, peodo d dagnos ed
1957-2000 a5 Do one allamania non
differenze siatsbicameants significative
n& nelle angis univanale, né in queia
mdthvarala.
Reference Population Setting of End of follow | Size of study | Predictive Median Survival % Other
and date of up variables survival (Confidence
incidence incidence (Confidence | Interval
period Interval 95%)
95%)
Gorinietal. | ltaly. ENCR?rules | 31/12/2002 | 381pleural Gender 324 days At 1 year: Variable | Category | t
2005 Malignant applied cases Age (297-366) 45.7% C
Mesothelioma confirmed by | Morphology (40.6-50.6) Hospital No 1
Register of histological Treatment * thoracic Yes 0,
the Tuscany diagnosis Period of At 2 years: surgery 1,
Region, diagnosis 24.2% Morpholo |Epithelioid |1
resident 318 men Hospital (20.2-28.5) gy Fibrous 1,
people in 63 women where Biphasic 2,
Tuscany diagnosis was Not 1,
made specified |1,
1988-2000 Asbestos 1,
exposure 1,
* Referred Multivariate analysis adjusted
only to 161 age, morphology and type of |
cases of the statistically significant differen
1997-2000 not highlighted between treats
period treated cases (HR = 0,73; G#
Gender,age, period of diagno
asbestos exposure: statistical
differences were not highlight
the univariate analyses nor in
multivariate ones.
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Tabella 2

Fetararra fane | Daliak. Tesnine Vegiahil Sooravvivenza | Sopravieenss Alra
epaiadadi | datadi fofirw up Hudia pradifee rreadizna k]
inciderza | incdenza _ [ 35%) {IC 35%)
Nl &l Ealia, Dhata INRIG 2004 693 cam aan Sessa EEET A anna. MM plaurnc
ab. 2005 Regstra | preiew carfermma =1 {3:2-10.8) MM pleuic 7 i
Mesolelomi | sl eriak Istaingica Seada 3% {3847} E
dal Wensla: | boglion Markilogia MM pleuia | MM paritonaai é*‘% H f:'@‘ ;:&1‘?
resident in 624 pleuda Pariada di 10 s 34% (2245} el )
Weriaha 62 paritme diagnas 192109} Mondegia Eptdicds 00 1
Ivaginabe dal | Provinga & A3 amii: Bifmion  2A0(1.7-2E)
1930-2002 tasioaio resdenza | MM padionaal | M plauric Firomn ﬁi%':: ?—Eg
3 plewric Games | 1% 914 s e
peritonaal 14.3-110) MM paritonaal
1 padaardian 18% (9-28} TETME&%W
| ata
=] = T
58 0930423
638 cas BETH )
disponganadi - 27 S0401 812 8)
9 ML s P
dailespasizons i Fimlilr'd l1
Maschi 275 i43e8)
Gannan Ria i, Apgica | 31122002 824 cas Sessn 8.9 resi A1 annc
alal, Ragstra regale i oon B A% uamini Varisbile  Camegeris  HR OC 05%)
2005 | Mesolslom | ENCR™ difiesend liveli | Morllogia Uarnini 34% donne = =7 1
datta di canterma Crgrias 9.4 mas orip  lapasea
Ligurias disgnasica §8.5-10.3) 4 e Rre
rasidnns na a1 da Enae- i e 1
Cornuine di guida Raaht) Dranng Farcss  135(0068-1-85)
Gaieva 7.7 e Bfasco 1500112207
13342001 (E.589) i P.ccunnnz::-,' 14801 Ea.m.n
Frobabile 98
rEdat in P e G740 EL 105
prosinca di
Ganava
13352001
razidant in
Liguria
18352001
Table 2
Reference Population Setting of the | End of follow | Size of study | Predictive Median Survival % Other
and date of up variables survival (Confidence
incidence incidence (Confidence | Interval
period Interval 95%)
95%)
Merler et al. Italy: Date of 30/06/2004 693 cases Gender 9.9 months At 1 year: Pleural MM
2005 Malignant bioptical confirmed by | Age (9.2-10.8) pleural MM:
Mesothelioma| material the Anatomical 43% (39-47) Variable Category I
Register of sampling histological site Pleural MM peritoneal C
the Veneto analysis Morphology 10 months MM: Age <55 1
Region; Period of (9.2-10.9) 34% (22-46) 55-64 1.
resident 624 pleural diagnosis 65-74 1.
people in cases Province of Peritoneal At 3 years: >75 1.
Veneto 62 peritoneal | residence MM pleural MM: 2.
cases 6.9 months 11% (9-14) 2.
1990-2002 3 cases of (4.3-11.0) peritoneal 3.
mesotehlioma MM : Morpholo |Epithelioid |1
of the vaginal 18% (9-28) ay Biphasic 2.
tunic of the Fibrous 2.
testicle Not 2.
3 pleural/ specified  |3.
peritoneal 1.
cases 2.
1 pericardial
case
Peritoneal MM
For 656 cases|
éxposuré Variable | Category | F
assessment is| c
available Age <55 1
55-64 0.
65-74 2.
>75 1.
3.
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PN

5.

1

Morpholo |Epithelioid |1

ay Other 2.

4.

Sex Women 1

Men 2.

5.

Gennaro et al.| Italy: ENCR?rules | 31/12/2002 924 pleural Gender 8,9 months At 1 year: Variable | Category F

2005 Mesothelioma| applied cases with Age 40% men C

Register of different Morphology Men 34% women Age <67 1

Liguria levels of Diagnosis 9,4 months 67-76 1.

Region: diagnostic (8.5-10.3) At 2 years: >77 1.

resident confirmation 17% men 1.

people in the (according to Women 12% women 2.

commune of ReNaM 7,7 months Morpholo |Epithelioid |1

Genoa guidelines) (6.5-8.9) ay Not 1.

1994-2001 specified 1.

) Fibrous 1.

resident Biphasic 1.

people in the No 2.

province of histological |1.

Genoa analysis 2.

1995-2001 Diagnosis | Certain 1

) Probable 0.

resident Possible  |0.

people in 1.

Liguria

1996-2001
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DISCUSSION ON EXPOSURE DATA
FOR A FEW PRODUCTION SECTORS
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CASES OF MALIGNANT MESOTHELIOMA WITH ENVIRONMENTAL  AND DOMESTIC
AETIOLOGY: GENERAL CONSIDERATIONS AND ANALYSIS OF T HE NATIONAL
MESOTHELIOMA REGISTER (ReNaM) DATA

D. Mirabelli 1,5, D. Cavone 2, E. Merler 3, C. MeisC. Magnani 4,5, M. Musti 2

! University of Turin, SCDU of Tumour Epidemiology

2 University of Bari, Department of Internal Medieiand Public medicine (DIMIMP) — Department of
Occupational Medicine E.C. Vigliani (Regional Optva Centres (COR) Apulia)

% Regional Mesothelioma Register of Veneto regian\Wbrkplace Prevention, Hygiene and safety
Department (SPISAL)), Local Health and Social SsmwiAuthority (AULSS) 16, Padua

* Universita degli Studi del Piemonte Orientale (Lesity of East Piedmont), SCDU of Tumour
Epidemiology

®> Reference Centre for Oncological and EpidemiolagiBrevention in Piedmont (CPO)- COR
Piedmont

® Clinica del Lavoro (Occupational Clinic) “Luigi Devto”, Ospedale Maggiore Policlinico,
Mangiagalli, Regina Elena - COR Lombardy)

In the ReNaM Archive there are at present suffictata to assess the exposure for 3,552 cased out o
5,173, equivalent to about 69%. In 302 cases, etpnv to about 9% of cases with defined exposure,
the reporting COR attributed a domestic or envirental exposure, in the absence of occupational
exposure.

A review of the exposure profile has led to thdassification of some cases as being attributable t
other circumstances of non-occupational exposure,intluded in this group based on the ReNaM
Guidelines, such as, for instance, the presencenatierials containing asbestos in a domestic
environment, or their handling in a non-occupatiooantext. As a matter of fact, by definition
domestic exposure is that linked to cohabitatiothwbmeone exposed to asbestos, and environmental
exposure is that due to living within the estimatadge of influence of an external source of asisest
pollution (for more detail see the exposure classiion adopted by ReNaM, included in the national
guidelines [1]). There are 294 cases included i ¢hapter (Tables 1 and 2). Altogether, the cases
the Archive to which a non-occupational aetiologyshbeen attributed (according to the ReNaM
classification, cases with exposure in the non-patianal, environmental, and domestic sphere and
with exposure classified as unknown or improbabé)d which therefore also include the ones
excluded here, exceed only by a fraction 10% ofhelones evaluated.

This proportion by and large matches the facts gmgrfrom the literature. Since the first reporti2g

of the association between asbestos and malignasbthrelioma (MM) the substantial risk has
emerged correlated to exposure linked to the enmemnt in the wider sense, including the fallout of
emissions from mines and processing plants in eesim areas, the presence in the immediate
proximity of or inside the living quarters of matdrcontaminated by asbestos, cohabitation with
workers exposed to asbestos, daily activities,uglicdg children playing with or in the presence of
contaminated materials. In the original series ®fcases of mesothelioma reported by Wagner and
colleagues, occurrences of non-occupational exposare the only ones present in the medical history
of a good 14 of them. Ever since then the epideshimesotheliomas in South African crocidolite
mining areas has provided further proof of the ingoace of environmental exposure [3]; furthermore
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the mining area of Wittenoom Gorge in Australianitar because it relates to crocidolite extraction,
underwent extensive studies in which it was posdiblinvestigate the dose-response relationshipeat
levels of environmental exposure thanks to thelab#ity of environmental measurements [4]. Even
the investigation carried out in London a few yeafter Wagner’'s report [5], in a totally different
context, highlighted, through a case-control apghpa high risk of MM from exposure defined as
neighbourhood-related”. By and large, in 9 casdsobu6 where the complete history was available
the only significant condition was a relative whadhworked in an asbestos plant and another 11 had
lived within half a mile of an asbestos plant.

The description of the MM epidemic linked to envingental exposure to erionite, in the villages of
Karain in Central Anatolia, Turkey [6-7] caused laftsin the perception of the problem of non-
occupational exposure to asbestiform fibres. Indage of erionite, in fact, which is poorly used at
commercial and industrial level, the cases obseoeedd not be attributed to occupational conditions
from the viewpoint of aetiology. Almost simultaneby another group of cases was reported in the
population of Tuzkoy, about 50 km from Karain [B],an area also contaminated with erionite, and a
further aggregation in the population of Cermik Sauth-eastern Anatolia [9], this time in relatimn

the use of local materials as plaster material€liiere heavily contaminated by fibrous tremolite.
More recently, several works [10-13], have conti®outo update the mesothelioma incidence data in
the areas of Eastern Anatolia in relation to enmumental asbestos exposure.
Epidemics with features very similar to these wagscribed in Greece [14], Cyprus [15], Corsica [16]
New Caledonia [17], China [18], Italy [19], Montaaad California [20-21].

Two systematic reviews [22], [23] summarised theent status of knowledge, even though they did
not include the results of the study on the resglehWittenoom, mentioned above. In particulawas
pointed out that today non-occupational exposueysla crucial role in an effort to explain an
important share of the observed cases of MM, amd tthe strength of association between these
exposures and the risk of MM is not to be undemested. It was also suggested that in the absence of
adequate countermeasures these very exposures malbthg the MM epidemic in the countries in
which the industrial use of asbestos has ceased.

In our case histories there are important intranegfi differences in the proportion of domestic or
environmental cases: they account for almost 25%hefcases etiologically defined in Piedmont,
dropping to about 13% in Apulia, and then to 8-9%/eneto, Emilia-Romagna and Lombardy, and
they are only about 5% in Liguria and Sicily, arfd ih Tuscany. These differences could be explained
by methodological aspects as far as the colleciwh evaluation of the exposure data are concerned.
For instance they could be emphasised by a difterém completeness of interviews in the Regions
which had a low proportion of interviewees in thasp In Piedmont before 1998 interviews were
limited to the cases involved in the case-conttoties, and these studies were carried out in areas
where it was suspected that non-occupational expqdayed an important role. However, even in the
period 1999-2001, in which the proportion of infieved cases reached 70%, those with a
domestic/environmental cause aetiology accounteddout 21%. Therefore the differences observed
cannot be attributed to this factor. Another limitcomparability could derive from the proportioh o
direct interviews, given that those with intervi@sedecrease the ability to identify circumstandes o
exposure to asbestos. The proportion of directurgess is about 75% in Piedmont, against 48% in the
other regions as a whole, among the environmeat®s; and respectively 78% against 56% for all the
other cases irrespective of the aetiology. Thisdwer does not explain interregional differencegnev

if we assume that indirect interview leads to eeausly classifying half the cases actually expahes

to environmental circumstances as not being exposed

In fact the circumstances of exposure were destride was their weight in the range of cases of MM
in the populations affected, in the industrialisedas of Casale Monferrato, of Turin and neighlmapri
towns, of Broni, of La Spezia and Bari [24-29], asell as around the mine of Balangero [30].
Therefore the biggest efforts, in the form of ad Istudies, were concentrated in those areas which
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have the highest proportion of non-occupationaksaand the predominant exposures in the ReNaM
Archive match that already reported in the workdlimed above. Out of the total of 187 cases of
environmental exposure attributed to the casesifiles as having an environmental aetiology, a good
third (76) relate to the proximity to asbestos cetroduction plants. Also to be noted are various
periods with people living near shipyards and p¢is periods), iron and steel plants/foundries or
chemical/petrochemical plants or electrical pow&anfs (15), railway lines (12), asbestos textile
industries (9).

Exposure from living near asbestos cement planssiiijects suffering from MM are a further aspect of
the impact on health of this production sectoraddlition to the one documented amongst workers. In
several companies which turned out to be the mause of environmental exposure, in fact, cohort
studies were carried out on the workers, which ligbgked increases in total mortality, mortality dioe
tumours and respiratory diseases. Among the tumthesincrease was especially in respiratory
tumours, and in particular pulmonary tumours areugl MMs, and tumours of the digestive system,
due to the increase in peritoneal MMs. For at least asbestos cement plant (as shown below) a high
risk of MM was shown as a consequence of cohabitawith subjects exposed at work. This
production sector shows it has caused in Italyribeplastic risk to be extended to the non-working
population neighbouring the plants.

Generally the production sectors most frequentypeisted with environmental cases of MM also turn
out to have used amphiboles (amosite and croogjoktowever the type of asbestos most widely used
was certainly chrysotile and it should not be fatgo that there is an epidemiological demonstration
an increased risk of mesothelioma due to enviromahguollution arising from the extraction and
processing of chrysotile [31].

For two cases among the 144 included here, takittggdonsideration the entire profile of exposure, a
possible relationship can be noted with the agtigitthe chrysotile mine of Balangero. The firssea
refers to a period spent living at an estimatedadise of about 1000 m from the site; however the
causal interpretation of this observation is unglea the subject began to live in Balangero winen t
extraction activity had ceased and a few yearsuiabeven) before falling ill. The second case regabr
the use of the tailings of Balangero in the coudyaf the subject’s house as a substitutive fovgjta
and therefore in small pieces. A further case |liijpavas attributed to the proximity of the habicet to

a different extraction activity; this is the serppa quarry in Trana, in the province of Turin,
significantly contaminated by fibrous tremolite dtlgravelly material was sold to build road and
railway road-beds, and to cover courtyards andiaimareas).

As a footnote to these cases, which are very diffto interpret, we note that a very particulduation
emerged in Biancavilla, in the province of Catariaconcentration of deaths due to malignant pleural
tumours [32] led to an investigation, which confadnmany cases to be MM-related and to identify the
aetiology of the epidemic as the use of materiamfa local quarry, contaminated with a previously
unknown fibrous asbestiform mineral, fluoroedef®e, 34].

The potential damage to health from exposure tesieb linked to the presence of natural sources in
the living environment, once these sources hava beurbed by some human activity, has also been
highlighted by two investigations on small clustef€ases, carried out in two areas apparently fary
apart in the country, one in Piedmont and one isilBata, but in fact linked by the presence of
outcrops of serpentinites contaminated with tretad85, 36].

Another aspect of the problems linked to curremosxre to asbestos in our country is the consitkerab
amount of materials containing asbestos still & sind subject to progressive degradation. Tlsege i
clear risk linked to the presence of asbestosiablfs matrices in confined environments, for ins&an

in industrial plants, both for workers subject taspive exposure, and for those working on the
materials, such as maintenance engineers. Is mtrkon the other hand if a risk can be associated
with levels of exposure resulting from the releakthe fibre in the general urban environment (aijrf
compact materials exposed to erosion, such as tasbesment, extensively present in the urban
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environment, and/or (b) from friable materials, mmumore rarely present and generally inside
buildings. Should that be the case, however, eliengh the risk is light in itself the consequences
could be serious given the large number of exppsegons. A few recent observations [37, 38] have
led to a hypothesis for this type of exposure. €keme difficulty of studying a risk profile ofith
kind using a strict analytical approach is clear.d largely industrialised city, where asbestos
manufacturing industries have been present or whave used large quantities of materials and
manufactured asbestos products, it is unlikely tieg conditions exist to do this successfully.
Therefore, without any pretension of going beyonpuee description of what has emerged from the
interviews of cases and been recorded by the sorseye note that the profile of exposure
“background urban pollution” occurs 17 times amarigs environmental cases presented here: 7 times
as the first profile, 7 as the second and 3 asird, thistributed overall amongst 9 cases. The one
relating to the presence of significant surfaceasifestos cement exposed to weather erosion cose t
residential areas was reported 13 times.

The latency, measured between the start of thieelgosure and the diagnosis, goes from a minimum
of 6 years up to 84, with an average of 46.5 (#)L4The duration of the exposure ranges between 2
and 84 years, with an average of 32.1 (= 19.6).

Out of 144 cases, 137 (67 men and 70 women) exmede pleural localisation, 6 (3 men and 3
women) experienced peritoneal localisation, and merecardiac localisation. Non-pleural localisation
cases are rare in themselves, and analytical sty#ared towards evaluating the environmental risk
have never been carried out; however there are dedlmented cases [39]. Five out of the six
peritoneal cases are histologically confirmed, sthibr one the diagnosis is only suggested byadini
elements. For three of them the exposure was detednby residence close to asbestos cement
production plants, for one by the presence in taediate vicinity of the house of surfaces made out
of asbestos cement, for one by residence on a whstbnfalcone; latencies varied between 21 and 63
years. The sixth case did not report periods oidesse near obvious specific sources of asbestos
pollution, and was attributed to the general envinental contamination in Turin [40, 41], with a 27
year latency. The case with pericardiac localisati@s histologically confirmed and it is well known
that the person lived about 500 meters from a @dta shipyard; however there is no data on the tim
of residence, and therefore duration and lateneyiaknown.

In many, if not all areas in which a significant@entage of cases with an environmental aetiology w
reported, domestic cases were also reported, dymriicular to one or more relatives working in
asbestos manufacturing who were taking fibres homeheir person and work clothes, or other
materials, as further reported in the literatur® [Fhese are not isolated cases: currently irRisdaM
Archive their number is equivalent to that of thvieonmental ones. The distribution by age bands of
the environmental and domestic cases is similatefd there is a clear predominance of women in the
domestic cases, against an overall equilibrium betwthe two genders in the environmental case.
Another feature of domestic exposure is the widege of manufacturing processes connected to it,
compared to the observations for the environmerdaks. The description of at least one profile of
domestic exposure also has data on the occupatetiaity carried out by the exposed relative ir7 14
cases out of 150 classified as relatives by therteg work of the COR. Overall 181 different
circumstances of exposure are reported. A sigmfishare refers to manufacturing or jobs for which
there is clear exposure to asbestos, given theogerf work and the job title: asbestos cement
production (22 working periods), weaving of asbheq®), ship building and repair (21), building and
repair of railway rolling stock (11). Nevertheles®ore than half of the working periods involving
exposure were spent in activities and jobs whelesiss is not present as a raw material, but is
installed on the plants, as in the chemical, obeubndustry and sugar-refineries (10 working p#sjo

in the production of electricity (6), in steelwotikaindries/forge shops (9), in textiles (8), inlweays

(8), or else it is found in certain more or lesteasively used materials or goods, as in the cocisbn
sector (18 working periods), in the installationdamaintenance of machinery and electrical or
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hydraulic systems (11), in the manufacturing ofenethicles (5).

The relative most often involved in exporting thekrfrom the factory to the domestic environment is
the spouse (86 periods of exposure out of 181pvi@d by a parent (53); it is to be noted that@ 1
cases the cause was the work of a son or daughter.

Latency, measured between the start of the firpbgxre and diagnosis, goes from a minimum of 19
years up to 86, with an average of 47.8 (+ 14.@ duration of exposure varies from less than one
year to 78 years, with an average of 21.6 (+ 13.5).

Out of 150 cases, 146 (23 men and 123 women) eqpd pleural localisation, whereas 4 (1 man and
3 women) experienced peritoneal localisation. Cag#is peritoneal location in the body all have
histological confirmation of diagnosis, with consions of certain mesothelioma in two cases and
probable mesothelioma in another two cases. Expadatives were employed, respectively, in a cast
iron foundry, in forging, in construction, in glasgnufacture. Latency could only be assessed in two
cases, and turned out to be very long: 49 and @fsye

The contribution of environmental and domestic expe to the total incidence of malignant
mesothelioma is anything but negligible, especialtyong women [8]. The risk for exposed persons
can reach levels comparable to that of professicolabrts [43]. The strength of association is dbtua
of the same order of magnitude which can be obddniwing occupational exposure [26].

We would like to highlight a few particularly woing (and bitter) aspects of what looks to be an
epidemic of malignant mesotheliomas in the relagtigéthe exposed persons. The first is that people
who were totally unaware of the risk itself becometims of an industrial hazard. Some of them
underwent exposure since early childhood. The gkdsnthat up to now no insurance or legal
protection has been offered to these people. Afgignt proportion of cases (see Table 2) was &éfic

at a young or adult age, and therefore presumallyels behind young children or youths without the
support of (at least) one parent. A third aspetthas these cases, in particular, show the vainoketse
argument put forward by supporters of the asbeisithgstry, that a “controlled” and “safe” use of
asbestos is possible, because it is without riSksitrolled use has not been shown to be effective i
Italy, in years when even all the scientific, teichah and legal instruments necessary for prevention
were available. One wonders thus how this couldplapin countries that, despite having an
extraordinarily dynamic economy, leave their woskend their population in general completely
deprived of contractual power, and the knowledgpiired to be aware of the risks and the ways in
which to prevent them.
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Table 1. Environmental and domestic cases, by geardkyear of duiagnosis.

Tabella 1. Casi ambientali e familiar, per sesso e anno di diagnosi

Ambientali Familiari
Anno Donne | Uomini |Totale | Donne |Jomini| Totale | Donne |Uomini [ Totale
1583 5 5 10 3 3 & 8 8 16
1854 4 2 6 3 3 T 2 a
1985 9 9 18 5 2 7| 14 11 25
1856 il L] 14 4 1 ) 12 7 15
1997 4 7 11 11 1 12 15 8 23
1858 T 4 11 17| 1 18 24 ] 25
1895 4 T 11 20 4 24 24 11 35
2000 18 16 34 3 6 a7 43 22 71
2001 15 14 29 32 & 38 47| 20 &7
[Tutti gli anni 74 TO[ 144 126 24 150 200 a4 254

Key:

Ambientali Environmental
Familiari Domestic
Anno Year

Donne Women
Uomini Men

Totale Total

Tutti gli anni All years
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Tabella 2. Casi ambientali e familiar, per sesso e fasda d'eta

Table 2. Environmental and domestic cases, by geardkage groups.

Key:

Ambientali Environmental
Familiari Domestic

Tutti All

Classe Eta Age groups
Donne Women
Uomini Men

Totale Total

Tutte eta All ages
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Ambientali Familiarn Tutti
Classe Eta| Donne | Uomini |Totale | Donne [Uomini| Totale Donne  |Uomini| Totale
25-34 1 1 b p 1 3
35-44 G 4 10 1 a 14 5 19
45-54 10 18 10 4 14 20 12 3z
55-64 19 21 40 33 G 39 53 27 79
65-74 25 20 45 45 T 52 T 27 a7
To-84 13 14 27 23 5 28| 3 19 55
85+ 1 2 3 5 1 G L= 3 a
Tutte etd 74 T 144 125 24 1504 200 a4 284
1Md




CASES OF MALIGNANT MESOTHELIOMA DUE TO OCCUPATIONAL EXPOSURE TO
ASBESTOS IN THE CONSTRUCTION, REPAIR, MAINTENANCE A ND
DECONTAMINATION OF RAILWAY VEHICLES: GENERAL CONSID ERATIONS AND
ANALYSIS OF THE NATIONAL MESOTHELIOMA REGISTER (ReN aM) DATA

E. Merlel, S. Silvestr, S. Roberti M. Menegozzd

'Regional Mesothelioma Register of Veneto regionRCBegional Operative Centre- Veneto) c/o
Workplace Prevention, Hygiene and Safety Departn(®RISAL), AULSS (Local Health and Social
Services Authority)16, Padua

2 Regional Archive of Malignant Mesothelioma Caseé®R- Regional Operative Centre- Tuscany),
Occupational and Environmental Epidemiology Opemadl Unit, CSPO (Oncological Study and
Prevention Centre); Florence

3Regional Mesothelioma Register (COR- Regional OparaCentre- Campania), c/o Department of
Experimental Medicine, Second University of Naples

The case histories reported to the National Mesotliema Register (ReNaM)

Occupational exposure to asbestos due to workitigitees performed in companies involved in the
construction, repair or decontamination of railwaicles is attributed to 129 subjects among treson
reported to the ReNaM Archive.

Exposure to asbestos in this production sectordcaldo have affected other workers, and have
therefore generated other cases of mesotheliompaciedly cases arisen in workers who were in charge
of spray-applied asbestos insulation and employgdcontractor companies belonging to the
construction sector and cases of mesotheliomanaiseailway crews and therefore assigned to the
railway transport sector.

Cases of mesothelioma arising from environmental domestic exposure determined by these
production activities (8 cases), discussed in arothapter, must then be added to the 129 cases of
mesothelioma in the railway sector identified h&aly for 7 out of the 129 subjects was the diagnos
carried through instrumental investigations otlrant histological or cytological tests or else theye
defined as cases on the basis of the death catitfic

Among the cases of mesothelioma, 122 developdukipleural area, and 7 in the peritoneal area.

The cases were reported by different Regional Qper&entres (COR) and relate to different years.
The highest number of cases is identified in thgiétes of Emilia-Romagna (40 cases), Veneto (39
cases), Tuscany (21 cases) and Piedmont (14 casesgller number of reports concerns the Regions
of Lombardy (7 cases) Liguria (4 cases), Apuli@g®es), The Marches and Sicily (1 case).

Basically, the distribution of cases reported sostaows a significant presence in some Central and
Northern Regions of Italy: Emilia-Romagna, Venetmd Tuscany. Nevertheless this distribution,
being a consequence of well known occupational sx@s, may not adequately represent various
situations of occupational risk existing in the Reg of Southern lItaly, since they are not yet
controlled by Regional Operative Centres (COR).oBefevaluating more specific aspects, it is useful
to refer to general data which need to be compartédthe information resulting from the analysis of
mesothelioma cases attributed to other productotoss.

There are 53 recorded cases of mesothelioma ipethed up to 1997, and 76 in the period 1998-2001.
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In the first period (1993-1997) cases of mesotinedicare only reported by the Regional Operative
Centres (COR) of Emilia Romagna (19 cases), Velig8cases), Tuscany (10 cases), Liguria (2
cases), Apulia (2 cases), and Piedmont (2 cases).

In these case histories, occupational exposursliestos was considered to be present with different
degrees of probability: a certain occupational expe was considered to be present in 84% of cases
(108 subjects), a probable occupational exposut?% (16 subjects) and a possible exposure in 4% of
cases (5 subjects). This distribution shows sorfierdnces in each Regional Operative Centre (COR),
given that the cases of Liguria, The Marches awdyall have a small certainty attribution (Figut®

and this might be explained by the incomplete kmaolge of the sector gained by those subjects in
charge of assigning attributions.

The average number of years spent working in #dsos is 20.2 years (+ 11.9) with a minimum of 1
year and a maximum of 44 years. A duration of aknexperience lasting only one year was found in
the case histories of several Regional Operativar€ge (COR) (Lombardy, Veneto and Tuscany), thus
providing an indication of the non-exceptionality tshort”-duration exposures deemed to be
associated, in this production sector, with thesegbent onset of mesothelioma. The average latency
period is 42.3 years (x 10.9): the average latgmeyod of mesothelioma cases in this production
sector is, for instance, almost 5 years lower thahrecorded for shipbuilding.

It is agreed that the figures (Table 1) resultiranf the case histories and referring to the yeamntrdy

into work are significantly important with referento mesothelioma cases: 15.7% of subjects entered
work prior to 1944, 41.4% between 1955 and 19642%70of subjects entered work after 1965. This
distribution clearly shows a trend towards moreenecyears compared to that recorded in other
working sectors (for instance, shipbuilding). Theportance of such data relies on public health
implications: compared to other sectors, in thisecdnere was an exposure to asbestos prolonged for
longer period which therefore produced, for thaseoived, higher cumulative exposure whilst the
exposure itself kept on involving new subjects stincreasing the number of the exposed ones. It was
possible to split mesothelioma cases into two categ: subjects who exclusively worked in railway
construction (53 subjects) and those who workeduskely on railway repair (25 cases). The two
groups of subjects differ by starting year of expes respectively 1956 for the railway construction
workers (range 1934-1974) around 1958 (range 199M)for railway repair workers. This difference
worsens the comment previously expressed as regandsers operating in plants where railway
vehicle repair was carried out.

Finally, among the cases reported to the ReNaM iechmesothelioma cases attributed to this sector
were caused by asbestos exposure occurring in giioduplants where the construction of railway
vehicles (engines or carriages) was being carnigdrmt necessarily in exclusive manner) or in fdan
which were carrying out the repair (“large-scale”“small-scale” repair) of such vehicles, either in
private plants or in those belonging to the Ital&tate Railways (FFSS): the geographical distrdouti

of mesothelioma cases reflects the locations afi gwoduction plants (and the current distributién o
Regional Operative Centres (COR). In the Regiomsveig the highest number of cases were located
both, railway production and repair plants carrymg their activities in engineering industries erhi
employed, in each work place and in each peridewahundred workers.

Asbestos exposure in this sector occurring in Italand in other countries

The assessment of mesothelioma cases in this grodwsector may take advantage of both, in-depth
analysis carried out on the uses of asbestos ancbtiditions for use in the railway sector and éh&o
results deriving from different epidemiological dies [1-15].

In the first decades of the 1900s asbestos wasdyirased in Italy in the railway sector for the
insulation of some parts of steam locomotives @y@ipes and gaskets).
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Data on this application are scant. If we consither evidences and the information relating to the
Verona Large Repair Workshop of the Italian Staéévitays — a workshop that since the early 1800s
was specialised in the repair of steam locomotiaasl which then began maintenance activities on
electric locomotives insulated with sprayed aslsesta seems we can exclude the possibility that in
Italy extensive use was made of asbestos in thstiwarnion of locomotives.

This is different from what is reported in otheruotries and is reflected in the mesothelioma risk
assessment [16-21].

In Italy the practice was not to coat the wholddyowith asbestos, nor to use the sprayed asbdsibs,
rather asbestos fabrics would have been used dyolvetnle up of chrysotile asbestos. This conclusion
seems to be confirmed by the absence of mesothelicases in the cohort of these workers, if
considering the subjects that only worked as hwigders in the Verona Large Repair Workshop
(OGR) [22-23], although the cohort of employees ve®nstructed and controlled over time and cases
of mesothelioma are being investigated in the RegiovVeneto at least for the period going from 1987
to today.

One should also consider that in the history dfdtarailways, railway vehicles from other coungrie
made their appearance or left the country sevienalst some examples are the Austro-Hungarian stock
left in Italy as spoils of the First World War; tiemerican trains brought to Italy according to the
Marshall Plan in the second post-war period; thestroction or repair companies obtaining job orders
for railway vehicles to be destined for foreign keds, especially the European one. Furthermore it
must not be assumed that the railway network arches were just those belonging to the Italian
State Railways: there existed in Italy an importanvate rail network, made up of several subjects
who were ordering and using railway vehicles othan those produced for the Italian State Railways.
The more extensive description of mesothelioma assulting from the use of asbestos in steam
locomotives is that compiled by Mancuso and calating to the United States of America and
focusing on subjects that had worked in the 192@s1P]. During the interwar period, in Italy asluesst
was used on railway carriages in the form of maectufed products: tapes, ropes and cardboard-like
materials made of chrysotile asbestos and usettamscouplings (steam transfer ducts running from
the boiler or heating wagon to the carriage), gast transport pipes located in the under body and,
inside the carriage, in the areas reserved for émasion (heating units) located under the passeng
seats or in the back of the seats in some typearafiges. In electric locomotives asbestos wasepite

in the contactor flues, the rheostats, as a co&ingables subjected to thermal stress and inltiveng
cab’s heating units.

Therefore, in Italy this first-type of asbestos esgre concerns the areas where locomotives and
carriages were constructed while the railway plamt®re repair and maintenance operations were
carried out for small, medium and large-scale nesianhce interventions were subsequently involved
only at a later stage. The great change took pladealy with the Italian State Railways’ (FFSS)
decision, which subsequently also gave rise tolarndiecisions in the private railways, to use rajw
vehicles whose carriage body was insulated withysga asbestos.

The request dates back to 1956 for brand new \e=hmhd a few years later it was applied to those
vehicles already in circulation. The type of asbgesequired for this treatment was crocidolite, ke

of which continued at least until the beginnindgled 1970s. A spray application technique was used
(crocidolite fibres mixed with water and vinyl glu¢hrough which engines and carriages were
insulated with approximately 20-30 mm thick asbesipplied on the internal surface of the carriage
body, in more or less extensive areas and surfacesrding to the type of railway vehicles (for
instance, in postal carriages, sleeping cars ayghlge vans the insulation had to be applied through
the internal surface, sides, ceilings and floonsthe so-called “vicinal railways” the insulatiorass
applied on the whole of the outer surface of thdeurbody, and this may have caused asbestos to be
dispersed during the train circulation).

The new railway vehicles insulated with sprayedeastis were built in the private companies where,
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equally, the insulation of the whole pre-existingilway carriage fleet would be carried out
progressively as job orders were assigned for tliestormation, maintenance and restructuring of
carriages. Conversely, work on asbestos insulationd involve those plants belonging to the Italian
State Railways (FFSS) that were in charge of sarall medium-scale maintenance of carriages (SR,
Vehicle lifting squads), the Locomotive Depots (Dioy traction vehicles, the facilities destined to
large-scale maintenance of engines or carriagesR(OlGrge Repair Workshops). The asbestos
insulation in fact, had to be removed and thenaegd during interventions on the carriage bodytshee
and for a wide range of maintenance interventiohglvrequired the stripping of the insulation ahd t
need of “touching it” with mechanical instrumerttays causing considerable environmental pollution.
It follows that, for the entire period subsequenspray-applied insulation, sectors affected by skis
risk were that of the private carriage-manufaciyiand repair industry and that of public rail traord
largely represented by the Italian State Railwaybta a lesser extent by local railway operators.

The spraying operations were carried out by ingaatvorkers belonging to contractor companies,
except for a few rare cases in which private sestaif or employees of the Large Repair Workshops
(OGR) belonging to the Italian State Railways (FFS&re carrying out spraying operations by
themselves on (small) areas subject to maintenaftoe.spraying operations took place within the
manufacturing cycle of the carriage constructiom aepair workshops: they were carried out in
buildings (in a few cases even outdoors) in whiarknactivities were sequential, thus following a
planned progression, while simultaneously involvesyeral stocks of carriages positioned on various
tracks. During the construction process, variousipung phases followed insulation and they
included operations involving the mechanical sti&ssprayed crocidolite layers. However, as regards
the maintenance plants, one should consider tleatyfie of insulation used on the bodywork involved
over time the progressive instability of the insumg material and a progressively increasing disiper

of asbestos fibres due to the strong mechanicass#s to which a railway carriage is subject. It is
interesting to note that the use of asbestos lwagivehicles did not exclusively take place inyita
and cases of mesothelioma or epidemiological ssuttiat report its use and describe its effects are
indeed present for various Europeans countriest¢8vand, the Scandinavian countries, England,
Germany, The Netherlands) [24, 25, 20, 26, 27, @hon-European countries (Australia, South
Africa) [16, 29].

On the other hand it seems odd that the consegsienicéhe decision to insulate with sprayed
crocidolite are not evaluated in Italy until the8D8, an aspect that differentiates Italy from other
countries.

The decision of the Italian State Railways to iageilwith sprayed crocidolite the entire railwayeflés

not a strange one, even as regards the work tashnimyt it appears that it was not affected by the
influence of epidemiological data on the neoplassik from asbestos increasingly published alorgy th
way. A useful comparison may be drawn with Engldfaam the analysis of environmental surveys it
appears that England started insulating railwayicket with sprayed asbestos since the end of the
1930s, a technique that is also widely used inkshiging.

Spray-applied insulation was patented and enteméd use immediately after the first asbestos
protection law was implemented in England in 1984 this method of application is, unfortunately,
excluded from the ones regulated. The Health arf@tysd&xecutive (HSE) which monitored its
application decided to proceed with environment@asurements in order to assess the exposure
intensity which was considered to be high and &sfgployers that not only insulation workers but also
those working in the vicinity required respiratopyotective equipment. The extension of these
protection measures tdystandersconcerned the employers and led to a conflictolwhwould only

be resolved with the new asbestos regulations @ 130].

Returning back to England in the early nineteeriesx given that the work contract he had was
interrupted following the publication of data onpesure to crocidolite and the onset of mesothelioma
in the mining area of the Cape Province in SouthcAf[31], Wagner began an assessment on the
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presence of mesothelioma in English subjects expdseasbestos. The study by Newhouse and
Thompson [32], concerning cases of mesotheliomatiitksd amongst subjects hospitalised in London,
is a response to this appeal. The study had agstimpact, since it confirmed the high level of
mesothelioma risk among both workers and the gérmopulation affected by residential and
environmental pollution (among the 83 cases, warkand residential history data were collected for
76 cases and among these latter ones a mesothetias@ga was present in one railway carriage
construction worker who was using asbestos boardimg) also in the wife of a railway carriage
construction worker who used to line compartments asbestos sheeting), and since it was carried
out with a case-control epidemiological designréfme by using a model that goes beyond the simple
collection of case histories and its in-depth meldigstory analysis. The British media picked upiton
and workers or their organisations asked questoonshe neoplastic risks to the Health and Safety
Executive and decided to stop working if there waposure to asbestos, for instance deciding to no
longer unload asbestos in sacks at the Port of dton@he results of the study and the trade union
protests led to some decisions including the ont@fBritish railways to suspend the use of aslsesto
(“In 1967 the British railways announced that theyuld no longer use asbestos as insulating material
(instead opting for the use of glass fibres) dughtohealth hazards for workers *) [30] (incidetytal
the British Navy had decided to abandon the praafasing sprayed asbestos since 1963).

As regards job duties that were at risk for expegarasbestos in the transport sector, railwayrneagi
drivers were among those who first underwent exggodue to the presence of spray-applied insulation
easily accessible from inside the driving cabs. Agidhe jobs most directly exposed in railway
construction and repair we should consider thdtadiermaker and pipe-maker, jobs requiring the need
of working on the steam heating lines running frdme boiler carriage to the passenger carriages.
Riggers, pipe-makers and electricians were intengein the assembly of equipment and fittings on
newly-built carriages. Panel installers, carpentepholsterers, pipe-makers and electricians wese t
ones suffering direct exposure during the repad araintenance of carriages. As regards indirect
exposure the list of jobs is obviously much londecause in all the work places where equipping,
repair and maintenance of carriages took place,labk of partitions and of exposure reduction
measures caused widespread pollution of the esitieels where the manufacturing was being carried
out, a verdict confirmed by the environmental measents carried out in some organisations.

The epidemiological studies carried out in Italy

This production sector underwent almost a dozedespiological cohort studies (Table 2) commented
in two recent reviews [33-34].

The cohort studies highlighted the presence ofgh hisk of death due to primary pleural tumour,
which appears even higher in the studies with agdorfollow-up, and showed the presence of an
increased risk of death due to lung tumours fogdaicohorts or for the ones controlled over a longe
follow-up. As well as the studies on employeesh&se engineering companies, a moderately large
cohort study [35] involved the employees of a comypaarrying out insulation activities, including
spray-applied crocidolite asbestos insulation ilwesy vehicle construction and repair companies.
Unfortunately, the studies published so far anatiigerisk in the absence of exposure estimatese sin
these are practically absent until the 1980s. Amtrey cases of mesothelioma identified by the
regional registers with reference to this productsector, we have more detailed information for the
regions of Tuscany [36] and Veneto [22, 23].

The case histories of Tuscany region relates tingdr time period than that reported to the Nationa
Mesothelioma Register (ReNaM) and consist of 4¢s€a$ mesothelioma. The frequency of job duties
amongst construction workers and separately amepgim workers is reported, thus showing in the
former high frequencies for welders, riggers aretteicians.
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The case histories of Veneto region, also referting longer time period than the one reportedhéo t
National Mesothelioma Register (ReNaM), relate 1® tases of mesothelioma dating from 1987 to
today. There are about fifteen production plantsirm these cases that include both, the plants in
Veneto region and those belonging to other aredls,quite large clusters for a few plants, bothvate

and Italian State Railways-owned (FFSS), so trahgle plant in the region of Veneto has absolutely
the highest number of mesothelioma cases identifigthat Region. The work places include plants
located abroad, such as the ones belonging to amynsituated in Zurich, Switzerland, already
mentioned [24], an aspect which emphasizes the riapoe of work migration and the presence of
occupational exposure in migrant workers.

The job duties involved match the ones outlinedimefgiven that mesotheliomas have occurred in
those subjects who were carrying out intervention® units insulated with asbestos after spray-
applied insulation had been carried out (e.g. cggye and varnishers) and, with reference to repair
company workers, also among welders, blacksmitddatteners.

An aspect of interest in the data referring to lemmegion is the information on the difference betw
cases of mesothelioma reported at the beginninthefl990s and cases reported at the end of the
Register activities: the result is a completiontted survey and the indication of a progressiorhm t
number of case histories. The most serious aspeepresented by the “number of case histories, the
fact that cases of mesothelioma arose among woleonging to all the work places having a high
number of employees and where railway vehicle can8bn and or repair was carried out in Veneto,
and by the presence of mesothelioma cases duevit@memental and domestic pollution and affecting
various working categories (the Italian State Rayw/(FFSS) crew, etc.)".

In this production sector exposure to asbestos fa&e for a long time without using any kind of
environmental and personal protection. Some moeleriaange on the control of the risk was put in
place in the 1970s in single private industries1983 the Italian State Railways started a prooéss
reorganisation of working conditions accordinghe explicit recognition of the asbestos risk (diacu
letter of 1983). A few years before, the use ofagpd asbestos ceased in the private construction
industry. Private companies carrying out repairsbehalf of the Italian State Railways (FS) tried to
comply with the provisions contained in the firgtcalar letter of 1983, but significant differences
emerge between the various companies.

After 1983, the Italian State Railways (FFSS) resckhe decision to close the chapter of asbestos
insulation begun in the 1950s and proceed withd#iasulation of the railway carriages, thus leading
to the permanence of asbestos exposure conditiotigsi working sector for a further period, or the
scrapping of those carriages deemed by then tdobelete. This process would not turn out to be so
clear and would see the intervention of a new btitly,Judicial Authority. The demand of the Italian
State Railways (FFSS) workers of the Large RepairRéhop (OGR) to work in safe environments,
following the regulations prescribed by the circuktter of 1983, and at the same time the reftesal
carry out the full insulation of the carriages, Wblead to the decision requiring deinsulation psses

to be contracted out to private companies. Sewdrdhe companies who would come across these
various job orders were located in the South dy.It@he Judicial Authority would intervene at thede

of the 1980s in relation to the working conditiooksing down entire plants, one of which, the dsitg

by then in terms of working volume produced, woukeler reopen again. In the early 1990s the
insulation programme would undergo a lull and wotlien start again only to be ended in the early
2000s, again entrusting it to private companieterdhe intervention of the Judicial Authority tmbk

the sale of insulated carriages to Eastern Europeantries.
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Figura 1. Distribuzione dei casi di mesotelioma segnalati all'Archivio ReMaM tra gli
addetti alla costruzione e riparazione di mezzi ferroviari per Regione (COR) e

livello di esposizione
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Figure 1. Distribution by Region (Regional OperatiCentre - COR) and exposure levels of
mesothelioma cases amongst railway vehicle cortgiruand repair workers reported to the ReNaM
Archive.
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Table 1. Year of entry into work with referenceni@sothelioma cases amongst railway construction

and repair workers reported to the National Medaiita Register (ReNaM). * For one subject the

year of entry into work is not specified.

