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eMesoleliomi da esposizions aﬂ’amlan{‘o usqto nelle ferrovier 130 casi itulianiv. Ven-
. gono brevementc passati in rassegna! le conoscenze disponibili sui rischi organici da
 amianto, i dati sugli usi di amiants nell) ferrovie, con partlcolare ciguardo alle Ferrovie
dello Stato italiane (FS) ed § gruppi di Favoratori a rischio in seguito allcsposizione ad
amiznto usate velle ferrovie. Vengono riassund anche i dati della lettorstura disponibili
sughi effetti patologicl di tale esposizione, e soprattutto sull’'insorgenza di mesoteliomi
tra i meceanici e g altri lavoratori delle ferrovie, Sone quindi riportati 130 casi di
mesofelioma (122 plearici, 1 pericardld_o, 6 peritoneall ed 1 pleuro-peritoneate), dovut
all’esposizione all'amianto usato nelle ferrovie, osservaii in varle regioni italiane, Cin-
B8 quantatré di questi casi (tra cui 49 ripprtati nella Reglone Emilia Romagna) sono stati
% sottopostl ad una analisi dettagliata presso Plstituto di Oncologla di Bologna. Settanta-

gette casi di mesotelioma sono insorti Ht.;a lavoratori delle K8 espoati professionalmente
b (soprattuito meccanici): 43 casl sone insorti tra meccanici i rotabili e lavoratori impie-
i. guti nella riparazione e demolizione di linee ferroviaric, in offfrine non appertenend
alle FS; 3 cosi sono insorti tra implegati non appartcnenti alle FS, viaggianti su
rotabill; ¢ infine 5 casi yonp insorti neijfamiliaci (1 figlia, 3 mogli e 1 sorella} di Javora-
tori delie ferrovie. Questa-serie di casii. insieme a casi simill riferit nelln letteratura,
prova che amlanto usato nelle fercovie costituisce un risehio importante per Ia salute,
e sottolinea la gravitk di tsle rischio, §ulla base dei dat disponibili, sono-considerate -
necegsarie le sepuenti azion: 1% promozione di studi epldemlologici sistematicl, "ado-
zigne di misure di prevenzione, Pattuazione di una sorveglianza medica oncologica, ed
il risarcimento automatico per i tumari insortl in seguito all’esposizione all'amianty
usate nelle ferrovie, .o
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INTRODUC'I‘ION

To present, 13q ‘cases of mLsothchonm
among people exposed 1o asbestos used in
the Italian State Railroads (Ferrovie delio
Stato=~F5) (mainly, workers i cause of
their job) have b aseartal To our
knowledge, this 1s.me largest Ilu:aglﬂa serics
of cases of mesothelioma dueito such ex-
posurs, worldwide, This report refers the
main epldemiological, clinical{and patho-
logical data dealing with these cases, '

The oncogenic

isks related ‘to
exposuore :

achestos
From the bcglﬁmg of this J-:mury, tens

of millions of tons:of asbestos, In various
mineral forms (mainly chrysatile, crocidol-
ite and amosite) have been guertied and
utillized for an cr:mrmous of uses,

which Include: thq production jof asbestos=
cement, of manufactured products for the
bullmg joudustry, dnd of plpeS' the insula-
tion of buildings nd means it transport-
ation by both lanﬁ and ses; he construc-
tion of brakes, etf, It has been estimated
that there are about 3,000 uses of asbe-
sios (8). .
The aswci.atlo? between éxposure o
asbestos and maluguant tumoprs was es-
tablished for the first time by Lynch and
Smith (1935) (9),}who descritied a case of
lung carcinoma associated to asbestosis.
Since then, asb has been shown to
produce, in humss, carc{numas of the
lung and mesotheliomas of the pleura and

peritoneum, and an increase }n the ¢arci-
nomas of the upper respiratory tract, of
the oesophagus, jgtomach, intestine, and
gall-bladder/bile ducts and of the kidney
(8,72,73). o '
The carcinogenicity of asbestos has
been confirmed | by expetimental data:
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asbestos produces, in !aboratary rodents,
tumours of the lung and mesotheliomns of'
the pleura and peyitoneum (8, 17, 72).

