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Critical reappraisal of Balangero
chrysotile and mesothelioma risk

EDWARD B. ILGREN, FREDERICK D. POOLEY®, Yumi M Kumiva® AND JoHn A, Hoskins™

BACKGROUND: Balangero, 40 km northwest of Torino In the Pledmonte Regfon, was home to tha
{argest and most active chrysotile mine In Europa operating from 1916 - 1590 and employed over
300 men ot any one time, The chrysotile was thought to be pure, Desplte this some clalm ithas been
responsible for causing numerotts mesothellomas, This report refutes this clalm on the grounds that
It Is not pure but potentially contaminated by tremolite mshestos, n addition there are nitmerous
altarnate sources of naturally occuning and commerclally avallable amphibole asbestos In the region,
METHODS: Geological studles Wustrate the presence of naturally occurring tremolite and varfous
analyses hava shown naturally occurring and commerclally used amphibole by Its presence in animal
and human tissus, The diagnosticerdterla used to study pleural disease in the Balangero cohort were
examined.on a case by case basls. .

RESULYS; Several authors have searched svallable registries for post-mortem Information and listed
possible mesothelloma cases, Cross matching these searches has been attempted and the strength
of thelr diagnoses examined.

CONCLUSIONS; There 1s good evidence that crocidolits, amosite and tremolite are responsible for
the alleged mesothelloma cases at Balangero, Mydad sources of naturalty occurring and eommerclal
amphibols asbestes axist in the reglon to account for the atleged cases, Regrattably, necassary
Information Is fncomplete and insufficlent for the cohort which calls the dlagnostic accuracy of the
cases Into question, The problem Is further compotnded by confusion surrounding Job tites and raises
the question If any of the cases actually occurred in "'miners’ per se.
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INTRODUCTION

Balangero &5 ca 40 km northwest of
Totino in the Piedmonte Replon of ftaly, It was
home to the Targest and most active chrysotile
mine in Burope operating from 1916 - 1530
and employed over 300 men st any on
time. The choysotile was thought to be pure,
Desplt= its presnmed purty, some claim it
has been zespossible for cavsing nwmerous
mesotheliomas, This report refutes the clairos
that Balangero chrysotile is sble to prodoce
mesothelioma on the grounds that it is not
pure but potentially contaminated by teemolits
asbestos; becsuse the dlagnosis of most of
the allegedly stributable cases hus not been
proven; also mmerous slternate sources of
naturally oceundng and commetcially aveilsble
amphibole ashestos, and possibly other fibrovs
silicates can explain the allegedly atitbutsble
mesothelioms cases,

QUESTIONS OF PURITY -~ TREMOLITE:  ~
Geological Evidence

The Balangero chrysotile mine is sitoated
in a serpentinite satellite body of the Lanzo
Massif (Piedmont, Ttaly), the Jargest vltramafic
body of the Western Alps {1}, Varlous aveas
within the lanzo massif are conducive to
the formation of tremolite asbestos as shown
through direct szmplag of rock, air sod
lung tssue, Fomero et al. (2] noted that
the reglon is very rich in sespentine rocks,
many of them outropping, snd some that
have been exploited in the past duting the
quantyiog of ssbestos, “In areas such 38§
Pledmont, everyone is exposed to low doses
of aitborne ashestos ...The asbestos species
commaonly found i natural sources (Le. xocks)
is asbestos tremolite and asbestos setinolite®
{3), Many havs aoted this and In consequence
parts of the Susa Valley ave contaminated with
tremolite, Many local tale mines [4) found neac
Balangero sre contaminated with tremolite
asbestos. One, ‘Brunetta’ was thought to be
the source of the tremolite asbestos found by
Poolzy in the lungs of = Balangero worlser with
mesothelioma “The presence of tremolite in
soll in the Suse aud Chisone Valleys (Westem
Alps) is a plavsible explenation for the most
western mesothelioma clusters....” [5)

Analytical Evidence

Direct analysis of Balangero cheysotlle has
shown the preseace of tremolite, For example,
Brrder [6] found tremalite in one of fout Balangero
samples he studied vsing TEM - XBD,

Additional studies of alr and long show

tremolite, Short snd long term air sampling
in the lanzo and Susa Valleys detected
long wemollte and actinolitc fibres vsing
SEM —~ BDS, Lung burden studies of cows
grazing {a both Lanzo snd Suss valleys also
showed elevated concentrations of tremolite/
actinolite asbestos (2.7). Similarly, buman
Iung samples from those residing elther in
or near Balangero in the Lanzo Velley and
.others Hving in the Sus valley neasby also
contalned tremolite/actinolite asbestos {Ihres
{2,7). Utine samples from individuals residing
in Susa valley also contained tremolite (2,7,
Mirabelli et al, [8] cite Fornero’s 2oimal lung
burden work to support the alleged cole
of Balangero chrysotile in produciog an
environmental’ mesothelloma. risk but fall
to mention Fornerd’s finding of natural and
commerclal amphibole asbestos in many of
the samples taken,