Year of entry into work N %
<1935 2 1.6
1935-1944 18 14.1
1945-1954 33 25.8
1955-1964 53 41.4
1965-1974 18 14.1
1975-1984 3 2.3
after 1985 1 0.8
Total 128 100.0

Table 2. Cohort studies carried out in Italy orlway vehicle construction or repair workers (from

Comba P et al., 2005, mod).

Plant location n. of subjects (follow- | Primary pleural Lung tumours
(reference) up period) tumours

Observed| Expected| Observed| Expected

Deaths Deaths Deaths Deaths

Foligno 1,037 (1967-1983) 1 N.S. 11 12.7
(Magnani, 1986)
Verona 2,628 (1967-1980) 1 1.0 27 32.0
(Magnani, 1989)
Colleferro 276 (1968-1988) 2 0.2 8 6.2
(Blasetti, 1990)
Pozzuoli 1,534 (1970-1989) 3 0.63 28 19.2
(Menegozzo, 1993)
Arezzo 734 (1945-1997) 5 0.38 26 20.9
(Battista, 1999)
Bologna 173 (1979-1997) 6 0.09 3 6.46
(Gerosa, 2000)
Pistoia 3,739 (1960-2000) 10 2.24 139 114.6
(Seniori Costantini,
2002)
Padua a) 1,621 (1946-2001) a) 23 a) 1.07 a) 90 b) 71.65
(Tessari, 2004) b) 1,190 (1946-2001) b) 3 b) 0.46 b) 33 b) 27.99
Padua a) idem a) 27 a) 1.07 108 b) 71.65
(Merler 2004)
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CASES OF MALIGNANT MESOTHELIOMA DUE TO OCCUPATIONAL EXPOSURE TO
ASBESTOS IN THE SHIPBUILDING SECTOR: GENERAL CONSID ERATIONS AND
ANALYSIS OF THE NATIONAL MESOTHELIOMA REGISTER (ReN aM) DATA

E. Merlet, S. Silvesti, S. Roberti, R. De Zottf

! Regional mesothelioma register of Veneto RegiorgiRal Operative Centre-COR-Veneto) c/o
Workplace Prevention, Hygiene and Safety Departr{f&RtSAL), AULSS 16 (Local Health and Social
Services Authority), Padua

2 Regional Archive of Malignant Mesothelioma Casesg{nal Operative Centre-COR-Tuscany) c/o
Occupational and Environmental Epidemiology Openaal Unit, Oncological Study and Prevention
Centre (CSPO); Florence

3 COR Friuli Venezia Giulia, “Occupational Medicine8CDU, University Hospital “Ospedali Riuniti
in Trieste”

The case histories reported to the National Mesotliema Register (ReNaM)

Among the case histories included in the ReNaM Aretoccupational asbestos exposure resulting
from working activities carried out in the shipluirlg sector is attributed to 376 subjects affedigd
mesothelioma. For 334 subjects this representedrihekind of asbestos exposure identified, whilst
for 42 subjects multiple occupational exposuresewecorded (shipyards and other sectors considered
to be exposure sources having the same probalgigl). These subjects do not represent the total
number of mesothelioma cases whose occupationwrpishowed an exposure arising from this
production sector, since 16 mesothelioma casedalaavironmental or domestic exposure related to
these activities, which are described and analysed specific chapter, must be also added together
with a non-measurable number of cases where ssbjemte carried out activities as insulation
workers, but are included among construction warker

In fact, in Italy the activities dealing with asbes insulation were contracted out by several sy

to specialist companies, mostly registered as oactstn companies, which simultaneously carried out
asbestos insulation job orders in civil and indaktconstruction, in the production and repair of
railway vehicles, etc. It might have happened thstilation activities carried out in specific shapgs
were substantial and justified the regular preserficeorkers, thus determining the creation of sfeci
production units, but more often the asbestos atgul workers would stay in a shipyard for the time
necessary to carry out a specific job, and woudth tinove to other areas of production.

The 376 subjects involved in shipbuilding and ateddoy mesothelioma are all male.

The anatomical site of the neoplasia was foundet@lbural for 368 cases and peritoneal for 8 cases,
and a lower ratio was confirmed between the twessiif compared to the one observed in the case
histories belonging to other sectors. These datalmae been influenced by the consequences shown
in the study on extrapleural mesotheliomas (redattsvww.ispesl.it/ispesl/sitorengdmThere are in
other words difficulties in the identification arstudy of extrapleural mesotheliomas in various
Regions, especially Liguria, the area which hashilgbest number of mesothelioma cases determined
by asbestos exposure in shipbuilding.

In accordance with the National Mesothelioma RegigReNaM) classifications, the majority of
subjects affected by mesothelioma who worked iptahilding had a diagnosis of certain MM (77.4%).
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A diagnosis of probable mesothelioma was found5r2% of cases, whilst a possible mesothelioma
diagnosis (based on clinical or radiological datalse on the death certificate) was only foun@8n
cases (7.4%). Mesothelioma cases in shipbuildintkere were reported by the Regional Operative
Centres (COR) of Piedmont (7 cases), Veneto (36s3abriuli Venezia Giulia (34 cases), Liguria (216
cases), Emilia-Romagna (6 cases), Tuscany (38 )¢cddes Marches (4 cases), Apulia (22 cases), and
Sicily (13 cases).

This distribution mirrors, for each single Regitime exposure occurrences in the sector as welieas t
significance and features of shipbuilding. It enesrghat Regions of Northern Italy (Veneto, Friuli-
Venezia Giulia, Liguria) are strongly affected, fehiRegions of Central and Southern Italy also récor
a certain number of cases. Since we do not knowahaber of subjects who worked in this sector and
were exposed to asbestos, we cannot assess thessess of the risk for each single Region.

As regards Piedmont, mesothelioma cases do natspmnd to shipbuilding companies established in
the regional territory: the cases of mesotheliofieacing the subjects living in this Region are the
consequences of working activities carried outigulkia.

An interregional migration due to work reasons amainly concerning the shipbuilding sector also
involved the region of Tuscany [1], since it wasirid that the mesothelioma cases affecting the
resident subjects were caused by asbestos expesuiéng from working activities performed in La
Spezia shipyards where Navy ships were being reghair

The year of diagnosis referring to the notified esass shown in Table 1. The high number of
notifications recorded since 1998 may be explaibgdhe increased number of Regional Operative
Centres (COR) which began their activity since tbate. The assessment of the probability of
occupational asbestos exposure expressed for @éagle sase of mesothelioma varies between the
different Regional Operative Centres (COR): an pational exposure that is certain may be attributed
to 100% of cases analysed in Piedmont, approxim&@d of mesothelioma cases found in Veneto
region, 84.2% of cases concerning the region otding and 69.4% of cases observed in Liguria. In
the other Regions, a certain occupational expasui@ind in lower percentages ranging from 25% in
The Marches and 68.2% in Apulia (Table 2).

The average duration of the working activity penied in the sector (excluding working activitiesttha
involved exposure to asbestos and were carriedbguthe subjects before or after the activities
performed in shipbuilding) is 22.01 years (= 14.88h a range going from less than one year to 49
years.

The average latency (the interval between the efdite working activity at risk and the onset bét
disease) is 47.1 years (x 12.0) with a range gvog 5 to 77 years.

Out of the total number of cases, 60% of cases tefsubjects who started their working activityopr

to 1954, while in 9.6% of cases subjects enteretkwothe decade between 1965 and 1974 and for
3.5% the entry into work falls after 1975 (Table Bhere is a subgroup made up of 64 subjects who
have carried out working activities only in the@uilding sector: in this case, 11% of subjectstata
working in shipbuilding after 1970.

The epidemiological studies

The epidemiological literature on damage from asises shipbuilding workers is too large to be
summarised here. Since the 1940s, several studss leen published in various countries on the
neoplastic risks in shipbuilding industry. The wkabf data testify the high levels of asbestos
consumption which involved shipbuilding industrmee the beginning of the 1900s, firstly because of
the motive power conversion, from wind power taastgpower, and then because of the increasing use
of steel hulls. Until the 1970s there has beencaving demand for new ships as well as a continuous
development of shipping companies. The Second WM gave a significant boost to this sector:
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there was a forced development of military fleetgoiving Germany, Japan, Great Britain, and Italy
and an even more remarkable development concethen@ SA because of their involvement in the
conflict and their decision to arm a fleet in aajrburry in order to simultaneously participateéoth,

the European and the Asian conflicts. The liteetom the neoplastic risks provides, amongst other
things, elements that indicate a chronology of slens regarding workers’ protection, including
legislative decisions.

Only in the last decades has shipbuilding undergodecline: in the EU-15 countries the number of
workers employed was approximately 350,000 in 1%d#,it then became 85,000 in 2002, and the
disappearance of almost two thirds of the shipydotlewed. As regards Italy, there were 36,260
workers employed in 1975, but only 13,438 in 2002.

In Italy shipbuilding is a historically importanttvity and a central one in the process of grooftfa
country traditionally associated with the sea.l# €nd of the 1800s it was concentrated in thescaf
Genoa, Naples and Palermo, with Genoa being theohtli® most important industrial triangle, and it
was mainly focused on military and merchant shipldmg. New shipyards were subsequently
developed in different areas, thus creating pradoctareas specialised in specific activities (for
instance, military shipbuilding rather than civihe), by type of activity (construction rather than
repair), depending on the size of the docks anapeeating procedures of the shipyards (and thexefo
the length of the hulls), etc.. The literature ba heoplastic risks in the naval engineering seaisy
provides elements that show a chronology of thesaets regarding workers’ protection, including
legislative decisions.

The epidemiological studies carried out in Italy

As regards the assessment of asbestosis risk,tdhanl medical literature matches that of other
countries: since 1940s in-depth studies have beétisped on the working conditions and asbestos
based materials used in shipbuilding, the resulesngironmental measurements and the presence of
pneumoconiotic lesions in the subjects exposed.ifittkepth studies initially concerned shipbuilding
industry in the city of Genoa. No studies on theptastic risks had been published until the early
1970s, therefore later than other countries’ palbions.

In 1948 Canepa reported the presence and also dhaviégh frequency (9%, with reference to 52
subjects) of parenchymal asbestosis in insulatiorkers of the Port of Genoa [2]. In 1949 Castellino
stated that dll the categories are subject to the same aggvesand pathogenic influences to which
the most exposechtegory is subjected(the insulation workers) [3]. In 1956 Molfino andahini
released a volume published by the INAIL (Italiamatidnal Institute for Insurance against
Occupational Accidents) on harbour work showing hticeable this activity was in Genoa, where
there was a significant good handling practice a as an “industrial branch” constituted by ship
construction, equipping, repair, ordinary and extilgnary maintenance activities [4].

The volume provides the following data on the ctinds of exposure:df considerable importance is
the work of those subjects assigned to the apphicaif “insulating materials”, mainly represented b
asbestos and glass wool. Due to the environmentaditions already described, the work postures, the
not infrequently high ambient temperature as wallthe changes induced by these conditions on
pulmonary ventilation, it can be stated that thesarkers are particularly exposed to the onset of
pneumoconiotic effects. Asbestos, due to its itingl@roperties, is widely used as a coating fqrgs

in power installations, machine under decks, baildulkheads, main overheated steam pipes, ducts
for fresh air taken from the outside and artifidyatefrigerated air, flues, valves, ceilings, efar this
reason, workers use various products: 100% asbegkai®s, cords, cloth, mattresses and asbestos
fibre, asbestos magnesium, amosite, etc. This mbiempplied by means of special manual skilld an
methods, in relation to the equipment to be codbtednbined with lime, held together with asbestos
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cloth, sewn in situ, etc.). During the applicatitarge amounts of dust are emitted and since the
working operations generally take place in confiravironments under the aforesaid conditions,
considerable amounts of dust may easily be inh&ed.some time now, a system is used in order to
apply asbestos fibres suspended in a proper solubyg using a spray gun, onto walls and panels, for
heat absorbing and noise insulation purposes; fiyitem was widely adopted in the equipping of the
“Normandie” (DESOILLE and DHERS). Indeed, our coeinic research often shows high values,
between 280 and 3000 particles per cc, slightlydioresults than those obtained by FLEISCHER and
coll. under similar conditiori's

In the following years, other Authors of the Unisty of Genoa’s Occupational Medicine Institute
would observe the increase in the frequency ofesiibjaffected by asbestosis in the same working
group formed by those insulation workers: the fegtpy of subjects affected by asbestosis rose to 50%
[4-6] and reached almost 100% with 16 deaths dweshb@stosis [7], whilst the presence of asbestosis
cases (no longer only the potential risk) amonpgiysrd workers in Genoa would be documented in
carpenters, blacksmiths, scalers.

Zanardi and coll. [8] reported for the first timbet presence of pleural mesotheliomas among
shipbuilding workers: they referred to 8 pulmongugnours and 1 case of mesothelioma observed in
Liguria “in the last four years of activity of the Univeysitf Genoa’ s Occupational Medicine Institute
and the Occupational Medicine Division of S. Maotihospital arising in 318 subjects affected by
asbestosisdbserved in our wards during the same period of j@ars. The mesothelioma case arose
in a 54-year-old subject who worked as shipyard insulation worker for about 15 yearShe
Authors confirmed the association between occupatiexposure to asbestos and respiratory tumours
and they also emphasized two aspects in their @amments.

It was first highlighted that iti8 unfortunately predictable that over the next fgzars many of our
subjects affected by asbestosis will develop pudmyomand pleural tumoufs Then the Authors
underlined the concern over the high respiratorgaur rates found in men in the region of Liguria
“Liguria remains first in terms of regional incidence, if compared wih Italian regions and they
asked themselves:

“could asbestos be responsible for this high inad@n Elements of occupational nature do exist that
enable researchers to deem such theory as quiteapte: in fact Trieste, Genoa and La Spezia are
actually the capitals of the shipbuilding indusémyd are also the very same towns which, over thie la
decade, recorded the highest increase in asbestosisbidity amongst their inhabitants, a
phenomenon which can be explained by the fact ithailation industry, and more specifically
shipbuilding industry, involve by now the highesk of asbestosis in the wofld

In 1972 Zannini stated that by examinirggVeral thousands of workers coming from all thpysrds

in Liguria” he found ‘approximately 700 pleuropulmonary cases of asbesteeme of which were
associated to pulmonary and pleural neoplasias @ede specifically, 6 cases of pulmonary neoplasia
and 3 cases of pleural mesothelioma; it is impartarspecify that 5 of these neoplasias were faond
insulation workers while 4 were found in workersowkere in charge of other job duties [9] (report
previously submitted at the XXXIV National Occupadl Medicine Congress, October 1971-XXXIV
Congresso Nazionale di Medicina delLavoro, ottob®&1).

The Authors indeed, in the printed volume declared:

“the 684 cases reported by us resulted from an rantyit although targeted, selection carried out by
patronage institutions and the insurance institatio

As regards asbestosimbdst of our cases refer to subjects who were rsatl@ion workers (e.g. 118
cases found in constructional platers, 65 in wald2® in boilermakers). The Authors stated they had
observed

“an increased incidence of pleuropulmonary neopksia ship repair workers of the Port of Genoa)
compared to other harbour workers and the populatbthe same town

In the same years, the first scientific contribnsoconcerning the cases of mesothelioma found
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amongst shipbuilding workers in Friuli Venezia Guhnd relating to the shipyards in Trieste and
Monfalcone were published [10-12].

The case histories thus described initially shog@dcases of pleural mesothelioma (18 in men)
diagnosed between November 1967 and November 19he dnstitute of Pathological Anatomy and
Histology of the University of Trieste, 12 of whiabccurring in male subjects employed in the
shipyards [11], [13]. The Authors declared:

“Shipyards are a well known source of exposure bestes, not only for those subjects handling the
mineral such as insulation workers, but severalegaties of workers operating alongside the
insulators on the ship under construction, ofterrestricted environments and with poor ventilation
are also exposeéd

In order to understand the extent of the mesotimeliepidemic which subsequently developed amongst
shipyard workers in Trieste and Monfalcone one nasstsider that in the most recent article the
number of mesothelioma cases rose from 20 to 58ihawvere observed this time, by starting from
the same date, 1968, to 2000 and that the vastrityapd these mesothelioma cases experienced an
occupational exposure in shipbuilding [13].

In 1976 a case-control study was published whiclyaed the job occupation involved in 60 cases of
mesothelioma, identified through the autopsy regssof the Pathological Anatomy Departments and
Institutes of the City of Genoa between 1960 anf319ising as a control group a sample of subjects,
doubled in number, who were deceased for differeasons and resulted from the same registers. The
occupational history was gathered through theiwestaccounts and considered to be appropriate for
41 cases out of 60 and for 82 controls out of BRatistically speaking, harbour work was carrietl ou
more frequently in the subjects affected by medimtima (X% 31.3; p<0.001) [14].

The volume contains the following description of ghipbuilding industry in Genoa:

“Due to its insulating properties, asbestos is useldrge quantities and a variety of forms incluglin
cords, sacks, panels and even dust, which are mikethg use, with cement and water. Even though
the type of asbestos mostly used is chrysotileiadobtite or blue asbestos is also widely used and i
generally considered to be the most harmful. Pitotecequipment is practiclly lacking: the materials
are moistened while masks are only occasionallyluésbestos is directly handled and processed in
the work place or on the main deck of the shiph@épresence of, and often in close contact withero
workers who carry out different job duties, for alnithe use of masks is not prescribed. All working
residues are usually heaped up on the docks wiheserhay remain exposed to the weather for entire
days before being loaded onto barges for dumpingeat. One can easily imagine that in such a
situation all staff working on the ship, or immeeig close to it, are exposed to asbestos fibre
inhalatior’.

The same working group subsequently published sowhert studies on the mortality of workers in
Genoa shipyards.

The first study concerned 2,348 subjects at wonketired from work in December 1959 for whom the
corresponding life status was sought in 1970. Téraparison was made with the mortality rate of
Genoa population and with that of the male stathef San Martino hospital in Genoa. Among the 659
deceased subjects there were 6 deaths due to @sbemtd one due to silicosis. There emerged an
excess of respiratory diseases, all types of tuspawmours of the trachea, bronchi and lungs (61
observed against 37 expected), the latter beingtestecally significant excess (p<0.001). The Auth
declared tve may blame asbestos of being responsible forekoess of pulmonary tumours and
respiratory diseases, bearing in mind the consiberapread of asbestos in the ddt5]. In the study
published in 1979, the mortality rate of 2,190 ghijd workers was analysed. The comparison was
made with the mortality rates of Genoa populatibhere were statistically significant excesses in
mortality due to all causes (1,070 deaths were rebdg all the tumours, the lung tumours (123
observed, 55 expected). There were analyses madenip tumour mortality in 20 different working
groups or working activities [16].
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These two studies did not show the number of dedilesto primary pleural tumour, and neither did
these deaths undergo specific analyses.

Merlo [17] conducted a mortality study on 3,890 enalibjects who, between 1960 and 1988, were
working in the shipbuilding sector (constructiondarepair) of Genoa, the life status of whom was
reconstructed for the year 1990, once again drawliegcomparison with the mortality of Genoa
population. 1,833 deaths were identified. An insegageneral mortality was found (SMR 108.8) and
also a mortality due to tumour (SMR 122.6). Theeswan excess of mortality due to tumours in all the
various sites of the respiratory system: SMR of.24842, 138.6 for lung tumours, primary pleural
tumours, and tumours of the larynx.

The same study was updated and submitted as ateactirrying out the analysis on 3,984 male
workers, identified through the staff files of themdependent Consortium of the Port of Genoa”
Department, which allowed the identification of thi#bjects employed between 1960 and 1981 [18].
The follow-up period was up to 1996. The mortatifythe subjects under study - indeed 2,376 deaths
were identified - was compared with that of thevittroe of Genoa.

Over-mortality was found due to all causes, allttimours, tumours of the liver, the larynx, thedun
and the bladder, due to respiratory diseases arsis of the liver.

60 deaths due to primary pleural tumour were idiedti a mortality rate which appeared to be in
excess (SMR 524; Cl 95% 400-674) despite the fattthe reference rates being used are those of the
Province which has the highest frequency of prinpdeyrral tumours in Italy.

The Authors showed that mortality for pleural tummcreased as latency (time elapsed since the star
of work) and work duration (indirect index of expios intensity) increased, but it was higher among
subjects employed when aged between 30 and 34 tyearsn those employed at younger ages (25-34
years). Entry into work in more recent years (199690) determined an excess of mortality for pleural
tumours, although of a lower degree: SMR of 723,489 in case of entry into of work occurring
before 1940, between 1941 and 1960 and after ¥86pectively.

The results of the analyses enabled the authobelieve that the intensity of exposure to asbestos
increased over time, within the time period consadeby the mortality study. There was a decrease in
the risk of pleural tumours depending on the higpegiod, but the differences seemed to be moderate
and there was also an excess of mortality for stbentering into work after 1961.

Mortality due to primary pleural tumour appeared#oin excess amongst workers dealing with several
activities, while a maximum mortality was foundinsulation workers.

Finally it has to be mentioned a study of mortatibpnducted on the workers of the Davidson company
based in Genoa which used to carry out insulatadiviies also by using asbestos materials and whic
even performed, amongst other things, spray-appigaation in shipyards, including those of Genoa,
in railway carriage construction companies anchandonstruction sector [18].

The study was relating to 893 subjects who werekingrfor the company in the period 1960-1996,
identified through imperfect and incomplete compaagords (so that it was not possible to proceed
with the follow-up for 10% of those identified afmr 12% of the deceased subjects the cause was not
identified). 28.3% of the subjects identified waparted to be living in Liguria.

The assessment of mortality, compared with thahefitalian population, is based on 97 deaths which
are in excess by 41% as regards total mortalitys 6% the tumours, 102% for the respiratory tumours
There was found a marked excess in mortality dygitoary pleural tumours (based on 4 deaths) and
primary peritoneal tumours (based on 2 cases) NIR respectively equal to 2,667 (Cl 90% 911-
6,103) and to 1,853 (Cl 90% 329-5,832).

To conclude, before that the information providgdtibe National Mesothelioma Register (ReNaM)

was actually available, the Italian epidemiologitisérature only concerned two centres of Italian

shipbuilding industry, Genoa and Trieste, for whitgh absolute numbers had been found along with
increases in mortality due to mesotheliomas.
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The cohort studies conducted on shipbuilding ingust Genoa also emphasized that, as far as tumours
are concerned, there was also a marked excessgfumours besides that of mesotheliomas.

More recently, occupational exposure to asbestas awasidered to be causally associated with an
excess of pulmonary tumours in two case-controlupdn-based studies carried out among the
subjects living in Trieste as well as the subjdieiag in a few Italian areas which also includéxb t
subjects living in Venice. The first study concetné6 cases of pulmonary tumour (and the same
number of population controls) arisen among subjéeing in Trieste at the end of the 1980s and it
showed a high risk due to occupational exposueshb@stos and to having worked in shipbuilding [19].
A statistically significant increase in the riskfmund among cases of lung tumour arising between
1990 and 1992 (1,171 subjects living in varioudidtaareas, including also Venice population, the
only area under study characterized by the presehshipbuilding) and 1,553 population controls
[21]. As regards the working activity, there is mntrease in the risk of tumours due to having
experienced an occupational exposure to work-mlatrcinogens in shipbuilding and in railway
vehicle construction or repair.

These data show that in Italy working in the shijzbng sector leads, even in recent years, to an
increase in the risk of lung tumours. Unfortunatitlgse are only limited data since nowadays tleere i
still a lack of data on the extent of the neoptasks determined by shipbuilding in various &ali
areas where important shipyards are located, aaré @re no data on the extent of the risk in nnjlita
shipbuilding and repair industry.

It has been noted that in recent years ships ireslilaith asbestos have been sent to the “Southern
World”, to India or Turkey for demolition. This & serious public health issue and if this were also
true for ships flying the Italian flag, the expoftsuch risks and the application of double “stadda
would thus be facilitated. This way in fact, oneiag having to apply protection measures in force i
this country by decentralising them to places whileey are carried out without any controls.
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Epidemiological studies on mesotheliomas in a fewuEopean countries and prevention measures
introduced

We will only refer to studies which, in Europe, iaigated the 1970s data distributed in Italy on the
presence of mesotheliomas in shipbuilding workers.

Therefore, we will not focus on the data which,csirthe 1940s, have highlighted the presence of
pulmonary damage in subjects exposed to asbestahipbuilding, and we will not refer to the
experiences of environmental measurements thaesept significant experiences as they form the
basis of any prevention measures adopted.

In addition, the results of the various recent cbbtudies will not be likewise described.

In GermanyWeiss [22] added 31 autopsies to the cases ofthedgmma already published in 1947,
thus showing 2 cases of pleural tumour [41] - a nage arisen in a subject which had worked between
1920 and 1935 as an insulation worker in a Navgy&hd, also noticing the presence of asbestosin th
lungs. In this country the in-depth studies corgthin subsequent years in the area of Hamburg,evher
asbestos textile industries as well as civil anditany shipyards were located, thus showing an
increasingly wide range of mesothelioma case hesor 119 cases in 1966 [23], 251 cases between
1958 and 1968 [24] - of which dozens were shiplugdelated. Reference is made to the presence of
mesothelioma cases found in subjects not directpjoged and in the asbestos insulation workers’
relatives.

In 1958 in_The Netherlandgan der Schoot reported three cases of malignasbthelioma found in
shipyard insulation workers [26].

Stumphius was an occupational physician in a singhbgduated on Walcheren Island. First in his thesi
and then in the scientific literature, [27] he dédsed the identification of asbestos corpuscleakinut
60% of workers who had been subject to a healtlralorHe presented case histories referring to 25
cases of mesothelioma identified in the period 198@8, for which he reconstructed the work place
and the presence of exposure to asbestos: these again subjects living in the area adjacent to
shipyards and 22 subjects had a working relatignsifith the shipyard of Royal Schelde [28].

It turned out that these data attracted a gredtafemedia attention in that country and gave tise
various initiatives, for instance the 1971 publicatby the Dutch Labour Inspectorate which suggeste
to proceed with the replacement of asbestos andnewer used, it urged the need to apply technical
prevention measureR(blicatieblad P 116, 1971

As regards Englanthe 1958 article by McCaughey has to be takendatwsideration [29].

This dealt with preliminary case histories refegrito 13 mesothelioma cases, all carrying a post-
mortem confirmation, which were observed in Belfasdme to large shipyards. Out of these, 3
subjects had deceased before 1950, thus showihmtbaveral areas the observation of mesotheliomas
had been long-standing. The same author reportedcagase in the problem, so that in a subsequent
publication 45 mesothelioma cases were identif8fl].[The deceased subjects were showing signs of
the presence of asbestos corpuscles in the lungstwhe presence of pulmonary asbestosis was
infrequently observed. As described by the 1965clartpublished by Elmes [31], in Belfast
shipbuilding and the consequent use of asbestobdmtremarkably developing since the 1930s.
Therefore the Authors were suggesting that:

“this (the rapid increase in asbestos consumption ifa8tehssociated with shipyards, editor's nage)
too recent to show up through an increase in neop#d... “the precautions introduced for the
protection of workerqin 1931, editor's note)n the asbestos manufacturing industries may have
reduced the incidence of pulmonary fibroses andliear insufficiency but the problem of neoplastic
diseases remains. The study described by us wasdaut in an area where pulmonary fibrosis and
cor pulmonale resulting from asbestosis are not mom; nevertheless, there is a high incidence of
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mesotheliomas. This tumour is invariably fatal @adises prolonged disease usually associated with a
great pain that cannot be controlled by palliatitreatments. It usually strikes workers before they
reach pensionable age. The association betweenutmnieur and exposure to asbestos is clearly shown
by our data which correlate mesotheliomas bothg tastory of asbestos exposure and to the presence
of asbestos corpuscles in the lungs. Three quadénsatients with mesothelioma had a history of
asbestos exposure some time in their life and tiquesrters of the subjects examined had asbestos
corpuscles in their lungs... The majority of patgewith mesothelioma were not directly employed as
insulation workers. A history of intermittent orndom exposure was found in most cases and this
sometimes took place many years earlier. (thess)fabow that the exposure to asbestos needed for
inducing a mesothelioma is much smaller than tltauenulated by an insulation worker and that the
population at risk is much larger than previouslspected”.

Glyn Owen described 13 cases of mesothelioma itkshtbetween 1955 and 1963 in the Liverpool
area. For all subjects an exposure to asbesto$onad, and for 5 of these it took place in shipaiep
industry. Two subjects died at the age of 46 andrid more specifically, the first one had carried o
deliveries of materials (including deliveries obastos sacks) in a shipyard, while the second ade h
worked in ship repair on the plumbing systems, giSmagnesia”, i.e. mixing cement and asbestos dust
[32].

In a subsequent article, the cases of mesothelimmsame 17 out of 30 which were identified and
considered to be probable mesotheliomas. Amongsthipbuilding workers, two subjects had worked
as carpenters, but their work involved the handlnigasbestos sheets while workinigp ‘confined
spaces and in close contact with other workers whre using asbestog33].

21 cases of mesothelioma were identified in Glasgothe two years preceding the publication, most
of which were associated with shipbuilding. Thehautconcluded his work with the following appeal:
“in view of the serious effect on health which egbort periods of exposure to asbestos may induce i
the end, the increase in the use of asbestos musetved with great concern. We believe that tine ti
has come to seriously consider the possible usdt@fative materials to asbestos, before a serious
and irreparable epidemic of respiratory diseasesdis out” [33].

Examples of other mesothelioma case histories Werge provided by McEwen who referred to 83
mesothelioma cases observed in Scotland in th@gd®50-1967 [35] as well as Wagner’s broad
study relating to 622 cases of mesothelioma, witheaposure to asbestos mainly associated with
shipbuilding [36].

In order to provide a few dates concerning theothiction of prevention measures intended not so
much for workers’ personal protection as for thelaeement of asbestos, the abandonment of working
procedures and techniques considered to be dargjeyothe limitation to only certain uses, we can
thus mention the following examples.

The relationship between the Navy and the Health Safety Executive in England went through a
difficult phase at first, as a consequence of theo8d World War. On the basis of a survey concegrnin
those shipyards in which the technique of sprayaispestos was used along with environmental
measurements, in 1952 an Order defining use clawsssissued [37], [38], [39] and in 1963 the
asbestos insulation processes were “completelydaivea” while “shipyards replaced asbestos with
other materials” so that in a 1970’s publicatiomed at the workers in shipyards and referring & th
precautions described in an Act dated 1969, thadtfinof Defence statedsince 1966 the Navy has
drastically reduced the amount of asbestos requii@dships and machinery: The quantity now
included is ten times lower than that used in 19@B&fence Council Instruction (RN) 510/69; British
Ministry of Defence. (Working with asbestos, 1970).

In 1971, in Helsinki, Finland, a convention toolag# involving the International Labour Organisation
(ILO), the proceedings of which were published big tinternational bodyll(O, 1979: a convention
promoted in order to prepare the issuing of ILOdglines and recommendations on working

121



conditions in shipbuilding and that, according t®Ilworking procedures, involved both employers’
organisations and trade unions, as well as expette sector [40].

In O. Hagdlind’s report on the Gotaverken shipydothenburg, Sweden (the opening report at the
convention) and in the one compiled by N. Sunstedarding the same shipyard it was stated that:
“Today asbestos is completely forbidden in any riepr@roduced in the shipyards of the Gotaverken
group. We have found equivalent materials for thsulation, which we consider safeln that
shipyard the search for substitute materials hasgaded Since 1958[41], [42].

The use of asbestos in Italian shipyards

In the past large-scale use was made of asbestbsmaterials which contained it for seacrafts. The
main purposes were: the insulation of naval stmest@and fluid ducts, protection against fire, seund
deadening and noise absorption insulation as wallsa in personal protection equipment.

In Italian shipyards asbestos was used aboard shigesr construction both as a material to be ilestal
(thermal insulator of walls, ceilings, pipes, buexlbf cables, etc.) and as an aid in the consbructi
process. An example is asbestos cloth used fqgorthtection of workers and equipment against “flame
sprays” and from sparks during electrical weldimg avhen cutting with oxyhydrogen flame. There is
a further example, the use of insulating cushiohgmwpreheating metal parts for welding. Cushions
and mattresses were manufactured from asbestosterarsund pipes and ducts subject to high
temperatures. For covering the walls and ceilinfjdodgings panels were used made of asbestos
(marinite), coated with plastic laminate or formigpe materials. Bulkheads or the ceilings of rooms
which could be subiject to fire risks (such as tlaeinne room, partitions between garages and lodging
etc). were covered with a layer of asbestos spraytddvariable thickness according to the degree of
protection required. The sprayed layer was conthinea chain link fabric which served as a skeleton
for the cement and asbestos plastering manufacturesite, shortly before being applied.

Spraying was used in new constructions and espe@al board, but it could be also used in the
processing of pre-fitted blocks which was insteadied out on the ground.

In a few shipyards, in order to improve the soubsgoabent characteristics of the covering, the serfa
of the entire plaster, once it had solidified, vpa&sforated with holes in a chequerboard fashio wit
portable electrical drills. The holes were usu&llynm in diameter and were made 5 cm apart, so that
there were about 400 for every square metre oaserérea.

The occupational exposure to asbestos by shipyaffl @incides with the beginning of industrial
asbestos use, which can be dated back to end @B0s. The first applications were for steam emgin
insulation, and this was then extended to the atgu of turbines, extended applications on pipes,
spray applications on bulkheads and ceilings (begfter 1930 and continued right up to the mid
1970s) and to the use of marinite for the consimaadf cabins and lodgings.

Ships equipped with steam turbines used quantfi@sbestos many times greater than those used on
motorships. Passenger ships contained large geantit insulation applied on bulkheads and ceilings
distributed practically throughout the whole ship.

Only in 1977 in Genoa was an agreement reachech@rfuse of asbestos in shipbuilding by the
Independent Port Consortium” which prescribed a banthe use of crocidolite, a ban on the
application of spray asbestos, and the replacenasnfar as possible, of asbestos. Nevertheless it i
documented that spray insulation was still cargatlin 1979 in Genoese shipyards for the garage of
ferryboat under construction. In Italy the use sthestos on military ships was continued up to tite m
1980s.
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Conditions of exposure: on board ships

During the construction of hulls personal protecteguipment made out of asbestos was used in the
form of fabrics usually in chrysotile (gloves, apsp covers) used to protect against burns causéueby
welding operations. Constructional platers and erddvere using asbestos covers to cover scaffold
planks so that welding splashes did not fall onkes working below. Covers and cushions were also
used to keep metal parts preheated for weldinigeatijht temperature to avoiding rapid cooling. Sée
asbestos fabrics were cut to measure, moved adunsié they were completely worn out.

However the most significant exposure to asbesiols place during the fitting out of the ship.

Spraying with asbestos was often carried out byraotor companies which, if the parts to be in®dat
were large, usually worked at times that did nahcide with those of the yard workers; yard workers
did not always go back to environments which haehbgprayed, after the residues had been cleaned,
and which were always very plentiful on the floolfsthe spray insulation was made in individual
sections of the ship under construction, in neigiing areas the activity of the shipyard workeitgiof
continued.

Riggers, electricians, joiners, pipe-makers, vdmeis and persons carrying out other duties when
fitting out had several opportunities of exposweasbestos, determined by the simultaneous presence
(disturbance??) of the insulations and by their o@ of materials containing asbestos. Among these,
above all was marinite, a mixture of gypsum and laibgdic asbestos (usually amosite), externally
covered with laminate used for interior insulatganels.

Exposure to asbestos involved the naval engineboswere assembling the large diesel engines: parts
of these engines were already pre-insulated, leuetlgineers completed the insulation on site.

The transformation of the construction system fihnipbuilding on stocks to that in docks, happened
at the start of the 1970s in a few shipyards, whéduced construction times speeding up the rhythm
and allowing the building of larger watercraft, butrsened the so-called “natural” air replacembnt.
fact, the air inside a ship under construction by cexchanged with artificial systems since it is
practically without “windows” and the position dfd hull in a semi-confined environment made things
worse. One can well understand how exposure taraepellutants, not excepting asbestos, may have
affected anyone working aboard irrespective ofdbty carried out. In the 1970s there were no clear
demarcations between jobs and between duties amdast usual for workers to change place
continuously moving between the land and work atetion board.

Conditions of exposure: on the ground

The departments or workers in various jobs on toergd could be involved in significant exposure to
asbestos.

Pipe-makers could be required to carry out insoatin the ground, before assembly on board. There
was exposure when they were required to “replicptpé sections for their replacement, as happened
in the conversion and repair yards: the pipe-ma#lersisulated the sections to be replaced on iite i
order to note measurements and shapes and torfawldnes.

Workers in the mechanical workshops on the grouatevasked to carry out operations on the ships’
engines and other mechanical parts of ships brawgthte workshop, and maintenance on the braking
devices. In this case again the situation was wiartiee repair yards.

Joinery workers were asked to prepare marinite Ipafoe fitting on new ships and to change or
rearrange fittings in the case of ship conversiuh r@pair.

Operations such as the insulation of insulatindhmrs were also carried out by teams on the ground.
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These operations, often carried out without anyasgn from other activities, were required of
insulation workers, but also of other workers.

Ship repairs, conversions and demolitions

These are activities which can involve worse exposa asbestos than in shipbuilding. This derives
from activity carried out on materials already wourt, from the uncontrolled removal of insulatiam,
restricted environments and with poor air replaggimand in any case without the availability of
protection equipment.

It is important to consider that significant expasuo asbestos continued for longer, than in
construction yards: one can say that preventionsarea were only actually introduced in ship repair
activities after the entry into force in Italy oégislative Decree 277 in 1991.
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Tabella 1. Distribuzione dei casi di mesotelioma segnalati per COR e anno di

diagnosi

Anno Piemonte
Diagnosi

Veneto

Friuli VG

Liguria |EmiliaR |Toscana |Marche

Puglia

Sicilia

Totale
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Table 1. Distribution by the COR and year of diagia®f the cases of mesothelioma reported.

Key:

Anno Diagnosi Year of Diagnosis
Totale Total

PIEMONTE PIEDMONT
VENETO VENETO

FRIULI VG FRIULI-VENEZIA GIULIA
LIGURIA LIGURIA

EMILIAR EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
PUGLIA APULIA

SICILIA SICILY

TOTALE TOTAL
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Tabella 2. Distribuzione dei casi di mesotelioma segnalati all’Archivio ReNaM tra
gli addetti alla cantieristica navale per COR e probabilita di esposizione

Cor Lavorativa certa Lavorativa probabile Lavorativa possibile Totale
N % di riga N % di riga N % di riga N
Piemonte 7 1000 0 0.0 0 0.0 7
Veneto 32 88,9 3 8.3 1 2.8 36
Friuli-Venezia
Giulia 21 61,8 10 204 3 8.8 3
Liguria 150 69,4 39 18,1 27 12,5 216
Emilia-
Romagna 3 50,0 1 16,7 2 33,3 5]
Toscana 32 B4.2 B 158 0 0.0 38
Marche 1 25,0 2 50,0 1 26,0 4
Puglia 15 68,2 7 318 0 0.0 e
Sicilia 6 46,2 7 538 0 0.0 13
ITALIA 267 71.0 75 199 34 9.0 are

Table 2. Distribution of cases of mesothelioma reggbby the ReNaM Archive in workers employed
in the shipbuilding sector by COR and probabilitypocupational exposure.

Key:

Cor COR

Lavorativa certa Certain occupational exposure
Lavorativa probabile Probable occupational exposure
Lavorativa possibile Possible occupational exposure
Totale Total

N N

% di riga % of line

PIEMONTE PIEDMONT

VENETO VENETO

FRIULI-VENEZIA GIULIA FRIULI-VENEZIA GIULIA
LIGURIA LIGURIA

EMILIA-ROMAGNA EMILIA-ROMAGNA

TOSCANA TUSCANY

MARCHE THE MARCHES

PUGLIA APULIA

SICILIA SICILY

ITALIA ITALY
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Tabella 3. Distribuzione dei casi di mesotelioma segnalati per inizio
dell'esposizione lavorativa

Anno di Inizio Numero %a % cumulativa
<1835 23 6,3 1.7
1835-1944 93 254 31,7
1045-1954 ™ 264 601
1055-1964 o8 2.8 86,9
1965-1974 a5 0.8 06,4
1975-1984 10 27 0.2
>=1985 3 0.8 100
Totale 266 100

148

Table 3. Distribution of cases of mesothelioma reggbby beginning of the occupational exposure.

Key:

Anno di Inizio Year when it began
Numero Number

% %

% cumulativa cumulative %
Totale Total
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CASES OF MALIGNANT MESOTHELIOMA DUE TO ASBESTOS OCC UPATIONAL
EXPOSURE IN SAILING CREWS: GENERAL CONSIDERATIONS A ND ANALYSIS OF
THE NATIONAL MESOTHELIOMA REGISTER (RENAM) DATA

M. Menegozzd, S. MenegozZp C. Mensf, P. Comba

'Regional Mesothelioma Register (Regional Operafeatre (COR) Campania), c/o Department of
Experimental Medicine, Second University of Naples

2 Regional Mesothelioma Register of the Lombardy @&egio Clinica del Lavoro (Occupational
Clinic) “Luigi Devoto”, Hospital Policlinico Maggioe, Mangiagalli, Regina Elena and University of
Milan

3Italian National Institute of Health, Department®fvironmental Hygiene and Primary Prevention

General considerations

Exposure to asbestos of maritime workers on baaeddonsequence of the widespread use of asbestos
over decades in the naval engineering industriienprocesses of building, repair and conversion.
Occupational exposure to asbestos by crews on poaicides with the start of industrial asbestos
use, which dates back to the end of the 1800s.

More precisely the modern age of the use of asbesto be dated back to an article which appeared in
the prestigious journalhe Engineedated 22 June, 1883 entitled “Asbestos and itficgions” [1].

In this article reference is made to the first isidal application of asbestos introduced by Jobkti B
1879 consisting of the insulation of steam enginiéls materials containing asbestos. This applicatio
was immediately used by the British and Germanetavi

In particular the use of asbestos in the navalrer®ging sector was most extensive as it was used
particularly in the military navies for its heatinlating and fireproof properties since the endhef
1800s.

Subsequently grecisely in the activities of ship building, m&nance and demolition it was widely
used since the years following 1910, i.e. when as wsed as an insulating material for motor
equipment in steam ships”. Its spread was also teobby the compulsory use, imposed by the various
naval registers of several countries, of insulatimgterials that met set standards (incombustibility
heat resistance). It was thus possible to creat¢osg inside the ships that could easily be isalate
case of fire, using suitable fireproof bulkheadijrthermore other goals could be achieved sucthas t
thermal and acoustic insulation of engine rooms trarelative heat systefn§2?].

In 1912 in a pamphlet from the company “Capamiafdoated in Turin it is stated that the specialgpur
Cape blue asbestos insulating fibre felt “is a taite of the military and merchant navies of themma
States and especially of the Italian Navy”. We netine pamphlet continues — that even recently on
board the Navy Ships “Marsala” and “Nino Bixio"wtas adopted for insulating all the lodgings and
rooms on board, including the radiotelegraphy radBis

During the First World War asbestos was extensivsigd in the military navies worldwide and also
the merchant navies.

Therefore we can affirm that the use of asbestosesihe beginning of its use on an industrial scale
found a privileged sphere of application in thealasector.

A demonstration of this is the unanimous set oflifigs of the medical literature which identifieg th
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naval sector as the sector of production most tfteby pathognomonic neoplastic pathology from
exposure to asbestos, i.e. malignant pleural mekotha.

It should also be noted that the characteristiexgiosure to asbestos in maritime workers is pradng
exposure which goes far beyond pure occupatiornab®xe since the working environment coincides
with the living environment, in fact leading to raltthe-clock exposure.

Though occupational and environmental exposurestestos fibres in sailing crews seemed to be
given for granted the Italian Law which was preslyuin force refused to recognise this exposure
given that it was only reserved for exposed workene were insured by the Italian National Institute
for Insurance against Occupational Accidents (INAlwhile sailing crews are insured against
occupational risks by IPSEMA (The Insurance Ingtitior the Maritime Sector)).