The following population groups are a
risk for diseases related to asbestas: wor-
kers occupationally exposed to this ma-
lerial (because of their job, or beeause ‘of
the contamination in the workplace), fam-
ily members of these workers (who bring
home traces of the mineral in their
clothes, in their hair and on their bodies),
and those citizens who live near places
where asbestos 19 quarried and utilized, or
in any other places where asbestos is pres-
ent for some reason.

Uses of agbestos in railroads, with particu-
lar regard to Italy

Asbestos has been employed in the rail-
voads of many countriss for & varlery of
uses: 1) for a long lime {since the '305) as

- material for Insulating boilers and water

and steam mains; 2) subsequently, for the
msulation of locomotive driving cabins
and carriages; and 3) in more or Jess re-
cent times, for the produciion of asbestos-

- cement ties, which substitated those made

of wood,

Tn Ttaly, since the '40s, asbestos has
been utilized, generally in the form of
boards and bands, to Insulate boilers and
maing. In the "60s asbegtos was used 10 in-
sulate driving cabins of a parficular type
of locomotive. From the "50s to the '705
asbestos was widely used 10 insulate the
newly-built carriages, and to replace in-
flammable insulating matcrisls {such as
cork) in older carxiages. The quantity of
asbestos employed to insulate a carriage
waes high: up to 1,000 kg per ¢arriage. The
systematic substitution of wood ties with
agbestos-cement ties has been carried out
since the "70s. Chrysotile was the type of
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ashestos prevalently used in the Italian
railroads.

About 10-12 years ago, for haplth-
reasons, the removal of  asbestos from
carriages was started in a Systematic way.
Such removal has been performed partly
in the workshops of the FS, and partly

_in private workshops, with no adequate-

protection ¢onditions particolarly in thé
privale facilities. The pollution resulted,
therefore, particularly, high in pnvate
workshops. Removal of asbestos in such
conditions, may have caused additonal
risks of asbestos diseases pmong a wide,
although not defined, working popula-
tion, Asbastos was and stifl is replaced
in cartlages with glass fibies, in the past
used “freely”, and at present wrapped
in plastic containers: on the basis of scien-
1iflc information, this type;of substitution

- may represent a problem ¢f -occupationsl

and environmental health ln the nezr fu-
ture.

"+ Groups of populations at riék due to expo-
sure to sshestos used ! ¢he railroads, -
~with particular regard to the Kalion situ-

atian

The follawing pnpﬂatii;} groups are
&

potentially exposed o the a3
railroad rolling-stock: :

5106 used in
Workers of the FS, aspem;qlbv machinists
{aceupational exposure):

A, workers engaged 'in the repair, de-
molition, technical control: ad mainten-
ance of rolling-stock, and in the removal
of asbestos from ro]ling-sllrck (“machin-
[swﬂ)

B. workers engaged-in ihe collection,
transportation and stockage] of waste con-
taining asbestos; .
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C. workars engaged in the cleaning of
carriages;

D. workers who ar¢ engeged in repair-
ing, demolishing the rails and correlated
siractures, and in manoeuvring the points,
since both the rails and the points can be
contamined by the asbestos dropped from
the rolting-stock; and

E. etygine-drivers who work in locomo-
tives which contain structures insulatcd
with asbestos,

Rolling-stock machinists and workers en-
gaged in the repair and demolition of the
rails, of workshops not belonging to the FS
{occupational exposure);

A_workers engaged In the constmction,
repair and demolition of rolling-stock, and
the removal of ashestos from rolling-stock
{“machinists"):

B, workers engaged in checking, repair-

- ing and dempolishing the ruils and cOrTe-
- lated structures; and

C. workers engaged in the.. collection,
tmnsportatmn and stockage of waste con-
ta:mng asbeatos

Personnel working on rolling-siock, be-
longing and not belonging to the FS (work-
Place poliution: environmental exposure):

A. the travelling staff of the FS, due to
the preat quantities of asbegios used to in-
sulate certain types of roliing-stock;

B, the staff of companies which run the
restaurant and sleeping-cars;

. post-office employees who travel in
postal carriages;

D railroad policemen;

‘B, soldiers;