Pooley [9] demonsteated elevated tremolite
concentrations in lung tissue Lom three
Balangeto workers (21% of fibres > 5 pm long
“Table 42 ta [5]) and nine controf subjects (Tablz
1). The workers died of asbestosls, ung cancer
and roesothelioma; the controls from non-
asbestos related causes.

Natueally occuczing treroolite is ot
surpdsing. The geology Is conductve to Its
formation, Why has its presence not bzen
noted before? Sampling error is cetainly one
explanation a5 very few samples have been
analyzed, the sample sizes have genesally been
small, and the aoslytical methods (XRD) may
not have been suffident to detect it. Nooe,
aside from Butler (6], ever tested samples
using acld digestion end TEM-XRD. The
considerable minlog arca and heterogeneity in
the ore body created difficulties in obtaining
reprasentative samples over the veady 75
yeaxs of its operation.

Relatlvely small percentages of tremolite
can be biologically important representing
substantial atbome Shre concentrations (10}
Thexefore, the very high dust levels prodaced
during mining (11-13], may have contained very
high concentrations of tremolite,
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BALANGERO CHRYSOTILE COHORT -
DIAGNOSTIC tSSUES;

Piolatto et sl [14] reported the flost two
mesothelomas in the ‘Balangero cohort, The
frst case (1975) was diagnosed cytologieally;
the other (1977) Wistologically, Nelther used
immunchistochemistey  (TEC),  Calisi {12}
reported g third mesothelioma in the Balangero
cohort whilst Browne (1952 pets commund
said that as of 1992 thete wese at most four
mesotheliomas reported at Balangero, “one in
a manager, but they were suspect given the
doubtful natuse of the occupational histories”,

More recently, the studles of theinddence of
mesothelioma {n Balangeto chrysotlle ‘worcers’
(see below) have been conducted by two groups
in Torino, One, situated lacgely at the Institute
for Occupational Medicine (TOM) the other at
the Undversity of Turln in collsboration with the

Institute for Phammacalogical Research, ‘Mario
Negt', (MN) who investigated the bealth of the
Balangero workers based upon analyses of desth
cestificstes found through seatching company
records. Sinee the IOM had very imited access
to hospttal records and pathology material first
hand dlsgnostic confiomadon was geoenlly

not possible, Pira et al. {15) sald: “The ase of

death cectificates instead of cancer reglstries in
occupational coborts investigating cancer risk
has inherent limitations due 1o the inadequacy
of avallable information”, Apparently, on rare
occasions Pira et al, [15] could {dentify cases
of mesothelioms vsing means other than death
certificate since they sald “One case of plenrl
mesotheliorna was identified ia the cohort but
fupg cancer ss 2 csuse of death was reported
in the death cerificate, Sloce the disgnosls
of mesotheloma s still complex, this {s not
surprising® The methods used to identify the

PO

L I M Aveesihy ¥ AN o, Lans .
Uy 1.a s R I e R T T

P,

o Ear . e

RS S

vy




o e neenOl POUSSHSOSTO] [RONTRST Y o

mesothelioma case were not discussed,

Another group, the Unit of Cancer
Epldemiology, (CPO) relizd principally upon
the Registry of MaHgnant Mesotheliomas (RMM)
{8,11,16]. This only covered information from
1980 onwards but cases among mine employees
covld be identifled in some instances In the
hospitat records and other Registry materials,

The most recent updates of the Balangero
chrysotile workers wem done by Pia et al, [15)
at the JOMMN and by Mimball et al. (8] st
the RMM. Pita et 53 [15] compared thelr results
‘on plenmal and pedioneal cancer to those
reported in another analysis conducted In the
sume area, based on the Pledmonte registry of
malignsot mesotheliomas’, Pira et al 15) ‘found
4 ‘deaths from pleural and 1 fom pesitoneal
cancer as compared t0 § desths from plearal
mesotbelloma dudog the same padod in the
registry hased study’. They concluded that
‘despite the ‘differcnt sources of data (desth
certificate versus registry information) the results
for pleural cancer are in substantis! agreement’,