Only with the issuing of Ministerial Decree datedl Qctober 2004, implementing Article 47 of Decree
No. 269 dated 30 September 2003 turned as amentedaw No. 236 dated 24 November, 2003,
concerning the “Welfare benefits for workers exgbgeasbestos” (O.J. No. 295 dated 12.17.2004) the
limitations present in the regulations previousty force have been overridden also extending to
workers not insured by the INAIL the benefit of astos assessment for pension purposes.

This provision therefore also allows sailing crevegjistered in the list of members as per Artid&8

and 119 of the Navigation Code and covered by thedatory insurance managed by IPSEMA to
obtain acknowledgment of occupational exposuresbestos.

For subjects affected by Mesothelioma and exposeasbestos during compulsory national military
service and/or a career in the Navy, the medical lagal procedure prescribes the reporting of
occupational disease to the relevant Authoritiesgél Authority or Investigative Police, Local Héualt
Unit, Provincial Labour Directorate, INAIL) in acatance with Article 139 of Presidential Decree
(D.P.R.) 1124/1965 and subsequent amendments tegtations, with Article 21 of L. 833/1978, with
Article 10 of Legislative Decree 38/2000, with Miterial Decree 27.4.2004 and in accordance with
the obligations ratified by Article 365 of the I&h Criminal Code and 334 of the Italian Code afidte
Procedure.

In order to achieve the acknowledgment of an ociopal disease the patient or entitled heirs must
file a “request for work related disease” to thenMiry of Defence; the legal deadline for the
presentation of this claim is within 6 months oé tthate in which the person concerned became aware
of the illness (Article 3 of Royal Decree No. 10@4dted 15 April 1928; and Article 36 of Presidential
Decree (D.P.R.) No. (686) dated 3 May 1957. Thellilea for appeal in case of adverse judgement is
60 days in case of appeal to the Regional Admatise Court (T.A.R.) (Art. 21 of Law No. 1034
dated 6 December 1971) and 120 days in case afoeglinary appeal to the President of the Republic
(Article 8 and subsequent articles of Presidem&dree (D.P.R.) No. 1199 dated 24 November 1971).

The results of the analysis of the data of the Nathal Mesothelioma Register (ReNaM)

For the incidence period 1993-2001 in the archofabe National Mesothelioma Register (ReNaM) 69

cases are identified in the sea transport sec@dr,id the military defence sector (38 of which have
exposure ascribable to the Navy activity) and Gesasith occupational exposure identified in both

these sectors. Reference is made here to the p&rsbnical and medical history data charactesssti

of the group of 176 cases thus identified. The datat be evaluated taking into account that these a

not strictly speaking sailing crews, but personpomed in the sea transport or National Defence
sectors. Currently in fact data are not availalde dll cases which can provide a more precise
characterization of the risk and more detailedys®es will be produced after this report.

The cases are almost all male (175 out of 17ayare than 80% of cases the diagnosis is certain MM.
The average age is 68.3 years ranging betweendi87agears. The distribution by Region and year of
diagnosis is shown in Table 1. Most cases havergléncalisation and only three subjects have been
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affected by peritoneal malignant mesothelioma.

The average latency (interval between start of varksk and beginning of the disease) is 47.8g/ear
(x 11.3) ranging between 20 and 71 years.

Out of the cases, more than 67% show they staneddtivity before 1954.

The judgement on the probability of occupationgbasure to asbestos expressed for the individual
cases of mesothelioma varies from one Regional &@perCentres (COR) to another (Table 2).An
occupational exposure that is certain is attribudadaverage to 57% of cases, whereas probable or
possible is found in 22.7 and 20.5 percent of cesgsectively.
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Review of the scientific literature for occupationdexposure to asbestos in sailing crews

Already in 1953 it was possible to find the follogi assertions in th#anual of Occupational
Medicine by F. Molfino (Ed. Minerva Medica - Turin 1953) page 24:

“The properties of asbestos are exploited here rideo to make a good thermal insulation of those
parts of the motor equipment and hull that are nsadiject to sensitive temperature changes. To this
end various products are used: capisolite (slabddenap of 100% asbestos), magnesia asbestos,
amosite, asbestos cloth cords, asbestos fibre essiss etc.. During the application large amounts of
dust are produced and since the work typically sagkace in confined environments, workers are
exposed to the inhalation of large amounts of asisesgust

As regards the allocation of asbestos in the sthpl§ with a consequent possibility of causing an
occupational risk of exposure, reference is madéodocument drafted by the Prevention at Work
Coordination of the Regions and of the AutonomorviAces of Trento and Bolzano on 30 August,
2000 [4].
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Room

Material, equipment, furnishings

Type of materal containing asbestos

GARAGE

Covering and/or lining of the ceiling of th
room and the perimeter walls

e

Flocked
Sprayed on
Panels

Pipes

Cement mixture
Fabric

Seals

Cushions

Electrical cable passages

Plaits

Packings
Stuccoes
Cement mixture

Doors

Panels
Cement mixture

CORRIDORS
AND STAIR
WELLS

Walls

Sprayed on
Panels
Cement mixture

False ceilings

Sprayed on
Panels
Cement mixture

Doors

Panels
Cement mixture

Ventilation ducts

Seals
Stuccoes

Pipes

Cement mixture
Seals

LODGINGS
OF ON
BOARD

Cabin walls

Sprayed on
Panels
Cement mixture

STAFF

False ceilings

Sprayed on
Panels
Cement mixture

Doors

Panels
Cement mixture

Ventilation ducts

Seals
Stuccoes

Pipes

Cement mixture
Fabric
Seals

Electrical cable passages

Plaits

Packings
Stuccoes
Cement mixture

HALLS FOR
PASSENGERS

Walls

Sprayed on
Panels
Cement mixture

Ceilings and false ceilings

VIVVVIVVVVIVVVIVVYIVVIVVYVIVVVIVYIVVIVVYIVVVIVVVIVVIVVVVIVVYYVYVYVYVYY

Sprayed on
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Panels
Cement mixture

Doors

Panels
Cement mixture

Ventilation ducts

Seals
Stuccoes

Pipes (hot water, washing water, fire
fighting water etc.)

Cement mixture
Fabric
Seals

Electrical cable passages

Plaits

Packings
Stuccoes
Cement mixture

MOTOR
EQUIPMENT
AND
AUXILIARY
ROOM

Engine exhaust gas manifolds

Insulating cushions
Fabric

Small mats
Cement mixture
Seals

Boiler and incinerator exhaust fume duc

S

Insulating cushions
Fabric

Small mats
Cement mixture
Seals

Pipes (hot water, washing water, fire
fighting water etc.)

Cement mixture
Fabric
Plaits
Seals

Electrical cable passages

Plaits

Packings
Stuccoes
Cement mixture

Ventilation ducts

Seals
Stuccoes

VARIOUS
SERVICES

Refrigerator rooms

Sprayed on
Panels

Small mats
Cement mixture

Kitchen rooms

Sprayed on
Panels
Cement mixture

Ovens and stoves

Panels

Plaits

Stuccoes

Asbestos cement slabs

Ventilation ducts

Seals
Stuccoes

Pipes

VVIVVIVVVVIVVVIVVYVVIVVIVVYVVVYIVVVVIVVYVVVVYIVVVVVYIVVVVIVVYVYVVVVYVY

Cement mixture
Seals
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An assessment of the tables above concerning gtebdition of materials containing asbestos in the
structure of the ship, shows the existence of aespdead risk throughout the whole working
environment of the ship.

In particular the following sectors turn out totestly involved in the potential occupational exjes

of sailing crews:

a) Lodgings of on board staff: which demonstrates thatsailing crews, after their work shifts,
were simultaneously exposed to the risk of asbest@ in their own “living environment”.

b) Engine room: here an especially high exposure isxdp due both to the massive use of
materials containing asbestos as engine insulatond, to the confined environment and
generally poorly ventilated state of the enginenmmod-urthermore the typical vibrations of
engine rooms elements cause the dispersion oftastfdses from the matrix.

c) Passenger halls: which proves that even passengemnrsls were at risk of occupational
inhalation of airborne asbestos fibres.

In Italy the first reports on asbestos risk to e crews were made by Puntoni et al. [5] alorgsid
study on dockers in Genoa, and by Bianchi et §l. Teese authors describe three cases of pleural
mesothelioma in subjects on board various typesraft, and in discussing the cases highlight three
points: exposure occurs especially when perforrmsgection, repair and maintenance operations; the
fact that the exposure is neither massive nor poatis does not eliminate the risk; machinery
maintenance workers are the most exposed. In aegubst contribution, Bianchi and Brollo [7]
described among sailing crews 5 pleural cases aageritoneal case of mesothelioma.

In the USA Jones et al. [8] examined the chestogrdphies of over 5,000 craft engine-drivers, which
showed that 12% of subjects were affected by pleasiaestos-related disorders; the predominance of
these disorders was higher (27%) among those wtido&@n on board for a higher number of years. In
the USA Selikoff et al. [9] studied over 3,000 s&sl, observing pleural or pulmonary asbestos-rélate
disorders in 35% of subjects.

The predominance of these disorders was highengme-drivers, intermediate in deck staff and lower
in stewards. A confirmation to these findings cdmen a smaller study carried out in Greece [10jain
group of 141 sailors, 41% had at least one sigadiblogical asbestos damage.

The first quantitative reporting of a risk of mdsgitoma among sailors is based on seven cases
observed in a British cohort study on 13,000 na¥ters and sailors, against 2 expected cases fML1]
subsequent report concerned two cases from Grd@ielp Italy a cohort study on 984 sailors in
Civitavecchia sailing at least once between 193618v5 shows a significant increase in mortalitg du
to pulmonary tumours, with a trend related to theatlon of employment as a sailor; one subject died
as a result of pleural mesothelioma [13].

On the basis of the set of data from the decad8-298 Greenberg [14] maintained that the presehce o
massive quantities of materials containing asbestoships, moreover subject to continuous vibration
and mechanical stresses, was the cause of theefrecadiological alterations observed in the sajlor
as well as the increased risk of cancer emerginger @he following decade the epidemiological
evidence of a higher risk of mesothelioma amonigpisawas extending and becoming consolidated.
The first Report of the National Mesothelioma Re&gig15], based on the cases diagnosed in the
period 1993-1996 in Piedmont, Liguria, Emilia-Romag Tuscany and Apulia, showed that the
activity in the Navy and the shipping companies westhird ex aequo most frequent profession, out
of water, reported by the patients being examir@dréports out of a total of 390). With reference t
the subsequent three-year period 1998-2000, thecahusRegional Archive for Malignant
Mesotheliomas reports 9 cases in the sea transpctdr, 7 of which have certain exposure to asbesto
[16]. The most recent study by Bianchi et al. [I&lating to mesotheliomas in sailors in Trieste-
Monfalcone reports 50 cases (including both merchad military navies). In this activity, the avgea
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latency of mesothelioma is 56.1 years, longer timthe activities of insulation, shipbuilding and
harbour work.

In the period 2000-2005 the Regional Mesothelionegifer of the Lombardy Region collected 11
cases of pleural mesothelioma in subjects with swpmo to asbestos exclusively suffered during
military service and/or a career in the Navy. Thierage age of the start of the pathology was 7ésyea
and the average latency was quite similar to twatd by Bianchi et al. All these cases were coredud

as having an occupational etiology; the duty cdraet was mainly that of boiler maintenance enginee
and stoker (6 cases) followed by two cases in gwhmaintenance engineers, an engineer responsible
for electrical maintenance, a gunner and a seamaall these cases the asbestos exposure undergone
due to the job performed, was added to by the areta remaining in a living environment which in
fact coincided with the working environment (aletlubjects had been on board for a minimum of 2
years and up to a maximum of 39) [18].

The Australian Mesothelioma Registry (1945-200@)veh 224 reports by sailors out of a total of 3,008
activities involving exposure to asbestos [19].

In Finland [20], a case-control study on 10 cademesothelioma observed in one cohort study on
30,000 sailors who had sailed in the twenty-yearopel960-80, highlighted a significant increase of
risk associated with machinery jobs (OR 7.50, aterice interval 95% 1.53-36.7 with 10 years of
latency; OR 9.75, confidence interval 95% 1.88-50vih 20 years of latency). Finally, in Sweden
[21] the Standardised Incidence Ratio (SIR) forupé mesothelioma in sailors in the period 1961-
1998 was equivalent to 2.83 (confidence intervdh9%.41-5.09).
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Tabella 1. Casi di MM negli archivi ReNaM con un'esposizione nel settore dei trasporti marittimi

o della Difesa Nazionale per Regione ed anno di diagnosi.

Friuli-
Venezia Emilia-
Piemonte [Lombardia |Venelo |Giulia Liguria | FRomagna |Toscana |Marche |Puglia | Sicilia | ITALIA
1803 0 0 1 0 0 0 1 0 2 0 4
1904 0 0 1 [i] 1 0 0 0 5 0 7
1995 0 0 2 1 5 1 1 0 8 0 18
1996 1 0 0 0 0 1 1 1 12 0 16
1887 2 0 5] 1 7 0 2 0 5 0 23
1908 1 0 1 [i] 13 0 3 0 7 1 26
1999 2 0 1 0 11 1 5 0 2 2 24
2000 4 2 1 0 9 0 5 0 7 1 29
2001 5] 1 3 0 5 2 7 0 3 2 29
16 3 16 2 51 5 25 1 51 [ 176

Table 1. Cases of MM in the ReNaM archives withasype in the sea transport or National Defence
sectors by Region and year of prognosis.

Key:

PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA FRIULI-VENEZIA GIULIA
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
PUGLIA APULIA

SICILIA SICILY

ITALIA ITALY
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Tabella 2. Casi di MM negli archivi ReNaM con un'esposizione nel settore dei trasporti marittimi

o della Difesa Nazionale per regione e tipo di esposizione.

% di % di % di
Professionale  |"98 | Professionale ™8 | Professionale |M98
certa probabile possibile Totale
Piemante 10| 62,5 4| 250 2| 125 16
Lombardia 2| B67 0 0,0 1| 333 3
Venelo 11| 68,8 2| 125 3| 188 16
Friuli-Venezia Giulia 1] 500 0 0.0 1| 500 2
Liguria 33| ®47 3 5.9 15| 294 51
Emilia-Ramagna 0 0,0 4| B0,0 11 20,0 5
Toscana 16| 64,0 3| 120 6| 24,0 25
Marche 0] 00 1] 100,0 0| 00 1
Puglia 24| 471 20| 392 7| 137 51
Sicilia 3| s00 3| 500 0| o0 i
ITALIA 100| 568 40| 227 36| 205 176

Table 2. Cases of MM in the RenaM archives withosxpe in the sea transport or National Defence

sectors by Region and type of exposure.

Key:

Professionale certa

Certain occupational exposure

Professionale probabile

Probable occupational expos

Professionale possibile

Possible occupational axpos

Totale

Total

% di riga % of line
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA FRIULI-VENEZIA GIULIA
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
PUGLIA APULIA

SICILIA SICILY

ITALIA ITALY
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CASES OF MALIGNANT MESOTHELIOMA DUE TO OCCUPATIONAL EXPOSURE TO
ASBESTOS IN AGRICULTURE: GENERAL CONSIDERATIONS AND ANALYSIS OF THE
NATIONAL MESOTHELIOMA REGISTER (ReNaM) DATA

C. Nicital, R. Tumind, G. Micelit, P. Barbiefi, A. Veraldf, S. Silvestri

! Regional Operative Centre (COR) of Sicily c/o TunRegister - “Civile M.P. Arezzo” Hospital

2 Mesothelioma Register of the Province of Brescia

% Regional Operative Centre (COR) of Tuscany c/dddedj Archive of Malignant Mesothelioma
Cases, Occupational and Environmental Epidemiologegrational Unit (UO), Oncological Study and
Prevention Centre (CSPO); Florence

From the analysis of the agricultural sector ris&file there emerges a series of non-negligiblksris
which can cause rather a high degree of damageatithh

The most common ones include the use of plant giiote products, exposure to ultraviolet rays and
exposure to dust often containing crystalline ailic

As regards asbestos, until quite recently the kiestvn and characteristic risk of exposure to fasmer
was that originating from the use of asbestos poviidhe manufacturing of the filters for wine
processing. Some cases of mesothelioma showingyheés of exposure are documented. However,
over the years several cases have been recordachiars-breeders which have often been entered into
the unknown exposure category with the consequitatesxposure to asbestos has only been assumed
on the basis of data gathered on various occadmngor which there have always been difficulties
making assessments. The duties possibly leadiagctmsequent exposure may include the use of such
materials as asbestos employed as an inert fitleipfant protection products, dust from Balangero
employed in chicken feed and in the bedding ofdasgttlesheds, asbestos fibre waste to lightes.soil
Nonetheless no technical documentation (data sleedsalyses) or relevant literature has ever been
collected from any Regional Operative Centre (C@Rying these assumptions.

There is then another aspect characterizing th@sexps which concerned the farmers during the
execution of other duties, such as those of bn@da or mechanics and maintenance workers and
repair engineers. These activities have been direldscribed in the interviews. These cases are
currently classified in the agricultural sectorgevf the type of activity and the consequent expess
attributable to other sectors. Another conditiors leanerged in the last few years which may have
involved exposure to asbestos. This refers to thesiple use of recycled jute sacks or similar items
which could have previously contained asbestosil the early 1970s, asbestos used to be carried in
sacks made of some textile fibres such as juteadsm linen. Companies who were directly using
asbestos in the production cycle used to recyasettsacks, giving them away to sack factories or
simply to their own workers who in turn could gitteem to relatives or friends who asked for them.
The study just concluded on the possible exposhiagacterizing the unknown cases has highlighted
and proven this recycling activity (see the fingbort on the “unknown” research project availabie o
the ISPESL (ltalian National Institute for Occupatl Safety and Prevention) Internet site at the
following address:

http://www.ispesl.it/ispesl/sitorenam/ricerca/Rébtawe _conclusiva_ignoti.pdf
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Case histories of mesothelioma in agriculture

In the archives of the National Mesothelioma Regi$ReNaM), 22 cases of malignant mesothelioma
are recorded with reference to the incidence peti®893-2001 and affecting subjects for whom an
occupational exposure to asbestos in agricultuseblean identified. Furthermore, there is a sigaific
number of case histories (87 cases) referring bjests with an exposure defined as “unknown”, but
having an occupational history which includes agtizal activities; finally, for 53 cases (out et 87
mentioned above) there is a documented occupatiostdry entirely developed in the agriculture

sector.
Table 1 shows the distribution of cases by yean@tlence and area of residence.
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Tabella 1. Distribuzione dei casi di mesotelioma con esposizione nel settore

dell'agricoltura per anno di incidenza e regione di residenza

Emilia-

Fiemonte | Lombardia | Veneto Liguria | Romagna | Marche | Puglia | Basilicata | ITALIA

1994 0 0 0 0 0 0 1 0 1
1996 0 0 1 0 0 1 0 0 2
1997 0 0 0 0 1 2 0 0 3
1998 1 0 0 1 0 1 0 0 3
1999 1 0 0 0 0 2 0 0 3
2000 1 1 2 0 0 0 1 0 5
2001 1 1 0 0 0 1 1 1 5
TOTALE 4 2 3 1 1 7 3 1 22

Table 1. Distribution of cases of mesothelioma vaiposure in the sector of agriculture by year of
incidence and area of residence.

Key:

PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
MARCHE THE MARCHES
PUGLIA APULIA
BASILICATA BASILICATA
ITALIA ITALY

TOTALE TOTAL

It may be noted that the Regions with the highesidence are The Marches and Piedmont while the
distribution by year of incidence shows the highesnber of cases (5) in 2000 and 2001, probably in
relation to the territorial extension ensured by tiational register.

In men 15 cases (68.2%) occurred against 7 cadeB%3 found in women with a ratio between the
two genders of about 2/1. These are cases pregenpiteural localisation.

The diagnostic classification of the cases higligthat 12 cases (54.5%) are accompanied by a
histological examination with or without confirmati by immunohistochemistry; the remaining 10
cases (45.5%) are included among the probables@stand possible (2 cases) mesotheliomas.

The distribution by age shows the 65-74 year agsschs being predominant with 50% of cases (Table
2). The distribution of the diagnostic level by yed incidence does not confirm any improvement of
diagnostic procedures over the period. But the eefmition or non-execution of more invasive
examinations, such as a bioptic removal, couldX¥ptaened by the advanced age of most subjects who
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have an uncertain diagnosis.
Finally, by analysing the progression of the average by year of incidence, no important variations
from the general average, which is 67.1 yearsra tf diagnosis, are thus found.

Table 2. Distribution by age at diagnosis of casemesothelioma with exposure in the agricultural
sector.

ITALY %
<55 2 9.1
55-64 5 22.7
65-74 11 50.0
75-84 3 13.6
> 84 1 4.5
TOTAL 1 100.0

Interview procedures and classification of the expgure

The distribution by interview procedures highligiif@ble 3) that more than 70% of interviews were
carried out with relatives. The direct interviews &ess than one third of the totals and this fegtun
such a non-specific sector for the use of asbedtmss not help provide good quality data in order t
attempt a faithful reconstruction of the workindiaties that were carried out.

Table 3. Distribution by methods of interview

Certain Probable Possible Total

occupational | occupational | occupational

exposure exposure exposure
With the subject 3 0 3 6
With the relatives 6 1 9 16
Total 9 1 12 22

By taking into consideration the exposure levelmdy be noted that less than half of the 22 cases
shows an occupational exposure that is certain.

In-depth study on the modes of exposure in agriculite and the reclassification of cases
characterized by an “unknown” exposure. Activitiespromoted by the Regional Operative Centre
of Sicily

The Regional Operative Centre (COR) of Sicily, withthe framework of the study conducted on the
cases characterized by an unknown exposure, stgatbering data on the use of jute sacks in the
agricultural sector and it thus identified a comamrrecycling chain involving sacks coming from

Eastern Europe which had previously contained asbe$n Sicily furthermore, several companies
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have been operating which were producing cemerdgsésd products and could distribute sacks used
for transporting asbestos around the area. It Wasetore decided to reconstruct the route taken by
these sacks after they were cast off.

Thus, each provincial reference person for the keclacquired data in order to document this route.
Firstly cement asbestos plants were located whigte iound to be in the municipalities of San Fitipp
del Mela (Province of Messina), San Cataldo (Prowiof Caltanissetta) and Priolo (Province of
Syracuse).

Figure 1 shows the distribution of pleural mesatmé cases in farmers (red) and the distribution of
areas where asbestos was used (in black).

Figure 1

In the other Provinces on the other hand, the aas t@ identify the local route of the sacks which
could take place through the agricultural consamsiand through the centres for commercial collectio
of agricultural products. In particular, attentisas paid to the Provinces of Agrigento, Ragusa and
Catania where, despite the lack of companies whidctly used asbestos, the use of jute sacks was
rather considered to be highly plausible for thdection of several agricultural products (olives,
almonds, hazel-nuts, carobs). This was carriedaatlit the aim of assessing a possible distributibn o
cases in the neighbouring agricultural areas sadimg these settlements.

As regards the investigation carried out in thedpation sites, the results obtained highlightedowes

situations, in particular:

- the Nuova Sacelitcompany (former Sacelit company operating in the manufactuof asbestos
cement products between 1958 and 1993 in the Mpality of San Filippo del Mela) contacted
directly, was not able to provide data on the wtiendisposition of the sacks prior to 1986; froms th
date on however, the sacks which had containedstsb&vere shredded with a special grinding
machine and then added to the mixture for produttiegnanufactured goods.

- as regards one company that had operated in th@chality of San Cataldo, as verified by the
occupational physician who acted as the refereecgop for the Province, the re-use of the sacks
was not possible since in this company the suppty teansport of asbestos took place with sacks
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made out of non-reusable perishable material andnin case jute was not involved. The only
materials which could have been given away to #nmérs were the waste materials derived from
sheets which might have been used in order to Isuilall roofs.

- regarding theEternit company of Priolo, a former worker was interviewed. The ke claimed
that the asbestos was reaching Syracuse by shipsmgdrom Russia (especially white asbestos),
Canada and partly from Balangero. The relevanbdesias between 1957 and 1973 and only in the
last years asbestos was also arriving by railwagmFthe ports, the sacks containing asbestos
reached the factory situated in Capo di Targia Bs@acuse, and they were carried by lorry. It was
verified that production waste was entrusted tanal lof “Cooperative” for disposal. This waste,
including the jute sacks, while awaiting disposehs temporarily stored on a forecourt outside the
company, freely available to anyone. Many peop$peeially farmers, came to get anything that
was still considered to be reusable. Among prodacivaste there were several jute sacks and also
the felts used in the sheet and pipe moulding mashiThe latter ones, given their considerable
size, were reused in agricultural areas as clathghe protection of roofs or in order to cover
equipment.

The investigation carried out in order to tracekb#we route of the jute sacks in the Provinces of
Agrigento, Ragusa and Catania, which were not cheriaed by the presence of cement manufacturing
factories, allowed the identification of a caroll@ction and sale centre in Ragusa where still ydta
manager supplies the agricultural pickers with céay jute sacks previously used for the transpbrt o
foodstuffs coming from South America (coffee, cocicture 1).

Picture 1

Through this manager it was possible to check ribagcled jute sacks bought in a company based in
Catania had always been supplied to farmers. Titer leompany, still in operation, contacted by the
occupational physician acting as reference persan Gatania Province, gave the following
information:

The company with the current trade name was estadiin 1977 and ever since has been exclusively
dealing in the sale of sacks of several dimensé@ntscapacities, made out of materials and fabfics o
several kinds (natural and artificial) intended &olarge variety of uses (food and non-food progjuct
The owner claims to remember perfectly well thatha previous activity, from about 1960 to 1975,
besides being directly engaged in the manufactwingte sacks, it was buying sacks already used an
reselling them to local buyers. In particular thener maintains that, in those years, many tens of
thousands of used sacks were imported and resoddlyp being clearly marked with the wording
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“ASBESTOS” as well as an indication of the weighttee substance contained (50 kg). These sacks,
bought in large quantities, which were mainly erby railway but also by road, were subject to a
cleaning treatment before being resold. The opmratias carried out by means of an automatic etectri
duster that, due to the suction force, used to tensack inside out and clean it against the thgw
removing any residues of substance left insideo¥alg the previous use. The duster was bought
precisely in that period in view of the large resutor used sacks by local buyers. These sacks were
very resistant and were also suitable for sevesas.uNo sack was ever purchased from local inésstri
which were using asbestos as a raw material, bsaaks came only from abroad and, besides The
Netherlands and West Germany, especially from Ea&aropean countries and above all, the former
USSR and Yugoslavia. In some cases they also cabme mon-European countries (USA, India,
Pakistan, China). The used sacks coming from Ha&iaropean countries and especially the former
USSR, besides having, as already mentioned, traiptisn “ASBESTOS” were manufactured by
using linen instead of the cheaper jute fibre, pldp for self-sufficiency reasons. The company in
guestion was very well-known and the buyers ofuked sacks, according to the owner, were mainly
small farmers who were using them in order to storé&ransport fruit and vegetable products. In the
periods when the available sacks were made of |litheir sale was quicker since they were very much
in demand. The buyers, a list of more than 700ocnsts overall, almost all farmers, came from all
over the Province of Catania but it is certainly tiobe excluded that part of these sacks alsdeshc
the areas of the surrounding Provinces. The usekssaere always bought in small quantities and
there was never a customer who asked for or boaidgatge number. The sale of these items totally
ceased from 1975 onwards.

Following these investigations, the unknown casderiging to the agricultural sector were reviewed
during the research project just concluded andhtied by the ISPESL (ltalian National Institute for
Occupational Safety and Prevention).
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In-depth study on the modes of exposure in agriculte and reclassification of cases characterized
by an “unknown” exposure. Activities promoted by the Regional Operative Centre of Tuscany

There is a total number of 98 cases included inatishive which refer to subjects who worked for at
least one period of their life in agriculture. F&f of them (68.4%), the exposure took place inothe
production sectors. Of the remaining 31 cases #8).6 cases (16.1%) suffered exposure (1 certain, 4
possible) in agriculture whilst 26 cases (83.9%@) still classified with an unknown exposure. These
are cases referring to subjects who worked for thvbole life in the agricultural sector. There &
men against 7 women. As regards the diagnosis,f2Ben have a histology diagnosis, 4 present a
cytology one and 5 have only a clinical diagnosis.

As regards the incidence, the most significantqaers falling between 1996 and 1999 with 9 cases
notified (29%), whilst in the last few years we argnessing a decrease in the incidence. The Rafion
Operative Centre (COR) of Tuscany, with regardhi agricultural sector, is undertaking research to
find and document sources of supply for recyclecksgreviously containing asbestos. Currently,
there is only one trace available regarding theviRoe of Pistoia which leads to a sack factoryatigd

in the Province of Reggio Emilia, a town well knovdar the presence of a few asbestos cement
production companies. In the sack factory in qoesta case of mesothelioma has already occurred
(Personal communication: A. Romanelli Regional @fiee Centre (COR) Emilia Romagna) most
probably due to the exposure arising from the rigey®f sacks previously containing asbestos. & th
Pistoia area, where an important nursery and gacdetre is found, the jute was, and still is today,
used in order to contain by binding, the plant sodtiring their handling and moving. Being highly
biodegradable, the jute allows transplanting withike need to unbind the root ball. The research is
also proceeding in other Provinces of Tuscany.

As regards the distribution of cases in Tuscanyoreghe only data currently available refer to the
Municipality where the subjects last resided. Igufe 2, these municipalities have been highlighted
and the areas belonging to 4 companies producingstss cement products are shown. Figure 3 again
highlights the municipalities where the subjectsided and the areas are shown belonging to 6
companies responsible for the production/recyatihthe sacks.
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Figure 2
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Figure 3
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It may be noted that the data on the residence tnyigipality cannot be directly correlated with the
presence of the industries which were using asbestd therefore the sacks which contained it. Since
we do not know the complete residential historytlod cases it is not possible to make a final
assessment. The assumption that the sacks wermg tnewved over short distances is not confirmed by
this mapping, on the other hand one can obsergeadization of cases and industries in the cemaindl
northern sector of the Region, whilst in the southene, despite the predominance of the agricdltura
economy, cases of mesothelioma are not found.
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In-depth study on the modes of exposure in agricuite and the reclassification of the cases
characterized by an “unknown” exposure. Activities promoted by the Provincial Register of
Brescia

In the past decades, the Province of Brescia was\portant agricultural area stretching within the
valley and characterized by a strong developmermeodal cultivation. The Malignant Mesothelioma
Register of the Province of Brescia gathered 33@sdetween 1978 and 2005, while the occupational
histories were reconstructed for 352 of these cé®8%). For 24 cases (6.8%) there is at least one
working period (more than 1 year) spent in agrimdt the estimate of the probability of exposure to
asbestos referring to these time periods has légetattribution of the “unknown” category accomlin

to the criteria indicated in the 2003 Re.Na.M. @liitkes. The cases characterized by an “unknown”
exposure in agriculture represent 22% of the totahber of cases to which this category has been
attributed. These agricultural workers were lardalyourers working in small-sized farms or small
entrepreneurs themselves; 20 out of 24 cases hddedvan the countryside stretching over the lower
Province of Brescia.

In the lower Lake Iseo, between the Provinces afg8mo and Brescia, the most important Italian
production centre of asbestos gaskets and cordsaweta® from the 1930s until the end of the 1980s;
the raw mineral that was usually carried in juteksawas also coming from the mines of Balangero
and Val Malenco for chrysotile, and probably fromu8 Africa for crocidolite, and it used to be
ground, carded and spun for subsequent manufagtafiasbestos plaits and fabrics. At the same time
in the Municipality of Calcio (BG) there was al$w@tVezzoli sack factory, specialising in the remgl

of jute sacks used for the transport of variousdgofcorn, soybean, coffee, flours etc.) but which
certainly also came from these industries. The sagkbe recycled came from several areas of Italy
including harbour and industrial areas, as welBatangero and Casale Monferrato for those sacks
containing asbestos; the period of greatest rauyai the latter ones is said to be around the 4960
Among its workers and some subjects living in clpseximity, several cases of mesothelioma and
asbestosis [1] were found.

In the second post-war period the Vezzoli familyeexled this activity to other small plants in Calci
(BG) and in the Province of Brescia.

In 1950 Vezzoli also opened a plant in Rovato (E®)ploying about 20 female workers who were in
charge of the recycling of the jute sacks whichemanst turned inside out, beaten manually and then
repaired by means of sewing machines. Two of thesekers, affected by pleuroperitoneal
mesothelioma (with pleural plaques) stated thabwerage they used to sew about 60 sacks each per
day and frequently even up to 100. They were unawéithe possible asbestos content of the sacks
and claimed that those sacks, very dusty, contamsldle residues from various materials, mainly of
agricultural origin. At the end of the 1950s thez¥@li family opened a third plant in the Municiggli

of Pontevico (BS), close to the “Amiantit” compamyhich since 1962 was producing flat and
corrugated sheets of asbestos cement; the ownées who worked in the sack factory, and their
adolescent daughter, who was living in the dwelledjacent to the small factory, fell ill with
mesothelioma.

During the investigations carried out in the couse¢he criminal proceedings concerning asbestos-
related diseases in workers of the former “AmidrdftVerolanuova (1993) it was found out that jute
sacks which had contained asbestos could be balgittly from the factory at a low price and that
farmers were the ones making most use of them.

In the Municipality of Provaglio (BS), not far frothe lower Lake Iseo production centre of cords and
gaskets a fourth plant for jute sack recycling wpened; among the female workers there arose one
case of pleural plaques and one case of mesotreliovith pleural plaques), with a pulmonary
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concentration of asbestos fibres equal to 400 anilper gram of dry tissue [2,3], where the sublject
also worked in the Calcio sack factory. These femabrkers had claimed that they did not know
whether asbestos had been kept in the sacks biatindgrall the sacks had contained agricultural
products.

Currently, we are not aware of any other small gaek recycling factories situated in the Proviote
Brescia, besides the aforementioned 3 factori@ghioh 5 cases of mesothelioma found in women are
associated. In the Municipality of Provaglio (B8t far from the lower Lake Iseo production cermfe
cords and gaskets a fourth plant for jute sackadleay was opened; among the female workers there
arose two cases of pleural plaques and two cagaswrial mesothelioma (with pleural plaques), ohe o
which had a pulmonary concentration of asbestasdgilequal to 400 million per gram of dry tissue [4]
where the subject had also worked in the Calcid $actory. These female workers had claimed that
they did not know whether asbestos had been kethieirsacks but certainly the majority of the sacks
had contained agricultural products.

To conclude, the preliminary investigations gerextdby the observation of these cases allow us to
assume that: 1) the presence of asbestos prodacisfacturing plants also involved the simultaneous
activity of small factories specialised in the relayg of the jute sacks which dealt with huge nursbe
of pieces and from which they were getting larg@ants of trade; 2) whilst on the one hand it appear
certain that these sacks had contained asbestdleather it is also certain that, once recyctbdy
were abundantly used in agriculture; 3) the wideagravailability and use of jute sacks, which had
contained asbestos, carried out in the farms dpgrat the second post-war period (coincident with
the significant increase in asbestos consumptiamdoin a few geographical areas) reasonably
represents a source of “possible” exposure to &sbésfarmers, without excluding the possibilibyat
other exposures may be associated.

Discussion

The study of the possible recycling in agricultafesacks previously containing asbestos which is
undertaken through specific activities not stridthked to the interviews involving the subjectstbé
cases is thus obtaining good results and it isefbes important that the methodology used is also
followed by other regional organisations. Furtheerdges must include the distribution of the cases i
agriculture as well as its comparison with the lizetion of cement/asbestos plants. It is necessary
nevertheless to prescribe the reconstruction ofgébilential history (space/time) of each singleeca
The mapping of the companies will have to inclugiesides asbestos cement plants, also the sector of
the sack factories. The execution of works which dutside agricultural activities, especially
construction work or machinery repair, must findoarect ATECO entry so as not to introduce bias in
the asbestos risk profile in the sector. The revaéthe interviews, both direct and by proxy, irates

that with reference to the question on the possibke of sacks the majority of respondents answered
affirmatively only to the use of sacks, but theyeafdid not know whether those sacks were new or
recycled. They were not even able to understanthdogiptions shown on some sacks.

It is therefore important that during the interveethe type of agricultural production is at leastlw
defined so as to fully understand if a need didtefar the use of the sacks during crops. The data
the time period and those on the recycled sackie tda@veloped in the area of interest could allosv th
attribution of an exposure that is at least “pdsSifor the cases arising in farmers.
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The textile industry, which in Italy flourished espally in the North (area around Biella and Bergam
and the Centre (area around Prato), mainly considtse sectors of preparation and spinning, wegavin
and finishing and in the more specialised sectbsynthetic textiles, roperies and net manufacsyrer
felt manufacturers and rag recovery for recyclime latter sector is characteristic only of theaare
around Prato. Each of these sectors in turn insladseries of typical work phases which can involve
occupational exposure to airborne vegetable, animaleral, or synthetic fibres, as well as organic
substances, in the form of fumes and aerosols, aschineral oils, solvents, aldehyde colouring
agents, and others.
For the assessment of the risk associated withpaticuinal exposure considered to be potentially
carcinogenic the reference point is generally titerhational Agency for Research on Cancer (IARC).
IARC, on the basis of a limited evidence of carg@oicity surveyed from the available research
findings on human beings [1], inserted the actsitof the textile sector in group 2B. This assessme
is based on findings of an increased incidenceladder tumours among dyers and weavers (azoic
colouring agents) and of carcinoma of the paranssalses among weavers (dust from fibres and
fabrics). This classification affected the subsedqustudies, which concentrated on these types of
neoplasia, which however do not complete the pectiirpossible risks of carcinogenicity in the tkxti
industry. In a review of case histories at the Sl&attering Cancer Center in 1982 the mesotheliomas
affecting the textile sector workers were not ewaispected as being caused by asbestos and are
classified among those from other causes [2]; everore recent review has not taken into account the
textile industry [3].
The result was that in the last decade attenticmttoipational exposure in the textile sector desmea
this was also partly due to the general improvenmentorking conditions and the shifting of many
activities to non-European countries. In this cahtberefore we understand why in the past, exfopt
the rare situations where fireproof fabrics weredpiced (containing asbestos), the asbestos rilein
textile industry has never been adequately exanmmddtail.
In the subsequent years some studies started datng@ possible occupational risk of exposure to
the mineral in workers of this sector:
- studies carried out in the Prato area have tggtéid an increased risk of pulmonary tumours among
rag sorters (exposed in the 1950s) and weaversldgetpin the 1970s) suggesting asbestos and
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mineral oils, respectively, as being carcinogeautdrs [4-8];
- for a few cases of Malignant Mesothelioma (MMjeating silk spinners in Lombardy a possible
exposure to asbestos dispersed by the insulatibisesgls of the pipes [9] was reported;
- in Piedmont a case of mesothelioma is describexdworker in charge of the maintenance of pipes
conducting water and steam into the dyeing angting departments of the textile industry [10];
- the Tuscany Mesothelioma Register highlightedn#ed to examine in more detail the occasions for
exposure in the textile sector since subjects feetad that have carried out different jobs [11];
- some components of textiles machinery (bushirsgsls) are indicated as points of potential
dispersion [12].
From the year 2000 to today only four studies havact tackled this problem [10], [12-14]. The rhos
recent study of these[13], [14] is the result & thview of the case histories held by the Mesaihel
Register of Lombardy (RML) carried out in the coxtef the research project financed by the Italian
National Institute for Occupational Safety and Rrgion (ISPESL) entitled Survey and in-depth
medical history study of cases of mesotheliomaneéfas “of unknown exposure” by Epidemiological
Monitoring systems which use the standards of #igoNal Mesothelioma Registdi 5].
In the archives of the National Mesothelioma RegigReNaM) there are 135 cases of malignant
mesothelioma with occupational exposure in theileesector. From this case history only the cases
with an exposure in the “non-asbestos” textile @ewatere selected and are commented below, i.e. not
taking into consideration workers in companies vimgnand spinning fireproof material containing
asbestos. Having thus redefined the case histega®fer to 90 cases incident in the period 1993120
reported by 7 Regional Operative Centres (COR) [[BfRlomagna, Liguria, Lombardy, Piedmont,
Apulia, Tuscany, Veneto). These refer to 53 fen{a89%) and 37 male (41.1%) subjects. The age at
the start of the neoplasia ranges from a minimumofo maximum of 91 years; the median age was
70 years. For the collection of the working meditastory through the standardised ISPESL
questionnaire the interview was direct in 53 cqabsut 58.8%), indirect in 36 cases (40%). In lecas
it was not carried out (1.2%). The most involve@dtamical site of the disease is the pleura with 88
cases (97.8%). Then there are 2 peritoneal casz%)2nd no case involving the pericardium and the
vaginal tunic of the testicle. The clinical diagisoaccording to the ISPESL criteria [16] was ceriai
80 cases (88.9%), probable in 7 cases (7.8%) assllpe in 3 cases (3.3%). The occupational etiology
was certain in 49 cases (54.4%), probable in 18f5.7%) and possible in 26 cases (28.9%).
Only 3 subjects (3.3%) had worked prior to the X95@hilst 86 subjects (95.5%) had worked for at
least 1 year even after this period. For 1 casecthee no data on the years in which that person
worked.
In the in-depth medical history study of mesothmiocases of “unknown” exposure and during the
comparison of issues of asbestos risk to textilekers there emerged a diversity of approach between
the Regional Operative Centres (COR) (and espgcthk Regional Operative Centre (COR) of
Lombardy and the Regional Operative Centre (CORJudcany) on the exposure level attribution
criteria. The assessment group of the Regional &per Centre (COR) of Lombardy maintains it
assigns an occupational exposure that is certaialfevorkers working after the 1950s in the spngi
and weaving sectors since the use of asbestost@ncen these environments, whilst in the Tuscany
Region it is deemed more adequate to also attrimetéminarily to workers in these sectors a pdssib
exposure and to assign a certain exposure only evltlee criteria prescribed by the National
Mesothelioma Register (ReNaM) Guidelines are cosaplvith.
These different outlooks, which remain, will bealissed during the periodical review and updating of
the National Guidelines trying to define a sharga lof behaviour which does not prejudice the
autonomy of the individual regional organisatiomsl @t the same time guarantees the homogeneity
and legibility of the aggregate data.
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In-depth study of the modes of exposure in the tek¢ sector. Activities of the Regional
Mesothelioma Register of the Lombardy region
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Maggiore Policlinico, Mangiagalli and Regina Elena;

2 Department of Occupational Medicine, Universityvifan

Since the beginning of its activity, the Regiongdetative Centre (COR) of Lombardy has observed a
progressively growing number of cases of MM in ilextsector workers, without apparent
concentrations in particular processes of the prtiol cycle and/or of the type of yarn, recorded
according to the ISPESL classification [16] as taknown exposure to asbestos”. Therefore following
the indication emerging from the case historiesictvinecalls the hypothesis of an ubiquitous risk of
asbestos in textile production facilities, the eutrsituation and that of the recent past wereyardl
gathering data from technicians, maintenance eegn@and experts, carrying out inspections in
environments not yet decontaminated and inspeatiachines used today and in decades gone by.
Irrespective of the type of fibre processed (waolton, silk, artificial fibres, synthetic fibreghd of

the production phase (spinning, weaving, dye amat phops, finishing) in the textile industry theeu

of asbestos has been documenteluifding structures, in plants and in machinemhis use was very
widespread and still persists today in a few préidncactivities.

Building structuresuntil the 1970s flocked asbestos was being agieceilings with the purpose of
reducing the phenomena of steam condensation ifa&ting capacity) and noise (sound absorbing
capacity); to this end all types of asbestos wesedu In certain environments asbestos spray
application was also extended to walls. In thesdarenments maintenance interventions (electrical,
hydraulic, construction work), most probably cadrigut without interrupting the production activity,
could cause the dispersion of fibres into the emritent as could any other event that “disturbed” th
flocked asbestos surface (interventions on theswaprays of steam under pressure, vibrations,
collisions, air currents, infiltrations of water).

Plants many phases of textile production take place ammwand damp conditions; boilers and pipes
insulated with asbestos also characterised othaéroemments of the sector besides dye and printshop
Again all maintenance interventions could take @lagthout interrupting the production activity (as
confirmed by a few patients during the interviemylavhen insulated parts of some walls or pipes were
involved, there was even quite considerable dispeiato the environment.