F, porters; and

G. athers.

Bot4

-
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Family members of exposed workers of the
FS and of workshops not belonging to the
FS {family contact)

Commuters. ;

In Htaly, raflroad machinists work in the
Major Repair Workshops (MRW), in Lo-
comolive Depots (LID), and in Elsvation
Squads (E8), and also in the stations and
ulong the lmes for checkmg and emer-
gency repairs,

It has been ﬁnmatad that there are
more than 15,000 Italin FS machinists
presently at work, of which more than
B,000 are employed in the MRWS, It has
also been calculated that the total mumber
of FS machinists, whd worked for periods
of various lenpths ox the railroads from
1950 to date (incluswe of those dismissed,
retired, deceased and;still working, which
means the entite cohort at risk), amount
to about 50,000 individuals (25,000 of
whom at work ::cmtmuously or perlodl-
cally in the MRWs). -

Moreover, it is catimated that an equal
k machinists, with
various types of jobs, Eworkcd and -are still

" working I railroad rworkshops not be-

longing to the FS; It can therefore.be esti-
; fry the railroad ma-
chinists considered tq he at risk because
of exposure to the asbestos used in the
vailroads, from 1950]to date, amiount to
about 100,000. This quumate does not in-
clude the workers of private workshops
vecenily engaged 'in the removal of asbe-
stos from carriages.

Extrapolating from|the Italian.data the
number of rolling-stgck machinists at &
European and world level, considering the
other groups, occupahionally or not poten-
tially exposed, and taking into account
furthermore the- :rjai]able information
on the asbestas-correlated pathology ab-

015
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served in ruilroad machimists, the risks
duc to asbestos used for insulating the
rolling=stock reach the dimension of un
extremely severe and ubiquitous public
health problem.

The available information on the on-
cogenic effects of asbestos used in the
railroads at world level

Bince 1960 (82), cases of asbestosis
and tumours {particuiarly mesotheHomas)
correlated to exposure to asbestos used in
ratlroads have begen meported in several
countries. The previously available data
are listed in table 1.

The table includes the findings reported
by Mancuso (40, 41), which greatly con-
tributed in drawing the attention of the in-
ternational scientific community to the
health risks due to exposure 1o asbestos
among railtoad machinists. The table also
includes the Tialian series of mesothelio-

‘mas.

THE ITALIAN CASES

At present, 130 cases of mesothelioma
following exposurc to asbestos used in
railroads have bezn found in various Ita-
lian regions, The serics of the cases is not
the result of a systematic epidemiological
Investigation, but rather of clinical and pa-
thological observation and anccdotal. in-
formation.

For the 53 cases directly diagnosed/stu-
died at the Bologna Institute of Oncology,
a systematic collection of ali the available
information and mw materials on the o¢-
eupational history, on the diagnostic as-
certainment, and on the treatment and the
clinical evolution, was carded out. In par-
ticular all the available cyrological and

R R T
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Maostert (43}, 1979
Andrion{1), 1983

¢

Table 1 - Cases of asbestosis, lung carclaomias, simothefiomas and oiier pathologies die &0 asbesios used in raifronds, reported in the inter-

national scientific Rieiatire

Referencs

Wagner (82), 1960
Thiravengadem (79), 1966 India
Green(8), 1974

Websier (83), 1975-76 (b)  South Africa
Mancuso (40), 1983 9

Saitoh (69), 1583

Martesson {42), 1984 (¢} Sweden
Ohison (44), 1984 {¢)

Churg(3), 1985

Malker (11}, 1985 {¢)

Oliver (45), 1985

" Cochrane

S

TR, e = —
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{Consinued iable I} _ &
Reference Country Pathology (No. of ceses)
Ashestosis ~ Lung Mesotheliomas . Others
carcmomas  Pleurd  Pericardial Peritoncal Other/  Total
@) mnspecified
site
VonRiitner(B1), 1985 Switzerland 14 " :
Momeni(100, 1086 Tl 11.00bserved - — : - Poplewree.. e
12.7 expected peritoneal -
carcingsis” %
Maitoni {14), 1986 (5} Italy 7 7 g
Sheaker (70), 1986 USA 4 16 20 o
Rijorstherg {7), 1988 Sweden 87 pleural a
' plaques £ &
W THTY, TOSR Sy " TISA T3 1 I3 3 H
Maltoai (24), 1989 (f) faly 31 31 = S
Bignon (2), 1990 France _ 49 (2) 49 ;
Maltoni [19), 1950.() Teely b7 I 4 .83
Milker (12), 1990 (g) Sweden 11 8 19
Maltoni (313, 199L (6 Taly 30 1 4 g5
Makoni (23), 1994 (f) Taly 14 1 6 L{} 122