Machinery all textile machinery in the second post-war perhad slowing or stop brakes; until the
entry into force of the ban laws all brakes wererapng with friction materials containing asbestos
Shoe or ribbon brakes used to be made out of stfigsbestos woven or pressed with weak binders
and fixed with riveting; in braking the dispersiofnfibres due to friction was therefore especidligh.

In certain situations the machine was operated wihtinuous braking (shuttle looms, warping
machines); if one considers that in a weaving ghedce used to be dozens of looms in operation one
can guess the size of the contribution of contisubuaking to the increase in the atmospheric
concentration of fine, breathable fibres [13]. Hoe shoes of the big ribbon brake looms there were
quite frequent impromptu replacements of worn artgwith materials found on the market and often
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of poorer quality in terms of compactness, and neasly dispersing fibres. The wear and tear of the
brake shoes was such as to require replacementafterking period of about two years. The carding
machines were equipped with big brakes to stopht#avy flywheel. The continuous spinning-wheel
was equipped with large big ribbon brake, to be ualy activated, operating on the driving shaftd an
with pad brakes installed onto the individual sgentb stop it if the thread broke; on the twisting
machines it was also possible to stop every siggiedle by pushing using one’s knee against a brake
pad equipped with a single or double asbestos apaiast the rotating pivot; the spooler was equdppe
with a motorcar type shoe brake operating on aiapdoum as well as a “pulley” coated in material
containing asbestos for transferring the rotatingtiom to another axis. All the looms used in the
second half of the century had both clutches am#tds with asbestos shoes on the main shaft. The
technological modifications made to these machir@sa the largest manufacturers (Saurer in Austria,
Schultzer in Switzerland, Picanol in Belgium, Gadilin Italy) were significant in that period, but a
concerned the traction of the weft thread and getowards faster operating speeds; up to the start
the 1990s no innovation was brought to clutchestmakles on the other hand.

It should also be remembered that the number ofhmes in each environment, depending on the
production type, was normally high: each worker wpsrating on several carding machines, combing
machines, spindle frames, spinning-wheels, spaoleisting machines or looms, in accordance with
the production efficiency of the machinery/tasklod operator.

The fine dusts produced in the atmosphere were ikeptispension by the air jet cleaning systems
(“travelling blowers”), installed on all the mackmwith various operating solutions depending eir th
type, in order to keep the thread clean removingiapurities adhering to it. Of particular serioess

as regards the dispersion of the asbestos fibrggiatmosphere was the widespread and indispensabl
operation of cleaning the machinery after everyt stith a compressed air jet. The frequent re it

of the removal of dust with this technique, addedhe constant automatic action of the “travelling
blowers”, the indispensable ambient air conditignsgstem and the periodical planned maintenance on
the various machine equipment, were not only comtisly raising the breathable fibres in the
atmosphere again but, considering the propertieasbestos, acted on the larger bundles with a
repeated mechanical action capable of splittingntlhw into a very high number of finer fibres, more
breathable and more pathogenic. Obviously, thisamy occurred for the fibres produced by the
materials present in the machinery, but also tresagaleased from the building structure and froen th
service system insulation which settled on the nmeshdue to gravity [14].

From a review of the case histories of the Regi@yarative Centre (COR) of Lombardy in the period
2000-2004 72 cases of certain and probable MM eadeng subjects who had worked in the textile
sector; 41 of these had been previously classégetaving an unknown occupational aetiology. These
are 54 (75%) female and 18 (25%) male subject39%8f cases was aged between 55 and 84 years;
the median age of the cases is 70.5 years. Ouhef72 subjects considered 49 were directly
interviewed (68%); for the other 23 cases (32%)I8RESL questionnaire was given out to the closest
relatives.

The re-evaluation of the data on exposure to asbestrried out in the light of the recent knowledge
acquired on working conditions in the sector ancbading to the National Guidelines of the National
Mesothelioma Register (ReNaM) [16] led to the casin of occupational etiology as being certain in
66 cases (91.7%), probable in 2 (2.7%), and passibll (1.4%); for 3 cases (4.2%) it remained of
unknown origin. On the basis of the data contaimethe medical history questionnaires the subjects
worked with all types of yarn: cotton, wool, silkmen, hemp, synthetic. Most subjects (69 cases,
95.8%) worked in the textile sector after the secpost-war period; only 3 subjects were found to
have exclusively worked in the period precedingtfB0s. In 8 subjects radiological signs of catcifi
pleural plaques were reported. One of these subjeati worked only in the period preceding the
1950s.

Overall the 72 subjects worked in 82 companies1foof which the asbestos risk was also documented
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by the Workplace Prevention and Safety (PSAL) sewiof the relevant Local Health Unit (ASL).
Clusters of MM emerged in 15 textiles companies;@oof these the presence of asbestos was also
documented by the Local Health Unit (ASL).

To conclude, based on the above jobs at risk ocdsx@ to asbestos in a few textile industry seater
besides the ones already suspected in the pashtémance engineer and/or insulation worker of
heating systems; maintenance engineer in gendsa)those involving spinning and spooling, the
management of the mechanical looms, the procesdiggrns and fabrics, the printing of fabrics and
tailoring. In fact the data collected in recentrgean the basis of inspections in working environtag
interviews with technicians in the largest indwestriproducing machinery for the textile industry,
interviews with workers and direct inspection ofamaery both cast off and still in use, allow us to
consider the presence of asbestos as being céjtamthe friction materials used, at least frore th
1950s onwards, and on the spinning and weaving imagh 2) in the insulating materials in
installations and, where present, 3) in the bugdtructures of installations.

Consequently it appears necessary to pay spetegtian to the cases of MM in textile workers with
“unknown” exposure to asbestos. For workers whokerin the sector only before the 1950s, it is
reasonable, first of all, to attribute a possildeupational exposure.

If the conditions prescribed by the National Megtitma Register (ReNaM) are verified (i.e.: explici
declaration by the subject, declaration of thetret&cohabitant, presence of pleural plaques oitipes
Bronchoalveolar Lavage (BAL), environmental audreports of supervisory bodies, administrative-
environmental documentation, declarations of cglles/employers) [16] this exposure may instead be
defined as certain. An occupational exposure thaertain must be attributed to subjects that wibrke
for at least one year after the 1950s.
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In-depth study of the modes of exposure in the teik& sector.
Activities of the Regional Mesothelioma Register ahe Tuscany region
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'Regional Operative Centre (COR) of Tuscany, Océapat Environmental Epidemiology Operative
Unit (UO), Oncological Study and Prevention Centgrence.

The cases present in the archive mostly come froen Rrato area, where there is the highest
concentration of textile industries in Centralytalhe discussion of the cases in this paragragards

the entire “textiles” case history of the Tuscanhare. The number of people who spent at least a
working period in the textile sector is 155. Forefthese the exposure took place in other depatsne
or sectors of production.

Of the remaining 114, for 39 (34.3%) of them ocdiqraal exposure was attributed to having worked
in the preparation, weaving and finishing sectarsd 4 of them have occupational exposure that is
certain, 7 probable, 28 possible. In the archivereghare 49 cases (42.9%) which worked in the rag
sorting sector, a flourishing raw material recovacyivity centred around the Prato textile sectailu
not long ago. For only 6 cases it has been possibkssign certain occupational exposure and the
remaining 43 are classified with possible occupatieexposure. The other 26 textile workers (22.8%)
remain in the unknown exposure class. As regamlsjtiality of diagnosis, if one considers the tofal
those exposed in the non-sorting textile sectorthedunknown ones (65 cases) for 56 (86%) we only
have histology, for 8 (12.3%) clinical diagnosigidar 1 (1.7%) cytological diagnosis. In the 49tets

42 (85.7%) have histological diagnosis, 2 (4.1%plogical analysis, 4 (8.2%) only clinical analysis
and for 1 (2%) only the death certificate is avaia

As regards the incidence of those exposed in thesoding textile sector the most significant pdrie
between 1997 and 2001 with 22 cases (56%) whilthenlast 3 years there has been a dramatic drop
with the recording of only one casel/year. The ayeratency of cases arising in this period is 42.5
years; the high frequency of cases in this shaibgecan only be attributed to a significant expesu
spanning the 1960s, since there is no data orabiwut force.

The Regional Operative Centre (COR) of Tuscanyh wegard to the textile sector, does not have data
that can attribute exposure to asbestos with cgytaio a high percentage of cases. With the
information originating in interviews and reseaxdrried out directly in the field some periods have
been identified with certainty in which asbestdsdibecame integral to the textile production cycle
for instance in 1971, but for an extremely shortiquk (less than a year) when wool pieces were
produced with 8% asbestos to be exported to théetr8tates. Braking equipment on textiles looms
started to be manufactured with friction materiestaining asbestos only from 1970 whilst for the
other machinery this use of asbestos occurred abfwyears earlier (withessed by two maintenance
mechanics). The insulation of the surroundings wfhayed or plastered asbestos has been discovered
for the time being only at two manufactures (drgolers-laundries) in which no case was recorded, to
date. For the sorting sector an investigation edraut in the field at the end of the 1980s hiditkgl

the presence of sacks previously containing asbesiat which had copious mineral residues and
which were being used as rag containers [5], [fle Tatter currently seems the most creditable
hypothesis for the exposure of sorters, even ifvst majority of the cases interviewed did nototlya
mention the presence of sacks previously contaiagigstos. It must be noted that the sorters wire n
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using any type of machinery and therefore we shextdude for this category possible exposure due to

the wear and tear of friction materials. Furthesegrch is underway to reconstruct exactly how and

when the recycling of the jute was taking place auhcould also come from sacks previously
containing asbestos and which was used as a reamf@nt fibre in carded wool fabrics.

The in-depth study just concluded on the cases wiltnown exposure, which especially concerned

the textile sector, allowed us to attribute the sgae occupational band to 27 cases (formerly

unknown), on the basis of the data gathered onu#iee of friction materials applying the criteria
contained in the 2003 National Mesothelioma Regi{®eNaM) guidelines. However some doubts still

remain about the attribution of the cause of exposn the wear and tear of friction materials amel t

reasons can be briefly summarised as follows:

* the fibre used in these materials was mainly shiile, which has decidedly lower
mesotheliomatogenous features than amphibole ashes$ also confirmed by the data of the
Tuscan archive;

* the wear produced an unknown level of pollutiohickh was hard to estimate and measure (the
textile environments are literally invaded by vedp¢ and animal fibres) and was also made up of
microfibres totally like the ones discovered inamkasbestos pollution [17] which up to not has not
produced an appreciable number of cases in thergemascan population (raw rate 1.76*106)
despite the very high number of exposed persons.

A confirmation of the reliability of this attribdn can only be provided after having carefully

evaluated the relative risk by comparing it withatttof car repairers. This assessment is currently

ongoing at the Regional Operative Centre (COR)uscany.
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ITALIAN NATIONAL MESOTHELIOMA REGISTER
ISPESL — REGIONAL OPERATIVE CENTRES

CONTACT PERSONS

Italian National Mesothelioma Register (ReNaM)

Italian National Institute for Occupational Safetyd Prevention (ISPESL),

Department of Occupational Medicine, Laboratorfpfdemiology and Occupational Health Statistics
Alessandro Marinaccio (*), Alberto Scarselli (**¢laudia Branchi, Stefania Massari, Sergio Tosi. Via
Alessandria 220/e -00198 Rome tel.: 0644280398.0644280639

E-mail: alessandro.marinaccio@ispesl.it

website: www.ispesl.it/ispesl/sitorenan/index.htm

COR Piedmont

Piedmont Malignant Mesothelioma Register

C/O Reference Centre for Oncological PreventiondTia Piedmont

S. Giovanni Battista Hospital

Corrado Magnani (*), Dario Mirabelli (**), Antonedl Stura, Benedetto Terracini
Via Santena 7 -10126 Turin

tel.: 01 1 6336966

fax: 01 1 6336960

E-mail: corrado.magnani@tin.it -dario.mirabelli@dbo

website: www.cpo.it

COR Valle d'Aosta

Regional Mesothelioma Register of the Valle d’Aosta
c/o Department of Occupational Medicine

Valle d'Aosta Local Health Unit

Marina Verardo (*), Enrico Detragiache (**)

Via Guido Rey 3 -11 100 Aosta

Tel.: 0165 544523

fax: 0165 544586

E-mail: medlav.ao@uslaosta.com

COR Liguria

Regional Mesothelioma Register of the Liguria Ragio

c/o Scientific Disciplinary Area of Descriptive Ef@miology and Cancer Register,
Department of Epidemiology and Prevention

National Institute for Cancer Research (IST)

Valerio Gennaro (*), Anna Lazzaretto,Paolo Viargngonica Bianchelli,
Lucia Benfatto, Fabio Montanaro

Largo R. Benzi, 10 -16132 Genoa

tel: 010 5600957 -796

fax: 010 5600501

E-mail: valerio.gennaro@istge.it -anna.lazzarottet@a. it —
fabio.montanaro@tele2.it
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website:http://registri.istge.it/italiano/rem/defialotm

COR Lombardy

Regional Mesothelioma Register of the Lombardy Begi

c/o Occupational Clinic "Luigi Devoto", Hospital “a@igiore Policlinico, Mangiagalli, Regina Elena
and University of Milan

Gerolamo Chiappino (*), Carolina Mensi (*)

Via San.Barnaba, 8, -20122 Milano

tel: 02 50320137 -02 55032595

fax: 02 503201 39

E-mail: registro.rnesoteliorni@unirni.it-carolineemsi@unirni.it

Website: www.cdldevoto.it

COR Autonomous Province of Trento

Provincial Mesothelioma Register (ReProM)

C/O Provincial Trust for Health Care Services, Quational Hygiene and Medicine
Gert Schallenberg (*)

Piazza A. Leoni 11, -38068 Rovereto (TN)

Tel.: 0464 453717 -19

E-mail: schallenberg@rov.apss.tn.it

Website: www.apss.tn.it

COR Veneto

Regional Mesothelioma Register of the Veneto Region

C/O Workplace Prevention, Hygiene and Safety Depant (SPISAL)

Local Health and Social Services Authority 16, Radu

Enzo Merler (*), Francesco Gioffre (**), Maria Nilgita Ballarin, Sara Roberti
Via dell'ospedale 22 -35128 Padua

Tel.: 049 8214314

fax: 049 8214256

E-mail: enzo.rnerler@sanita.padova.it

COR Friuli-Venezia Giulia

Regional Operative Centre of Friuli-Venezia Giulia
c/o University Hospital "Ospedali Riuniti di Triest
Department of Occupational Medicine

Renata De Zotti (*), Corrado Negro (**)

Via Pieta, 19 -34129 Trieste.

Tel.: 040 3992874 fax: 040 368199

E-mail: dezotti@univ.trieste.it

COR Emilia-Romagna

Regional Mesothelioma Register of Emilia Romagna

c/o Department of Public Health —Local Health URéggio Emilia
Antonio Romanelli(*), Silvia Candela, Lucia Mangoft&), Cinzia Storchi,
Members of the exposure definition group: OriedaSMario Poletti

Via Amendola, 2 -42100 Reggio Emilia

Tel.: 0522 335401 -5303 -5415

fax: 0522 335446
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E-mail: inforem@ausl.re.it

websites:
http://w.ausl.re.ittHome/DocumentViewer.aspx?ID=8Z9% ODOC=IAP
http://w.ausl.re.ittHome/DocumentViewer.aspx?ID=8Z8 ODOC=IAP

COR Tuscany

Malignant Mesothelioma Register of the Tuscany Begi

c/o Oncological Study and Prevention Centre (CSPO),
Environmental and Occupational Epidemiology Unit

Adele Seniori Costantini (*), Giuseppe Gorini (**nnamaria Badiali, Valentina Cacciarini,
Elisabetta Chellini, Stefano Silvestri

Via di S. Salvi 12 -50135 Florence

tel: 055 62683 -47 -350 -343

fax: 055 679954

E-mail: g.gorini@cspo.it -s.silvestri@cspo.it -eetimil@cspo.it
website: www.cspo.it

COR The Marches

Regional Mesothelioma Register of the Marches

c/o University of Camerino, Department of Experita¢Medicine and Public Health
Hygiene and Environmental Sciences Department

Franco Pannelli (*), Paola Mosciatti (**), Cristifascucci

Via E. Betti 3 -62032 Camerino (MC)

Tel.: 0737 402407 -00

fax: 0737 40241 6 -636748

E-mail: franco.pannelli@unicam.it -cristiana.pasg@unicam.it

website: www.unicam.it/tumori

COR Umbria

Regional Mesothelioma Register of the Umbria Region

c/o University of Perugia, Department of Hygiend &ublic Health
Francesco La Rosa (*), Fabrizio Stracci (**), Eldredsettini

Via del giochetto -06100 Perugia

tel: 075 5857335

fax: 075 5857317

e-mail: fabs@unipg.it

COR Abruzzo

Regional Mesothelioma Register of the Abruzzo Regio
c/o Local Health Unit Pescara, OU Occupational i
Tocco da Casauria Health Pole

Luana Trafficante (*), Silverio Gatta (**)

Via XX Settembre -65028 Tocco da Casauria (Perugia)
Tel.: 085 9898730 -736

fax: 0859898700 -71 0

E-mail: rnedlav.tocco@virgilio.it

COR Campania
Regional Operative Centre of the Campania Region
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c/o Department of Experimental Medicine

[l University of Naples

Massimo Menegozzo(*), Francesco 1zzo, Simona Merago
Piazza Miraglia 2 -80138 Naples

Tel.: 081 5665303

fax: 081 5665303

E-mail: massimo.menegozzo@unina?2.it

COR Apulia

Regional Operative Centre of the Regional Mesabhedi Register of the Apulia Region

C/O DIMIMP (Department of Internal Medicine and RabMedicine — Occupational Medicine Unit
"E.C. Vigliani") - University of Bari, Policlinico

Marina Musti (*), Domenica Cavone (**)

Piazza Giulio Cesare, 70124 Bari

Tel.: 080 5478209 -317

fax: 080 5427300

E-Mail: rn.musti@medlav.uniba.it -d.cavone@medIlaiba.it

COR Basilicata

Regional Operative Centre of the Basilicata Region

Regional Epidemiological Observatory. DepartmentSaoicial Security and Solidarity - Basilicata
Region

Gabriella Cauzillo (*), Luca Convertini (**)

Viale della Regione Basilicata, 9 -85100 Potenza

Tel.: 0971 668839

fax: 0971 668900

E-mail: gacauzil@regione.basilicata.it

COR Calabria

Regional Mesothelioma Register of the Calabria &®gi

c/o O.U. Pathological Anatomy, Local Health Unik Bamezia Terme
Calabria Regional Government

Attilio Leotta (*)

Via A. Perugini -88064 Lamezia Terme (CZ)

Tel.: 0968 461878

fax: 0968 208502

E-mail: leottaat@tiscalinet.it

COR Sicily

Regional Operative Centre of the Sicily Region

Regional Mesothelioma Register of the Sicily Region

c/o Epidemiologic Observatory Department — Regiodgalth Department Sicily Regional
Government

Antonio Mira, Salvatore Scondotto, Gabriella Darolain Monica Di Giorgi
Via M. Vaccaro, 5 -90145 Palermo.

Tel. 091. 707931 212831236

fax 091. 7079300

E-mail: Salvatore.Scondotto@doesicilia.it -Gabadlardanoni@doesicilia.it
- Monica.digiorgi@doesicilia.it
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- c/o Cancer Register - Hospital "Civile M. P. Are?
Rosario Turnino (*), Carmela Nicita (**)

Via Dante 109 -97100 Ragusa

Tel.: 0932 6000531600545

fax: 0932 6821 69
E-mail:rturnino@tin.it-nicita.rg@tiscali.it

(*) Manager
(**) Deputy Manager
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PIEDMONT REGION

REGIONAL OPERATIVE CENTRE (COR)
OF THE NATIONAL MESOTHELIOMA REGISTER

D. Mirabelli*, C. Magnani

'Register of Malignant Mesotheliomas of Piedmoniaeg/o Centre for Oncological Prevention of
Piedmont, S. Giovanni Battista Hospital

The Piedmont Region Malignant Mesothelioma Regi@®vM) was set up by the Regional Council
with resolution No. 51-2180 dated February 5, 2G@&refore earlier than Decree of the President of
the Council of Ministers (DPCM) 308 dated Decemb@y 2002. The operative part of the resolution
complies with the provisions of Article 2 of theoegmentioned Decree of the President of the Council
of Ministers (DPCM) 308.

The Regional Operative Centre (COR) is based atTfthmour Epidemiology” University Department
of the San Giovanni Battista Hospital in Turin tiheiongs to the Reference Centre for Oncological
Prevention in Piedmont (CPO Piedmont). The fundaigthe Malignant Mesothelioma Register
(RMM) is included in the overall CPO Piedmont ométh funds allocated annually by the Region on
the basis of the work programmes and activitiesezhiout.

The manager, Dr. Dario Mirabelli, and Prof. Corrddagnani supervise the activity. Basic, specialist
and support functions are entrusted to various ifte@lcolleagues; even though this staff is not
structurally organized, everyone has been workorgykars at the Malignant Mesothelioma Register
(RMM) and is engaged in further epidemiologicaldstand research programmes at CPO Piedmont.
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Demographic aspects and the subdivision of healtmd prevention services in Piedmont

The Malignant Mesothelioma Register (RMM) makes aistne cooperation offered by the Workplace
Safety and Prevention Departments (SPreSAL), somehich actively take part in the ordinary
surveying and/or interview of cases.

In Piedmont (source: Evolving Demographic DatabB&H)E) as at 31.12.2002, there were 2,044,362
men and 2,186,972 women resident, making up atb#231,334 people. Since 1996 the Region has
included eight provinces: Alessandria (418,203 Initaats), Asti (209,116), Biella (187,962), Cuneo
(561,729), Novara (345,952), Turin (2,172,226),b&0-Cusio-Ossola (159,636), Vercelli (176,510).
The health service is guaranteed by 22 Local Hdaitits (ASL) to which five Hospitals are added.
The network of the prevention services includesnt®,22, SPreSAL and Public Hygiene Departments
(SIP), since Turin, although divided into four Lbégealth Units (ASL), has a single SPreSAL and a
single SIP. Since 1996 environmental protection besn entrusted to the Regional Environmental
Protection Agency (ARPA) which has set up an Asiedtentre as well as an Environmental
Epidemiology department.

Diagnostic activity of the greatest importance foalignant mesothelioma is being carried out at
present in four chest surgery wards (one in Twire in the Province of Turin, one in Cuneo, one in
Novara). In various other centres (Alessandria, atéadvonferrato, Ovada, Turin, Verbania) the
cooperation between pneumologists and surgeonwsallbe routine execution of thoracoscopies or
videothoracoscopies and biopsies.

Furthermore, in several centres there is experientiee execution of CT-guided transthoracic needle
biopsies and from Eastern Piedmont there is a f@gni health migration towards chest surgery
centres in Milan, Como, Pavia and Genoa. It ispussible to identify departments where admission
for the purposes of diagnoses, stadiation and neatt of peritoneal location cases takes place
preferentially, even if some oncological and emeegesurgeries are included in the network of the
ordinary Malignant Mesothelioma Register (RMM) sy\(see below). There are 36 laboratories and
Pathological Anatomy departments currently inclugtethe active research case network, belonging to
public and private bodies of Piedmont region.

Main sources of occupational and environmental exsure

In Piedmont asbestos works underwent large scalela@ment from the start of 1900 until the early
1980s. In Balangero, near Lanzo, the largest chitgsoine in Western Europe was actively operating
until 1985. In Turin and the Turin area, includiNgle, Cirié, Grugliasco, Moncalieri, Villastellone,
various historical industries produced asbestossyand fabrics, paper and board loaded with ashesto
and friction materials. Other important asbestasileeindustries and plants producing friction mae
were operating in Bruzolo, Mondovi, Ovada and Santim Casale Monferrato and Cavagnolo there
were two asbestos cement plants, the former usled tioe biggest in Italy and one of the biggesttsla

in Europe. Still, the production and maintenanceraifway rolling stock in Turin, Santhia and
Savigliano needs also to be reminded, as well@agtbduction in Turin of armoured military vehigles
war planes, air and sea craft engines. The ussh#stos materials in structures and installatioas w
quite considerable. At the industrial level, metally represented a significant and widespread
economic activity with several steelworks, cashisnd non-ferrous metal foundries, hot rolling and
hot forming works. Furthermore, the chemical andber industry as well as electricity production
involved many installations and numerous worketse Textile industry with plants and departments
for dyeing or other yarn or fabric treatments (athwdedicated plants) was very significant in the
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Chieri and Biella areas. In addition to these wpnksvhich asbestos materials were widely usedhén t
production plants for the purposes of insulatiod protection from fire risk, the industry in Piedmo
region until recent years was characterised byelgignts which, also because of their size, were
equipped with imposing heating plants and usedsagbén order to insulate boiler shells, steam qipe
smoke stacks, equipment as well as auxiliary aed pisints. The use of asbestos cement materials for
making coverings, external padding, and partitias very common. All this involved the exposure of
many workers in the construction sector and in ftell of installation, mechanical and electrical
maintenance of heat and production plants.

The use of asbestos materials became almost geedrdb the construction and civil installation
industry. People were even using asbestos cemenifatduring waste very often as gravel substitutes
in courtyards or as insulation in attics, and naé from the Balangero mine as material for railway
tram and road-beds, river embankments etc..

Procedures for surveying and assessing cases, basedDecree of the President of the Council of
Ministers (DPCM) 308/2

The activity of the Malignant Mesothelioma Regis(@MM) extended throughout the Region from
1990. The Malignant Mesothelioma Register (RMM)reates the incidence of malignant pleural and
peritoneal mesothelioma in Piedmont, in time andcsp in order to identify excesses which can
provide cues for analytical investigations. Theadate also used for comparisons with those of the
other national or international registers.

Active research of malignant mesothelioma cases

On a weekly basis, ordinary surveying is carrietlioua necessarily limited series of hospitals and,
within these, in the Pathological Anatomy departtheand a few main departments. The choice of
hospitals and departments has been determinedebfreéuency of admission of pleural localisation
cases for the purposes of diagnosis and treatnsmg. of the purposes of ordinary surveying is to
identify cases more quickly, in order to obtainigect interview right from the first admission, whe
the highest level of response is obtained. Furtbeemordinary surveying is the basis of the
recruitment of cases in case-control studies. Tasex are surveyed by Malignant Mesothelioma
Register (RMM) staff members and in two centresstaff members belonging to Local Health Unit
(ASL) departments.

On an annual basis, extraordinary surveying isiedriout involving all the laboratories and
departments of Pathological Anatomy of public amivgte organisations in Piedmont region (36,
currently). The aim is to supplement ordinary syiwg, tracing all the cases for which there is a
histological or cytological confirmation of diagnes The surveying of cases with histological
confirmation is supposedly complete since 1990, that of cases with cytological confirmation
appears to be complete only since 2000. In faat tirg year 2000, the two most important regional
Pathological Anatomy departments did not have cdermed archives which allowed research by
diagnostic codes and/or terminology. Here it waudde been necessary to carry out manual searches
on the paper copies of the report archive, notitiéador the cytological reports, since they are to
numerous. The extraordinary surveying is complietehgory) but untimely, compared to the ordinary
one, since it refers to reports drawn up duringpite¥ious year.

Active research in computerised current data areliv
In order to check the exhaustivity of the Maligndtgsothelioma Register (RMM) survey (ordinary
and extraordinary survey) and to estimate the #aqu of further cases of possible MM without
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histological or cytological diagnosis, a comparisdmade with the archives of the Hospital Disclearg
Forms (SDO). From the admission data we have seldtibse with a ICD rev IX code for the main
and accessory discharge diagnoses of primary naadtgpleural tumour (163) or peritoneal tumour
(158.8-158.9); the list is compared with that odes of malignant mesothelioma already recorded. For
the diagnoses from Hospital Discharge Forms (SDOthomt comparison in the Malignant
Mesothelioma Register (RMM) a photocopy of the mabdirecord is requested. Any previously
unknown cases for which an histological or cytobadjiexamination is available, possibly alongside an
immunophenotypical assessment, are recorded. Exenases for which diagnosis is only supported
by clinical-medical history as well as radiologickdta and in a way consistent with the criteridhef
National Mesothelioma Register (ReNaM) Guidelinesracorded. The first Hospital Discharge Form
(SDO) archive used is the one dated 1996, whertdh®pleteness and quality of Hospital Discharge
Form (SDO) collections became adequate.

Review of diagnoses and classification of the assest level

During ordinary and extraordinary surveying, besitlee set of data necessary for uniquely identfyin
the case, a copy of the relevant clinical docuntemtas collected, i.e. the histological or cytoica or
immunohisto/ cytochemical reports and, for the saagported only by a clinical-radiological base, a
copy of the relevant reports.

The Hospital Discharge Form (SDO) survey leadsh dcquisition of a copy of the entire medical
records, from which only a copy of the reportsxtracted for filing which is relevant for the puges

of the Malignant Mesothelioma Register (RMM).

On the basis of the material gathered each caskagsified from the point of view of the diagnostic
background in accordance with the National Mesathed Register (ReNaM) Guidelines. The
assessment, classification and identification of thate of incidence are carried out under the
supervision and conclusive assessment of the marfagehe Malignant Mesothelioma Register
(RMM).

Archiving of data

An alphabetical paper archive is kept of the reté\dinical documentation for every case included i
the register, and one for every excluded casepFamtical reasons the current archive is kept stpar
from the historical one, which contains documentatelevant to incident cases in calendar periods f
which:

(i) the survey is deemed exhaustive and

(i) the diagnostic assessment, that of the etiplagd the transmission of the data to the Italian
National Institute for Occupational Safety and Rragion (ISPESL) have been concluded. Currently
the historical archive is extended to 31/12/2001.

The computerised archive also includes a curreive and a historical one.

In this case the separation is dictated by thegtra of the data.

The current archive includes the incident casatirstgfrom 01/01/1999and it has a relational stuuet
compatible with that of the National Mesotheliomagigter (ReNaM). Furthermore, it allows the
management of the activities for surveying, coitegispontaneous reports, assigning and undertaking
the interview, assessing the exposure, programischgdules and others. It allows the possibility of
ascribing to the same person several diagnosestionverand for each of these an non pre-defined
number of clinical-diagnostic assessments. It ctdlehe other data prescribed by the National
Mesothelioma Register (ReNaM) Guidelines, sucthadife status follow-up, the profile of exposures
(occupational and non-occupational) and the relegaalitative and quantitative assessments.

The historical archive is in a single table; thisisture is suited to the recording of personahdat the

life status and of data referring to the diagno$si@ckground, but with the limitation of a single
diagnosis per person and a single diagnostic assesgper type, only for a few pre-defined types. It
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does not allow the recording of exposure profildsese limits make it incompatible with the National
Mesothelioma Register (ReNaM) Guidelines. All ireml cases until 31-12-1998 are kept in this
archive.

Interview and assessment of exposure

The documentation referring to the exposure prefitthe cases is based on the direct interviethief
subject concerned or, subordinately, on that ofespondent. The interviews are carried out by
Malignant Mesothelioma Register (RMM) staff or hetstaff belonging to a few Local Health Unit
(ASL) Prevention Departments, which have shown igp@aterest in the active research of cases and
the assessment of etiology.

The questionnaires are examined by an auditorpbtweo expert industrial hygienists, that:

(i) records the occupational and residential hisgoin full, and the other circumstances of expesur
limited to those which have given rise to exposure;

(if) identifies and describes the profiles of exyjp@s and their determinants;

(ii) carries out the qualitative assessment adogrdo the National Mesothelioma Register (ReNaM)
Guidelines and the quantitative assessment acaprthna protocol internal to the Malignant
Mesothelioma Register (RMM).

Malignant mesotheliomas in Piedmont region: periodl999-2001

The epidemiology of MMs in Piedmont region has beka subject of two reports, published
respectively in 1999 for the period 1990-1995 and2004 for the 1996-1998 updating. Here we
present the 1993-2001 cumulative data, relatintpeoactivity of the National Mesothelioma Register
(ReNaM) and included in this second report.

Incidence

In the period 1993-2001 1,247 (783 men and 464 wynmew diagnoses of certain, probable or
possible MM were recorded (definitions in accordamith the National Mesothelioma Register
(ReNaM) Guidelines), in 90.5% with pleural locatisa (92.2% men, 87.7% women), in 9.1% with
peritoneal localisation (7.3% men, 12.3% women)e Tagnosis has been supported by histological
examination in 77% of cases with an anatomopathhcdbgssessment clearly orientated to the MM. If
we also include the assessments expressed as daiitjgest with MM of the morphological and/or
immunophenotypical pattern the proportion rises8836. In a further 8% of cases the clinical and
morphological pattern was supported by one or rogt@logical examinations.

The distribution of cases by age groups and yearoidence is shown, respectively, in Tables 1 2nd

Definition of exposure

The definition of the occupational exposure to atise is made in accordance with the National
Mesothelioma Register (ReNaM) Guidelines. The propo of cases for which exposure data are
available has increased over time. In particulag proportion of cases for which an etiological
assessment has been carried out grew from 13% %o b&lween 1997 and 2001. Previously, the
exposure data were only gathered for cases inclundgn® population-based case-control studies.
Focusing on the three-year period 1999-2001, in@kgs out of 299 evaluated there was at least one
period of occupational exposure (72%): for 140 éRposure was certain, for 37 probable and for 36
possible. For 86 cases there were no working pendgth exposure (two of which were subjects who
had never worked). However 78 of them reported weoges of non-occupational exposure (34
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domestic, 28 environmental and 16 of other kindsidomestic environment). Only 8 cases were
classified as “unknown” (exposure class 8 accordinipe National Mesothelioma Register (ReNaM)).

Sectors with occupational exposure most frequeamgyesented do not belong to traditional asbestos
manufacturing. The construction industry is by tlae best represented, especially in relation to the
laying and removal of asbestos cement materialigAifscant number of cases is concentrated in

activities that use large amounts of asbestos atieul materials, especially the chemical and rubber
industry and in metallurgy.
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Tabella 1. Distribuzione dei casi per sede di primitivita, sesso e classe d'eta

Pleura Peritoneo Totale
Classe d'eta | Uomini | Donne | Uomini Donne Uomini Donne
00-49 60 30 8 B 68 36
50-59 125 59 13 9 138 68
60-69 241 105 21 19 264 124
70-79 210 145 12 16 224 161
80+ 86 68 3 7 89 75

Table 1. Distribution of cases by site of primamnbur, gender and age groups.

Key:

Pleura Pleura
Peritoneo Peritoneum
Totale Total

Classe d'eta Age groups
Uomini Men

Donne Women

176



Tabella 2. Distribuzione dei casi per anno di incidenza e sesso e per anno di

incidenza e sede di primitivita

Sesso Sede
Anno | Uomini Donne Totale Pleura Peritoneo Tutte
1993 B4 ar 101 92 8 101
1994 57 28 85 78 B 85
1995 64 40 104 91 12 104
1996 87 M 121 113 8 121
1997 95 56 151 137 14 151
1998 99 62 161 138 23 161
1999 101 62 163 148 15 163
2000 104 79 183 170 13 183
2001 112 66 178 162 15 178

Table 2. Distribution of cases by year of incidear®l gender and by year of incidence and site of
primary tumour.

Key:

Sesso Gender
Sede Site

Anno Year
Uomini Men

Donne Women
Totale Total
Pleura Pleura
Peritoneo Peritoneum
Tutte All
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AUTONOMOUS REGION OF VALLE D’AOSTA

REGIONAL MESOTHELIOMA REGISTER

M. Verardd, E. Detragiache

Mesothelioma register of the Valle d’Aosta c/o Déypent of Occupational Medicine, Local Health
Unit of the Valle d’Aosta

The mesothelioma register of the Valle d’Aosta Ragvas set up in May 2005 and is based at the
Occupational Medicine Department of the Local Heélhit (AUSL) of Valle d'Aosta.

It makes use of the part time activity carried butthe manager Dr. Marina Verardo in cooperation
with Dr. Enrico Detragiache.

In the Region, with only Aosta as a Province, adeay to the National Institute of Statistics (ISTAT
2004 data, 122,868 people are resident as at 3éniler (60,534 men and 62,334 women). There is a
single Local Health Unit (AUSL) for the whole temoiy; the reference diagnosis and care organisation
for the register are: the Chest Surgery Ward, aed/¥ard of Pneumology, Oncology and Pathological
Anatomy. The only public Occupational Medicine Depeent is the Department of Occupational
Medicine within the Public Health and Hygiene Buidgg Unit.

The main industrial activities of the Region wenedacurrently are the iron and steel industry,
particularly active in the production of speciaeds, a sector which employs the highest number of
workers (24%). Furthermore, until the early 1970s asbestos quarry (serpentine) was active at
Emarése (near Settarme). This area, like othetfseimegion, is geologically known for the presente
asbestos producing serpentine rocks.

Chrysotile production has undergone an intermittesrtd, associated with production methods, market
demand, wartime requirements and the availabilitthe labour force. Reliable estimates, supplied by
the Mineral Office in Turin, indicate a productiof about 1300 tonnes/year for the years 1940/1947,
of about 1000 tonnes/year for the period 1948/1866 of about 400 tonnes/year for the period
1961/1970.

The Emarese site is currently subject to a reclemmaproject included in the prescriptions of
Ministerial Decree No. 471 of October 25, 1999 avaks entered into the national programme for
environmental restoration and reclamation of petiusites, while the intervention for the reclamatio
and restoration of these areas is already in tarazked planning stage.

The data collection was carried out in cooperatioth a few departments of the Aosta Hospital
(Pathological Anatomy, Chest Surgery, Oncology,smaogy) and with the Workplace Prevention
and Safety Department (SPreSAL) of the Local Hedhit (AUSL) of Valle d'Aosta.

Procedure for surveying and assessing cases

The surveying of incident cases was carried owtuiin research:

- of the Diagnosis Related Group (DRG) codes shimmthe Hospital Discharge Forms (SDO) of the
hospital admissions records at the Hospital of &ost

- among the causes of death shown in the deatifica#ds;
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- of histology and cytology data supplied by Patiggl Anatomy;

- of occupational disease notifications addresedti¢ Workplace Prevention and Safety Department
(SPreSAL) of the Local Health Unit (AUSL) of ValiAosta;

- of the notifications directly reported by the pital wards;

- that is active research of the medical recordh wodes for asbestos-related diseases (accomling t
ICD IX).

The classification of cases under examination waseth on the Italian National Institute for
Occupational Safety and Prevention (ISPESL) caté2D03 Guidelines).

We decided to consider the number of cases diagnoséhe period 2000-2004 (5 years) since the
available data are homogeneous and complete.
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Mesothelioma case histories over the period 200020

Incidence year Gender Anatomical site Total
Women Men | Pleuraperitoneum pericardium| testicle
vaginal
2000 0 1 0 1 0 0 1
2001 2 2 4 0 0 0 4
2002 1 3 4 0 0 0 4
2003 1 3 4 0 0 0 4
2004 1 4 5 0 0 0 5

Distribution of mesothelioma cases subdivided by &gclass, gender and anatomical site where the
mesothelioma developed

Age class Gender Anatomical site Total
Women Men | PleuraPeritoneum Pericardium Testicle
Vaginal
<50 0 1 1 0 0 0 1
50-59 1 1 2 0 0 0 2
60-69 1 4 5 0 0 0 5
70-79 2 6 7 1 0 0 8
>80 1 1 2 0 0 0 2
Total 5 13 17 1 0 0 18

18 cases (13 men and 5 women) have been so fasadsand defined for the years 2000-2004 (five-
year period). In 16 cases out of 18 the report bE thistological examination with
immunohistochemistry was traced. For five of theases, all recognised and compensated by the
Italian National Institute for Insurance againstc@uational Accidents (INAIL), it has also been
possible to attribute with certainty a past occiguel exposure (iron and steel metallurgical indgst

As regards the distribution by gender it emerges 2% of mesotheliomas affected men, whilst 28%
(5 cases) were manifested in women. By analysiegwhbrking activity of the five female cases, a
possible correlation was highlighted in two caseth ywast working activity (ironers), whilst in the
other three cases no occupational associationdessified.

As regards the anatomical site, there is a markedgminance for the pleura (94%) and the group
most affected is the one aged between 70 and 18 (#4%). Only one case (6%) was diagnosed in a
49-year-old male subject. The analysis of the daported so far shows an increased incidence of
mesothelioma cases occurring in Valle d'Aosta efive-year period 2000-2004 compared to previous
years. These data must certainly be carefully momit, although they match what is currently
happening at the national and international leVkis increased incidence can be partly attribudeaint
improvement in the quality of oncology diagnostasd, in particular, to a greater sensitivity and
diagnostic specificity associated with the histatagand immunohistochemical investigations.
Moreover, it is necessary to consider the smallirBg characterizing the region of Valle d'Aosta,
according to which a significant variation in terofancidence between one year and the other may be
obtained; it is therefore necessary to follow tieads in the next years in order to confirm oraasitto
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contradict such trend.

The known cases generally confirm that the latgmeyod of these diseases is particularly long, but
there remains a concern for the appearance of ationpl diseases of this type and the need to
examine in detail the causal factors as well asmifwove the activities of diagnosis and prevention.
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LIGURIA REGION

MESOTHELIOMA REGISTER OF LIGURIA REGION
REGIONAL OPERATIVE CENTRE (COR) LIGURIA 1994-2005.

V. Gennard, L. Benfattd, M. Bianchellt, A. Lazzarott,
P. Viarengd, F. Montanard

! Descriptive Epidemiology and Tumour Register, Epitblogy and Prevention Department.
National Institute for Cancer Research (IST)
2 Oncology, Biology and Genetics department of thivétsity of Genoa

Introduction

The Liguria Region and the National Institute farnC€er Research (IST) of Genoa in 1994 created the
Mesothelioma Register (Mesothelioma Register-REMM whe purpose of clarifying a few discordant
aspects referring to an excess of asbestos tumaoutsguria as well as scientifically studying
malignant mesothelioma (MM) under the epidemiolagioint of view. The Mesothelioma Register
(REM) was devised as a population-based tumoustergspecialised in the study of mesothelioma
especially based on legal guidelines, but alsomtakito account the specificity of the relationshigph
exposure to asbestos, the use of MM as an eventimpito other asbestos-related diseases, the
scientific experience of staff and finally the eoomc limitations which were preventing more costly
studies from being carried out although broaderranck detailed.

The Mesothelioma Register (REM) was identified bg ttalian National Institute for Occupational
Safety and Prevention (ISPESL) as a Regional Oper&entre (COR) of Liguria and, together with
other 4 Regional Operative Centres (Piedmont, BrRlbmagna, Tuscany and Apulia) it contributed to
laying out the guidelines of the National Mesothela Register (ReNaM) of the Italian National
Institute for Occupational Safety and Preventi®@PESL) (Art. 36, Legislative Decree 277, 1991).

The research protocol for the Mesothelioma Reg{f&M) was approved by the ethical committee of
the National Institute for Cancer Research (ISTY after a period of gradual expansion and
organisational, geographical and scientific comtion, since 1996 the Mesothelioma Register (REM)
has been studying incidence, distribution and egiplof MM in the 4 Ligurian Provinces (overall,
about 1.6 million resident subjects).

Since 2000 the Mesothelioma Register (REM) has laeeredited by the International Association of
Cancer Registries (IACR) which published its reswlh the monograph entitled Cancer Incidence in
Five Continents (Vol. 8; IARC, 2002). In 2003 theeddthelioma Register (REM) was also officially
recognised as a Regional Operative Centre (CORthéyLiguria Region, which supplemented and
confirmed the previous resolution. Since 2005 tlegi®nal Operative Centre (COR) of Liguria has
also been accredited by the Italian Associatiomwhour Registers (AIRT).

The Regional Operative Centre (COR) of Liguria hasn working alongside the main departments of
diagnosis and treatment in Liguria, with other Regl Operative Centres (COR), other tumour
registers, Workplace Prevention and Safety Operalit/nits (UOPSAL) of the Local Health Units
(ASL), the Italian National Institute for Insuranagainst Occupational Accidents (INAIL), patronage
institutions and judicial authorities in order targy out scientific investigations on clinical,
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epidemiological, statistical, legal, regulatory,dapublic health aspects and, not least, for the
recognition of occupational diseases.

Staff

The Regional Operative Centre (COR) is based ordbgeeration of a female technician and a female
biologist employed for the project as well as a d&rtechnician of the University of Genoa working
part-time at the Epidemiology and Biostatistics ttenf the Epidemiology and Prevention Department
of the IST of Genoa acting as a deputy assistdns Jtaff has many years of experience with patient
interviews, administering questionnaires, the atida, classification, coding and input of clinicaid
etiological data. Quality control, data analysisl gamoduction of reports has been carried out by two
contract employees: a biologist specialised inisttes (1996-2003) and by a graduate in economics
who is an expert in statistics (2003-2006).