{a) Cases of lung carcinoma were reported in several publfications; in this table however data are only listed when both observed and ex-

pected numbers wars indicated

() These 2 different repots seem to deal with the same South African cases

(ch These 2 different reports seemto deal with the same US cases

(d) 42, mesotheliames, 2 “eadatheliomeas™ and 2 “eancers™ of the pleura

(¢) These 3 different reporis seem to deal with the same Swedish cases

(i) These 5 different seports deal with the sarme Halian cases ‘

(£) 33 casex with ashestos exposure exclusively iz rafiroad industries; 16 cases with ashestos sxposure and in outside raflroad industries

() Pleuro-peritoneal mesothelioma

82/21 Bd » NOLSTYOY Joi [2] 3ul] U0 90%LL UL RYLD:EL 2002/1E/2L POALID9Y

LT0[
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histological slides were examined

following the nﬂeslof the Italian Na 'onal
Pane] on Mesothelipinas, of the lﬁal
and Therapy (46). These 53 cases arb dis-

— 49 cases in EEnﬂlia—Romh h Re-

Fthc F§, 6 among roil-
ing-stotk machinisty and workers engaged
in the repaic and démolition of the riils in
workshups not baldlinging to the FS, ¢

in Rimini (among ES workers); § ca
Reggio Enilia (among workers of

shops not belo the FS);

— 1 case in the Abruzzo Regiop, in
Sulmona {in an FS rker),

— 1 case in the Liguria Regios, in
Genova (in an F§ wdrker);

1 case in the [Lombardia Regiot, in
Milano ({n 2 non FS worker); and :

— 1 ease in the e Veneto Regio
Vicenza (in an FS wajrker). Tt

HELIOMA IN DAL ROAD WORKERS

BoLs

467

One hundred and twenty-six of the total
130 cases have been previously published
(13-16, 19-24, 26-39, 47-64, 67 68, 74,
75, 80).

The distribution of the 130 observed
cases, hy categories of exposed popula-
tion, and by site of the mesotheliomas, is
reported in table 2: the great majority of
the cases (122 out of the total 130) were
located in the pleura, The distribution of
the 54 cases observed in the Emilia Ro-
megng Region, by categories of exposed
population and by site of the mesothe-
lioma, 15 presented in table 3: 52 out of
the 54 cases werg localized in the pleura.

The distribution by Itallan regions of
the 122 cases of mesothelioma due to job
asbesiog exposure is presented in table 4.
Fifty-one cases out of the 122 (41.83%)
were found in the Emilia Romagna Re-
gion. The inhabitants of the Emilia Ro-
magna Region account for the 6.9% of the
Italian population (zbout 4 out of 58 mil-
Hons), The fact that a high perceatage of -
our series of cases of mesothelioma come

ar due 19 usbestos used in ralircads: distribution according

1o the category of populition exposed and to the site of the neoplasiy
Casgory . o - No, of cases of mesotheliomas
. . Plcural Peyicardial Peritoneal Pleuro-  Total
Lo . peritoneyl
Asbestos cxposure due ko job assignments | .
- Workers of the FS (a),lmpeclallymlnhkﬂm 74 1 ! 1 77
- Rolling-stock rach and workers - 40 0 5 o 45

engaged in the repair ynd demolition of th
rzils, of workshops not belonging to thc 3

- (Total) | T T ¢ (©) (23

Asbestos expasure due b workplace pnliuﬂ

- Petsonnal working onjrolling-stock, not 3 ] a 1) 3
employed by the FS :

Asbesios exposnre due fo family oontsct:

- Femily members of exposed workers of 5 0 0 L] 3
the FS 2nd of workshops not belongmgm
the FS

Total 122 1 [ ] 130

(a) FS=Ferrovie dello Stato (ltalian Sfate

ilroads)
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16 asbesios z::i:s use of the fob asfign-
ments (77 15 of tlig IS and 43 workerd not
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ZoLe

ALTONI ET AL

Tabla 3 - 54 Emilia Ronéngm coses of mesothgliomas due to arbestos used in railroads: distribution ac-

pralation exposed gnd to the site of the neoplasia

No. of cases of mesothaliomas

Category _
Pleural Pericardiat Peditonenl  Plewro-  Taral
A peritoneal
Asbestos expostre due 1o job assignments .
- Warkers of the FS (a), [especially machinists 34 0 0 1 a8
- Rolling-stock meghuni and workers 15 1 0 0 16
engaged in the repair 2nd demolition ofiths
raiis, of workshops not belonging to r.hl!’FS
- (Towl) (49) - © (1) (51)
Asbestos exposurs due to workplace pollutt
- Personuel working on Ihng~stock,nn1! L] 0 1] 0 0
employed by the 5 .
Asbestos exposure due {0 family contact |
- Family mémbers of exposed workess of, 3 0 0 0 3
the F5 und of worlshaps not helonging to
the F5
Total s 52 i 0 1 54

{2) FSmFerrovie deflo Stato (Italian StmeE‘Railmads}
!
Table 4 - 722 Jiallan ¢

belonging to the'F5): drs
Region

wition by .-egmn

_ Cascs;
E8 NQEFSE Tqial

i

Abrazzo
Compania
Emilia Romagoga 3
Friuli-Venezia Giulia
Lazio

iguria

Lombardiz

Marche

Piemonte -

Puglia

Toscans

Trenting

Umbiia
Vancio

All regiions

T - U O W - S

L OO OO N D WD Oh D G

.
|
|
3
B
}
J
|
|
y
e
i
!
1
y
A

12

)
~3
n
h

from the Emilia Romagna Region may be

explained by 2 factors: ¥) for a long time,
large FS and non-FS railroad workshops -
heve becn located in this region, and 2) -
morecver the cases of mesothelioma are -
systematically diagnosed, described and

registered with particular diligency in this

" area of [taly, by our institutions.

The job assignments und their fre-
quency among these 122 cases are re-
ported in table 5. The average latency
perlod (the tme elapsed between the start
of the exposure and diagnosis) of these

oases 1s 31.0 vears.

The years of diagnosis, the period of
latency, the survival times (period elapsed
between the first signs/symptoms and
death) and the age at death of 46 ont of
the 52 cases of mesothelioma due to asbe-
s5tos exposure because of job assignments
in the Emilia Romagna Region, ars given
in table 6. The average period of latency
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{€) 33 cases with asbestos expasure exclusively in rafiroad industrics; 16 cases with ashestos expostze an

{H} Pleuro-peritoneal mesatheliona
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Table 5 - 122 ltalian cases of Mesotheliomny
to asbestos exposure becgute of the joh ags
manss (77 workers of the FS and 45 workers
befonging to :hr.' FS): frequengy olf fob gy

ments

ASBESTOS i\no MESOTHELIOMA IN RAILRDAD WORKERS

o

Deereasing
order

of frequency |

Job as:ignn'llems
—_—

[

-~ es W

10

1"

iz

* Foremen

. Shunters

" Fitters

]
Ingulatorg and painters

Electricians and eleciro-mechan-

s

Labourers
Mechanical répaircrs
Engitte drivers
Joiners

Fipefitters i
Mechanical mm.rblle]n
Welders

Boiler repairers
Pointsmen

Sheet mete] workers
Upholatarers

Ingulating board markers

Mcechanics

Brakesmen
Eogineers
Controllers

Millers

Rail inspectors
Riggers .
Supersiructure méc

Supplies and station workmen

Carriage strippers
Compresscr operators
Drivers

Finishers
Insulation removers
Lappers
Messengers
Polishers

Railroad lines machinists

Skilled workmen

ics

\TION

is 30.5 years (ranging from 12 10 49
vearsy; the average age at death is 61
years (ranging from 32 to 77 yeams); the
average swrvival time is 15.8 months
(ranging form 3 to 53 months).