The manager for the Regional Operative Centre (CB8Rhe medical director of the Descriptive
Epidemiology and Tumour Register centre of the #i@ is an occupational physician specialised in
oncology, hygiene and preventive medicine gearadutds public health. The deputy assistant and the
Regional Operative Centre (COR) manager are stalbtorganized and carry out their activity part-
time in the Regional Operative Centre (COR).

Objectives and methods

The main activity of the Regional Operative Cenf@OR) consists of the timely identification,
selection, analysis and spreading of the set ofodeaphic, geographical, temporal, clinical and
etiological data for patients with mesotheliomagpider to study its possible correlation with exjres
to asbestos. The data is checked and on demauadhedtto the patients and authorised bodies.

The Regional Operative Centre (COR) acts in thragsw

1) it surveys and audits all possible mesothelidmgnoses in residents of Liguria;

2) it sets each patient (or spouse) a 30-60 mimiéeview, looking at the medical history to iddmnti
possible exposure to asbestos at work and out§ider;

3) it analyses the data and enters it into a coenpartd after a suitable quality control, publisties
results.

About half the patients with mesothelioma diagn@ses actively reported by the clinical departments,
while the remainder mainly come from the analydighe Hospital Discharge Forms (SDO) of the
Liguria Region and from other Regional Operativeni@es (COR).

Results

Incidence

In the period 1994-2005, the Regional Operative t@er{COR) identified about 1,500 new
mesothelioma patients (80% men). About 140 newscase recorded annually. The age at time of
diagnosis is between 34 and 97 years (average ##hgn and between 41 and 98 years (average =
74) in women. Due to the better accuracy in regmiyadiagnostics, the incidence is deemed more
complete and reliable for the pleural localisatishere 99% of mesotheliomas are recorded. About
65% of diagnoses are morphologically confirmed. Tamainder are assessed clinically and with
radiodiagnostic methods.

In the whole Region, analysed since 1996, incideaqmeears to be slightly increasing in men, but
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slightly decreasing in women.

The incidence of MM calculated in the period 19@9®2 confirms the already well known trend by age
and gender and identifies Genoa as the provinde tiwé highest number of new cases per year, whilst
La Spezia shows the highest incidence (in relaiioa smallest number of resident subjects) in mens.
In the province of Imperia we can observe the lawegional incidence, comparable in the two fenders
and more similar to the national value (Figure2)1,

For 614 (out of 945) cases it was possible to mnsimopically assess the morphology of MM. Overall
the epithelial type was more frequent (66%) tham fthrous (10%), biphasic (9%) and non-specific
(15%) types. In the distribution by gender, thelegial type is more frequent in women (73.8%). For
924 new incident cases in the period 1994-2001o(ilelip at December 2002), it was possible to
calculate the median survival rate which was 9.4tm® (8.5 — 10.3) in men and 7.7 months (6.5 — 8.9)
in women. The Cox regression analysis, adjustinghfe main variables, allowed us to identify thetbe
survival rate in men aged less than 67 years (fesile), with certain diagnosis and epithelial
morphology.

Occupational and environmental exposure to asbestos

In the period 1996-2002, 43.4% of questionnairesewgiven directly to the patients.

By applying the ReNaM exposure assessment andifetatien criteria, we examined the possible
etiological factors in 83% of patients (786/945as)s

As could have been predicted, despite analysingséime working areas, the sick subjects’ relatives
reported a lower frequency of exposure to asbedkims the patient. This confirms the importance of
timeliness in surveying the medical history eveft i§ objectively impossible to undertake a conple
survey of historical exposure.

For the cases of MM that are deemed to be certageruclinical and occupational aspects, we have
estimated an induction and latency period of ad&uyears (SD = 11.3) and an average period of 25
years from the cessation of the last exposure.

In men 53% of cases is definedaastainly exposed to asbestos in the workplace, whilst théur30%
can be classified withrobableandpossibleoccupational exposure to asbestos.

Certain exposure was identified in many workingaaresuch asconstruction, shipbuilding, sea
transport, handling of goods in harbours, mechahiodustry, iron and steel industry, oil refinerjes
chemicalindustry, etc., and in many different job duties within 8@ne sectors.

La Spezia and Genoa are the provinces with theebigbresence of production plants and the
frequency of workers potentially exposed to astest@ositively correlated with a higher frequenty
MM.

The analysis byirst certain exposurg¢o asbestos, in men with certain and probable Miges (n =
413), has shown that age at first exposure is ltvde and 55 years (average = 22.6), whilst the
duration of the first exposure is between 1 angés8s (average 16).

In women cases of domestic and family-related exygare predominant (n = 28 cases).

The analysis of 1,486 working periods identifietbtigh direct interview of 378 patient (men), showed
that many of the sick subjects (contrary to theefelof some people) do not emphasise contact with
asbestos, nor do they report past occupational sexpoidentified by other patients and work
colleagues. This may be linked to several probléineterogeneity of the work environment, age, a
patient's memory, stage of the disease, etc.) agdests the need for further investigations to wide
knowledge about the possible working areas and gblisk. An explorative analysis of these selected
patients has highlighted that in 52.5% of workiregipds patients had undergone exposure to asbestos
that is certain, probable or possible whilst in thenaining 47.5% of the periods the exposure was
improbable or unknown.
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Against 786 cases of MM with an etiological medib&tory, we attribute a very small number of
casedo the environment with reasonable certairtyl6% in men and 6.16% in women (1 and 9 cases
respectively). However, in the absence of plausiliiernative explanations we are tempted to atteibu
to the environmenwith smaller certainty, since there is less evadeim the medical history, therefore
14.5% of men and 53.4% of women (171 cases) assifitd with unknown exposure. We figured this
explanation since we observe that the expected k& =~ 4.0 (usually attributable to occupational
exposure) and which is registered in the set ofuliggm case histories, contrasts with the equal
distribution between genders of the absolute nurobeatients with unknown exposure (M/W ratio
1.0). A similar number of patients among the twamdgrs can be observed in the whole regional
population and within each province and also seenesnerge from other Regional Operative Centres
(COR).

In support of this assumption we also need to rdntinat, the populations in the 4 Provinces are not
historically characterised by particuldifferencesn migration flowsbetweerprovinces, but they show
instead differences between hill and coastal angtsn the same province. This estimate must in any
case be examined in detail with new analyses ammVvakiated after a comparison with the results of
other studies.

Perspectives

Given the increase in the number of different peaid stressed by many of the subjects, we would like
to: consolidate and increase the working groupntaa quality, completeness and timeliness in the
survey, bring the temporal and geographical treqdt date, identify other possible populationsaar
and jobs at risk and lastly, but not least, sprisdasbestos lessofar and wide at the local and
international level, so that people understandithgortance of theprimary prevention of diseases
caused by asbestos and by other toxic and carcimoggents present in the work environment and
outside of work.
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Fig1. Mesotelioma Pleurico (certo+probabile+ possibile) in Liguria
(1996-2002)
Rapporto tra Tassi Standardizzati (pop: Europa)
(Riferimento: Imperia)

Figure 1. Pleural Mesothelioma (certain + probabjmssible) in Liguria (1996-2002)
Ratio between Standardised Rates (pop. Europeg(&efe city: Imperia)

Key:

Maschi Men
Femmine Women
IM Imperia
SV Savona
GE Genoa
SP LaSpezia

186



Figura 2. Tasso eta specifico (per 100.000 persone-anno) del Mesotelioma Pleurico
(certo + probabile + possibile) - Liguria 1996-2002
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LOMBARDY REGION

THE MESOTHELIOMA REGISTER OF LOMBARDY
C. Menst, G. Chiappind PA.Bertaz7i

! Mesothelioma Register of Lombardy Region c/o “Lubgvoto” Occupational Clinic, Ospedale
Maggiore Policlinico, Mangiagalli, Regina Elena atbhiversity of Milan

The Mesothelioma Register of Lombardy (RML) was getwith a Council Resolution since 1995
(Regional Council Resolution -DGR- No. VI/2490 ah®#2/09/1995) and started being operative on
01/01/2000. In 2003 in accordance with Decree efRhesident of the Council of Ministers (DPCM)
No. 308/2002, RML was formally recognised as a Beal Operative Centre (COR) of the National
Mesothelioma Register (ReNaM). The register is thasethe “L. Devoto” Occupational Clinic of
Milan (Department of Occupational Medicine of thaikérsity of Milan) and is located within two
important University centres: EBPI (Inhaled DusbiBgical Effects directed by Prof. G. Chiappino)
and EPOCA (Occupational, Clinical and Environmefgaidemiology directed by Prof. P.A. Bertazzi);
thus the RML is based on the experience gatherextompational diseases due to asbestos by the staff
of EBPI and, at the same time, makes use of treeapological skills of the EPOCA Centre.

The Register receives funding from the Lombardyi®egvhich enables to employ two full-time staff
(manager and secretary) and a part time data ewatrker. Furthermore, the Regional Operative Centre
(COR) makes use of the cooperation offered by hy&igians specialising in Occupational Medicine.

The RML collects all the cases, even suspectethadignant mesothelioma of the pleura, peritoneum,
pericardium and vaginal tunic of the testicle, odag since 1 January 2000 in subjects living in
Lombardy. The population surveyed based on the 28#itsus is 9,121,643 (4,433,244 men and
4,688,399 women). The Regional Health System isdas 15 health units (Local Health Unit-ASL),

29 Hospitals, 6 Scientific Institutes for Researdospitalization and Health Care (IRRCS) and 188
hospitalization and health care organisations getnuagreement with the National Health Service
(SSN). In particular there are 12 chest surgery,pfAéumology, and 38 Pathological Anatomy
departments.

The first two years of the RML allowed us to confithe effectiveness of the double-objective model
proposed: the first objective concerning the coidec of knowledge elements useful for protecting
public health was easily reachable despite thdcdlffy of the long latency period found for the
pathology studied. Situations at risk in fact enedrghat are still important today and which may be
addressed by means of appropriate prevention eméons. The second objective concerning the
provision, through the register, of a service usetu patients and their relatives in terms of
simplification of the insurance procedure and ofgiole specialist health services provided by the
Occupational Clinic, was reached also thanks toctiperation especially established with the Italia
National Institute for Insurance against Occupatiohccidents (INAIL), trade unions and the Public
Prosecutor’s Office.

The information useful for prevention provided b tregister is all the more precise the more tise ca
history is composed of mesotheliomas that are demsd to be certain, because otherwise the
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confusing effect of falsely positive cases may tbeng) enough to compromise the entire significance.
The well known complexity of the diagnostic proceglfior mesothelioma has produced many case
histories outlined in the literature that were fmind to be acceptable after a rigorous assessafent
the case selection criteria.

In order to reach maximum accuracy in the iderdtfan of mesotheliomas, the Register of Lombardy
Region has created a tool that has proved to be eféective, represented by an Assessment Group
which is constituted by Specialists in OccupatioMedicine, Pathological Anatomy, Oncology,
Pneumology, Epidemiology, Hygiene and Industriatfirelogy. In the course of weekly meetings the
Group, for each of the cases reported to the RMa|uates first the documentation of the diagnostic
assessments, and then the data regarding the @sloisgt collected in the standardised questionnaire
Thus the clinical diagnosis is either confirmedcontradicted and the possible causal relationship i
reconstructed with the formulation of judgementsomepanied by, where necessary, adequate
justification. In general, the Group operates bysidering that mesothelioma diagnosis cannot bg onl
histological-histochemical, since none of the cotrievestigation methods and not even the apptoati

of several morphological methods allows us to ndikgnoses, when the clinical-radiological aspects
are not compatible. The set of morphological datstrtherefore be compared with the clinical aspects
before formulating a reliable diagnosis [Armed F294]. In particular, when the bioptic samples are
small, the “multimodal approach” to diagnosis isergtial [William & Wilkins, 1996].

For each case therefore, having evaluated thecalinradiological and histological-histochemical
aspects reported in the documentation, an assessmaade about the degree of diagnostic accuracy
(mesothelioma that is certain, probable, possinhe, non-mesothelioma) before considering the data
relating to a possible exposure to asbestos.

The first two-year period also allowed the satigfactesting of the several collaborations extetoal
the Register concerning the notification of casgssklected mesothelioma diagnosis and care
departments and the submission of the clinical dwmsudation by the Hospital Directorates. In
particular, it has to be mentioned the valuablepeoation offered by the Workplace Prevention and
Safety Departments (SPSAL) of the 15 Local Healtht$J(ASL) and the 9 Occupational Medicine
Hospital Operational Units (UOOML) in the colleatiof the asbestos risk data for each case.

Comment on the results (National Mesothelioma Regesr —ReNaM- Tables)

Each year the Regional Operative Centre (COR) oflkardy receives more than 300 reports. The case
histories presented in the summary tables are twhsidered almost fully complete for the year 2000
and complete by 70% for the year 2001: they condidghe cases assessed and concluded by the
Assessment Group in accordance with the ItalianioNat Institute for Occupational Safety and
Prevention (ISPESL) Guidelines. Exposure to askds&s been recognised in 62% of cases, of which
about 50% are of occupational origin, a proportdnch increases to over 60% if one considers cases
with a higher degree of diagnostic certainty (dartand probable MM). About 5% of exposures are of
the environmental type, mostly attributable to desce in the Municipality of Broni (PV)
contaminated with asbestos fibres due to the matwriag of asbestos cement products between 1919
and 1987. Cases classified as unknown or improkaele#e-assessed annually by the aforementioned
group following any emerging knowledge of technadsgand exposure.

Descriptions of the surveillance activity carriedt dy the Regional Operative Centre (COR) of
Lombardy are made in the annual report “Health Bngtironment in Lombardy” published by the
Lombardy Region. Furthermore, the activity has bdenumented by 8 full length articles and 9
presentations submitted at national and internatioonferences.
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The Regional Operative Centre (COR) of Lombardyduitered to the biennial Project financed by the
Italian National Institute for Occupational Safetyd Prevention (ISPESL) for the in-depth study of
mesothelioma cases with “unknown” exposure (B37/MI2Lresearch) coordinated by the Regional
Operative Centre (COR) of Tuscany; within the framaek of this project the possible presence of
asbestos has been examined especially in theetesetdtor [Chiappino Get al, 2003], [Chiappino G.

et al, 2005]. Furthermore, the COR of Lombardy also tpakt in the Project financed by the Italian
National Institute for Occupational Safety and Rrgion (ISPESL) for the in-depth study of
“malignant mesothelioma cases with non-pleurallleation” (B45/MDL/03 research) coordinated by
the Regional Operative Centre (COR) of Emilia-Ronsag

Training activities
The teaching activity of the Regional Operative @2(COR) is mainly subdivided as follows:

1) Medical students as well as students speciglisifOccupational Medicine visit the headquartdrs o
the Regional Operative Centre (COR) for short imfation courses, or (2-3 people/year) for
annual-biennial on-the-job-training periods aimédoeomoting the participation in targeted studies
constituting the subject of theses and/or scienitiblications.

2) At least once a year the Regional Operative I€g/@OR) of Lombardy organises training courses
for the health staff (physicians, health operatansl nurses) of the Local Health Unit (ASL) and
Occupational Medicine Hospital Operational UnitsO@ML) appointed to collect data for possible
exposure to asbestos through a questionnaire @&damngthe Italian National Institute for Occupafbn
Safety and Prevention (ISPESL).

Contact persons in alphabetical order:

Dr.ssa Alborghetti F. (ASL - Local Health Unit dfe province of Milan 2), Dr. Barbieri PG. (ASL of
the Province of Brescia), Dr. Boni C. (ASL of theo¥nce of Milan 3), Dr. Caironi M. (ASL of the
Province of Bergamo), Prof. Catenacci G. (UOOML spital Operative Unit of Occupational
Medicine -Salvatore Maugeri FoundatigriPavia), Dr. Chiappino G. (ASL of the provincelafcco),
Dr. Donelli S. (ASL of the Province of Milan 1), Diferrari Bravo G. (UOOML, Hospital of Sesto San
Giovanni ‘Ospedale Civile}, Prof. Ferrario M. (UOOML Hospitdflacchi Varese), Dr.ssa Firmi A.
(ASL of the province of Cremona), Dr. Latocca ROOML Hospital S. Gerardo Monza), Dr.ssa
Mandelli G. (UOOML Hospital of BergamaOspedali Riuniti’), Dr. Petazzoni M. (UOOML Hospital
of Desio ‘Ospedale Civile), Dr. Pisati G. (UOOML HospitaManzonj Lecco), Prof. Porru S.
(UOOML Hospital of BresciaOspedali Civili”), Dr.ssa Ricciardi D. (ASL of the province of Vaeg,
Dr. Somenzi V. (UOOML Hospital of Cremondstituti Ospitalieri’), Dr. Speziari G. (ASL of the
Valle Camonica), Dr.ssa Spotti D. (ASL of the praa of Como), Dr. Stori V. (ASL of the Province
of Lodi), Dr. Trinco R. (ASL of the province of M#&wva), Dr. Vigano G. (ASL of the province of
Sondrio), Dr. Vignola R. (ASL of the province of\wa), Dr.ssa Zampiccoli D. (UOOML Hospital of
GarbagnateAzienda Ospedaliera SalvijiDr.ssa Zaratin L. (ASICitta di Milano).
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For completeness checks, RML makes use of the caiiqe offered by the Regional Epidemiological
Observatory from which it acquires the Hospital Assion and Discharge Forms (SDO), the Tumour
Registers present in the region (Varese, Sondriantva, Milan), the Epidemiology and Public
Hygiene Departments of the Local Health Unit (A$dr)the acquisition of the mortality data.

In order to computerise the archived data the Regi@perative Centre (COR) of Lombardy uses the
National Mesothelioma Register (ReNaM) softwarevigted by the Italian National Institute for
Occupational Safety and Prevention (ISPESL). Funoee, two accessory databases linked to the
National Mesothelioma Register (ReNaM) were spegiliy created for the archiving of variables in
addition to the ones included in the original pesgme and for the drawing up of a file of companies
at which the subjects had worked.
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AUTONOMOUS PROVINCE OF TRENTO

MALIGNANT MESOTHELIOMA REGISTER OF THE
AUTONOMOUS PROVINCE OF TRENTO

G. Schallenberg M.C. Trentirt

! Provincial Mesothelioma Register c/o Health Sessic Hygiene and Occupational Medicine
Provincial Unit

Organisation of the Register and cases of interest

The Malignant Mesothelioma Register of the Autonam@rovince of Trento is looked after by a few
officers of the Workplace Prevention and Safety &&pent Operational Unit (U.O.P.S.A.L) of the
Health Services Provincial Unit (APSS). The Registiebased at the offices of U.O.P.S.A.L. in P.zza
A. Leoni 11/A, 38068 Rovereto (TN).

The Mesothelioma Register (REM) includes all theident cases of mesothelioma among the
population resident in the Autonomous Province aknio starting from 1997. The benign
mesotheliomas and those found to be non-mesothatiafter the subsequent in-depth studies are in
any case entered into the archives but subsequextlyded from the incidence calculation. The cases
of mesothelioma in persons not resident are serthéolocal authorised registration centres and
excluded from the incidence calculations.

Objectives of the Mesothelioma register

- Systematic collection and recording of all casésmalignant mesothelioma of the pleura, the
peritoneum, the pericardium and the testicle diagdoamong the residents of the Autonomous
Province of Trento in order to estimate the incemortality and survival of the neoplasia in the
reference population.

- Systematic collection of the individual data twe working and environmental history of the cases
regarding the possible exposure to asbestos witt@nstruction of the history correlated to the
exposure itself.

Sources of data

The sources of data include all the Pathologicahtdmy Departments, of the Province and the
neighbouring ones, the Departments of Pneumologly@Gmest Surgery, and the Hospital Discharge
Forms (SDO). The primary source for surveying caséise Operational Epidemiological Surveillance
Unit of the Provincial Health Services Unit througie sending of the Central Statistics Institute
(ISTAT) death certification.
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Data collection procedures and definition of expose to asbestos

The definition of the exposure takes place throtighcriteria proposed by the National Mesothelioma
Register (ReNaM) and the data is collected on #Hseshof the standardised questionnaire, givenamut t
the patient or their relatives, which collects thwmlicative data on the possible occupational,
environmental and domestic exposures to asbestos.

Results

In the period 1997-2005, 50 cases were recordedhmh 11 were excluded, 10 because they resulted
from the non-mesothelioma investigations carrietl and one because the person was resident in
another Province. Of the 39 remaining cases ureMesothelioma Register (REM) (24 men and 15
women), 36 mesotheliomas are of pleural originaes affected the peritoneum and one case affected
both the pleura and the pericardium.

92%, equivalent to 36 cases, was defined on bigatioples and only three cases, equal to 8%, were
diagnosed with instrumental examinations (Rx, Comgu\xial Tomography (CAT)).

In order to evaluate exposure to asbestos intes/igere carried out on all incident cases: in 9 €ase
(23.1%) the patient was directly interviewed.

Exposure to asbestos (occupational, environmetdahestic) was found in 32 cases, equal to 82.5%.
For 7 cases, equal to 17.5%, the data were incaenpted insufficient to assign an exposure category
and therefore are classified as unknown exposure.

For 26 cases occupational correlations to asbestos identified, of which 10 with certain exposue,
men and 2 women. The two women used to work iraiiestos grinding department of the company
producing insulating material over the years 19383f the 8 men, three were former metalworkers
assigned to the repair and maintenance of motdcheshand railway locomotives, two were installers
and maintenance engineers of ovens and thermoHisystems. The other three cases respectively
belong to construction (installation of Eternit f&)p agriculture (extraction of fruit juices witlslaestos
filters) and furniture production (construction kitchens with asbestos panels used for thermal
insulation).

The first study of mortality due to diseases catesl to occupational exposure to asbestos in the
Autonomous Province of Trento stems from 1977 dfetts 428 former workers of a company which
for 45 years, between 1928 and 1973, produced datisgl materials called “superisolante
(superinsulating)”, composed of magnesium carboifabtained from the processing of dolomite
extracted from the local quarries) and asbestosogdes imported from abroad, especially South
Africa).

Of the former workers, 373 were exposed to asheS®were not exposed, and lastly for 2 of them the
exposure is still unknown. Of the cohort of 373 wguationally exposed persons, at the time of the
update of the study in 1995, 203 had died: 74 dueancer, 8 due to asbestosis, 121 due to other
causes.

According to the studies carried out until the efd 995, a proportion approaching 60% of cases of
malignant tumour could be ascribed to asbestossexpolt follows that, if we add the deaths due to
asbestosis, to the more than 40 malignant tumaused by asbestos, until that moment there were at
least 50 work-related deaths in the factory. Theresfif one worker in every four exposed at thiaeti

had died (or was set to die) due to the work inféiotory, it seems we can assume that, of the ¢talfior
373 exposed persons, there will be altogether almbsindred deaths caused by exposure to asbestos-
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amosite occurring in the company in question betwk328 and 1973.

Since the Mesothelioma Register (REM) of the Autanas Province of Trento was activated three
reports of pleural mesothelioma arrived affecting tompany producing insulating material, of which
two were related to former workers and one wadedlto the domestic exposure of a woman who as a
youngster used to brush the work clothes of héxefalvho worked in the aforementioned company and
who had died in 1960 due to a pulmonary neoplasia.
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VENETO REGION

REGIONAL MESOTHELIOMA REGISTER OF VENETO

E. Merlet

'Regional Mesothelioma Register of Veneto c/o WadgPrevention, Hygiene and Safety Department
(SPISAL), Local Health and Social Servité#st (AULSS) 16, Padua

The Veneto Regional Register of Cases of Mesothmdiavas set up in 2001, after a feasibility
assessment and a training course for the oper@@agional Council Resolution (DGR) 508 dated 9
March, 2001). The implementation resolution is aepanied by a detailed description of the operating
model adopted. In 2003 the Regional Council recgahithat the Register wasactive and
operational and, implementing Decree of the President ofGloencil of Ministers (DPCM) 308 dated
10 December, 2002 concerning the maintenance puoegedof the national register of cases of
asbestos-related mesothelioma, formalised the Regis a Regional Operative Centre (COR) i.e. as a
“coordination centre for the whole Region for thdlesdion and management of the data and
institutional link point of the national registerf gorrelated cases of asbestos mesothelioma already
operational at ISPESI_ appointing a manager for the activity (Regio@uncil Resolution (DGR)
1980 dated 4 July, 2003).

The Veneto Region register of cases of mesothelieneeld at the Workplace Prevention, Hygiene,
and Safety Department (SPISAL) of Padua and a megjiworking group, made up of a referee for the
Province, shadows the project manager. The redmsterbeen considered to be part of the Regional
Epidemiological System. The aim of implementingvés included in the first Three-year Plan for the
Promotion of Health and Safety at Work (Regionau@ul Resolution (DGR) 5083/98, 2811/99) and
therefore its implementation contributed to thdisgtup of the Regional Socio-medical Plan 1999-
2001. This was financed with funds targeted towa#nésThree-year Plan, with about 25,000 Euros per
year.

Although the establishment resolution prescribesl ékecution of the activity starting from the new
cases of mesothelioma arising in residents of \Ges@tce the start of 1999, it was agreed with the
Regional Workplace Prevention, Hygiene and Safetgddtment (SPISAL) to reconstruct and examine
in detail cases of mesothelioma arisen at leasesl®87. This decision meant carrying out an irgens
work activity right from the start.

The reasons behind the decision to undertake asp#ctive activity alongside a perspective activity
were the wish to align the Veneto Region to thei®egwhich had already developed epidemiological
surveillance of mesothelioma and to annul the actated delay between European Directive and
legal implementation of the National MesotheliomegRter; also to contribute to the development of
the National Register with a consistent case histmrd concerning a wider time span; also to have
rapidly available information useful for evaluatitite effects of past industrial use of asbestahén
regional context.

The Veneto Region register of cases of mesotheliomde a clear choice on the criteria and the
priorities of work. It identified the instrumentsitiv which to prioritise research into the cases of
mesothelioma supported by a histological or cytiiagdiagnosis and for these subjects it stredsed t
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undertaking of interviews targeted towards the ettigj or their relatives. For the subjects for wtitod
affirmation of being affected or having died duenb@sothelioma was not based on histological or
cytological investigations, it did not emphasiséadallection through interviews.

The identification of cases of mesothelioma is mpdssible by the cooperation of various regional
Health Service bodies (e.g. the Socio-medical RegoDirectorate of the Veneto Region periodically
sends to the Register the data on the hospital sstbms coded upon discharge for primary
pleuroperitoneal tumour, which are subsequentlykbe by the Workplace Prevention, Hygiene and
Safety Department (SPISAL), by the regional diagnesid treatment health facilities (e.g. the main
Pathological Anatomy and Chest Surgery bodies ef Region have reconstructed the subjects
diagnosed or treated by them for mesothelioma a@&pdrt each new diagnosis to the Workplace
Prevention, Hygiene and Safety Department (SPIS#lLp the Register, by specialist bodies (e.g. the
Tumour Register of Veneto, which currently covesdf tof the regional population, managed the
communication of data on new cases known to them).

The population of Veneto is estimated at 4,527 §84ject to the 2001 census, of which 2,204,420 are
male.

In the Veneto Region there are 22 Socio-medicakwand 2 Hospitals.

Each year there are between 900 and 1,000 hosultaissions of residents of Veneto in regional
health facilities coded as diagnosis upon dischafgerimary pleural tumour and primary peritoneal
and retroperitoneal tumour, concerning about 5@jests, admissions which are checked separately to
identify, also using this source, the 80 or so mases of mesothelioma which occur each year among
the residents of Veneto.

The reconstruction of the possible past exposum@sbestos pivots on the activity of the staff & th
Workplace Prevention, Hygiene, and Safety Departsmé8PISAL) who approach the subject or their
cohabitants and carry out an interview and thenthisig historical memory to express a preliminary
judgement on the probability of exposure to aslzesthich may be present for those specific
situations. A particular effort is made towardsomstructing the whole working history of each
subject: a copy of the employment record cardvsgs sought, (the National Social Security Inséitut
—INPS- researches the data on all the periods wofribation), and a database has been developed
concerning all the companies in which subjectscidig by mesothelioma have undertaken a period of
work and for each, information is researched, thhouvarious sources, on consumption of asbestos or
use of asbestos-based products.

It was possible (in May 2005) to identify 1,093 neases of pleural or non-pleural mesothelioma,
mostly arising from 1987 onwards, and for 1,000tl#se (91.5% of the case histories identified)
activities were carried out to reconstruct possgast exposure to risk factors.

The modest discrepancy, which is also not finalwben cases of mesothelioma identified and cases
studied in-depth is an indicator of the high lesElcompliance with the regional and national prbjec
on mesotheliomas, of the justified adhesion by Regional Workplace Prevention, Hygiene and
Safety Department (SPISAL), of the success of theking procedures adopted.

The cases of mesothelioma have been, in genei@hiegd in detail by the local SPISAL (with two
exceptions: the staff of the Department of Medicamel Public Health, University of Verona, carries
out the interviews of cases of mesothelioma adniitethe two City Hospitals of Borgo Trento and
Borgo Roma,; the in-depth studies concerning theleass of Local Health Unit (ULS) 5, Arzignano,
were carried out, in general, by the staff of thgister); various SPISALSs interview the cases amiohit

in the hospitals of the Local Health and Sociaivi®ess Unit (AULSS) irrespective of the residence of
the subjects and send the result to the subjexta SPISAL.

The SPISALs of the Local Health and Social Servidags (AULSS) of Venice and Padua carried out
proportionally the highest number of in-depth sésdi(for 200 and 150 cases of mesothelioma,
respectively), so that alone they contributed %35 the regional activity. In the Provinces of Vg

and Verona over a hundred cases were examinedth-de
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The failures consist at present of about fifty saset followed up because the person died and atid n

have relatives or had relatives who refused to giventerview.

The Register has already sent the Italian Natidmstitute for Occupational Safety and Prevention
(ISPESL) the data on cases of mesothelioma idedtdind examined in detail for the years between
1993 and 2001, the last year for which ISPESL retpaeinformation from the regional registers.

Results

The Veneto Region register of cases of mesotheliatthe end of the activity now shown, has a large
history of mesothelioma cases studied in-depth.

The progression of the work carried out was docuetem a few publications shown in full in the
bibliography, of which two were made up of detailegorts, the second of which, now sent for
publication [Merler E. et al., in publication], [Mer E. et al., 2005], illustrates various issues.
Assessments are presented on the mortality andeince of the pathology in Veneto and of the
temporal trend of incidence of mesothelioma: in emeto Region the incidence of mesothelioma is
experiencing net growth for the entire period uratsalysis, more marked for men.

As regards mortality and incidenti®e survey confirms (Figure 1) the difference ledwmortality due

to primary pleural tumour (which is higher) and theidence of pleural mesothelioma, a difference
which is accentuated with age of subjects at diagn@-igure 1). The incidence has been evaluated by
us on the basis of the availability of anatomoplatical diagnoses and an explanation of the
difference resides in the recourse to diagnostcaitoscopies, differentiated according to the dge a
“mesothelioma” diagnosis.

The current publication includes an assessmentuofival of the mesotheliomas arising in the
population of Veneto, an assessment which allowsraterstanding of the impact of the treatments
effectively carried out in this specific populatiand in the period analysed (the results are irdud

the chapter relating to the issue in this report).

As regards the studies regarding the presencepufsexe to asbestas cases of mesothelioma it has
been possible to make estimates - on the entire hadory and subdivided by gender — of the
probability due to work-related, environmental avntestic exposure, and to formulate frequency
assessments of cases of mesothelioma in relatithe foroduction activity carried out or to the sect

The in-depth study of the insurgent cases of me$iotha in residents of Veneto shows that a past
exposure to asbestos is considered to be presdf.@% of men and 83.7% of women, when one
considers cases of pleural mesothelioma set in 3820, supported by histological diagnosis, diyect
interviewed. These percentages are reduced (89.3@5% respectively) if one considers the whole
set of cases of mesothelioma analysed, i.e. inotudases not interviewed directly. This is a woirsgn
caused by a lower quality of data collected witthiiect interviews. In men the probability of exposu

to asbestos is determined predominantly throughumsttonal exposure, whilst in women the
probability of occupational exposure is of the samger of magnitude of that due to environmental
and domestic exposure to asbestos.

The working activity which, in the period examingooduced the highest number of cases of
mesothelioma is work in construction, an activityieh includes insulation using asbestos, preseat in
small number of subjects, however.

Among the original aspects there emerges the fisiaeing worked abroad as a migrant for a period,
so that even clusters of cases of mesotheliomaegerted, caused by work in single companies
[Merler E. et al., 2003], [Merler E. et al., 200[lfjerler E. et al., 2000].

The availability of the data obtained on the indual work places allows us to illustrate, for thezipd
considered, which the specific production actigitieere that produced the highest number of cases of
mesothelioma in the Veneto Region.
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These assessments are accompanied by an estin@atessed only for men, of the mesothelioma risk
(not the highest number of cases but the highegufncy in those exposed) due to having worked in
14 sectors of production, an estimate obtainediisgefrom a reconstruction of the number of workers
in each sector obtained from the population surveys

The working activities shown to cause the highisét of mesothelioma in the residents of Venetohwit
a rate higher than 100 cases of mesothelioma p&0Q0 subjects at risk per year, are work in the
asbestos cement industry, railway rolling stockding and repair, and shipbuilding.

Widening the activities

Through the cases of mesothelioma analysed it das possible to identify the areas of production of
Veneto that have been behind cases of mesothelgmman which, therefore, one must hypothesise
that an exposure to asbestos has been present hdscinvolved other workers, a judgment that is
reinforced when there are clusters of cases of thelsoma per individual production activity. Among
the objectives of the regional register of casesmasothelioma indicated in the Establishment
Resolution there is that of “evaluating the effeaftgpast industrial use of asbestos in order tdyaea
the impact and the spread of the pathology”.

In order to achieve this objective it is indispdrisao collect personal data of people who worked i
series of production activities, an activity thashalready been started, in collaboration with the
Workplace Prevention, Hygiene and Safety Departm(&RISAL) where some companies were
located, and with other collaborations. Currerdglyhiough for some companies it has not been pessibl
to reconstruct the personal data of all the worlexgosed to the asbestos risk, it has already been
possible to reconstruct the employees that in \dematrked in construction and in large railway
vehicle repairs (approximately 8,500 workers hagerbidentified) and in the production of asbestos
cement products (approximately 1,000 workers hagenbidentified). In December 2003 a new
Regional Resolution (Regional Council Resolutiois®) 4078/2003) required the Registry of cases of
mesothelioma to carry out an epidemiological suregaythe subjects exposed to asbestos at work,
researching cases of lung tumour set in or dueise.arhe activity will consist on the one handué
enlargement of the initiatives of finding the perabdata of those exposed to asbestos in residénts
Veneto, and on the other of the use of computercesu(chiefly the Hospital Discharge Forms (SDO))
and of the formalisation of a cooperation betwelem Register of cases of mesothelioma and the
Tumour Register of Veneto.

The activity of collecting personal data is madsieaby the presence of thousands of requests for
early retirement made to the National Social Séguristitute (INPS) and assessed by the Italian
National Institute for Insurance against Occupatiohccidents (INAIL) as regards the reconstruction
of the periods of work at risk. INAIL correctly dvuated that these data can be useful for the deBvi

of epidemiological surveillance which the Healthn&@e may be interested in developing and
guaranteed the transfer of data.

Here follows the members’ list of the malignant oteelioma regional group who are permanent
members of the Register as well:

Maria Nicoletta Ballarin, physician, SPISAL ( Wotkpe prevention, Hygiene and Safety Department)
AULSS (Local Health and Social Services Unit) 1Rtfee province of Venice

Ernesto Bellini, physician, SPISAL AULSS 18 for thevince of Rovigo

Vittoria Bressan, statistician, SPISAL AULSS 16

Rosanna Bizzotto, physician, SPISAL AULSS 15 f@ ginovince of Padua

Francesco Gioffre, physician, SPISAL AULSS 16, dgpnanager of the Register
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Daniela Marcolina, physician, SPISAL AULSS 1, fbetprovince of Belluno

Barbara Mazzuccato, nurse, SPISAL AULSS 16

Enzo Merler, physician, SPISAL AULSS 16, managethef Register

Luciano Pillon, physician, SPISAL AULSS 9, for theovince of Treviso

Sara Roberti, statistician, SPISAL AULSS 16

Luciano Romeo, physician, Department of medicing Rablic Health, University of Verona, for the
province of Verona

Giovanna Tessadri, physician, SPISAL AULSS 6, far province of Vicenza

The following members joined the malignant mesatimed regional group during the period 2001-
November 2005:

Roberto Bronzato, physician, SPISAL AULSS 6 for ginevince of Vicenza

Patrizia de Matteis, physician, SPISAL AULSS 8tloe province of Treviso
Maria Mion, health operator, SPISAL AULSS 16
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Figura 1. Mortalita eta-specifica per tumore primitivo pleurico e incidenza del
mesotelioma pleurico registrati nei residenti della Regione Veneto nel periodo
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Figure 1. Mortality by age—specific of the primapjeural tumour and incidence of the pleural
mesothelioma. Data collected among resident pexflee Veneto Region over the period 1990-1999.

Key:
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FRIULI-VENEZIA GIULIA REGION

REGIONAL OPERATIVE CENTRE (COR)
OF THE NATIONAL MESOTHELIOMA REGISTER

R. De Zottf, C. Negrd

'Regional Operative Centre of Friuli Venezia Giulizo University Hospital “Ospedali Riuniti in
Trieste”- “Occupational Medicine” SCDU

The Mesothelioma Register of the Friuli Venezia l@iltRegion was set up by resolution of the
Regional Council No. 1279 dated 8 May 2003, in ttamsposition of Article 2 of Decree of the
President of the Council of Ministers (DPCM) 30848d benefits from targeted funding.

The Regional Operative Centre (COR) is based at“@ecupational Medicine” SCDU of the
University Hospital “Ospedali Riuniti in TriesteThe activity is guaranteed by the head of the eentr
Dr. Renata De Zotti and by Prof. Corrado Negro.@upcooperation is given, in the collection of the
data, through occasional services provided by fiedlstaff.

The Regional Operative Centre (COR) set up a atoflaboration with the six Workplace Prevention
and Safety Operational Units (UOPSAL) working ie tHealth Units (ASS) of the Region.

in the Region, according to the registry officeadapdated as of 31.12.2002, there are 1,196,512
residents of which 577,734 are men and 618,778varaen. The Region is made up of 4 Provinces:
Trieste (243,903 inhabitants), Udine (523,548 intaaits), Pordenone (289,540 inhabitants), and
Gorizia (139,521 inhabitants).

There are six Health Units covering the whole RediNo. 1 Triestina, No. 2 Isontina, No. 3 Alto
Friuli, No. 4 Medio Friuli, No. 5 Basso Friuli, Né. Friuli Occidentale). As well as the “Occupatibna
Medicine” SCDU of the University Hospital in Triest there are six Occupational Medicine
Departments (one for each Health Unit (ASS)). lmRegion there are: a department of Chest Surgery,
three of Pneumology, eight Pathological Anatomy &gaand thirteen structures with beds for
oncology patients.

Centres of industry of particular significance, fioe specific risk, can be identified in shipbuiigiand
the harbour areas.

Procedures for surveying and assessing cases basadhe Decree of the President of the Council
of Ministers (DPCM) 308/2

After setting up the Regional Operative Centre (@R search for incident cases was started using

the following sources:

» periodical data flow (using the regional inforioat network) on the relevant codes for discharge
and disease (and SNOMED)

* death certification

» reports of histology/cytology/autopsy suppliedtbg Pathological Anatomy Departments, reporting
by the departments (Chest Surgery, Oncology, PnEgyoetc.)

» periodical data from the Tumour Register of thiellFVenezia Giulia Region
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* reports from other Regional Operative CentresRCO

The definition of the degree of certainty of thagaiosis of pleurabr peritoneal mesotheliona that
in other locations occurs through the recovery istdiogy data reports vivo and/or from autopsy,
cytology, immunohistochemistry and from medicalorels.

The definition of past exposure to asbestos is made

» where possible, by interviewing the person coneér The interviews are carried out by the relevant
UOPSAL staff, which have taken part in training s@s.

e acquiring data from the UOPSALSs, INAILs, INPSK&;.e

» planning interviews with relatives, for subjettsserious health conditions or deceased. Thiscehoi
is a priority when all the other sources of datapast exposure to asbestos are found to be
insufficient.

The data collected, regarding both the diseasgastexposure to asbestos, are coded accordihg to t

National Mesothelioma Register (ReNaM) Guidelines.

Cases of mesothelioma in the Province of Triesteepgod 1995-1999

The periodical data flow on the discharge and diseades, through the regional information network,
began at the end of 2003, and therefore incideatae ate not yet available for cases of MM diagnosed
in the Region, starting from 1 January, 2000, asq@ibed by Decree of the President of the Cowricil
Ministers (DPCM) 308/02. Provisional data, only tke disease, have recently been documented for
the Province of Trieste, for the period 1995 to2(ID. Calligaro 2004].

The Regional Operative Centre (COR) of Friuli Veae@iulia began, nevertheless, the retrospective
assessment of cases of pleural and peritoneal MMh#o Province of Trieste, for the period 95-99,
using as a source of data the cases marked asmcifbr that period, by the Regional Tumour
Register.

Definition of the Disease

In the period 1995-99, for the Province of Triedi@d cases were reported by the Tumour Register, of
which 98 are from the Mesothelioma Register with MMgnosis that is certain or probable [R. De
Zotti et al, 2005]. Of the 98 incident cases (90 men and 8 em)rA0 are pleural and 8 peritoneal. 96%
of cases have a histological diagnosis; only in W#s the diagnosis based on cytological and
clinical/radiological data. In 19% of cases thegtiasis was post-mortem records.

The distribution by age groups (Tab. 1) and by ya&aincidence (Tab. 2) is shown in the following
tables.
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Tabella 1

Eta Peritoneo(N.) Pleura(N.) Totali (N.)
(classi) Donne Uomini Donne Uomini Donne Uomini
<50 1 2 1 2
50-59 1 23 0 24
60-69 1 1 3 19 Gl 20
70-79 14 1 22 1 26
>80 1 1 18 2 18
Totali 2 6 3] 84 8 90

Table 1

Key:

Eta Age

(classi) (classes)

Peritoneo (N.) Peritoneum (N.)

Pleura (N.) Pleura (N.)

Totali (N.) Total (N.)

Donne Women

Uomini Men

Totali Total
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Tabella 2

lAnno Sesso(N.) Sede(N.) Totali (N.)
Incidenza Donne Uomini Pleura Peritoneo
1995 1 15 14 [ 16
1996 2 24 25 r 26
1947 2 12 12 [ 14
1995 0 19 18 E 19
1999 3 20 21 o 23
Totali 5 a0 an B ag

Table 2

Key:

Anno Year

Incidenza Incidence

Sesso (N.) Gender (N.)

Sede (N.) Site (N.)

Totali (N.) Total (N.)

Donne Women

Uomini Men

Pleura Pleura

Peritoneo Peritoneum

Totali Total

Definition of exposure

For the definition of the occupational exposure agbestos the National Mesothelioma Register
(ReNaM) Guidelines were used. In this analysis dssessment of non-occupational exposure to
asbestos could not be taken into consideratiocesamly in very few cases was an interview possible
with the subjects concerned or the relatives. Far &ssessment of the occupational exposure
employment record cards, the documentation heldJG®WPSAL, INAIL, INPS and clinical records
were sought. It was possible to attribute a pastipational exposure to 68 cases (69%): for 39 ofi su
cases a certain exposure was found, for 17 casesxffosure was considered to be probable, while for
12 cases it was deemed to be possible. With referen1l cases, there were no data available on the
working activity, while 19 cases were classified‘@sknown” (exposure class 8 according to ReNaM)
since no adequate elements were found in ordetagsify the past exposure. The more frequently
represented sectors characterized by a certairdpl@ipossible exposure were the following: shipgard
and the port sector.
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EMILIA-ROMAGNA REGION

THE MESOTHELIOMA REGISTER OF EMILIA-ROMAGNA REGION
A. Romanellt, L. Mangoné, C. Storchi, S. Candefa

! Mesothelioma Register of Emilia-Romagna c/o Publiealth Department - Local Health Unit
(AUSL) of Reggio Emilia

Introduction

The Mesothelioma Register (REM) of Emilia-Romagnegien is a register of malignant tumours
specialised in the study of the incidence and egiplof mesothelioma of the pleura, peritoneum,
pericardium and vaginal tunic of the testicle. THesothelioma Register (REM) is kept at the Public
Health Department of the Local Health Unit (AUSL) Reggio Emilia, where a Tumour Register
specialised in the surveying of incident mesotiméiocases in the Province was already set up. The
register was set up following a mortality study docted on a cohort of workers employed in the ten
companies belonging to the asbestos cement sddfoniba-Romagna region. The Results highlighted
an excess of mortality due to malignant tumourthefrespiratory system and especially of the pleura
In effect, eight of these companies had been dgtoygerating in the Province of Reggio Emilia where
a large group of engineering companies, which coinated after the Second World War, were
especially devoted to the construction, repair daaholition of railway locomotives and carriages and
therefore used to practice insulation with friablatrix asbestos. The Mesothelioma Register (REM),
set up by Regional Council Resolution on 01/01/86p functions as a Regional Operative Centre
(COR) of the National Mesothelioma Register (ReNaW)SPESL, the Italian National Institute for
Occupational Safety and Prevention (Articles 36gitkative Decree 277/91 and 2, Decree of the
President of the Council of Ministers 308/02). T@kjectives of the Emilia-Romagna Mesothelioma
Register (REM) are represented by the gatheriradl @ficident cases of malignant mesothelioma in the
Region and the acquisition, for each one of theinglata which allow a correct definition of diagn®si
and a standardised attribution of occupational@netivironmental exposure to asbestos.

Below, the account of the register’s experiencetlier period 1993-2005 follows. The Incidence data
for the three-year period 1993-95 are incompletestiy referring to the Province of Reggio, whilst
starting from 1996 the incidence is reported fa whole region. The incidence can be considered
almost complete for the years 1996-2003, whilsttifier subsequent period an active research of cases
for the completion of the survey is currently unday.

The Emilia-Romagna Region extends over a surfaga af 22,124 k) the territory is divided into
nine Provinces and the resident population in 20@% 4,037,095 (2,077,516 women and 1,959,579
men).

Materials and methods

The Mesothelioma Register (REM) records all caskanalignant mesothelioma of the pleura,
pericardium, peritoneum and vaginal tunic of thstitde arising since January 1, 1996 in subjects
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resident in the Region at time of diagnosis. Suggemesotheliomas, benign mesotheliomas and those
found not to be resident in the Region are alsordd, but are in fact excluded from the incidence
calculation.

For each recorded case, besides the reports @n®mopathological investigations carried out, the
acquisition of the medical records relating to gigant hospital admissions, undertaken at pubtid a
private, regional or non-regional health Units. Tx@mination of said health documentation, by the
Mesothelioma Register (REM) medical staff, deteesithe diagnostic classification of the case and
the gathering of most of the recorded data.

The classification of the exposure adopted is fgraposed by the National Mesothelioma Register
(ReNaM). The personal and occupational etiologyadatd those on the living environment are
gathered by an analytical questionnaire, proposethé National Mesothelioma Register (ReNaM),
given out to the patient or their closest relatjvegjanised by the occupational medical staff & th
Public Health Departments, making up the Regional&y Network.

The involvement of the Local Prevention Servicesliced staff tends to develop the historical body of
knowledge on the local production industry of theS&L. This is all the more significant if one
considers that the network of these services ini&Riomagna is widespread and has been operating,
generally, since the 1970s.

The Regional information network includes all tinstitutes and Pathological Anatomy Departments,
public and private, operating in the region, thaous hospital wards where the local patients adfec

by mesothelioma electively converge and all thalléblic Health Departments. The surveying of the
cases partly takes place actively, through theoderal request for data and partly through preaeadn
reporting by the contact persons of the Regionat&uNetwork. The Survey Network tends to acquire
the reports of newly diagnosed cases in real tsoegs to gather the necessary data directly fr@m th
patient.

For the examination of the completeness of theesuof incident cases, cross referencing is planned
with the data acquired periodically from the congpised regional archives (mortality and Hospital
Discharge Forms (SDO)) and from the regional arttherxegional Population-based Tumour Registers.

Results

As at 31 October, 2005, 1,145 cases were recoBfedases suspected, found upon subsequent surveys
to be non-mesotheliomas and 88 MMs diagnosed iplpamt resident in our Region. Therefore, the
data analysis was carried out on the 973 casesabfimant mesothelioma, 697 men and 276 women,
incident in citizens effectively resident in EmilRomagna at the date of diagnosis and starting from
01/01/93.

As regards the definition of diagnosis, the disttibn is as follows: 779 certain MMs, 97 probable
MMs and 97 possible MMs. The definition of diagrsogsias based on histological examination in 812
cases, on cytological examination in 66 cases andiage diagnosis and clinical documentation in the
remaining 97 cases.

The location in the body mainly affected is theupéd one with 874 cases (89.8%), but the 82 cases i
the peritoneum (8.4%) are not few, nor are the %).$ericardiac (6) and testicular ones (12)
exceptional.

The gender ratio, for all cases, is 2.5:1 in favolimen. These data are essentially repeated &r th
pleural localisation (2.8:1) and undergo a sligiversion for the peritoneal (0.9:1)

64.9% of cases have been diagnosed after 64 y&88%, before 45 years and the remaining 32.2% in
the age group 45-64.

The services and institutes that have contributeitié notification of cases over the last few yeaes
Pathological Anatomy (54.5%), SPSAL (14.4%), Pulilggiene (9.8%) and the Departments of
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Pneumology (3.2%); the other data bodies involvatigr hospital departments, Tumour Registers,
other Regional Operative Centres (COR)) constiti@%, whilst the linkage with the regional
computerised mortality and Hospital Discharge F¢BDO) archives allowed the acquisition of 12.1%
of cases.

The average regional incidence rate, calculatedttferperiod 1996-2003 and standardised for the
Italian population in the 1991 census, is equ&.foin men and 0.9 in women. The highest ratepih b
men and women, was recorded in Reggio Emilia: drIrfen and 1.7 for women; even the rate for men
in Piacenza is significant. The Province of Modesrathe other hand, registers the lowest rategih b
genders (1.5 and 0.7) (see Tab. 1)

Tab. 1 Tasso di incidenza per 100.000, standardizzato su pop. ltalia 91, per provincia di residenza
(anni 1996-2003)

Residenza Uamini Donne

N. Casi i_'_TEs_o'_‘i 1.C.95% 'E_'N.Ta_si'_‘i" Tasso ETEE%"
Piacenza | 48 3,30 | 225453 | 15 | 093  [034152
Parma 4 TTT2AT '_'E '151'2-'231'?“'“%"_';” 1,18 ETJTEITEQ"
Reggio Emilia | 71 [ 408 | 310506 | 29 | 175 [1.08-2,42
‘Modena s E_'_t_sa_ '_'E '1:531142:63'?'_5_'_';” ‘o720 ;TJ:-E._ST:D_Q-.
Bologna | 135 [ 274 | 221327 | 40 | ‘0,76 |0,48-1,05
Ferrara | 83 3.07 217-397 25 Y q19" 061,77
Ravenna | 45 226 149-303 17 " Tpeo 043137
Fori | a7 2,38 157318 7 105 0,521,557
Rimini | 25 2,02 114-2.90 8 " p62 |0131.10
Emilia-Romagna | 507 248 224272 199 “oer U oTT07

Table 1 Rate of incidence per 100,000 personsdatdised on the Italian population, reference year
1991, by province of residence (years 1996-2003)

Key:

Residenza Residence
Uomini Men

Donne Women

N. Casi N. of cases
Tasso Rate

I.C. 95% C.l. 95%
Piacenza Piacenza
Parma Parma
Reggio Emilia Reggio Emilia
Modena Modena
Bologna Bologna
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Ferrara Ferrara

Ravenna Ravenna

Forli Forli

Rimini Rimini
Emilia-Romagna Emilia-Romagna

In order to assess the exposure to asbestos, aatabben gathered so far on 632 cases: 24 werd foun
to benon-classifiabledue to a refusal or impossibility of contacting thegtient or relatives, while, for
the remaining 608 the exposure history was coltkdted7.4% of cases directly from the patient.

These data are deemed to be particularly signifieaml subject to improvement, since the survey
network, based on the widespread presence of thekpldae Prevention and Safety Departments
(SPSAL), was effectively designed to gather mediistiory data directly from the patient's accoumt i
order to reconstruct the working history with athigvel of accuracy. Currently the gathering okthi
data is quite different in the various Provincesnfagna has the two opposite ends of the spectrum:
almost complete in the Province of Ravenna, tarfi@emented in that of Rimini.

In 376 cases, the exposure was classifieocaapational(245 certain, 68 probable and 63 possible), in
55 cases non-occupational (31 domestic, 17 envieotsthand 7 linked to non-work related activities)
and in 177 cases the exposure wagrobable-unknown

The 55 subjects with non-occupational exposure rapgesented by 33 women and 22 men. For
women, the exposure was domestic in 27 cases, #iegewere relatives of people occupationally
exposed, environmental in 6 cases, due to haviregl Inear companies using significant amounts of
asbestos. In men, 4 subjects suffered domesticsexpoll environmental and 7 due to activities
involving the handling of materials containing asties in non-occupational activities.

An exposure to asbestos is, therefore, presendincdses out of 603 (70.9%); in men the proportion
rises to 78.8%, whilst in women it was found inQ%4. As regards the distribution of occupational
exposure by sector of production, the construatepdir of railway rolling stock was the sector most
involved (64 cases), followed by construction (&3es), sugar-refineries and other industries in the
food sector (40 cases) and the production of asbestment products (35 cases). There is also a
significant presence of glass, rubber and ceramiasufacture (22 cases), engineering industry (22
cases), chemical industry and plastics (19 case$)nzetal products (18 cases), whilst the other 96
cases relate to several other economic sectorsricamg the fact that asbestos used to be an almost
ubiquitously widespread substance due to its itisiglaharacteristics.

Conclusions

MM is a rare tumour almost always associated wiknequite moderate exposure to asbestos.
Therefore, each new case must be considered tddamtry” event pointing to past exposure and must
be carefully assessed. On the basis of these @yatwmhs, a priority objective of this specialised
Register must be the completeness of the datahaenacturacy of the information gathered.

The first objective seems to have been reacheds$harthe widespread network of reports constructed
at the regional level, which has guaranteed arceffe coverage of the whole territory. The reports
consolidated with extra-regional centres and with dther national Regional Operative Centres (COR)
have even enabled the recovery of the proportionases, rather modest in truth, which are treated
outside of the Region. Even the accuracy of tha dah be considered to be at a good level: 90.2% of
cases, in fact, have cytohistological confirmatioases without anatomopathological confirmatios, ar
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only entered if they are equipped with significalmical-instrumental documentation.

An important aspect of the MMs recorded in EmiliasRagna is the high percentage of cases with
peritoneal location in the body: in fact the plépesitoneum ratio recorded by the Mesothelioma
Register (REM) was equal to 10.7 compared to ldgistered by all the Regional Operative Centres
(COR), in this report, for the period 1993-2001.

As regards the age at diagnosis, the average was+681.5 years; it is worth noting that 64.9% of
subjects was 65 years of age at the time of diagnosis comp&oefi2.2% registered by all the
Regional Operative Centres (COR). The data coulccdreelated with a greater tendency, in our
Region, to take bioptic samples even in more ejdgubjects, thanks to the wide spread of the video-
thorascopic technique compared to more invasivktioaal methods.

The regional rates of incidence, calculated for peeiod 1996-2003, show data that are not easily
construable for Piacenza and Modena, whilst forgre&milia, they can mainly be correlated to the
significant diffusion in the past of companies proelg asbestos cement products and
constructing/repairing railway stock. In particyldhe higher value of the Region for women, is
certainly to be linked to the employment, charastierin this Province, of female labour in the rmah
production of “special pieces” in cement/asbestos.

An exposure to asbestos was documented in 78.8%enfand 44.0% of women: if we consider only
exposure due to occupational reasons, the pertamiges little in men (74.0%) but is considerably
reduced in women (25.2%), more than likely duehi greater difficulty in reconstructing a correct
occupational and non-occupational exposure histowomen.

The sectors of production most involved in occupal exposure to asbestos were found to be:
building/repair of railway stock (cases mostly desit in the Provinces of Bologna and Reggio Enjilia)
construction work (subjects distributed uniformtydughout the region); food industries (20 outhef t

40 cases working in sugar-refineries in BO, FE, RR, FC); manufacture of asbestos cement products
(30 out of 35 cases, resident in Reggio Emiliayydpiction of glass, ceramics and rubber (22 cases in
the Provinces of PR, RE, MO, BO and RA); enginegiimdustry (22 cases uniformly distributed
throughout the region); production of fertiliserglastics and artificial fibres (19 cases in the
petrochemical industries of RA, FE and FC).
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TUSCANY REGION

REGIONAL ARCHIVE FOR MALIGNANT MESOTHELIOMAS (ARTMM )

A. Seniori Costantirdj G. Gorint, S. Silvestr, V. Cacciarint, A. M. Badialt

! Tuscan Regional Archive for Malignant Mesothelisntdo Regional Operative Centre (COR) of
Tuscany, Occupational Environmental Epidemiologyei@pve Unit (UO), Oncological Study and
Prevention Centre, Florence.

The activity of surveying cases of malignant pléure@sothelioma was launched in Tuscany in the
1980s, following the observation of a cluster afesmarisen among rag sorters of the Prato area. The
search for cases was retrospectively extended 1@1i0 in the Provinces of Florence, Pisa and Siena.
Since 1988 recording has been systematically choig throughout the region, and since 1996 the
Tuscany Regional Archive for Malignant Mesotheliam@RTMM) has been part of the National
Mesothelioma Register.

With Regional Council Resolution 102/1997 the Tus&egional Council approved “a plan for the
protection of the environment, of decontaminatiof, disposal and reclamation with a view to
eliminating the dangers arising from asbestosthentransposition of Article 10 of Law 257/1992.€Th
text of this resolution outlined the aims of the WM. Following the publication of Decree of the
President of the Council of Ministers (DPCM) 308J20regulations for the setting out of the National
Mesothelioma Register, the Tuscany Region with Réism 1521/2003, identified in the Oncological
Study and Prevention Centre (CSPO) the Tuscan Ralgi@perative Centre, and Dr. Seniori Costantini
as the manager and Dr. Gorini of the OccupatiomairBnmental Epidemiology Operative Unit (UO)
of the CSPO as deputy manager.

The network of the services reporting cases of the§oma involves in the first instance the
Pathological Anatomy Departments of the Local He&hits (USL) and of the Tuscany Hospitals
(Pisa, Florence, Siena), the Tuscany

Thoracic Surgery Departments, and other hospitatisvePneumology, General Surgery). Although the
network responsible for notification has been actior almost 20 years, the notification is in fact
strongly dependent on the “degree of sensitivitiythe staff working in the departments of the cesitr
whose task is to report the cases to the COR atdinys Even though the notification centres have als
been urged to undertake this task on the basiseotompulsory nature of the notification after the
entry into force of Decree of the President of @auncil of Ministers (DPCM) 308/2002, it has been
found that some of them are late in reporting cakat reporting makes it impossible to interview
cases, a guarantee of good quality for collectiatg @n working activities.

The surveying of the occupational etiology, the lifabits and the residential history of each case i
carried out through an interview using the Natiokbsothelioma Register (ReNaM) questionnaire.
The interview is carried out by staff of the Onaptal Study and Prevention Centre (CSPO), in
particular by the health operators Valentina Caodiand Anna Maria Badiali, in the areas of Flaren
and Prato and in the other areas of Tuscany whdrasinot been possible to identify an interviewer
among the staff of the Functional Units (UF) - Waldce Prevention, Hygiene, and Safety Department
(PISLL).

In the areas of Livorno and Viareggio interviewstba other hand were carried out by medical staff o
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the Functional Units (UF) - Workplace Preventiorygi¢ne, and Safety Department (PISLL).

The assessment of exposure to asbestos is camiedyo Stefano Silvestri of the CSPO which
establishes whether the working activity, the peasdife history or any environmental conditions,
have led to exposure to asbestos, classifying xpeseire according to the procedures adopted by the
ReNaM. Any occupational exposure to asbestos issasd for each period of the working activity
carried out by the subject. When exposure is asoed for several working periods, the exposuré wit
higher degree of probability is assigned as “predamnt” (certain, probable, possible), or, if thede

of probability of exposure is the same in the vasiavorking periods, the first one in chronological
order is assigned as the predominant exposure.

In the period 1988-2003 694 cases (141 women a8dren) of MP were diagnosed with histological
or cytological examination or Computerised Axial mi@graphy (CAT) were recorded. The main
sources of the reporting are the Pathological Amgt®epartments (40.2%), the PISLL (16.4%), and
the regional Thoracic Surgery Operative Units ().(23.6%). In 54.3% of cases the diagnosis was
formulated through histological examination withnmanohistochemical examinations (lIC); in 24.2%
of cases with histological examination without inmhistochemical examinations; in 7.9% of cases
with cytological examination, 13.6% with Computeki®dl Tomography (CAT) or radiographic
examinations.

In the period 1988-2003, 614 interviews were cdroat (88.5% of cases of identified MP). In 68.1%
of cases the interview was carried out by staffhef CSPO, in 28.8% of cases by staff of the PISLL.
An occupational exposure to asbestos (certain,gimeband possible) was attributed to 83.6% of men
and 20.9% of women. In 11 cases exposure to ashestoirred in a domestic environment, in 2 cases
the exposure was considered to be environmental;cases it was due to non-occupational activities.
The sectors of production in which the highest nemdf cases with occupational exposure is recorded
are shipbuilding, railway stock building, repaidamse, rag sorting and the construction indusirghé

last few years there has been a drop in the nuofbesises employed in sectors such as shipbuilding,
the production of electricity and the iron and ktedustry.
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THE MARCHES REGION

REGIONAL OPERATIVE CENTRE (COR)
OF THE REGIONAL MESOTHELIOMA REGISTER

F. Pannelfi, P. Mosciatti, C. Pascucti

! Regional Mesothelioma Register of The Marchesd®egfio University of Camerino - Department of
Experimental Medicine and Public Hygiene - Hygiand Environmental Sciences Department

Starting up of the Mesothelioma Register and settim up of the Regional Operative Centre (COR)

The Mesothelioma Register of The Marches was formeskeptember 1999 under the initiative of the
Cancer Register of the Province of Macerata (mahagethe University of Camerino), authorised by
the Councillor responsible for Health of The Mareh®egion who asked the Directors General of the
Local Health Units (USL) and Hospitals, to make imde to the above-mentioned register the
necessary documentation to:

a) identify subjects with a diagnosis of malignamgsothelioma (MM);

b) ascertain, with the criteria prescribed by th&deglines of the Italian National Institute for
Occupational Safety and Prevention (ISPESL), tkellef certainty of the diagnoses of MM;

c) establish, with a suitable medical history syrtreough a questionnaire, past exposure to asbasto
work, in the domestic sphere and at environmeptadl|

In April 2001, on the basis of the historical reswaction of the diagnoses verified by the register
the three-year period 2006-2008, the Councillortiooied the activity of identification and recording
of cases of MM and asked the Health Authoritiesctmtinue their efforts and ordered that the
Pathological Anatomy, Pneumology, General Surgd@typracic Surgery, and Medical Oncology
Departments, as well as the Workplace Preventigmgidthe and Safety Department (SPISAL) and
Hygiene and Public Health Services, notify the Regl Mesothelioma Register (University of
Camerino), within a month of diagnosis, of everstaia or suspected form of MM.

With Regional Council Resolution No. 166 dated 2103, the Marches Region, approved the setting
up of the “Regional Register of cases of asbedladed Mesothelioma or that occurring in The
Marches Region identifying the institutional poiof reference and linkage in the “Regional

Mesotheliomas Centre of The Marches Region” (CORged at the Hygiene and Environmental
Sciences Department of the University of Camerigoanting Prof. Franco Pannelli, responsibility for

the Regional Mesotheliomas Register” and the jol‘daita processing controller of the Regional

Mesothelioma Register of The Marches”. At prestg, Mesothelioma Register of The Marches (that
coincides with the Regional Operative Centre (CQR)The Marches), which is based at the
Department of Experimental Medicine and Public ieaHygiene and Environmental Sciences
Department of the University of Camerino, (Publiedith Service) can benefit from regional funding
to cover the costs of assistant staff.

Procedures for surveying and assessing cases follogy Decree of the President of the Council of
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Ministers (DPCM) 308/2002

Data gathering flow

Thoracic surgery

Surgery

Medicine

Pneumology

Regional Dept.
Oncology Register o admissions abrogd
Mesotheliom dg
-— Services (P.S.A.L.]
Pathological research} (PS.ALJ
A02NSIS

q_ — U.O. asbestos exposure
survey [ Questionnaire)

The activity of the Register (and of the Regiongle@tive Centre (COR)) is guaranteed by a
University lecturer (manager) and an assistanobist who controls the diagnosis sector (acquisitio
of Hospital Discharge Forms (SDO), reports by thbligc and private hospital operative units of the
Region, consultation of medical records, codingases, programme management and sending data to
the National Mesothelioma Register (ReNaM)).

Since 2000 the register has started a close codibn with the Operating Units (U.O.) of the 13
Workplace Prevention, Hygiene and Safety Departnuénthe former Local Health Units (ASL)
(P.S.A.L.- Workplace Prevention and Safety seryipesceeding to a suitable training of their staff
undertake, in the respective areas, the activityswveying past exposure to asbestos through a
questionnaire. The Regional Operative Centre (C@B)nptly notifies the P.S.A.L. service staff of the
admission of cases of MM falling within their contgece, monitors and coordinates the surveying
activities of past exposure to asbestos, receivebs analyses the questionnaires, carries out the
assignment of the levels of exposure to asbestosoaperation with an occupational physician,
following the National Mesothelioma Register (ReNaB®uidelines, and sends the data to the National
Mesothelioma Register (ReNaM). The register pecalti organises vocational refreshing courses for
the staff of the regional network for the surveyofgases of MM.

Cases of Malignant Mesothelioma in The Marches: 1892001

The Marches Region consists of 4 provinces (Peddanmo, Ancona, Macerata and Ascoli Piceno; in
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2004 the Province of Fermo was set up, though ebagtive) and has, according to the 2001 census, a
resident population of 1,463,868 inhabitants (784 #hen and 752,384 women).

The Authorities of the Regional Health Service e Regional Health Unit (ASUR), subdivided into
13 local areas, which have replaced the correspgndocal Health Authorities (USL), and into 2
Hospitals (HospitaOspedali RiunitiUmberto | - G.M. Lancisi — G. Salesi of Ancona dfdspital
“San Salvatoreof Pesaro). In the Region there are 4 public 8latjical Anatomy Departments in
operation, 1 Thoracic Surgery Ward, 8 Pneumologitdemd 14 Medical Oncology Operative Units
(U.0.).

The areas with the highest exposure to asbestabhi@se distributed along the Adriatic coast (Pesaro
Fano, Senigallia, Falconara, Ancona and Civitaridya

In the period 1996-2001, in the whole area, altogeil41 cases of MM (72% men and 28% women)
were identified by the register. 95% of these caga® classified as pleural MM (certain, probabid a
possible) (78% of which were certain), 12% as pagal MM (certain, probable and possible) (88% of
which were certain). The percentage of total casesirmed by histological diagnosis reached 88%.

In the classification of the 12 participating are@lse Marches, by incidence of total cases of pleur
MM (certain, probable and possible) rarfki& males and®in females (1.706 and 0.572 x 100,000
residents, respectively). By incidence of peritddd The Marches rank '3 in both males and in
females (0.232 and 0.125, respectively).

225



References

Calisti R., Mosciatti P. Analysis and assessmergspiosures from the collected working histories — i
Vocational refreshing course for the Mesothelioraaecsurveying network operators of the Marches,
Civitanova Marche 22-23 September 2004

Vocational refreshing course for the Mesothelioraaecsurveying network operators of the Marches,
Civitanova Marche 22-23 September 2004

Mesotheliomas in the Marches. Case surveying, aiuml and environmental exposure,
epidemiological surveillance. Study and vocatidrahing workshop, Ancona 9-10 January 2001.

Mosciatti P. Mesothelial neoplastic pathology ine tiMarches: data in the Marches regional
mesothelioma register in Vocational refreshing seufor the Mesothelioma case surveying network
operators of the Marches Region, Civitanova Ma@h3 September 2004

Nesti M, Marinaccio A, Gennaro V, Gorini G, Mirabdd, Mensi C, Merler E, Montanaro F, Musti M,

Pannelli F, Romanelli A, Tumino R; ReNaM Workingd@p, Epidemiologic surveillance for primary
prevention of malignant mesothelioma: the Italiaperience. Med. Lav. Jul-Aug 2005, 96(4): 338-
346,

Nesti M., Adamoli S., Mosciatti P., Pannelli F. Basci C. Linee Guida per la rilevazione e la
definizione dei casi di mesotelioma maligno e &stnissione delle informazioni all'ISPESL da parte
dei Centri Operativi Regionali?2dizione, 2003.

Pannelli F. Tasks of the hospital and territori@n&ces of the Marches ASUR and COR in the
Mesothelioma case surveying (Marches D.R.G. n.111862/2003), in Vocational refreshing course for
the Mesothelioma case surveying network operatbtseoMarches Region, Civitanova Marche 22-23
September 2004

Pannelli F. Operative Protocol for the case repgrto the COR and for the exposure surveying in
Vocational refreshing course for the Mesothelioraaecsurveying network operators of the Marches
Region, Civitanova Marche 22-23 September 2004

Pannelli F., Montanaro F., Gennaro V., Pascucdi'i@Gcidenza dei Mesoteliomi nei Cinque continenti.
VIII Meeting of the Associazione Italiana Registumori. Salerno 1-2 April 2004.

Pannelli F., Mosciatti P., Pascucci C. | mesoteligralle Marche: i dati del Registro regionale,
Information day on the Census of materials contajrmsisbestos, Camerino 07/05/2002

Pannelli F., Mosciatti P., Pascucci C. Il mesotelo maligno nelle Marche: i dati del Registro
regionale, Proceedings of the VI Meeting of the gksgzione Italiana Registri Tumori, Trento 21-22
March 2002

Pannelli F., Mosciatti P., Pascucci C., Antonini Sitarelli S. Esperienza della rilevazione dei
mesoteliomi nella Regione Marche e prospettiveodiegglianza epidemiologica nella Regione in Study
and vocational training workshop on Mesothelionmathe Marches. Case surveying, occupational and

226



environmental exposure, epidemiological surveilgmncona 9-10 January 2001

227



UMBRIA REGION

FIRST REPORT ON THE STATE OF THE ART
OF THE UMBRIA ASBESTOS RELATED MESOTHELIOMAS REGIST ER

C. Romagnolfi, F. Ros4 F. Stracci? E. Sapia

! Socio-sanitary planning of basic and hospital s&ssice and Epidemiological Monitoring Unit
? Department of Medical-surgical Specialisation @hblic Health, University of Perugia

Introduction

In Umbria, the Regional Operative Centre of the iReg of cases of asbestos related mesothelioma
was set up by Regional Council Resolution No. 14i#8e July 2003 in the context of the activities of
the Regional Epidemiological Monitoring Unit of Uni In the start-up phase the Umbria Regional
Operative Centre (COR) took over from the regiopabpulation Cancer Register all cases of
mesothelioma recorded in the period of operatibe (egister was set up in 1991 (Regional Council
Resolution (DGR) 10158/91) and has complete inademata for the period 1994-2002). Below are
some aspects concerning the mortality and regiocalence of the pathology.

Mesothelioma in Umbria

Considering the whole period of activity of the istgr (1994-2002) there are overall 52 cases in men
and 23 in women (Figure 1, Table 1). Mortality doaenesothelioma is lower than incidence, probably
due to a failure in the classification system ofesaon the mortality sheets (Figure 2, Table 2 Th
distribution by age of cases is shown in Figure&@ 4. In men the rates are more stable and appear
increase with age. In women few cases in premaigeeare undergoing re-evaluation.
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Figura 1: Tassi standardizzati di incidenza per ASL 1994-2002

Figure 1. Incidence standardised rates by ASL (LHealth Unit) 1994-2002.

Key:

Maschi Men

Femmine Women

ASL 1 ASL (Local Health Unit) 1
ASL 2 ASL (Local Health Unit) 2
ASL 3 ASL (Local Health Unit) 3
ASL 4 ASL (Local Health Unit) 4
UMBRIA UMBRIA

Tassi standardizzati Standardised rates
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Incidenza 1994-2002

Numero di Casi Tasso standardizzato
(Italia 1991)
Uomini Donne Uomini Donne
ASL 1 12 2 2,0 0,2
ASL 2 14 10 0,8 0,5
ASL 3 11 6 1,0 0,6
ASL 4 15 5 1,2 0.4
Umbria 52 23 1,2 0.4

Tabella 1. Numero di casi e tassi di incidenza di mesotelioma in Umbria per sesso

ed ASL; periodo 1994-2002.

Table 1. Number of cases and incidence rates obtimelfoma in Umbria by gender and ASL (Local

Health Unit) 1994-2002.

Key:

Incidenza 1994-2002

Incidence 1994-2002

Numero di Casi

Number of Cases

Tasso standardizzato (Italia 1991) Standardised(hatly 1991)
Uomini Men

Donne Women

ASL 1 ASL (Local Health Unit) 1
ASL 2 ASL (Local Health Unit) 2
ASL 3 ASL (Local Health Unit) 3
ASL 4 ASL (Local Health Unit) 4
Umbria Umbria
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Figure 2: Mortality standardised rates by ASL (Uddeaalth Unit) 1994-2002.

Key:

Maschi Men

Femmine Women

ASL 1 ASL (Local Health Unit) 1
ASL 2 ASL (Local Health Unit) 2
ASL 3 ASL (Local Health Unit) 3
ASL 4 ASL (Local Health Unit) 4
UMBRIA UMBRIA

Tassi standardizzati Standardised rates
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Mortalita 1994-2002
Numeri di Casi Tasso standardizzato
(ltalia 1991)
Uomini Donne Uomini Donne
ASL 1 7 1 1,2 0,1
ASL 2 8 6 0,5 0,3
ASL 3 9 3 1.1 0,3
ASL 4 14 1 1.1 0,1
Umbria 38 11 0,9 0,2

Tabella 2. Numero di decessi e tassi di mortalitd per mesotelioma in Umbria per
sesso ed ASL; periodo 1994-2002.

Table 2: Number of deaths and mortality rates duenésothelioma in Umbria by gender and ASL

(Local health Unit); 1994-2002.

Key:

Mortalita 1994-2002

Mortality 1994-2002

Numero di Casi

Number of Cases

Tasso standardizzato (Italia 1991) Standardised(hatly 1991)
Uomini Men

Donne Women

ASL 1 ASL (Local Health Unit) 1
ASL 2 ASL (Local Health Unit) 2
ASL 3 ASL (Local Health Unit) 3
ASL 4 ASL (Local Health Unit) 4
Umbria Umbria
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Figure 3: Incidence rates by age groups 1994-20@2r,
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Figura 4: Tassi di incidenza per classi di eta 1994-2002, donne

Figure 4: Incidence rates by age groups 1994-200&en

Key:
tasso per 100.000 ab. rate per 100,000 inhabitants
classe d'eta age groups

Taking into consideration the strength of the iecice of mesothelioma in the various Local Health
Units (ASL), one can see that the highest incideat®is in men in the Local Health Unit (ASL) Nb.

(2.5 cases per 100,000 inhabitants in the peri@®-2®02, 2.0 in the whole period 1994-2002; Figure
1). On the basis of the knowledge of the local aoe® can see that in the more industrialised Local

Health Units (ASL) (upper Umbrian Tiber and Termea), there is a more accentuated imbalance
between men and women in the distribution of cases.

Activity of the Regional Operative Centres (COR)

The cases identified by the Regional Tumour Regigtze sent to the Workplace Prevention, Hygiene
and Safety Department (SPISAL) of the 4 Regionadldiealth Units (ASL) for the reconstruction of
the exposure history.

Furthermore preliminary agreements have been maitle tve Regional Pathological Anatomy
Departments for the notification of cases and fa definition of diagnostic assessments. Similarly
preliminary agreements aimed at prompt reportingewdrawn up with the departments where the
diagnosis of new cases of pleural and extrapleuedothelioma is possible (Occupational Medicine,
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Internal Medicine, Pathological Anatomy Departméheumology, diagnostic imaging and others and
also trade union funds).

At the end of a phase of reduced activity by thgi®&sal Operative Centre (COR), conditioned by a
lack of available resources, the foundations hasenblaid for reactivation in the near future. Staff
dedicated to the activities of the Regional OpeeaCentre (COR) has been found and is undergoing
training. An agreement is being drafted with thegi@eal Directorate of the Institute for Insurance
against Occupational Accidents (on a voluntary$asd upon the proposal of INAIL) for the prompt
reporting of relevant cases with the relative doentation. A working meeting is planned at the
Regional Health and Social Services DepartmentHerrapid reactivation of the active reporting of
cases. Measures will be taken to solicit partiegrain the registration system by all people conedr
and for an organisation-wide planning of the wolkezonstructing the history of exposure to asksesto
by the Workplace Prevention, Hygiene and Safetyabiepent (SPISAL).
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ABRUZZO REGION

REGIONAL OPERATIVE CENTRE OF THE NATIONAL MESOTHELI OMA REGISTER.
L. Trafficanté, S. Gatta

! Mesothelioma Register of the Abruzzo Region c/alLidealth Unit (AUSL) Pescara, Occupational
Medicine Operative Unit - Health Centre of ToccoCGlasauria

The Register of Asbestos-related MesotheliomashefAbruzzo Region, implementing Article 2 of
Decree of the President of the Council of MinistdeCM) 308/02, was set up, without targeted
funding, by Regional Council Resolution 1213 dat®&d12/2003, which identified the location as the
Hospital Operative Unit of Occupational Medicinélealth Centre of Tocco da Casauria - AUSL of
Pescara, with functions as a Regional Operativetr€efor the National Mesothelioma Register
(ReNaM).

The activity of the register is guaranteed by tltenager of the Regional Operative Centre (COR), Dr.
Luana Trafficante and by the deputy manager ofRbgional Operative Centre (COR), Dr. Silverio
Gatta, as well as by the occasional cooperatioraraither two Occupational Physicians for the
assessment and definition of exposure to asbe$ttdsese cases. Furthermore in each SPSAL staff
qualified as points of reference of the Regionaéf@pive Centre (COR) for the collection of the data
necessary for the definition of each case weretifiieh

According to the registry office data updated as3©f12/2004, in the Region there are 1,299,272
resident persons of which 631,709 men and 667,568em, thus distributed in the four regional
Provinces: Chieti (391,167 residents), L'Aquila43®8 residents), Pescara (307,974 residents) and
Teramo (296,063 residents).

There are six Health Units present throughout tlegiéh: Avezzano-Sulmona, L'Aquila, Chieti,
Pescara, Lanciano-Vasto, Teramo. In addition tdtbgpital Operative Unit of Occupational Medicine
(U.O.) at the Local Health Unit (AUSL) of Pescalere are therefore six S.P.S.A.L. — Workplace
Prevention and Safety Services (one for each Lidealth Unit).

The diagnosis and treatment health structuresasteo the Regional Operative Centre (COR) present
in the Region are: three Thoracic Surgery Departsieseven Pneumology Departments, eight
Pathological Anatomy Departments, five Oncolomeis five Oncologic wards.

In the region, up to now no industrial centres aftigular significance have been highlighted foz th
specific risk.

Procedures for surveying and assessing cases basedDecree of the President of the Council of
Ministers (DPCM) 308/02.

The surveying of cases of MM in our Region has jged for the organisation of an information
network including all sources considered necesfargupplying the Regional Operative Centre (COR)
the data of interest, especially based on the gatipe of the SPSAL. For the staff involved in the
process of surveying and acquiring the data anwsteg@nd specific training course has been organise
in advance. The cases of incident MM in the Regientherefore researched through the use of:
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Hospital Discharge forms

death certificates

notification by the hospital wards (Thoracic Semg Pneumology, Oncology)
histology-cytology-autopsy data provided by tlah®logical Anatomy Departments
Furthermore there is an agreement protocol undeferay specific cooperation with the Regional base
of the Institute for Insurance against Occupatighatidents (INAIL) mainly aimed at an exchange of
data on the cases of MM reported to the institutd/@ reaching the Regional Operative Centre
(COR).

The definition of the degree of diagnostic certainit pleural, peritoneal or other site of mesotheako
takes place through the recovery of reports ofologly datain vivo and/or from autopsy, cytology,
immunohistochemistry and from medical records.

The definition of past exposure to asbestos taleeep

- by interviewing the person concerned (when poskdii¢he relatives for the deceased

- by acquiring data from the SPSAL and from INAIL
The data collected, regarding both the diseasepastiexposure to asbestos, were coded according to
the National Mesothelioma Register (ReNaM) Guidedin

An examination of the mesothelioma case history: p@d 2000-2005

The periodical data flow through the Survey Netwbdgan not long ago and therefore the incidence
data for the cases of MM diagnosed in the Regiartisg from 1 January 2000, as prescribed by
Decree of the President of the Council of Minisg@BCM) 308/02, are clearly underestimated.

The case history currently available from the RegioOperative Centre (COR), originating in the
retrospective assessment of the cases of diagnddédat a single Thoracic Surgery and a few
Pathological AnatomyDepartments, is of 35 casesylo€h only 30 pertain to the Regional Operative
Centre (COR) with a diagnosis of mesothelioma.

The available cases mainly refer to the period 2ZBQU6L (one single case in 1998).

All the cases under examination (23 men and 7 wraenpleural. In 23 cases there is a histological
diagnosis, in the remaining 7 cases there areaytbtogical and Clinical/Radiological data.

The distribution by age groups and by year of iank is shown in the following tables.
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Definition of exposure

For the evaluation of the occupational exposureadcordance with the National Mesothelioma
Register (ReNaM) Guidelines, besides the data trarinterviews, data were also used obtained from
the employment cards and the documentation preseéné SPSAL Services and the Offices of INAIL.
Only four cases have been assessed and defindw ahdment for which it has been possible to
attribute a past occupational exposure that iscert

The relevant sectors of exposure here are: metkimgi(oven building and insulation; building and
insulation of iron and steel plants), chemical istiy (plant maintenance) and glass industry (oven
manufacturing).

Acknowledgments

A special thank to the thoracic Surgery Clinic bé tUniversity “G. D’Annunzio” of Chieti for the
availability and cooperation offered for the cotlen of cases in question”.
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CAMPANIA REGION

REGIONAL OPERATIVE CENTRE (COR)
OF THE NATIONAL MESOTHELIOMA REGISTER

M. Menegozzd, S. Menegozzg F. |1zzd

! Regional Operative Centre of Campania c/o Departmeh Experimental Medicine, Second
University of Naples

The Campania Regional Mesotheliomas Register (Ragi@perative Centre (COR) Campania) was
set up by Regional Council Resolution No. 3901 dl@&eAugust, 2002, at the Experimental Medicine
Department of the University of Naples, and besdfidm targeted funding.

The manager of the Regional Operative Centre (C@Rampania is Prof. Massimo Menegozzo with
the cooperation of Dr. Simona Menegozzo, researamtgholder, and Mr. Francesco Izzo, data
archiving expert.

The Regional Operative Centre (COR) of Campanigblidd up a network of relationships with the 13
Hygiene and Occupational Medicine Departments warkin the correspondent Campania Local
Health units (ASL), appointing a representativehaf Regional Operative Centre (COR) in each of the
services. The representatives are assigned theofaskrrying out the interviews concerning the
patients affected by mesothelioma, under the stienbordination of the Regional Register.
Furthermore the Register has set up an informat&iwork made up of the main health facilities & th
Campania Region. These bodies supply the Regiopaftdiive Centre (COR) of Campania with the
notification sheets of past and emerging casesesbthelioma.

The register, in cooperation with the Experimemdadicine Department of the University of Naples
and IGB-CNR of Naples, coordinates a research grajened at the identification of early biomarkers
in the diagnosis of mesothelioma through the stoflgene expression in the transformation of the
mesothelial cell into mesothelioma.

A study is underway, furthermore on the presencgeodim mesothelin on one cohort of 800 workers
formerly exposed to asbestos, in cooperation iaithASL NA2.

In the Region, according to the registry officeadapdated as of 21.10.2001, there are 5,701,931
resident persons 2,778,532 of which are men ar@BB99 are women. The Region is made up of 5
Provinces: Naples (3,059,196 inhabitants), Sale(fi@73,643 inhabitants), Caserta (852,872
inhabitants), Avellino (429,178 inhabitants), Beaeto (287,042 inhabitants).

There are 13 Local Health Units (AA.SS.LL.) whicbver the whole Region in which as many
Hygiene and Occupational Medicine Services opdrate for each Local Health Unit (ASL)).

The Regional Operative Centre (COR) of Campani# bpia network of active surveying of incident
cases of mesothelioma, the main core of refereasgbmade up of: 7 Thoracic Surgery Departments,
11 Pneumology Departments, 33 Pathological Anatbiegyartments and 19 Oncology Departments.
Industrial centres of particular significance, fitre specific risk of exposure to asbestos, can be
identified in:

. Shipbuilding (building, repair and maintenance)
. Port facilities and sea transport
. Asbestos cement
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. Railway stock

. Petrochemicals complex

At the same time there is a specific interest uesgtigating a cluster of mesotheliomas emergintpén
Area of the Provinces of Salerno, Benevento andléeewhich apparently is not correlated with the
occupational exposure to asbestos.

Procedures for surveying and assessing cases, basedDecree of the President of the Council of
Ministers (DPCM) 308/02

After the setting up of the Regional Operative G2(COR) the incident cases were investigated by th
use of the following sources:

. Hospital Discharge Forms (SDO) available betwE@96 and 2002 and supplied by ARSAN
. Certification of cause of death (Italian Natiohadtitute of Statistics (ISTAT) forms)

. Histology/cytology/autopsy data collected by Bethological Anatomy Departments.

. Clinical diagnosis from the wards (thoracic Suyg®©ncology, Pneumology etc.)

The Campania Region has a Cancer Register foethtoty of the ASL NA 4.

The definition of the degree of certainty of diagisoof pleural, peritoneal mesothelioma or of other
sites is made through the recovery of the medmabnds with particular emphasis on the data of the
histologyin vivo and/or from autopsy, of the cytology, of the immhistochemistry. The definition of
past exposure to asbestos is made where possiblatdoviewing the person concerned or planning
interviews with relatives, if the subjects are gesly ill or have died. From the date of inceptadrthe
Mesothelioma Register of Campania (02.08.2002)itkerviews for the definition of exposure have
been carried out by the staff of the Register (@ational Physicians) initially favouring interviews
with living patients. Since July 2005 interviewsvhaalso been carried out by the 13 responsible
persons identified for each single Hygiene and @ational Medicine Department; these responsible
persons have taken part in a specific training selasting four days.

The data collected, regarding both the diseasgastlexposure to asbestos, are coded accordihg to t
National Mesothelioma Register (ReNaM) Guidelines.

Cases of mesothelioma in the Campania Region

In order to evaluate the incidence of cases of the§oma in the Region the Regional Operative

Centre (COR) of Campania must take into considandtvo different sources of data:

- the ISTAT mortality data for malignant pleurahtaur in the Campania Region in the period 1988-
1997

- the Hospital Discharge Forms (SDO) concerningpia@od 1996-2002, provided in May 2004 by the

Regional Health Agency (A.R.S.A.N).

As regards the ISTAT data, they have highlightedtie Campania Region an average incidence of
52.9 cases a year of malignant pleural tumourshénpgeriod 1988-1997. The data of the Hospital
Discharge Forms (SDO) were processed by the Regiymerative Centre (COR) of Campania for the

three-year period 2000-2002. This processing peulidn idea of the trend of the range of cases
incident in Campania, classified according to ICDwith the codes 163 (malignant pleural tumour)

and 158 (malignant peritoneal tumour), which igessively of 104 and 147 cases a year. A critical
assessment of the Hospital Discharge Form (SDQy gaunderway, through a check by medical

records.
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From the starting date of the activities (01.0730@he Regional Operative Centre (COR) of
Campania, through the recognition network set epeived the notification of 315 cases of malignant
mesotheliomas (in the pleura, peritoneum, pericandand vaginal tunic of the testicle), 5 of which
were found to be non-mesotheliomas. For 268 cagdls,complete private and clinical data, it was
possible to set out the distribution by age grdiab. 1) and by year of incidence (Tab. 2).