The job and the year of diagnosis of the

3 mesotheliomas dus to workplace pollu-
tion are glven in table 7.
The kinship, job assignments of the ex-
posed workers belonging to the family and
the year of diagviosis of the 5 cases of
mesothelioma due to asbestos exposure by
family contaet are given in table 8,

The distibution by death quinquen-
nium of 107 of the 130 observed Italiun
cages is given in Bgure 1. In the 2 decades,
between 1970 and 1989, there {5 a ¢lear-
cut trend toward an increase in mortality.
The tend toward mortality increase is
me sharper when one considers the
cases of the Emilia Romagna Region,
which must be considered to more accur-
ately teflect the natural sitvation (fgure
2). Over and above the 130 cases herein
teported, mine new cases of probable
mesothelioma among machinists of FS

- 1and not FS workshops are now being stu-

died in our Tngtitute,

CONCLUSIONS

From the reported data, some conclu-
gions can be dravn.

1. The series of Italian cases of meso-
thelloma due to asbestos used in the rail-
roads defimtively confirms the high carci-
nogenie risk of this exposure,

2, Cases of mesothelioma correlated to
exposure 10 asbestos used in the railroads
have been observed in 15 out of the 20
Italian regions; this means that in Italy the
problem is ubiquitous.

Bo20
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Table 6 - 46 {a} Emiliv Romugna
aignmeniz (34 workers of the £S and
fa!ency (46 rases), and. time elapsed
signs andior symptoms und death, 1.e,

Category

I

I

l

|

I

é H

é qu mesotheliomas due to asbestos exposure becavse of job as-
2 whrkers rot belanging to FS): years of diagnosis and period of

; 7 start of axposure and death, time elapred berween thr firs:

{ tirie and age ar death (40 cases)

| Period oftateney Timeelapred between  Sunvivalme  Agcatdeath

,_,_,(mmj____ startof ¢x wnd __ {months) i ﬂgaj:naﬂ
Average Range Awerage Ring:

Alerage Range x Rong

FSworkers 34 gso 4 1975'95 311 16-49 333 1748 151 3-44 607 39-77

NotPEworkers 12 510 p '1985_-&3 286 - 12-39 315 2641 179 453 615 A5

Tota Dead Su'll din,gn

"Total 46 140 6 1976/93-(305 1249 329 1749 158 333 610 3977

{a) Out of the 51

Table 7 - 3 Iralian cases of mesotheliomas
nsbesios exposure use of workplar pi
{workers not balonging ro the FS): f68

of dingnosis-
Cages Jobj Yoarbf dibjnosis
1 Military mdarkupmtor g8 i
2 Postofficecletk 1945
’ . ' NS i - T Ll o Vet WS-
3  Slecpinp-car u‘lucndant 198
i mmthclwmas followin sure o asbestos used

Y

- . 1 - 107 Italian cases (out of 130 observed) al
I

; in railroads: distribution by death quinguemmium

Tuble 8 - 5 ftalian cases ¢ msothel::o{m
ashestos exposire by Yamily contace: ki
usvighments of he dqposad workm_

Jamily and year of » .
Cases Kinship Joﬁasmgnmcutu oi. . »
the fxposed warkers |diagnosis | .
1 Taughter Pnnmmm{FS) l‘?BB . ) L
27 Wife Engﬁc driver (F8) | | - 1?39 T imos ki MM HTSTE M seas 0T
3 Wifc fiinist (FS) || J594 l-"lg. 2. 45 E.milia iﬁt‘ﬁ:‘# cages (out of 54 cases
4 Wife ini of mesotheliomas esposure in asbestor
mnlmuxt (notFS) . :b!"3 used in railroads; distribution by dcnthnqumquen

5 Sigter  Machinitt (FS) Jp9s nlum ¢of 1 putient (e date of death & not knows:

and 8 paticnity arc still alive)




5 exposure because of jab as-
wurry of diagnosis and perivd of

time elapsed between the first
eg)

= Survivaltime  Apealdeath
| __(mopthsy  __ (vearsh
. Averape Renge Averege Range

151 344
178  4-53

60.7 38-77
61.5 43-17

' 158 353

W L M Kol

.Asus (out of 130 obsarved) of .