Tabella. 1
Sede
Classi Vaginale
. Tolale
d'eta Peritoneo Pleura Pericardio del
testicolo
F M F M F M M F M
<50 1 1 7 12 0 1 1 8 15
50-59 0 3 18 50 0 0 0 18 53
60-69 1 1 19 71 0 0 0 20 72
70-79 1 0 14 48 0 0 0 15 48
>80 0 0 4 14 0 0 1 4 156
Totali 3 5 62 195 0 1 2 65 203
Table 1
Key:
Classi d’eta Age groups
Sede Site
Peritoneo Peritoneum
Pleura Pleura
Pericardio Pericardium
Vaginale del testicolo Testicle vaginal
Totale Total
F F
M M
Totali Total
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Tabella. 2

Sesso Sede
Anno di Vaginale
Totale
incidenza | Donne | Uomini | Pleura | Peritoneo | Pericardio del
testicolo
2000 4 19 21 1 D 1 23
2001 11 44 51 3 1 D 55
2002 16 39 54 1 D D 55
2003 17 50 63 3 0 1 67
2004 13 42 55 0 0 0 55
2005 4 9 13 0 0 0 13
Totale 65 203 257 B 1 2 268
! Le informazioni del 2005 sono aggiomate al mese di settembre
Table 2
Key:
Anno di incidenza Year of incidence
Sesso Gender
Donne Women
Uomini Men
Sede Site
Pleura Pleura
Peritoneo Peritoneum
Pericardio Pericardium
Vaginale del testicolo Testicle vaginal
Totale Total
Totale Total

! Data concerning the year 2005 refer to the parittid the month of September

Definition of exposure

To define exposure to asbestos in patients affdoyethesothelioma the questionnaire on the working
history and the life habits were used as well asctiteria for the definition of exposure, both tzoned

in the 2003 National Mesothelioma Register (ReN&M)delines.

The questionnaire was given out to 33 cases (28matand 4 proxies); the exposure was defined as
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occupational in 26 cases (16 occupational certamgcupational probable, 6 occupational possille),
case was defined as “domestic”, 1 as “environmgrtas “improbable” and 4 as “unknown”.

The sectors with certain/probable/possible occopati exposure most frequently represented were:
15% in shipbuilding, 15% in railway stock constrantand repair, 15% in construction.

We would like to point out that when giving out theestionnaire priority was given to living cases,
and therefore most interviews were carried outliercases incident in 2003 — 2004 — 2005.
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APULIA REGION

NATIONAL MESOTHELIOMA REGISTER APULIA REGION OPERAT IVE CENTRE

M. Mustit, D.Cavoné

Department of Internal Medicine and Public medicii@ MIMP )- Department of Occupational
Medicine E.C. Vigliani — University of Bari

The Apulia Regional Operative Centre of the NationaMesothelioma Register

The Mesothelioma Register has been set up sincg, H1&8he Occupational Medicine Institute of the
University of Bari, Workers’ Prevention MedicinedaRsychotechnics Department. With the entry into
force of Legislative Decree 277/91 and then Law/28The register increased its information network;
in 1996 the Region identified in this

structure the Regional Operative Centre (COR) efNlational Mesothelioma Register (Apulia Region
Resolution No. 366 dated 26/02/1996 Ref. SAN-DEB/00104) and finally in 2003 Regional Council
Resolution (DGR) 983/2003 “Decree of the Presiddnthe Council of Ministers (DPCM) 10/12/02
No. 308 Rules for the definition of the model aridhe procedures for keeping the register of cases
asbestos-related mesothelioma - identificatiorhef Regional Operative Centre (COR) of Apulia and
of the managers— operating procedures”.

The Regional Operative Centre (COR) of Apulia caafee with the Ministry of the Environment -
Ministry of Health as to the coordination operasidor polluted sites of national interest in opienat
since September 2003.

Since 2001, in the context of the special agreemsattt the Basilicata Region, the COR of Apulia
begun cooperation with the COR of Basilicata fotivétees in support of its setting up and its
functioning. The residents people of Apulia in 8891 census were:

Provincia Uomini Donne Totale

Foggia 338.516 352476 690.992
Bari 762.930 796.732 1.559.662
Taranto 281.700 298.106 579.806
Brindisi 193.285 209137 402422
Lecce 374.847 412978 787.825
FPuglia 1.951.278 2.069.429 4.020.707

Key:

Provincia Province

Foggia Foggia
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Bari Bari
Taranto Taranto
Brindisi Brindisi
Lecce Lecce
Puglia Apulia
Uomini Men
Donne Women
Totale Total

The region is subdivided into 12 Local Health UfASL), 5 of which are in the Province of Bari,i8 i
the Province of Foggia, 2 in the Province of Leccé) the Province of Taranto, 1 in the Province of
Brindisi.

In the 12 Local Health Units (ASL) there are 6 Tdmc Surgery Departments, 9 Pathological Anatomy
Departments, 27 Pneumology and Respiratory SysteeaBe Departments, 13 Oncology Departments

In the Apulia Region, seat of one of the main ralacentres of the shipbuilding industry (Tarares)
well as the production of cement asbestos prod(Basi), exposure to asbestos, especially in the
1940s-80s, was intense and prolonged.

Due to the existence of these regional productativities, already since 1988, a feasibility studgs
promoted, in cooperation with the Italian Natiohastitute of Health in the project “Surveillance of
pleural mesothelioma in Italy” for a regional ragisof Mesotheliomas. This Register was set up in
1989 in cooperation, at the regional level, witk #athological Anatomy Institute and the Thoracic
Surgery Division of the University of Bari, witheH

Thoracic Surgery Division of the “Cotugno” Hospiia Bari and with the Pathological Anatomy
Department of the Hospital “SS. Annunziata” of Tama The staff included a Professor of the
University of Bari, with the role of coordinator,permanent technician and a postgraduate student in
Occupational Medicine. The resources were supggedhe University research funds (fund share
60%).

With the entry into force of Legislative Decree ZFI prescribing the setting up of a National
Mesothelioma Register (ReNaM) in Article 36, alrgaekisting regional registers became Regional
Operative Centres (COR). In 1996 and 2003 the ApRkegion, identified the Workers’ Prevention
Medicine Division of the Occupational Medicine Dsion, Department of Internal Medicine and Public
Medicine, of the University of Bari, seat of thegtmal Mesothelioma Register as Regional Operative
Centre of the National Mesothelioma Register.

This identification did not involve any costs bytRegional Health Department, in fact neither fagdi
was allocated nor personnel was supplied for trgidRal Operative Centre (COR) of Apulia

Currently the staff of the Regional Operative Cerf€OR) includes University Professor, a permanent
technician and three postgraduate students of @tiomal Medicine from the University of Bari.

The Regional Information Network comprises the doctand health staff of the Departments of
Occupational Medicine, Pathological Anatomy and télagy, Thoracic Surgery, Pneumology,
Respiratory Physiopathology, Oncology.

The Regional Information Network allows the coverad the whole regional territory.

To this end, in the months of November and Deceribéi, the Regional Operative Centre (COR) of
Apulia organised an Advanced Employed Health Sta#fining Course (FAPSO). This course was
financed by the Apulia Region within the framewartkthe Vocational Training Plan and co-financed
by the European Social Fund.

83 people attended the course, mainly doctors wéheral specialisations from all five Apulia

246



Province and they automatically became managettseoRegional Operative Centre (COR) of Apulia
at their respective work places thanks to theskitiquired during the course and official recognitis

“Managers of the Regional Operative Centre (CORAmdilia” was requested to the Regional Health
Department: therefore at present the COR of Apmdiacount on an information network of 56 centres.
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Key:

COR Puglia Rete Informativa COR Apulia Informatidatwork

56 centri attivati 56 activated centres

The coverage of the whole region by local pointseéérence who report cases that they happen to be
aware of is a necessary condition to obtain a cetagdicture of the incidence of this pathology ur o
Region and to identify possible sources of expostile present in order to carry out the relevant
reclamation operations.

The cooperation with the Regional Operative Ce(@®@R) involves for the local points of reference
the possibility of accessing the statistics of thgional case histories, the bibliographic updatthg

use of the data for scientific publications, theaikability of anatomopathological consultancy in
support of diagnosis and the availability of datatiee more advanced therapy centres, as well as the
possibility of acquiring documentation valid for dieal and legal and insurance purposes.

Objectives of the Regional Operative Centre (CORAmuilia:

. Recording of all the cases of mesothelioma diagdoamong resident people in Apulia to
evaluate the spreading of the pathology (incidepoayalence);

. Retrospective reconstruction for each case of #isbestos exposure history (military,
occupational, domestic, environmental, leisure);

. Implementation of current regulations (LegislatiPecree 277/91, Decree of the President of
The Republic 336 13-04-94);

. Epidemiological Research and Surveillance:

to recognize unexpected sources of exposure,
to plan preventive and health surveillance intetiogrs,
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to study the relationship between environmentabsupe to asbestos and the onset of mesotelioma.

Tasks of the Regional Operative Centre (COR) oflapu

. Acquisition, implementation and archiving of tdata on each individual case; through active
and passive research of cases;

. Diagnosis of each individual case (best evideneih the acquisition of health documentation;
. Definition of exposure through a standardisedstjopanaire to the subject, where possible, or to
the relatives;

. Enrolment in the register, setting up of a pagrecomputerised archive which allows access to
the data by all the components of the Regionalrin&tion Network;

. Operative support as to medical and legal isaurasd at the recognition for insurance purposes
of cases of mesothelioma as an occupational disdase the terms apply;

. Notification of cases to the competent Judiciathfority;

. Transmission to the National Mesothelioma Registehe notification sheets of the individual
cases;

. Setting up of a specific database for subjectsnéoly exposed to asbestos and scientific,

training and operative support for the implementatof health surveillance interventions for the
subjects themselves;

. scientific, training and operative coordination the “Regional Reference Centre for the
Prevention, Diagnosis and Treatment of Occupatioaall Environmental Asbestos-Related
Pathologies”.

Procedures for surveying and assessing casesmpliemce with the Decree of the President of the
Council of Ministers (DPCM) 308/2

The methodology: the regional data flow for theveying of cases applies is based on the National
Mesothelioma Register (ReNaM).

Passive surveying:

The case surveying system provides for a prelimipassive surveying phase with a reporting of cases
by the information network managers. This phasesisté of reporting to the Regional Operative
Centre (COR) of case of mesothelioma supplyingpatsonal data for identifying the subject affected
and the clinical data concerning the diagnosis r@iag to the special case surveying sheet.

After acquiring the notification from the local ezénce parties, the Regional Operative Centre (COR)
arranges for active surveying consisting of theugition of all diagnostic elements capable of
increasing the certainty of the diagnosis. Thig a@stails a further review of the histological diagis

by anatomopathological experts should any doutstearHaving defined the clinical diagnosis the
Regional Operative Centre (COR) reconstructs thmsxre through an interview with the subject, if
alive, or with the relatives, using the nationatgndardised questionnaire.

After being reported by the bodies of the inforrmathetwork which collaborate with the Regional
Operative Centre (COR), the new cases are directhfacted and the subject is interviewed during
admission in order to obtain as accurate a reaactgin of the exposure as possible.

The interviews are carried out by direct meetingemgver possible, and by telephone where subjects
(cases or relatives) are unavailable for a meefihg. latter case often occurs for cases reportéd avi

lot of delay and relating to diagnoses made moam tiwo/three years before the reporting. Just as
frequent is the case in which the relatives, aftex first telephone interview, interested in the
medical/legal/insurance aspects, make themseheaikable for the collection of documentation on the
case in question and for direct interview.

Active Surveying:

The working methodology adopted consists of resmagcback in time for cases of mesothelioma
using the regional archives of the Pathological tAmgy Institutes, of the Thoracic Surgery,
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Pneumology and Oncology Departments of the Hospitalolved in the active research. For these
cases there is a review of the histological speegrfer the confirmation of diagnosis. In this phase
cases of suspected mesothelioma and benign plebrepaue to asbestos are obviously also taken into
consideration.

Therefore contact is made with the relatives ofdhieject if deceased, that are given a semi-streattu
questionnaire suited to the demands of standaialisaf the National Register. This questionnaire is
aimed at reconstruction of the working and residéhistory, leisure habits (spare time or actestiat
risk), any exposure in a domestic environment (Wwaylactivity of the parents, siblings and spouse).

If necessary data are also provided to the persnoecned or to the survivors aimed at obtaining)ef
conditions apply, the recognition of the occupatiodisease even providing medical, legal and
bibliographic support.

Cases outside the Region, once reconstructedpavarded to the National Register and, if prestent,
the relevant Regional Operative Centre (COR).

Completeness and exhaustivity of surveying:

starting from November 1997 the Regional Operafieatre (COR) of Apulia activated the procedures
for the completion of the Regional Information Netw and the systematic collection of certain or
suspected cases of mesothelioma throughout theoReEor a few sources of data which were not
previously available steps are being taken towé#ndsacquisition of data for the integration and the
verification of completeness of the case histogediected. And in particular both the Hospital
Discharge Forms (SDO) and the ISTAT mortality shdetve been available in our Region since the
activation in 1998 of the Regional Epidemiologicabservatory and the Jonico-Salentino Cancer
Register (for the Provinces of Brindisi, Tarantal drecce) with coverage of the Hospital Discharge
Forms (SDO) (active and passive mobility) and ef (BTAT mortality sheets since 1998.

Linkage with the Apulia Region Hospital Discharge Brms (SDO) (Svim Service — Apulia
Epidemiological Observatory
The activity is still underway, the Hospital Discga Forms (SDO) for the years 1998-2003 have been

processed, assigning the ICD IX codes: 163 (pleutrd8 (peritoneum) and 164 (pericardium), as
regards the active and passive mobility for thelerg people of Apulia.
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Anno Cartelle cliniche Cartelle [ Non pertinenti | Pertinenti da
SDO" Richieste Ricevute valutare
Mobilita Mobilita
Aftiva Passiva
1998 101 9 54 (100%) 34 (63%) 20 (37%)
1999 128 10 49 (100%) 37 (75%) 12 (25%)
2000 127 10 47 (100%) 17 (36%) 30 (64%)
2001 119 9 52 (100%) 42 (81%) 10 (19%)
2002 124 5 46 (100%) 35 (76%) 11 (24%)
2003 124 11 54 (100%) 30 (55%) 24 (45%)
Totale 723 54 302 (100%) 195 (65%) 107 (35%)

°ICD IX: 158.8; 158.9; 163.0; 163.1; 163.8; 163

Key:

Anno

Year

Cartelle cliniche SDO° Richieste

Clinical recordsgdital Discharge

Forms requested

Mobilita Attiva

Active Mobility

Mobilita Passiva

Passive Mobility

Cartelle ricevute

Received clinical records

Non pertinenti

Non relevant

Pertinenti da valutare

Relevant to be evaluated

Totale

Total

°ICD IX; 158.8; 158.9; 163.0; 163.1; 163.8; 163

The same data collection procedure was set uphtrcooperation at the regional level between the
COR and the Italian National Institute for Insuraragainst Occupational Accidents (INAIL) and the
acquisition of the regional database of subjectsos&d/formerly exposed to asbestos (Art. 13 of

Legislative Decree 257/92).

The acquisition of data on cases of mesotheliomangnthe resident people of Apulia diagnosed

outside of the Region has been duly set up forscdsggnosed in the Regions hosting the other 4
historical CORs (Piedmont, Liguria, Tuscany, EmRamagna), with the Brescia/Bergamo Register of
Mesotheliomas and with the CORs of Sicily, Bastic&€Campania, Veneto, etc. due to be set up.

On the basis of what has been stated, would likentphasise that the recording, as with all cancer
recordings, is an on-going survey with the retrofige monitoring of cases, which becomes

consolidated, for the production of incidence dataan average timescale longer than 36 months.

The data of the Apulia Operative Centre - RegionaMesotheliomas Register
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The cases of mesothelioma currently recorded byQB& of Apulia for the years 1980-2005"(1
semester), total 502, 86% of which have a histoklgdiagnosis and among the latter 57% have

immunohistochemical diagnosis, the predominantanafal site is the pleura.

The distribution by gender of the 502 cases is H®de and 21% female.

SEDE SESSO TOT %
M F

PLEURA 375 102 477 95
PERITONEO 19 5 24 4.8
PERICARDIO 0 1 1 0.2
TOTALE 394 108 502 100

Key:

SEDE SITE

SESSO GENDER

M M

F F

TOT TOT

% %

PLEURA PLEURA

PERITONEO PERITONEUM

PERICARDIO PERICARDIUM

TOTALE TOTAL

The distribution by age group of the cases:
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Classi Totale
d'eta PLEURA FPERITONEO PERICARDIO TOTALI
M F M F M F M F

<50 23 13 5 0 0 0 28 13
50-59 92 22 4 0 0 0 96 22
60-69 122 36 8 3 0 1 130 40
70-79 109 24 2 2 0 0 111 26
>=80 29 7 0 0 0 0 29 7
TOTALI | 375 102 19 5 0 1 304 108

Key:

Classi d’eta Age groups

Totale Total

PLEURA PLEURA

PERITONEO PERITONEUM

PERICARDIO PERICARDIUM

M M

F F

TOTALI TOTAL

The distribution of the cases by exposure grouplsg@mder:
467 out of the 502 cases (93%) were defined (renaoisd)
As regards the distribution by gender of reconsédiclefined cases 75% are men and 25% are women.
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ADM ESPOSIZIONE

SESS0 TOT

Esposizione professionale 128

certa

132 26.3

Esposizione professionale 83

probabile

171

Esposizione professionale 76

possibile

81 16.1

Esposizione domestica

(a.4]

16

Esposizione ambientale 19

27 9.2

Esposizione

extraprofessionale

w

18

Esposizione improbabile Ky |

32 63 125

Esposizione ignota 27

15 42 8.4

Esposizione in  corso  di 24

definizione o non classificata

11 35

TOTALE

395

107 502 100

Key:

ADM ESPOSIZIONE

ADM EXPOSURE

SESSO

GENDER

M

M

F

F

TOT

TOT

%

%

Esposizione professionale certa

Certain occupdtexposure

Esposizione professionale probabile

Probable odmmnzd exposure

Esposizione professionale possibile

Possible odmird exposure

Esposizione domestica

Domestic exposure

Esposizione ambientale

Environmental exposure

Esposizione extraprofessionale

Extraprofessionabsure

Esposizione improbabile

Improbable exposure

Esposizione ignota

Unknown exposure

Esposizione in corso di classificazior
0 non classificata

nd o be defined or unclassified exposu

TOTALE

TOTAL

The data of the National Mesothelioma Register (&dNof Apulia comply with those shown by the
National Mesothelioma Register (ReNaM) at the matidevel. For the cases defined/reconstructed, in
36% of cases it was possible to gather the datttiirfrom the patient, in 54% from the spouse or
children and in the remaining 9% of cases the daee supplied by other relatives or colleagues
(mother/father, sister/brother, son-in-law/daugividaw, brother-in-law/sister-in-law, colleagues).

In the distribution of the 502 cases by exposumrigrand by gender there is a clear predominance of
occupational exposure among the 287 male subjeé&) against 12 (4%) of female cases up to a

total of 299 cases with occupational

exposure.
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39% of the production sector of the occupationglosxire are associated with the activities in the
military or merchant Navy, and with shipbuilding9with the activity carried out in the iron andedte
sector. In total 48% of occupational exposure core¢he two industrial centres of our Region and
especially the Province of Taranto (shipbuilding &mon and steel industry).

Exposure to asbestos for the cases registereceiRégional Operative Centre (COR) of Apulia was
documented in 72% of subjects: 59% of which witbugational exposure, 12% with non-occupational
exposure and 27.9% with exposure that could nettioduted to any factor.

Among the data of the Regional Operative Centre RLOf Apulia for the years 1980/2005°(1
semester) there are 46 cases with environmentalsexe which make up 9.2% of the total of referred
cases (502) and 9.8% of the total of cases defieeohstructed (467). Out of the 46 cases considered
27 women and 19 men, 32 (69%) are resident in&ati10 (22%) in Taranto.

The distribution by municipality of residence confs the role of the asbestos cement industry in the
environmental pollution of surrounding areas, @endly reported in the literature. The residencthef
referred cases was within 1 km from the asbestogeneproduction plant of Bari.

The average age when diagnosis was made was 53$ (yeterval 38/75 years), 65.2 years for men
(interval 58/74 years) and 51.6 years for womene(iral 38/75 years). The histotype distribution
among the 46 cases is as follows: Epithelioid 64 .B%hasic 24.4%, Fibrous 11.1%.

The average duration of the exposure reconstrusteduivalent to 21.5 years (interval 4/49), witle t
start of exposure for all cases occurring betwe®v11972. The average latency is 37.3 years (iaterv
22/49 years), whilst the average age at start ppgxre is 20.3 years, with the age between zesm(fr
birth) and 48 years. It is interesting to note floatthe 4 cases with age at diagnosis of betw&angl

55 years, all women and all resident in Bari, the at the start of exposure is between zero (from
birth) and 23 years. It must be emphasised tha¢geards the case occurring in a 38 year old woman,
with start of exposure at zero years (birth), iisubject whose family lived between 1958 and 1964
inside the plant for the production of asbestosargnproducts of Bari, and therefore the subject was
exposed from birth to the age of 6 with an “occigrat!” exposure type in quantitative terms (Musti
2002, Bilancia, 2003).

Conclusions
The increase in terms of morbidity and asbestogatikyrin Apulia requires adequate interdiscipliypar
answers; it is by now deemed necessary to go frben network dimension (current working

methodology) to the regional polycentric excellefggstem” dimension, that can univocally manage
the complex environmental and health problems trkeasbestos.
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BASILICATA REGION

REGIONAL OPERATIVE CENTRE (COR)
OF THE NATIONAL MESOTHELIOMA REGISTER

G. Cauzilld, L. Convertint

! Regional Operative Centre of Basilicata - RegioBgidemiological Observatory — Department of
Social Security and Solidarity - Basilicata Region

Introduction

The Mesothelioma Register of the Basilicata Rediea.Na.M. C.O.R. Basilicata) was set up with
Regional Council Resolution No. 2775 dated 20/1@P&nd subsequent amendments and integrations,
the latter to be referred to the transposition etci2e of the President of the Council of Ministers
(DPCM) 308/2002.

Following the activities provided for by Article 16f Law 257/92, from which the Regional Asbestos
Plan originates, which shows the results of thesgenof contaminated sites, the actions to be
undertaken for the updating of data and the guidslifor monitoring conditions of environmental
integrity and safety at work, waste reclamation disgposal, having thus defined situations, cureert
past, of exposure risk, already in 2000, there avaspportunity to evaluate the asbestos-healthétnpa
in the population and to this end to establishpitoger relationships with Re.Na.M. in accordanctwi
the current national directives.

The Regional Operative Centre (COR) of Basilicatdive since March 2001, is based at the Regional
Epidemiological Observatory of the Department otltg Security and Social Solidarity, Services to
the Person and to the Community.

The activity of the Regional Operative Centre (CQRR)Basilicata, supported by regional funds, is
guaranteed by the head of the Centre, Dr. Gabi@alawillo, Director of the Regional Epidemiological
Observatory, by Dr. Luca Convertini, Occupationbi$tcian, deputy manager, and by the technical-
scientific support of the Regional Operative Cef@®R) of Apulia. The Regional Operative Centre
(COR) of Basilicata started a close collaboratioithwall the regional health facilities (local
information network), to which, at the start of Wsy it dedicated accredited training days in otder
qualify its data flows.

Notes on demography and the Regional Health System

In Basilicata, as of 1 January 2003, there are8236 resident people, 293,250 of which are men and
303,571 are women. The Region is made up of 2 Reest Potenza (392,713 inhabitants) and Matera
(204,108 inhabitants) and 131 municipalities (1®@hie Province of Potenza and 31 in the Province of
Matera). There are five Local Health Units (ASL)edng the whole Area of the Region, 3 of which
are in the Province of Potenza and 2 in the PrevioicMatera: Local Health Unit (ASL) No. 1 of
Venosa (19 municipalities - 96,859 inhabitants)cdloHealth Unit (ASL) No. 2 of Potenza (53
municipalities - 218,198 inhabitants) and Local KeaUnit (ASL) No. 3 of Lagonegro (28
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municipalities - 77,656 inhabitants) in the Prow@naf Potenza; Local Health Unit(ASL) No. 4 of
Matera (14 municipalities - 122,628 inhabitantsyl &rocal Health Unit (ASL) No. 5 of Montalbano
Jonico (17 municipalities - 81,480 inhabitants)he Province of Matera. In each Local Health Unit
(ASL) various departments have been set up, inctudnat of Prevention, where the Occupational
Medicine Departments also operate (one for eaclalldealth Unit (ASL)).

There is a single Hospital, the Hospital San Cafl¢®otenza and a Regional Oncological Hospital,
C.R.0O.B., based in Rionero in Vulture (PZ), locaitethe territory of the Local Health Unit (ASL) No

1 of Venosa, where the Basilicata Cancer Registbased.

And, in terms of Local Health Units (ASL), thereeahe following hospital centres: Local Health Unit
(ASL) 1 of Venosa: hospitals of Melfi, Pescopagaar@ Venosa; Local Health Unit (ASL) 2 of
Potenza: hospital of Villa d’Agri-Marsicovetere; ¢al Health Unit (ASL) 3 of Lagonegro: Hospital of
Chiaromonte and Hospital “Ospedali Riuniti of Laggmo-Lauria and Maratea”; Local Health Unit
(ASL) 4 of Matera: Hospitals of Matera and Tricarid.ocal Health Unit(ASL) 5 of Montalbano
Jonico: Hospitals of Policoro, Stigliano and Tinéhsticci. There is a single Private Nursing Home,
the Luccioni Clinic, based in Potenza.

In the Region there are a Thoracic Surgery Opezdtinit, three OU of Pneumology, three OU of
Pathological Anatomy and two units with beds focangy patients.

Situations at risk of exposure to asbestos

Centres of industry of particular significance, tbe specific risk, can be identified, currently, a
former asbestos-cement production unit, former sugfneries and glassworks, in the chemical and
engineering industry as well as in the rolling &tbailding and repair workshops.

Of apparent significance is also the constructient@ together with the environmental situation
observed in the Southern area of Basilicata duthéodiscovery of green rocks containing asbestos
minerals (in particular tremolite) to which at le8scases of pleural MM are thought to be related.
Neither can one ignore the fact that, following 1880 earthquake, prefabricated emergency buildings
were installed in Basilicata using building matkrig@ontaining asbestos, and that most of these
remained in use for many years after the emergphage and were subject to structural changes by the
same inhabitants.

Similarly one must verify the risk of exposure argsfrom the intensive wine industry activity which
especially characterises the Vulture-Melfi areacdldHealth Unit (ASL) No. 1 of Venosa) due to the
use of filters made of asbestos materials.

Procedures for surveying and assessing cases basedDecree of the President of the Council of
Ministers (DPCM) 308/2002

After the setting up of the Regional Operative G2(COR) the incident cases were investigated by th

use of the following sources:

- death certificates

- hospital discharge forms (using the Regional imfation Network and the specific discharge
codes);

- reports from hospital wards (pneumology, oncoldggracic surgery etc.);

- medical records supplied by the Health Managerokrggional and extra-regional hospitals;

- histology/cytology/autopsy data supplied by tlah®logical Anatomy Departments;

- periodical data from the Basilicata Cancer Regist
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1Source: ISTAT

The definition of the degree of certainty of thagthosis of pleural, peritoneal mesothelioma as all
the diagnosis of mesothelioma of other anatomitak dakes place through the recoveryirofvivo
histology data reports and/or from autopsy, cytplaata, immunohistochemistry data and from
medical records.

The definition of past exposure to asbestos is niadénterviewing the person concerned, where
possible, or planning interviews with relatives, $eriously ill subjects or deceased. The intergiane
carried out by Dr. Luca Convertini, deputy manafmr the Regional Operative Centre (COR) of
Basilicata. The data collected, regarding both dlsease and past exposure to asbestos, are coded
according to the National Mesothelioma RegisteiN&4) Guidelines.

Cases of malignant mesothelioma (MM) in Basilicata

When the activities of the Regional Operative Gef€OR) of Basilicata began (March 2001), the

search for the cases started from the findingshendeath certificates acquired by the managers of
ReNCaM (Nominative Register of the Causes of Deatia) on the Hospital Discharge Forms available
from the Regional Health Information System (SISR)well as from the first reports made by the

regional health facilities through a specific dslt@et sent by the Regional Operative Centre (COR).

Definition of the Disease

The Regional Operative Centre (COR) of Basilichteréfore gathered data on 152 possible cases of
malignant mesothelioma (MM) during 1989-2004.

Out of the possible cases of MM mentioned abovewdge certain, 43 were excluded because they
were not MM, 8 were excluded because they had raiisesubjects who were not resident in the
Basilicata Region and 52 are still undergoing dasgic definition. Out of the 49 incident cases (M;

W: 18), occurring in the period 1989-2004, 45 (Nd; 8V: 15) are pleural and 4 (M: 1; F: 3) peritoneal
About 70% of cases have a histological diagnosis42% of the same cases the diagnosis is
histological-immunohistochemical.

Their distribution by age groups, gender and yéan@dence is shown in the following tables (Tab.
and 2).
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Tabella 1-Casi incidenti di MM per classi eta e sesso. Periodo 1989-2004.

Eta MM pleura (N.) MM peritoneo (M.) Totali (N.)
Uomini Donne Uomini Donne Uomini Donne

<50 1 3 0 0 1 3
50-59 10 1 0 0 10 1
60-69 2 0 1 9 3
70-79 7 1 2 9
80+ 2 0 0 4q 2
Totali (N.) 30 15 1 3 31 18

Table 1 — Cases of malignant mesothelidimage groups and gender. Period 1989-2004.

Key:

Eta

Age

MM pleura (N.)

Pleural MM (N.)

MM peritoneo (N.)

Peritoneal MM (N.)

Totali (N.) Total (N.)
Uomini Men
Donne Women
Totali (N.) Total (N.)
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Tabella 2-Casi incidenti di MM per anno di incidenza. Periodo 19859-2004.

Anno Sesso (N.) Sede MM (N.)

Incidenza Uomini | Donne Pleura Peritoneo Totali (M.}
1989 1 0 1 0 1
1990 0 0 0 0 0
1991 1 3 3 1 4
1982 0 1 0 1 z
1993 0 0 0 0 0
1994 0 1 0 0 1
1995 2 1 3 0 3
1996 1 0 1 0 1
1987 0 z z 0 z
1998 6 1 7 0 7
1999 1 0 1 0 1
2000 6 4 9 1 10
2001 5 3 B 1 7
2002 3 1 4 0 4
2003 1 0 1 0 1
2004 4 1 5 0 5

Totali (M.) 31 18 45 4 49

Table 2 - Cases of malignant mesothelidoggyear of incidence. Period 1989-2004.

Key:

Anno Incidenza Year of Incidence
Sesso (N.) Gender (N.)
Uomini Men

Donne Women

Sede MM (N.) Site of MM (N.)
Pleura Pleura

Peritoneo Peritoneum
Totali (N.) Total (N.)

Totali (N.) Total (N.)

Definition of exposure

For the definition of the occupational and non-guational exposure to asbestos the Re.Na.M.
Guidelines were used and the data necessary wep@red through interview with the people
concerned or the relatives, from medical recordbeanployment cards.

For the 49 incident cases - period 1989-2004, & been possible to attribute a past occupational
exposure to 21 cases (42.8%): for 2 of these thapational exposure was certain, for 8 probable and
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for 11 possible. For 9 cases there was no data orking activity, 2 cases were classified as
“unknown” (exposure group 8 according to Re.Na.bBY,there were insufficient elements to classify
past exposure, and 17 cases are yet to be defife@.more frequently represented sectors with
certain/probable/possible working exposure wereaustny as regards the maintenance of production
plant-equipment and construction. The subjectsmMoom certain exposure can be defined worked as
steam boiler conductors in ships, in systems onldhd and industries in which the presence of
asbestos insulation is certain. There follow bagklrs and other construction workers in general.
Furthermore there is a considerable number of werke agriculture where in some way it was
possible that they handled asbestos during théivitgc(asbestos cement coverings of poultry pens,
wine filters, etc.). Furthermore there are somesgsobably linked to the environmental conditions
which these subjects lived: there is a well knowespnce of ophiolitic outcrops of tremolite in the
Southern area of the region, on which extra inddlegpirveys are taking place. Finally Table 3 shows
the classification of incident cases (49 in thaque 989-2004) by type of exposure.

Table 3 - Incident cases of malignant mesothelibyngype of exposure. Period 1989-2004.

ADM Exposure Number of cases %
ADM WORKING 1,2,3 21 42.86
ADM NON-WORKING 4,5,6 4 8.16
ADM NON-ATTRIBUTABLE 7,8 7 14.28
ADM TO BE DEFINED 9 17 34.69
TOTAL CASES 49 100
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CALABRIA REGION

REGIONAL OPERATIVE CENTRE (COR)
OF THE NATIONAL MESOTHELIOMA REGISTER

A. Leottd

! Mesothelioma Register of Calabria - Pathologicabfomy Operative Unit — Local Health Unit No. 6
Lamezia Terme — Calabria Region

The Regional Mesotheliomas Register of the CalaBegion (Regional Operative Centre (COR) of
Calabria) was set up, without targeted fundinghviRiesolution No. 227 dated 13 April 2004 by the
Regional Council which identified, in accordancehwArticle 2 of Decree of the President of the
Council of Ministers (DPCM) 308/02, in the SC oftialogical Anatomy and Cytodiagnostics of
Health Unit No. 6 of Lamezia Terme and in the Emids#ogy and Health Statistics Department of the
Calabria Region Health Department, the facilitidstilie Regional Operative Centre, granting, in
addition, Dr. Attilio LEOTTA, Director of the SC d?athological Anatomy of the Hospital of Lamezia
Terme with the task of Scientific Director, Manager charge of the surveying of cases of
mesothelioma, and identifying as a deputy manageSBnto Giovanni LIO, *Llevel Director of the
same SC of Pathological Anatomy.

In the Calabria Region, according to the registifice data updated to 1 January 2003, the resident
population is 2,007,392 inhabitants of which 1,88%, are women and 981,505 are men.

After the activation of the Regional Operative CenfCOR) the health facilities for diagnosis and
treatment of the Region were contacted, and mogeifsgally the Operative Units (U.O.) of Thoracic
Surgery (3), of Pneumology (10), of Pathologicabfomy (9) and of Oncology (11) present in the 11
Health uand in Units and in the 4 Hospitals (onevbich is a University hospital) and the Provincial
Directorates of the National Social Security Ingst (INPS) and of the Italian National Institute fo
Insurance against Occupational Accidents (INAIL).

Cooperation with the Workplace Prevention, Hygiand Safety Department (SPSAL) was also set up.
The cases of Mesothelioma in the Calabria Regidh lvé researched through the reports of the
Hospital Wards outlined above, the Hospital DisgeaForms (SDO), the death certificates and the
histological, cytological and post-mortem recorgaks supplied by the Pathological Anatomy
Departments; these reports will also be used ferdifinition of certainty of the diagnosis of plaiyr
peritoneal mesothelioma as well as for mesotheliohmher anatomical sites

The Re.Na.M. Guidelines will be used for the defom of the occupational and non-occupational
exposure to asbestos.

Since the start of the activity the Regional OpeeaCentre (COR) of Calabria received the repofts o
4 cases of pleural mesothelioma concerning patahtstted in 2004 at non-regional health facilities
Another 2 cases of pleuroperitoneal mesotheliomie wleagnosed in 2005 by the SC of Pathological
Anatomy in Lamezia.
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SICILY REGION

REGIONAL OPERATIVE CENTRE OF SICILY
R. Tumind, C. Nicitd, G. Dardanorii S. Scondottg M. Di Giorni, A. Mira?

! Cancer Register - Hospital “Civile M.P. Arezzo”
2 Regional Operative Centre of Sicily —Regional Mestioma Register of the Sicily Region
Epidemiological Observatory Department - Health Bement of the Sicily Region

In Sicily the Regional Operative Centre (COR) of tdational Mesothelioma Register was set up by
Decree of the Regional Health Minister No. 2586fed&#4.6.1998 and the subsequent Decree of the
Councillor for Health dated 24.11.2003 which, irc@cance with Decree of the President of the
Council of Ministers (DPCM) 308/02, sets out thatticle 2, the Manager for the Regional Operative
Centre (COR) with functions of management and doatmn of the activities of the register in the
region, is the general manager or the deputy of Epédemiological Observatory Departmérand
“Article 3, the official responsible for the survayiof cases of mesothelioma and for the assessrhent
past exposure to asbestos in accordance with Payagd of Article 2 of Decree of the President &f th
Council of Ministers (DPCM) No. 308/02 is the Ditecor the deputy responsible for the Tumour
Register of Ragusa in the cases prescribed by. [&he registration activity is also regulated et
memorandum of the Health Councillor No. 1025 d&8b.2000 subsequentlarhended as regards
the set of forms in use as per Decree of the Peasidf the Council of Ministers (DPCM) no. 308/02
by Council Decree 24.11.2003, Article 4.

No funding was allocated and no staff was assigag¢de Regional Operative Centre (COR) of Sicily;
the activity is carried out by the staff in the text of their work in the respective Health Unitelahe
Regional Health Department.

According to the 2001 census Sicily has 4,968,9®abitants (2,401,542 men and 2,567,449 women).
The Health System is based on 9 Local Health Umt$ 21 Hospitals, three of which are represented
by the University hospitals. In the Region there @rThoracic Surgery Operative Units, 13 OU of
Pneumology, 23 OU of Pathological Anatomy, 4 Onggl®ivisions and 20 facilities with beds for
oncology patients. In the 9 Provinces there aremasy Occupational Medicine Services (Workplace
Prevention, Hygiene and Safety Department (SPRESAL)

In 1996 the Environment and Health Report of therld/élealth Organisation (WHO) identified in
Sicily three areas of environmental crisis risk [MloHealth Organisation, 1997]: Biancavilla
(Catania), Priolo (Syracuse) and Gela (Caltanigkeith the latter two areas there are petrochemical
plants and sea ports with a partial shipbuildingvag. All three sites have been included in the
national plan for the reclamation of the target dgiens [Fazzo L., 2005]. Other areas at risk were
identified in Milazzo (Messina) [Fano V. et al.,(8), Syracuse where in the period 1955-90 there was
an Eternit plant and in Palermo, site of an imparihipyard.

The organisation of the Regional Operative Cen€®R) of Sicily is centrally based on the
cooperation between the Regional Epidemiologicaedmtory (OER), at which the register is based,
and the Cancer Register of the Province of RagR$&]; the latter has the task of checking the dqyali
and the completeness of the data; peripherallyagh ef the 9 Provinces of the Region the managers
responsible for surveying and for carrying out ititerviews for evaluating exposure to asbestos have
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been identified amongst the epidemiology servicHf;sthe asbestos exposure is carried out in
cooperation with the occupational physicians of tbgpective Local Health Units. In short the data
flow of the Regional Mesothelioma Register of Sidiakes place through active surveying at the
Pathological Anatomy Departments, hospital wards diagnosis and treatment, system of public
hospital archives, private clinics, university depeents, the hospital discharge system, mortality
records of the Local Health Units (ASL) and occugral medicine services; the surveying sheets and
a copy of the clinical documentation of individwalses (even suspect ones) are sent to the RTR where
a pathologist and a biologist check the quality anthpleteness of the data collected and make the
final recording attributing the level of diagnostertainty in accordance with the ISPESL guidelines
After the assessment the RTR communicates to tharfeial contact person the names of the patients
to be subjected to medical history surveys. All theper material of the registration including
surveying sheets, medical history questionnairgieso of the clinical documentation typically
equipped with the histological or cytological repibrapplicable and the death certificate if apabte

is archived and kept at the head offices of RTRe [Hitter is responsible for the inputting of dattoi

the database of the National Mesothelioma Reg{&eNaM) and the transmission of the registration
file to OER which in turn sends it to the ISPESL Rbme, national headquarters of the National
Mesothelioma Register (ReNaM). The RTR also camieisthe follow-up of cases recorded through
the local registry offices: the last updating ofettrer a person is still alive is on 31.12.2004. DR,
which organised a specific training course forrienagers of the Regional Operative Centre (COR) of
Sicily and drew up the memorandum with the exeeufivocedures, is in charge of the monitoring of
the registration, collaborates in the data analgsid organises periodical workshops between the
various managers and colleagues of the Regionalafpe Centre (COR) of Sicily for problem solving
or the improvement of recording procedures.

In the period 1998-2001 the average number of cafemesothelioma in all the anatomical sites
recorded in Sicily is 71 patients/year. The ratic@tain MM/all mesotheliomas matches the national
one in women (69.8% and 72.6% respectively in Biaild Italy), whilst it is slightly lower than the
national value in men (70.6% and 76.5% respectiwelpicily and Italy). In this calculation it is
necessary to mention that the number of casesdedanly on the basis of the death certificate with
mention of mesothelioma (DCO [Death Certificate ¥nis slightly higher: 12.7%. The geographical
comparisons of the rates of incidence put Sicilgimnintermediate position of risk of people fallifig
due to pleural mesothelioma both in men and woroempared to the other Italian Regions the rate of
peritoneal mesotheliomas is among the lowest in (@134 x 100,000) and the lowest in women
(0.058 x 100,000). Preliminary analyses on theanegional distribution of cases highlight a high
incidence compared to the Regional population ofly5in men in Gela, Priolo, Augusta, Biancavilla
and Palermo (Standardised Incidence Ratio (SIRhdnighan 100 statistically significant, data not
presented in this report). Even though the dafaualidated by the fact that the percentage of £ase
with a medical history definition in the Regiongb@ative Centre (COR) of Sicily is among the lowest
(45.8% against the national value of 69.8%) it $thdae taken into account that economic-working
activities more frequently referred to in the infews are construction and agriculture among med, a
housewife for women. The Regional Operative Cef@@R) of Sicily takes part in the ISPESL project
B37/MDL/02 project “Survey and in-depth medicaltbry study of cases of mesothelioma defined as
having unknown exposure by Epidemiological Suraeitle systems which use the standards of the
National Mesothelioma Register”, and in the ISPEEBM5/DML/03 research project: “malignant
mesotheliomas with non-pleural location”.

A description of trends in the recording activitwas published in thBlotiziario OE[Tumino R., et

al., 2002]. Oral communications were presentedh® 3" and & meeting of the Italian Cancer
RegistryAssociation (AIRT). The Ragusa Cancer Regis co-author of an article on mesothelioma
incidence trends in Europe [Montanarcefal, 2003].

The activity of the Regional Operative Centre (CQR)Sicily is based on the cooperation of the
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following epidemiology representants and occupaiqrysicians: Alecci N. (Public Hygiene Service
—Local Health (USL) Unit 2 Caltanissetta), Annina KDccupational Medicine Department of the
Local Health Unit (AUSL) 8, Syracuse), Candura Rulglic Hygiene Service of the Local Health Unit
(AUSL) 9, Trapani), Caracausi R. (Occupational Mew Service, Local Health Unit (AUSL) 6
Palermo), Diaco T. (Occupational Medicine Departtredrine Local Health Unit (AUSL) 5, Messina),
Gafa R. (Biostatistics Office, Local Health Unit$R) 7, Ragusa), Di Benedetto G. (Occupational
Medicine Department of the Local Health Unit (AUSIL) Agrigento), lcona A. (Occupational
Medicine Department, Local Health Unit (AUSL) 2 @Galissetta), L’Episcopo G. (Service Medicine,
Local Health Unit (USL) 4, Enna), Miceli G. (Locdlealth (USL) Unit 4, Enna), Miceli G.
(Occupational Medicine Department of the Local Headlnit (USL) 7, Ragusa), Morsello G.
(Occupational Medicine Service, Local Health UitSL) 9 Trapani), Parrinello L. (Occupational
Medicine Service, Local Health Unit (USL) 1 Agrigeh Pisana P. (Epidemiology Operating Unit and
Health Demographics, Catania), Randazzo M. (Hygi€@uwblic Health and Epidemiology Department
(S.I.S.P.E.) Local Health (USL) Unit 6, Palermogaglione L. (Occupational Medicine Department,
Local Health Unit (AUSL) 8, Syracuse), Trupia B.c@pational Medicine Service, Local Health Unit
(AUSL) 3 Catania).
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Table 11 — Mortality/incidence ratio.