. esposure to asbesios ured
on death quinquennivem

‘s

- 19e-m 1508

smagna cases (out of 54 cases)
dlowing esposure 1o “asbesios
stribution by death quinguen-
1= date of death is not known
alive)

61.0 39-77
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3. The majority of cases have be
served in the Emilia Romagna Refion.
This finding may be the| effect of 2 fecu-
liar Jocal situation of risk, which should be
better assessed, and/of of a more accyrate
registration of the cases. |

4. The great ma_lority of réported gases
of mesothelioma oceurred “after 180,
with an historical trend pvhlch indicates a
sharp tendency to mcrmse both at the na-
tional level and in the [Emifia Romjgna
Region (figute 1,2). ' | :

5. The reported mesdtheliomas ogeur-
red, following occipationhl exposure
among machinists and t FS workers,
among machinists of] rolling-stock ¥
kshops not belonging to ithe F$, folloy
Anvironmental workplnce :
among workers non employed in the| FS,
but whose job was carried out on rolfing-
ex—

exists in the varions cht ories potcn ally
exposed (listed above) {The pioblen
of traveliet
general, mainly thmc'
hours daily ¢n trains,

sugated by the European

cancer registry, :

6. Thegraat majomy .4..- a5
is localized in the pléusa. Howevari'
onset of some cases of esothelic:
the peritoneum and péﬂ i
duce us 10 take into
these sites also. This ba

there are not, for thes}: sites, g

partments, as is the case for pleural
theliomas  (departments

HELHOMA IN RAILROAD WORKERS

Eo22
41

and thoracic surgery), whichfacilitate both

- diagnosis and registration.

7. The gverage latency period of this
neoplasia, fellowing job exposure among
workers of the FS and among workers of
workshops not belonging io the FS, s

. 31.0 years at the national level (30.5 years

for the Emilia Romagna cases). Thix pe-

* riod is shorter thun that reported by Man-
" cuso (40) (about 45 years) and by Schen-

ket (70) (about 39 years): these data sup-
gest a possibly heavier exposure of the Tta-
lian workers.

8. The data on snrvival (table 6) further
confirm the poor progaosis of mesothelio-
ma. In our experience the natural history
(clinical ¢volution) of mesotheliomas is
not objectively modified by any type of
therapy: the difference in the time pro-
gression, and therefore in survival, obser-
ved among different cases, on the basis of

" preliminary results of a study in which wa

evaluated the correlation between the pa-
thological characteristic- of mesathelioma
and the progmosis, may. be due rather to
the biological features of the different ty-
pes of mesothelioma, whwh should be bet-
ter asgessed, )
9. The reported cases demonstrate, but

.do not quantify, the rigk due to exposure
' t0 agbestos vsed in the raflvoads. Our se-
‘ries of cases of mesothelioma Is not the

resuft of a systematic epidemiological in-
vestigation, but, as already stated, of occa-

"sional olinical observations and informa-

tion. It is logical to think, therefore, that
the number of the cases reported by us is
inferior to the real one, s0 underestima-

,ting the actual risk situation, Furthermore,
-1t must be considered that, on the basis of

svailable sclentdfic knowledge (71) for
each case of mesothelioma, other cases of
tumours of different site/type due to the

same e¢xposure to asbestos can be expec-
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ted. In conclusion, only a systematic epi-
demiological investigation can provide us
with cortect mformahgun on the re.al bur-
den of the risk brought about by thc past
nge of ashestos in raﬂrdad '

The data which have been presented
and the information given in the literature

call for & seties of actions which, inj cansi-

deration of the extem{ and gravity |of the
problem, shounld not beprocrastinated, ie.:
1. the promotion of systematic épide-
miological mwsngauohs on railroad’ wor-
kers (particularly: machinists). Mortahty
studies by cohort are gasily fca.siblq in the
cases of the Halian F§ workers, singe the
employing adnumstraqon has kept Iall the
records of its employees. A moxtahty stu-
dy by cohort on the machinists of ;he S,
who had worked and!sre working|in the
FS Compartment of the Emilia Romagna
Region, is now be:n; performed by our
Founrdation and Institute;
2. the promotion and ach:even-qnt of
measures of primary
or eliminate the bre to asbestas, such
as: removal (in comrolled condmdns) of