The deaths due to pleural tumour are reported (ta68.0) from the archives of the mortality sheets
of the ISTAT, as are incident cases of pleural rtredmma reported to the National Mesothelioma
Register (ReNaM) by gender and region. The refergrariods for the Regions are different and are
reported in the first column of the table. The @ador must be assessed taking into consideration a
good approximation between pleural tumour and nmetioima and the short survival (generally less

than one year).

APPENDIX 1

Quality Indicators

Maortalita per
Incidenza del
Periodo di more maligno Rapporto
Regione mesotelioma.
fiferimento della pleura. M1
- |Numero di casi
Numero di casi
Uomini  [Donne [Uomini  [Donne [Jomini |[Donne
[1997-2000 PIEMONTE 358 229 370 227 1.0 1.0
000 LOMBARDIA 172 i 164 92 1.0 0.8
[1997-2000 MENETO 203 104 (188 80 1.1 1.3
[1997-2000 FRIULI VENEZIA GIULIA 119 39 47 1 2,5 0.8
19a7-2000 LIGURIA 356 105 426 100 (086 1,1
[1997-2000 EMILIA ROMAGNA 190 93 207 62 0.9 1,1
[1997-2000 [TOSCANA 205 63 197 34 1.0 1.9
[1996-2000 MARCHE 65 21 59 21 1.1 1.0
000 CAMPANIA 42 23 3 1 14,0 23,0
19a7-2000 PUGLIA 150 51 113 30 1.3 1.7
000 BASILICATA 7 ] 5 2 1.4 3.0
[1998-2000 SICILIA 169 78 152 28 1.1 2.8
TOTALE [2.169 956  |1.931 701 (11 1.4
Key:
Periodo di riferimento Reference period
Regione Region

Mortalita per tumore maligno della
pleura. Numero di casi

Mortality by malignant tumour of the
pleura. Number of cases

Incidenza del mesotelioma. Numero
casi

dncidence of the mesothelioma.
Number of cases

Rapporto M/I M/I ratio
Uomini Men
Donne Women
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PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA FRIULI-VENEZIA GIULIA
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
CAMPANIA CAMPANIA
PUGLIA APULIA
BASILICATA BASILICATA
SICILIA SICILY

TOTALE TOTAL
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Table 12 - Distribution of cases of malignant méstibma by code of diagnostic certainty by Region.

The table shows the proportion of cases of MM thatertain (according to the national guidelines)
compared to the total number of cases of MM repotte the National Mesothelioma Register
(ReNaM). Cases reported with diagnosis in the pefi®93-2001 and for all anatomical sites are
considered.

MM certo, probabile,
Regione MM catto | possibile. Numero di Rapporto {MI‘TA certo J'IhflM
Numero di casi - certo, probabile, possibile)
Uamini | Donne | Uomini Danne Uamini Donne
PIEMONTE 18] 338|783 464 0,79 073
LOMBARDIA 225 115|204 161 076 0,71
VENETO 87| 145|492 165 0,92 0,88
FRIULI VENEZIA GIULIA 85 ; 90 g 0.94 0.88
LIGURIA 452 a5 761 200 0,59 0,48
EMILIA ROMAGNA 315| 131 416 174 0,76 0,75
[TOSCANA 300 69 344 81 0,86 0,85
MARCHE a2 28] 103 38 0,89 0,74
CAMPANIA 63 13 63 13 1,00 1,00
PUGLIA 208 61 240) 69 0,87 0,88
BASILICATA 4 5 8 7 0,50 0.71
SICILA 155 34 215 47 0.72 0.72
[TOTALE 2004  1.041] 3746 1427 0,78 0.73
Key:
Regione Region
MM certo. Numero di casi Certain MM. Number of case
MM certo, probabile, possibile. Certain, probable possible MM.
Numero di casi Number of cases
Rapporto (MM certo / MM certo, Ratio (certain MM / certain, probable
probabile, possibile) possible MM)
Uomini Men
Donne Women
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA FRIULI-VENEZIA GIULIA
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
MARCHE THE MARCHES
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CAMPANIA CAMPANIA
PUGLIA APULIA
BASILICATA BASILICATA
SICILIA SICILY
TOTALE TOTAL
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Table 13. - Distribution of cases of malignant ntestioma by type of medical history definition by
Region.

The table shows the proportion of cases of MM ihaertain, probable or possible for which exposure
has been defined (i.e. the medical history questiba was given out and the exposure coded
according to the National Guidelines). Cases regovtith diagnosis in the period 1993-2001 and for
all anatomical sites are considered.

Mumero di casi : | Quota %
MNumero di casi .
Regione MM certo+ probabile+possibile esp::;bne amdeﬁriz::me d:;:xe
“da definire” anamnestica. Bnamnestica
PIEMONTE 1.247 803 444 356
LOMBARDIA 457 62 395 864
VENETO 587 60 527 89.8
FRIULI VENEZIA
GLUIA 98 11 87 86,8
LIGURIA %61 185 176 80,7
EMILIA ROMAGNA 590 174 416 705
[TOSCANA 430 47 383 89,1
MARCHE 141 49 @2 65.2
CAMPANIA 26 2 4 53
PUGLIA 309 14 295 95,5
BASILICATA 15 1 14 3.3
SICIUA 262 143 119 454
[TOTALE 5.173 1.621 3.562 68,7
Key:
Regione Region
MM certo + probabile + possibile Certain + probablpossible MM
Numero di casi con esposizione “da| Number of cases with exposure “to be
definire” defined”
Numero di casi con definizione Number of cases with medical history
anamnestica definition
Quota % casi con definizione % of cases with medical history
anamnestica definition
PIEMONTE PIEDMONT
LOMBARDIA LOMBARDY
VENETO VENETO
FRIULI-VENEZIA GIULIA FRIULI-VENEZIA GIULIA
LIGURIA LIGURIA
EMILIA-ROMAGNA EMILIA-ROMAGNA
TOSCANA TUSCANY
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THE MARCHES

MARCHE

CAMPANIA CAMPANIA
PUGLIA APULIA
BASILICATA BASILICATA
SICILIA SICILY
TOTALE TOTAL
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Table 14 - Distribution of cases of malignant méstibma with defined exposure by interview
procedure (direct interview, indirect interview, imberview) by Region;

the table shows the proportion of cases of MM ikatertain, probable or possible for which the
exposure has been defined through an interview thighpatient or the relatives compared to the total
number of cases looked at in-depth (i.e. for wtaddirect interview, an interview with the relativers
through the collection of data by another meansavailable). The total number of interviews can
exceed the number of cases with a medical histefipition because it is possible that the expossire
still being defined. Cases reported with diagnasithe period 1993-2001 and for all anatomicalssite
are considered.

" Parcantuale di
MNumearo di 'Lu:“? '::r:iﬂmr? Numero di casi casi con
casi pari a':": . ;"’a par i quali ssposizions
Regiane quali é stata Ll A lesposizione & | definita tramite
dizponibile | disponibile N
definta [ Lot b:ah definta |  intervista al
Fesposizions | | Intervista za itarvista|  soggello o ai
al soggello | familian familiar

PIEMONTE did 387 99 o 100,0
LOMBARDIA 3095 270 162 i 100,0
VENETO 527 160 306 61 884
FRIULI VENEZIA

(GIULLA BT 3 D B4 3.4
LIGURIA 776 338 371 &7 91,4
EMILIA ROMAGNA 416 157 246 13 96,9
[TOSCANA 383 195 180 B o7 9
MARCHE a2 17 73 3 o7 8
CAMPANIA 4 3 2 o 100,0
PUGLIA 295 132 155 B 97.3
BASILICATA 14 3 12 o 100,0
SICILIA 118 51 57 11 20,8
TOTALE 3,552 1715 1,663 254 93,0

* Le informazioni sono recuperate attraverso la documentazione del'lnail, dei semvizi
temitoriali di prevenzione e sicurezza nei luoghi di lavoro, dell'lnps e dalle cartelle cliniche.
Su questo argomento si vedano anche le relazioni dei COR. regionali.

Key:

Regione Region

Numero di casi per i quali é stata Number of cases for which exposure
definita I'esposizione was defined

Numero di casi per i quali & Number of cases for which interview,
disponibile I'intervista al soggetto with the patient is available

Numero di casi per i quali & Number of cases for which interview,
disponibile I'intervista ai familiari with the relatives is available
Numero di casi per i quali Number of cases for \Wwhegposure
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I'esposizione € stata definita senza | was defined without interview
intervista

Percentuale di casi con esposizione| Percentage of cases with exposure
definita tramite intervista al soggetto|aefined through interview with patient
ai familiari or relatives

PIEMONTE PIEDMONT

LOMBARDIA LOMBARDY

VENETO VENETO

FRIULI-VENEZIA GIULIA FRIULI-VENEZIA GIULIA

LIGURIA LIGURIA

EMILIA-ROMAGNA EMILIA-ROMAGNA

TOSCANA TUSCANY

MARCHE THE MARCHES

CAMPANIA CAMPANIA

PUGLIA APULIA

BASILICATA BASILICATA

SICILIA SICILY

TOTALE TOTAL

* The data are recovered through the documentaifotihe Italian National Institute for Insurance
against Occupational Accidents (INAIL), of the Lo€aevention and Safety at Work Departments, of
the National Social Security Institute (INPS) anohi the clinical records. See also the reportef t
Regional Operative Centres (COR).
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APPENDIX 2

The criteria for diagnostic definition

Source: Nesti M.et al. (ed). Guidelines for surveying and defining thesesa of malignant
mesothelioma and transmission of the data to dieut National Institute for Occupational Safetyglan
Prevention (ISPESL) by the Regional Operative GanttfSPESL monograph, Rome 2003. Available
at http://www.ispesl.it/ispesl/sitorenam/index.h@hapter Il.

2.1 Criteria for the definition of cases of intdresthe National Mesothelioma Register (ReNaM).

All cases of malignant mesothelioma, even suspeatedincluded and therefore recorded in the
National Mesothelioma Register. The case classifiogrovides for 5 groups and several subgroups
of decreasing levels of diagnostic certainty, itatten to the procedure and diagnostic certainty
achieved:

1. malignant mesothelioma that is CERTAIN (withubgroups)

2. PROBABLE malignant mesothelioma (with 2 subgup

3. POSSIBLE malignant mesothelioma (with 2 subgsdup

4. malignant mesothelioma TO BE DEFINED (with 3 gudups)

5. NOT malignant mesothelioma

Table 1 briefly shows the diagnostic examinatiatuired and their certainty for including the cases
the various groups and subgroups.

1 CERTAIN MALIGNANT MESOTHELIOMA

1.1 The case must be characterisedlbthe following conditions:

- Microscopic examination on material (histologicalcytological with centrifugation of the sedimpent
enclosed in paraffin, with characteristic morphadagyjpattern. Tissues removed during a post-mortem
examination are also included,;

- Immunohistochemistry with characteristic immunepbtypical pattern;

- Diagnostic imaging (confirmation of primary plabor peritoneal neoplastic lesion and exclusion of
alternative pathology) or else diagnosis of disghaf mesothelioma or similar assessment made by a
clinician.

1.2 The case must be characterised by all thevoilp conditions:

- Microscopic examination on histological materiahclosed in paraffin, with characteristic
morphological pattern. Tissues removed during &-pustem examination are also included,;

- Immunohistochemistry not carried out or patteoh aefined;

- diagnostic imaging (confirmation of primary plauor peritoneal neoplastic lesion and exclusion of
alternative pathology) or else diagnosis of disgaaf mesothelioma or similar assessment made by a
clinician.

1.3 The case must be characterised by all thevoilp conditions:

- Microscopic examination on histological materiahclosed in paraffin, with characteristic
morphological pattern. Tissues removed during &-pustem examination are also included,;

- Immunohistochemistry not carried out or patteoh aefined;

- Absence of clinical and radiological data avdiato the Regional Operative Centre (COR) to assess
the legitimacy of clinical diagnosis.

2 PROBABLE MALIGNANT MESOTHELIOMA
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2.1 The case must be characterisedlbthe following conditions:

- Histological or cytological examination with enslre in paraffin carried out, even during an post-
mortem examination, but which did not give a resodlicating mesothelioma in a clear and reliable
way (doubtful case);

- diagnostic imaging (confirmation of primary plauor peritoneal neoplastic lesion and exclusion of
alternative pathology) or else diagnosis of disghaf mesothelioma or similar assessment made by a
clinician.

2.2 The case must be characterisedlbthe following conditions:

- Cytological examination not enclosed in paraftiarried out even during a post-mortem examination,
with characteristic pattern and report expressadnms clearly indicative of mesothelioma (and aiot
simple malignant neoplasia);

- Diagnostic imaging (confirmation of primary plabor peritoneal neoplastic lesion and exclusion of
alternative pathology) or else diagnosis of disgaaf mesothelioma or similar assessment made by a
clinician.

3 POSSIBLE MALIGNANT MESOTHELIOMA

3.1 The case must be characterised by:

- Indicative clinical and radiological data;

- Diagnosis of discharge of mesothelioma (the disgh code alone is insufficient, it is necessary to
assess the medical record to check that it is me&oglasia from another site in the body affectimgy
pleura). Cases in which the records have not beg@mieed are not included in this category;

- Absence of histological examination;

- Absence of cytological examination.

3.2 The case must be characterised by:

- Death Certificate Only (DCO) with presence on tleath certificate of the ISTAT of the wording
“mesothelioma”.

Cases in which the death certificate has not beammed are not included in this category;

- Absence of histological examination;

- Absence of cytological examination.

- Absence of clinical and radiological data.

4 CASES TO BE DEFINED

This category must be only used as a “temporaryagoer” in which to classify the cases undergoing
verification. Cases occurring in resident personsnother Region must be reported to the relevant
COR which will then report them to the ISPESL.

4.1 The case must be characterised by:

- Histological or cytological examination enclosed paraffin, in the absence of a characteristic
morphological pattern (doubtful case), in the abseuf positive diagnosting imaging for mesothelioma
or mesothelioma discharge diagnosis or similarssssent made by a clinician.

or

- Immunohistochemistry not carried out, with doubimmunophenotypical pattern, in the absence of
positive diagnostic imaging for mesothelioma or atkslioma discharge diagnosis or similar
assessment made by a clinician.

4.2 The case must be characterised by:

- Hospital Discharge Forms (SDO) diagnosis onlythaut reading of the medical record and without
further diagnostic data.

4.3 The case must be characterised by:

- Only DCO defined on the basis of the ICD IX deatke, without reading of the death certificate.
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5 NON MESOTHELIOMA

This is the level for cases which from level 4.6 aot able to reach a higher level (1.0; 2.0; af@gr
having ascertained death and having waited at teastmonths from death (understood as the time
limit for the execution of post-mortem examinatiavisich could better define the diagnosis).
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Table 1 - Summary of the classification criteriadases relevant to ReNaM.

1.3

1. Malignant 2. PROBABLE | 3. POSSIBLE 4. Malignant
mesothelioma that is malignant malignant mesothelioma
CERTAIN mesothelioma | mesothelioma SUSPECTED and
TO BE DEFINED
Type of 11 1.2 1.3 2.1 2.2 3.1 3.2 4.1 4.2
diagnosis
Histological QMC | QMC | QM | QMD - - - QMD - -
material Yes Yes C Yes
enclosed in Yes
paraffin
Cytological QMC | QMC - QMD - - - QMD - -
material (Yesif | (Yesif (Yes if
enclosed in the the the
paraffin previo | previo previo
us one| usone us one
is not | is not is not
availab| availab availab
le) le) le)
Cytological - - - - QMC - - - - -
material not Yes
enclosed in
paraffin
Immunohistochel C - - - - - - Not - -
mistry with Yes underta
immunophenoty ken or
pical pattern doubtfu
I
outcom
e
Diagnostic C C - C C Indica - - - -
imaging Yes Yes Yes Yes tive
Yes
Clinical or C C - C C Indica - - Hospit| -
Hospital (Yesif | (Yesif (Yesif | (Yesif | tive al
DischargeForms| the the the the | (Yesif Discha
(SDO) diagnosis| previo | previo previo | previo | the rge
us one| us one us one| us one| previo Form
is not | is not isnot | isnot | usone (SDO)
availab| availab availab| availab| is not only
le) le) le) le) availa
ble)
Autopsy C C - C C - - - - -
diagnosis (Yesif | (Yes if (Yesif | (Yes if
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the the the the
previo | previo previo | previo
us one| us one us one| us one
isnot | is not is not | is not
availab| availab availab| availab
le) le) le) le)
Death certificate - - - - - - Mesoth - - IC
elioma D
conditio IX
n Co
Yes de
onl
y

QMC: Characteristic Morphological Pattern
QMD: Doubtful Morphological Pattern

C: Certain

YES: Necessary
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APPENDIX 3

The new codification table for coding the economiexposure sectors
(Ateco 91 ISTAT codes - ReNaM classification)

ReNaM Economic sector ISTAT ATECO 91
CODE ( ReNaM classification) Codes
01 Engineering industry 29*, 30*, 31*, 32*,
33*
02 Metallurgical industry 27.0%, 27.1*, 27.4*]
27.5*
03 Petroleum extraction and refining 23.20*,11.11*
04 Mineral extraction 10*, 11* and not
11.11*, 12*, 13*,
14*

05 Metal product manufacture 27.2*, 27.3*, 28*

06 Textiles industry 17*, 24.7*

07 Non-metalliferous mineral industry except 26.23*, 26.26*,
asbestos cement 26.3*%, 26.4*, 26.5*,

26.6* and not 26.65

08 Asbestos cement industry 26.65*

09 Railway rolling stock 35.20*

10 Shipyards 35.11*

11 Maintenance and production of transport vehjcle®4*, 35* and not
car and motor-vehicle workshops (excluding | (35.20* or 35.11%),
shipyards and railway rolling stock yards) 50.2*, 50.40.3

12 Food and drinks industry (except sugar-refirg@rie15* and not 15.83*

13 Sugar-refineries 15.83*

14 Chemical industry and plastics 25.2*%, 23* ant no

23.20*, 24*, and not
24.7*

15 Rubber industry 25.0*, 25.1*

16 Wood industry and wood products 20*

17 Tobacco industry 16*

18 Tanning industry, manufacture of leather and fu18.10*, 18.30*, 19*
items
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ReNaM Economic sector ATECO 91 ISTAT
COD. ( ReNaM classification) Codes

19 Clothes manufacturing (clothing industry) 18tlarot (18.10*
or 18.30%)

20 Glass and ceramics industry 26.1*, 26.20%,
26.21*, 26.22*,
26.24*, 26.25*

21 Paper industry and paper products (including | 21*, 22*

publishing sector)
22 Other manufacturing industries (furniture, 36*
jewellery, musical instruments, sports goods, efc.)

23 Construction 45*

24 Electricity and gas production 40*

25 Recovery and recycling 37*

26 Agriculture and rearing 01*, 02*

27 Fishing 05*

28 Hotels, restaurants, bars 55*

29 Trade (wholesale and retail) 50.0*, 50.1*, 50.3
50.4*, 50.5*, 51*,
52* 70* 71* 72*

30 Sea transport 61*

31 Land and air transport 60*, 62*, 63*and 1
63.11*

32 Maritime transport cargo handling 63.11*

33 Public Administration 75*, 99*, and not
75.22*

34 Education 80*

35 Military defence 75.22*

36 Banks, insurance, postal services 64*, 65*, 6G*,

37 Health and social services 85%, 90*, 91*, 92*
o3*

38 Other 26.7*, 26.8*, 41*,

63*, 73*, 74*, 95*
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APPENDIX 4

Statistical methods

The standard reference population for the ratéiseidtalian one from the 1991 census and the method
for standardisation is the direct one.

For the Regional Operative Centre (COR) of Ligutiee surveying starts from 1994 for the
Municipality of Genoa only, for 1995 it concerngtRrovince of Genoa and is extended to the whole
Liguria Region from 1996. For the period 1994-199@uria collected only the cases of pleural
mesothelioma. The data of the COR of Emilia-Romafgnahe period 1993-1995 almost exclusively
refer to the Province of Reggio Emilia whilst sint®96 the incidence has been considered to be
complete and referring to the whole area. The §ipectes by gender and age (Table 6a) are also
obtained with reference to the resident population.

In symbols

<

= To = et L 00000

—

Crude rate =

Where n = number of cases in the period by age group;
p1 = resident population by age group
I = age group index

=T = L.:-ZI-ZI_-ZI-ZI-ZI

Crude rates = P

ST, apopstand )

Standardised rates = 3, popstand

Where pop stand= standard population (Italy 1991 census) by agem

The standard errors of the standardised ratesacelated according to the guidelines contained in
Cancer incidence in Five Continents
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APPENDIX 5
DECREE OF THE PRESIDENT OF THE COUNCIL OF MINISTERS
n. 308 DATED 10 DECEMBER, 2002.
“‘RULES FOR THE DEFINITION OF THE MODEL AND THE PRCEDURES FOR KEEPING
THE REGISTER OF CASES OF ASBESTOS-RELATED MESOTHEMAS IN ACCORDANCE
WITH ARTICLE 36 OF LEGISLATIVE DECREE 277 DATED 199

PUBLISHED IN THE OFFICIAL JOURNAL DATED 7 FEBRUARY2003

289



OFFICIAL JOURNAL
Year no. 144 — No. 31
Rome, Friday 7 February 2003
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THE PRESIDENT
OF THE COUNCIL OF MINISTERS
UPON THE PROPOSAL OF
THE MINISTER OF LABOUR
AND SOCIAL POLICIES
AND OF
THE MINISTER OF HEALTH

Having regard to Article 36, Paragraph 3 of Ledigta Decree No. 277 dated 15 August 1991,
which prescribes, for the protection of workersiagfarisks connected to exposure to asbestos &, wor
the definition of the model and the procedureskeeping the register of cases of asbestos-related
mesotheliomas, as well as the procedures for @nesmnission of the clinical documentation to the
Italian National Institute for Occupational Safetyd Prevention by the bodies of the National Health
Service and the public and private social secuanily insurance institutes;

Having regard to Article 17, paragraphs 3 and Baxt No. 400 dated 23 August 1988;

Having obtained the opinion of the Permanent Cemes for relations between the State, the
Regions and the Autonomous Provinces of TrentoBaigano in the session dated 21 May 1998;

Having heard the opinion of the Controller for giretection of personal data;

Having heard the Opinion of the Public AdministoatiAuthority for Information Technology;

Having heard the opinion of the Council of Statepressed by the Consultation Department for
legislative instruments in the assembly dated 29,M800;

Upon the proposal of the Ministers of Labour andi&@dPolicies and the Minister of Health;

HEREBY ADOPTS
the following rules:

Article 1.
National Register of cases of asbestos-related thekoma

1. The national register of cases of asbestoseklatesothelioma is set up at the Italian National
Institute for Occupational Safety and Preventi@PESL). ISPESL is authorised to collect and process
the data as per Art. 22 of Law No. 675 dated 3leldier 1996, as amended by Article 5 of
Legislative Decree No. 135 dated 11 May 1999.

2. The register collects data on cases of maligmesothelioma of the pleura, peritoneum,
pericardium and vaginal tunic of the testicle, di@ged in Italy, with the purpose of:

a) estimating the incidence of cases of mesothalionitaly;

b) gathering data on the past exposure to ashektesorded cases;

c) contributing to the assessment of effects, st palustrial use of asbestos and the acknowledgmen
of sources of contamination;

d) promoting research projects to assess the asiwocbetween cases of mesothelioma and exposure
to asbestos.

Article 2.
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Regional Operative Centres

1. In each Region, the health departments idetitéyregional operative centres, hereinafter referre
to as COR, and appoint the official responsible tfer surveying of cases of mesothelioma and to
examine past exposure to asbestos, as well as,thp@roposal of the latter, the deputy in the adse
holidays, absence or impediment of the former.

2. For the purposes of identifying the CORs, thalthedepartments take account, where applicable,
of the facilities already operating in the Regiardan the Autonomous Provinces such as: regional
epidemiological observatories or other epidemialabiservices, local mesothelioma archives,
population cancer registers.

3. Within a hundred and eighty days from the ddtéssue of this decree, the Regions and the
Autonomous Provinces of Trento and Bolzano shathmaonicate to ISPESL the identification data
and the operating procedures of the CORs.

4. The surveying as per Paragraph 1 includes thescas per Article 1 above, diagnosed since 1
January 2000.

Article 3.
Tasks of the Regional Operative Centres

1. The CORs shall:

a) collect and archive the data on all cases obtheoma of the pleura, peritoneum, and vaginaictu
of the testicle, on the basis of the data as pexgfaph 4;

b) define the cases from the point of view of diags;

c) assess the quality of the diagnoses received;

d) research and integrate the data of the casesfidd on past exposure to asbestos;

e) periodically monitor the data flow of cases otsothelioma, also in order to assess their
completeness;

f) send to the ISPESL, through the notificationeth@s per Annex 1, the data on the diagnoses and
assessments of exposure safeguarding the legeslatescriptions pursuant to Law No. 675 dated
1996 and Legislative Decree No. 135 dated 1999.

2. The CORs shall undertake the tasks pursuanaragPaph 1 above, in accordance with standards
defined and periodically updated by ISPESL, alsthwhe cooperation of the CORs, by drawing up
suitable guidelines.

3. The staff of the CORs must respect professiandlofficial secrecy when undertaking the tasks
pursuant to Paragraph 1.

4. Public and private health facilities shall sypPlOR with the data pursuant to Paragraph 1, Letter
a).

Article 4.
Cooperation with other institutes

1. ISPESL, the National Social Security InstitutéRS), the Italian National Institute for Insurance
against Occupational Accidents (INAIL) and the otRablic and Private Social Security and Insurance
Institutes, shall work together in order to comgletr reciprocally supplement the data in their
possession.
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Article 5.
Procedures for and maintenance of the register

1. The register as per Article 1, may be computeris accordance with Article 6 below, and shall
in any case be held in accordance with the reguiatipursuant to Law No. 675 dated 1996, in
accordance with the Decree of the President oRidygublic No. 318 dated 28 July 1999, concerning
the protection of the person and other partiesrd#gg the processing of personal data.

2. The CORs and ISPESL must issue, through theptateessing managers, as identified in Art. 5
of Law No. 675 dated 1996 and Article 2, Paragraptabove, specific authorisations to the data
maintenance or processing controllers.

3. The register as per Article 1, if kept in pafsmat, must comply with the form shown in Annex
1.

4. ISPESL shall send to the Regions on an annuasé lthe summary data for the results of the
register outlined in this decree. This sending Isbal carried out anonymously, as per Art. 23,
Paragraph 4, of Law No. 675 dated 1996.

Article 6.
Automatic data processing systems

1. The procedures for the creation, sending, sgpduaplication, reproduction and validation, even
temporal, of the data regarding the register asApgcle 1, must comply with the prescriptions of
Decree of the President of the Republic No. 513dlat0O November 1997, and of Decree of
Implementation of the President of the Council ahisters dated 8 February 1999, of the Resolution
of the Public Administration Authority for Informan Technology (AIPA) No. 24 dated 30 July 1998,
and subsequent amendments and by the regulatigpienmanting Decree of the President of the
Republic No. 428 dated 20 October 1998. The aboweout prejudice to any reference standards
collected in a consolidated act.

2. Access to the functions of the system is peeditinly for subjects expressly qualified for data
input and, from a separate list, for subjects augld only for reading.

3. The validation of the data, even temporal, mustable to be traced back to the subject
responsible for the COR, with a digital signatunel éime stamp added to the document as per Decree
of the President of the Republic No. 513 dated 1997

4. Any data changes must never replace the oridgatal already stored, but only supplement it.

5. The communications carried out in accordancén Witticle 36, Paragraph 3, of Legislative
Decree No. 277 dated 1991, may also be made byuenged systems, with the procedures set by the
addressees of these communications.

6. The data present in databases, lists or regjstaust be processed with ciphering techniques or
identification codes, or any new systems becomivgjlable based on technological progress, that
allow the identification of people concerned orflyaquired, in accordance with Art. 3, Paragraphs 4
and 5 of Legislative Decree No. 135 dated 1999.

This decree, along with the Government seal, wdl dntered into the Official Collection of
legislative instruments of the Italian Republicisithe obligation of whoever is responsible toevie
it and make sure others observe it.

Rome, 10 December, 2002

p. The President of the Council of Ministers
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LETTA

The Minister of Labour and Social Policies
MARONI

The Health Minister
SIRCHIA

Endorsedthe Keeper of the SealSASTELLI
Registered in the Court of Auditors on 17 Janu203
Institutional Ministries, register No. 1, sheet Nd4
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REGISTER OF CASES OF ASBESTOS-RELATED MESOTHELIOMAS

Notification sheets to be sent to ISPESL

Date of compilation dd/mm/yy

Regional Operative Centre (C.O.R) Code

Manager

Address Via

municipality Zip code Province
Tel. N. Fax n.

Personal data of the subject

Case ldentification Code (C.1.C)

Taxpayers’ number

Surname

Name

Gender: M F Date of birth: dd/mm/yy

Place of birth
Commune ISTAT code ZIP Code Prov.

Place of residence
Via
Commune ISTAT code ZIP Code Prov.

Survival status: Alive Dead (date of death)

Form MESO Al
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Case ldentification Code (C.I.C.)

Anatomical Site: Pleura Peritoneum Pericardium Yabgiunic of the Testicle
Death Certificate Date: dd/mml/yy
Clinical diagnosis: Date: dd/mml/yy
Radiological examinations: Date: dd/mm/yy
Computerised Axial Tomography Date: dd/mml/yy
Cytological Examination: Date: dd/mml/yy
Histological Examination: Date: dd/mml/yy
Immunohistochemical examinations: Date: dd/mm/yy
Post-mortem examination: Date: dd/mml/yy
Morphology: CIM —m Date: dd/mml/yy
Morphology: CIM-m Date: dd/mml/yy

MAXIMUM “DIAGNOSTIC ASSESMENT” REACHED

LEVEL DATE: DD/MM/YY

Form MESO AlY
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Case ldentification Code (C.1.C)

Definition of

Interview:

In case of interview state:

Exposure

yes

no

Interview to the subject:
Interview to the relatives:

Occupational exposure:

Date: dd/mml/yy
Date: dd/mmlyy

Yes

In case of occupational exposure state

No

ISTAT Description |ISTAT |Job Start off End of| Notes | Assessment
Code economic |code |Description |the the level

Ateco 91 activity (Job) activity | activity

(Economic (year) |(year)

activity)
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C.I.C.
Domestic exposure: YES NO

In case of domestic exposure state

Cohabitant exposed: Parent Economic Activityrf@$ Ateco91)
Spouse Economic Activity (ISTAT Ateco91)
Children Economic Activity (ISTAT Ateco91)
Other Economic Activity (ISTAT Ateco91)

Environmental exposure: YES NO
In case of environmental exposure state

Used to live near: Chemical works
Iron and steel plant
Thermo-electric power plant
Port
Shipyard
Cement factory
Eternit production plant
Incinerator
Quarry or mine
Other

Distance of the source of exposure from the dwgllin

Definition of exposure resulting from leisure adiss: YES NO
In case of exposure resulting from leisure actegittate:

D.LY

Masonry work

Plumbing or electricity repairs

Thermal insulation work

Car or mechanical vehicle repairs

Other

MAXIMUM “MEDICAL HISTORY ASSESSMENT” REACHED

LEVEL

Form MESO-A1
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SPECIFICATIONS FOR FILLING IN THE FORM

Communication of cases of mesothelioma to ISPESL.

The CORs shall send ISPESL, Department of Occupeatidedicine, Occupational Epidemiology
Laboratory, Via Alessandria No. 220/E - 00139 Roraecommunication of cases of malignant
mesothelioma of the pleura, pericardium, peritoneunth vaginal tunic of the testicle reported in ithei
area of jurisdiction on a yearly basis.

A code for each COR is assigned by ISPESL.

The COR, after checking the completeness and densig of the data, shall give each case a C.I.C.
(case identification code) in progressive numeoainf which will be communicated to ISPESL and
must be used for every subsequent update of the.sam

The data may be sent in paper format (Form MESO-@xlglectronically; in the latter case the
technical features of the electronic format willdgreed with ISPESL.

Where necessary, ISPESL may ask COR for a copfreotdomplete documentation concerning a
case of interest or a group of cases.

At pre-set periods the CORs shall send to ISPE®L atthive together with the case histories
updated as of 31 December of the year of referdnckided in the archive are also those casesathat
the date of sending are not fully defined (for am&te only the personal and diagnostic data have bee
obtained).

With reference to reports of cases relating to &@ther than that which sent the case, ISPESL will
send the data to the relevant COR for each area.

All the data inherent to Epidemiological Surveiltanwill be kept so that the personal data remains
separate from the clinical and medical history data

The Form MESO-AL for notifying ISPESL of casesciipations for filling in.
The Form MESO-AL is made up of four parts:
the data inherent to the CORs and the personabfitiie subjects;
the characteristics of the diagnostic definition;
the characteristics of the medical history defamt{working history);
any domestic, environmental and/or hobby-relatgzbeure.

Part |

COR.

“Date of compilation” = format: dd/mm/yyyy. Eachnte data is sent through the MESO Al, the
CORs will record the date of compilation which #fere becomes the guiding element for updates and
the construction of the “historical”.

“COR code” The COR codes are pre-set by ISPESLvatidbe communicated when they are set

up.

Private data of the subject

“Case identification code” = 6 numerical charactérhis code will be assigned by the COR in
sequential form (progressive unique general). Tddecafter assigning, must be used by each COR for
the subsequent reports (updates).
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Part Il

Diagnostic definition.

The summary of the diagnostic data obtained by@Rs and recorded on the special sheet
prescribed by the ISPESL Guidelines, is shown énsiiicond part of the form.

“Morphology”: CIM-M”" = show the code specified bye International Disease Classification
reserved for oncology - sector I1”.

“Maximum assessment level reached” = show the camteesponding to the definition criteria
supplied by the ISPESL Guidelines. On the basihefguidelines supplied by the ISPESL Technical
Committee the definition criteria may be modifieaty changes shall be promptly communicated to the
CORs.

“Date maximum assessment level reached” = showddle of definition of the diagnosis. This date
will be used by ISPESL to assign the year of inect#eand the age at diagnosis of the subject.

Part Il

Definition of medical history.

The third part shows the data for the reconstractiboccupational etiology surveyed through the
medical history questionnaire prescribed by theElISP Guidelines.

It is worth highlighting that, for the same subjdtiere may be different sectors of production and
different jobs reported, all significant for exammig exposure to asbestos. In this case the assetssme
level assigned must be shown for each exposure.

Part IV

Domestic exposure, environmental exposure, hobbies.

Show the data collected through the medical histpugstionnaire provided by the ISPESL
Guidelines.

Should exposure of a different nature be found Ypational, domestic, environmental, hobby-
related) all the relevant boxes must be filled in:

“maximum medical history assessment level reachledSshow the code corresponding to the
definition criteria prescribed by the ISPESL Guides. This code will be assigned by the COR with
reference to the entire medical history surveykthdre is exposure of a different nature, the G@IR
show the code of the greatest exposure.

The reference guidelines are published in the I3H&®nal “Information sheets” No. 1, year 1996,
pages 19-106. The subsequent changes will be maithe ispecial ISPESL publications and promptly
communicated to the CORs.

NOTES

Introduction:

The text of the notes published here was editethéywuthorised administration, in accordance with
Article 10, Paragraph 3, of the consolidation dcthe arrangements on the promulgation of the laws,
on the issuing of the decrees of the Presidenh@fRepublic and on the official publications of the
Italian Republic, approved with Presidential DecfeeP.R.) No. 1092 dated 28 December 1985, only
for the purposes of facilitating the interpretatafithe legal provisions to which reference is made
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value and the effectiveness of the Legislative tiatsscribed here remain unchanged.

Notes to the preambles:

- Paragraph 3 of Article 36 of Legislative Decree. 77 dated 15 August 1991, concerning:
“implementation of Directives No. 80/1107/EEC, Ni2/605/EEC, No. 83/477/EEC, No. 86/188/EEC
and No. 88/642/EEC, regarding the protection of kems against risks arising from exposure to
chemical, physical and biological agents at wankagécordance with Article 7 of Law No. 212 dated 30
July 1990” (published in Official Journal No. 208tdd 27 August 1991, ordinary supplement), states:

“Article 36 (Register of tumoujs- 1. - 2.0missis

3. With Decree of the President of the Council ahisters, upon the proposal of the Ministers of
Labour, Social Security and Health, the model ané procedures for keeping the register are
determined, as are the procedures for sendingabengentation pursuant to Paragraph 2”.

- Paragraphs 3 and 4 of Article 17 of Law No. 4@fed 23 August 1988, concerning: “Regulations
of the activity of government and regulations af #residency of the Council of Ministers” (publidhe
in Official JournalNo. 214 dated 12 September 1988, ordinary supplgnstate:

“Articles 17 Regulation¥'. - 1. - 2.0missis

3. By Ministerial Decree regulations may be adopiadthe issues under the jurisdiction of the
Minister or authorities subordinate to the Ministehen the law expressly grants said power. These
regulations, for matters under the jurisdiction e&veral Ministers, may be adopted by
interdepartmental decrees, without prejudice torieed for suitable authorisation by the law. The
Ministerial and interdepartmental regulations candictate regulations contrary to those of the
regulations enacted by the Government. They musbbenunicated to the President of the Council of
Ministers before their issuing.

4. The regulations pursuant to Paragraph 1 andnihesterial and interdepartmental regulations,
which must include the name of “regulations”, ade@ted subject to the approval of the Council of
State, subject to the endorsement and registratitm the Court of Auditors and published in the
Official Journal.

Note to Article 1, Paragraph 1:

- The text of Article 22 of Law No. 675 dated 31deeber 1996, (protection of the persons and
other subjects with respect to the processing tfqmal data), as amended by Article 5 of Legistativ
Decree No. 135 dated 11 May 1999, (supplementasyigions of Law No. 675 dated 31 December
1996, on the processing of sensitive data by pudlithorities) and by Legislative Decree No. 467
dated 28 December, 2001 (provisions correctingsamgplementing the regulations on the protection of
personal data, in accordance with Article 1 of dev 127 dated 24 March, 2001), is as follows:

“Art. 22 (sensitive datpa - 1. Personal data required for revealing ragrad ethnic origin, religious,
philosophical or other kinds of beliefs, politicapinions, membership of Parties, trade unions,
associations or religious, philosophical, politicaltrade union organisations, as well as persdat
required to reveal the health status and sexudishabay only be subject to processing with thetemi
consent of the person concerned and subject tpribleauthorisation of the Controller

1-bis. Paragraph 1 does not apply to data relattngsupporters of religious creeds whose
relationships with the state are governed by agee¢snin accordance with Arts. 7 and 8 of the
constitution, as well as those relating to subjéeéd with reference to exclusively religious aiha/e
regular contact with the same creeds, that areepsacl by the relevant civilly recognised bodies or
organisations, provided that the data are not commated or spread outside the same creeds. The
latter involve suitable guarantees as regardsribeegsing carried out.
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1-ter. Paragraph 1 does not apply, also, to dg@rdeng membership of trade union or professional
associations or organisations to other trade urvorprofessional associations, organisations or
confederations.

2. The Controller shall communicate the decisionpaeld on the request for authorisation within
thirty days, after which the lack of an answerdgsigalent to refusal. With the authorisation praoots
or subsequently, also on the basis of possibldicaion, the Controller may prescribe measures and
precautions as a security for the person concemeidh the processing controller is obliged to adop

3. The processing of the data indicated in Pardgiapy public subjects, excluding public economic
bodies, is only permitted if authorised by expriegml provision, specifying the types of data which
can be processed, the operations that can be edeant the significant public interest aims to be
pursued. In the absence of an express legal poovisind excepting the cases prescribed by the
Legislative Decrees amending and integrating #wg issued as implementing Law No. 676 dated 31
December 1996, the public authorities may ask tloati@ller, in the course of the legislative
specification, the identification of the activitjeanong those assigned to the same subjects bavhe
which pursue significant aims of public interestdafor which the data processing indicated in
Paragraph 1 is consequently authorised, in accoedaith Paragraph 2.

3-bis. Where the aim of significant public interesispecified in accordance with Paragraph 3 but
the operations that can be executed and the tyjpdata are not specified, the public authorities, i
application of this Law and of the Legislative Dees implementing Law No. 676 dated 31 December
1996 regarding sensitive data, shall identify angbligise, in accordance with the respective
regulations, the types of data and operationstlstrielevant and necessary in relation to the aims
pursued in the individual cases, bringing this tdeation periodically up to date.

4. The personal data outlined in Paragraph 1 maprbeessed subject to authorisation by the
Controller:

a) should the processing be carried out by nonitpmadking associations, agencies or facilities,
including non-recognised ones, political, philosegh religious or trade-union in character, inchgl
parties and political movements, religious creedd eommunities, for the pursuit of lawful ends,
relating to the personal data of their supporterssabjects that have regular contact with the
association, agency or body in relation to thesgsaprovided that the data are not communicated or
disseminated outside of the relevant circles arel dgency, association or body set up suitable
guarantees relating to the processing carried out;

b) should the processing be necessary for the safegg of the life or of the physical safety of
the person concerned or of a third party, should ghrson concerned not be able to give his/her
consent due to physical impossibility, inabilityaot or inability to understand or express a will;

c) should the processing be necessary for the pagoof carrying out defensive investigations in
accordance with Law No. 397 dated 7 December 200y any case, to enforce or defend a right
during a judicial hearing, of equal rank to thattleé person concerned when the data are suitable fo
revealing the health status and sex life, provitied the data are exclusively processed for thess a
and for the period strictly necessary for theirquitt The Controller shall prescribe the measures a
the precautions pursuant to Paragraph 2 and stoatiqie the execution of a suitable code of ethnzs a
good practice in accordance with the procedurepasArticle 31, Paragraph 1, Letter h. The
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provisions of Article 43, Paragraph 2 shall remamaffected”.

Note to Article 5, Paragraph 1:

- The text of Decree of the President of the Repukb. 318 dated 28 July 1999 (Regulations for
the identification of minimum security measures fmrsonal data processing, in accordance with
Article 15, Paragraph 2, of Law No. 675 dated 3tdédeber 1996), is published in Official Journal no.
216 dated 14 September 1999.

Note to Article 5, Paragraph 2:
- The text of Article 5 of Law No. 675 dated 31 Batber 1996, is as follows:

“Article 5 (data processing carried out without the aid of &lecic meany — 1. The processing of
personal data carried out without the aid of eteutr or automated means is subject to the same
regulations provided for the processing with treecdithis means”.

Note to Article 5, Paragraph 4:
- The text of Article 23, Paragraph 4, of Law N@5&lated 31 December 1996, is as follows:

“Article 23 (health data). - from 1. to @missis

4. The dissemination of data required to revealthestatus is forbidden, except if necessary fer th
aim of preventing, ascertaining or stopping crimespbservance of the regulations governing the
matter”.

Notes to Article 6, Paragraph 1:

- The text of Decree of the President of the Raputb. 513 dated 10 November 1997 (Regulations
containing criteria and procedures for the creatiarchiving and sending of documents with
information technology and telecommunications unstents, in accordance with Article 15, Paragraph
2, of Law No. 59 dated 15 March 1997), is publishe@fficial JournalNo. 60 dated 13 March 1998.

- The text of Decree of the President of the CdumicMinisters dated 8 February 1999 (Technical
standards for the creation, sending, storing, dapbn, reproduction and validation, even temparhl,
computerised documents in accordance with Article&agraph 1, of Decree of the President of the
Republic No. 513 dated 10 November 1997 is publishaheOfficial JournalNo. 87 dated 15 April
1999.

- The text of Decree of the President of the Rapulb. 428 dated 20 October 1998 (Regulations
for the management of computer records by the puatithorities), is published @fficial JournalNo.
291 dated 14 December 1998.

Note to Article 6, Paragraph 5:
- For the text of Article 36, Paragraph 3, of Légfive Decree No. 277 dated 1991, see the notes to
the preambles.

Note to Article 6, Paragraph 6:
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- The text of Article 3, Paragraphs 4 and 5, ofikkegive Decree No. 135 dated 11 May 1999, is as
follows:

“Art. 3 (processed data). - from 1. to@missis

4. The data contained in lists, registers or datad®akept with the aid of electronic or automated
means, are processed with ciphering techniquey tiiebuse of identification codes or others systems
that, considering the number and nature of theqased data, allow only the people concerned to be
identified if necessary.

5. Data which can reveal health status and sexatiéekept separate from any other personal data
processed for aims which do not require their Mgken processing these data one must carry out the
procedures outlined in Paragraph 4 even when sdaate not contained in lists, registers or dateda
or are not held with the aid of electronic or auab@d means”.
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