. asbestos. its subsutumm with othex* m,atcs

rials (which must, bowever, be proven
safe), and measures of piotection in the pork-
place. The choice of siternative material is
a difficult problem. Thc nse of fibres,
which has been going dn for many yéars. in
conditions often not sufficiently mnhvollcd,
has been a choice whwh deserves

amd prompt recom:dainraucm. The pen-
mental data have shorm that glass fbres
praduce meso entnl

rodents (65, 77, 78)./An epadenuulbglcal
investigation pnrfomed by the hatio-
nal Agency for ‘Research on Cancer
(IARC), with the collaboration of E}uropc-
an glass fbre manufacturers, has mflicated
an increased incidence of lung carcinomss

smong workers expoked 1o glassi [fbres

revennun, td iower :

idoza

1 MALTONI BT AL

(76). Recently, we have described 2 cases
of mesothelioma (1 pleural and 1 peritone-
al} in workers exposed to glass fibres, in
whose occupational history thers was oo
trace of asbestos exposure (18, 25),

3, the alerting of all workers of the FS,
and of the machinists of rolling-stock wor-
kshops not belonging ta the FS, about the
syncarcinogenic effect of asbestos and to-
bacco smoking, with respect to lung carci-
noms, and about the benefit of giving up
smoking;

4, the provision of medical surveillance
to all workers of the FS and to the machi-
nists of rolling-stock workshops not be-
longing to the FS, for the early detection
of those tumours due to asbestos (such as
carcinomas of the upper respiratory tract,
carclnomas of the gastrointestinal tract,
and carcinomas of the kidney), which, i
diagmosed at an early stage, can benefit
from therapy.

The reported cases definitively demon-
strate the carcinogenic risk of the groups
of workers exposed 1o asbestos used in
railroads, This knowledge should bring
about the tecognition - of the tumours
known to be correlated to asbestos expo-
sure, observed in these groups (including
people environmentally exposed in the
workplace), as being occupational diseases
and therefore eligible for compensation.
The possibilities of compensation for me-
sothellomas following familiary expasure
teserve prompt conyideration. -

SUMMARY

The available knowledge on the onco-
genic risks of asbestos, the data on the
uses of asbestos in railronds, with particn-
lar regard to the Italian State Railroads
(Ferrovie dello Stato—=FS), and the groups
at risk due to the exposure to asbestos
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used in railroads were briefly ravie.v!'ed

The available data on the patlmlomal] ef-.
fects of such axposure, dnd particularly on.
the onset of mesnthelioras among ; i
nists and other railroad workers, were also.
summarized. One hundred and thirty|ca--
ses of mesothelioma (122 pleursl, 1 peri-;
cardia!, 6 periconcal and 1 pleuro-perito-
neal), related to the sure to asbestos

used in railroads, observed in various Ita-

lian regions, were reported. Fifty-thre of
these cases (among wlm;h 49 teported in’'
the Emilia Romagna Region) were submit-
ted to o detailed study at the Belognal In-,
stitute of .Oncology. Scventy-seven cases
of mesothelloma oceurrs among oceypa-’
tionally exposed FS workers, in particular’
machinists; 45 cascs ocgurred among fol-:
ling-stock machinists and workers en :
in the repair and demolition of the of:
workshops not belonging to the FS; 3)ca-;
ses occurred among travelling worker of‘
rolling-stock, not balon%ng to the FS;

5 cases were found in family membar (1
danghter, 3 wives and 1 sister) of rmlrpad
workers. This semes of cases, togathar
with similar data from the literature, pro-:
ves the existence of 4n) actual ]leath i

availabie data, the folln steps are’ on-
sidered necessary: the prumouon of sm&
matic epidemiological mvestigahons, the
adoption of preventive measures, the per-:
formance of medical ohcological suryeil-;
lance, and the autoratl compensation for:
tumours following the} exposure 1o |the;
asbestos used in raflroads,
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