Despite the efforts to compxee the findings of
the IOM and the BMM, the individosl cases have
never been mstched, Prof T2 Vecchiz, Dr Negrd
and Dr Polucchl have provided the avatlsble
undedying detail on the six cases reported by Pirs
et sl 15 to compare with the nine ‘occupationsl’
cases reported by Mirabelll et al, [8). Pull amalysis
of the complex. cross-matching Is given o the
supplementat data to this paper,

Sylvestsd et al [11] also sssessed the
incidence of mesothelioma fn the cohort, ‘on
the basts of a seazch of the ltersture snd
of the files of the Mesothcloma Reglstry of
Piedinont’, They said ‘Three sdditions] cases
of malignant mesothelioma of the pleurs were
found with past exposurc in the mine, and
no evidence of othet occupations entalling
exposure to asbestos’. Also, ‘Lifelong work-
history was known for two with'no evidance
of other occupstions entalling exposore to
ashestos, Case 1 was a technical cleck (the
study was limited to blue-collar workess)
who dled after the end of follow-up, Case 2
worked in the Balangero mine from 1936 to
1944, Case 3 was lncluded in the study by
Piolatto et al, but died after the end of follow-
up.' Theselore, cese 1 can be dismissed, Case
3 appeass to be one of the cases reported
by Plolatto shown in Tuble 2 (supplementst
data) , Case 2, on the basis of the dates of
hire and separation, may be the same g5 that

TN R R

reported by Calistl et al [12]

Since histology with JHC is the currently
secognized standard for the diagnosis of
mesothelloms, no more than two of the cases
zeported 1o date have used the technique and
so are potentially confirmed. However, the

. exactpacel of [HC mackess used, the adeqoacy

of negutive sad positive controls, snd the
stalnlng patteras sod intensitdes for those
stalns are not known and so confimetion s
not deflnite,

Theee Is the forther question that none of
the ceses sce specifically called ‘miners’. Por
example, Micabellt et ol [8] claims to have
found a ‘cluster of 14 mesothelloma cases
among workers who were achus in the ming'

-but only list 9 such csses in Table 1 of thels

seport and none arc called ‘raloers’, Confusion
on the polnt 2lso concerns the workers studied
by the J0M and MN, Rubino etl, 13} sald ‘the
work force hus numbered about 300 men. At
present some 350 men axe enployed. in the
mine and its sssoclated wmllling, crushing,
screening 2nd bagging plant, Thelr eohort
consisted of 552 male workess with at east 30
days emplogment between 1 Jan 1930 and 31
Dec 1945, Thele cohort dats are not broken
down Into those who worked at the mine and/
or the mill/plant as opposed to those who
only worked at the mine vessus those who
only worked at the ‘mill/plant'. Eoigmatically,
Rubluo ot el [13] said “almost all workess had
changed their job during thelc working life
st the facfory®, and Plolatto et al. 14 said
thelr study Is an ‘opdate of cancec wortality
among chrysotle asbestos mifners' but ‘“the
cohort comprised men who had worked for
at least one year at the facfory between 1946
and 1987, What Is meant by ‘fuctory’ is not
explained. Similarly, Pire et al. {15] suid they
tobtained employment dara from pecsonnel
records at the factory and sscettsined vitl
status and canses of death theough population
registers and copies of death cestificates from.
municlpal reglstration offices’ So it looks
Hke the IOM ~ MN has been studying ‘factory
workers' rather than ‘miners', The tenm, ‘plant’
engeaders forther confusion. Specific data for
millers are also not provided though reference
1s frequently made to work in the mill,
Therefore, taking the strictest view of
the data. presented tn the Hierature to date by
the JOM and. the RMM, including the recently
obtained unpublished data from MN, no more
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than two cases slleged to be mesothelioma
would begin to meet present day diagnostic
standasds, Howeves, neither cese aan be sald to
be, with & high degree of certainty, 2 Balangero
asbestos miner,

BALANGERO CHRYSOTILE COHORT -
SOURCES OF ALTERNATE CAUSATION

General Conslderations

Pledmont was bome to many ssbestos
industcdes {17), The reglon aronnd and o
Tudn snd Balapgero historically housed
an extensiva asbestos indostry with roany,
former asbestos factodes and plants. In
consequence, smphiboles were the ‘common
urban eavironments] pollutant n Tudn® [12).
Amphiboles 8rst srived from South Africa st
the Eactory st Basse di Dora (‘Caplamianto”) in
Torino which mads ‘all kinds of white, blue,
208 amosite asbestos articles and spechalised
in white and blue asbestos textiles {18]. Other
factoies in. the area also used South African
blue (crocidolir) ashestos and amosite 1398
Al crode asbestos for Italy was initially
delivered to Genoa sod some men from the
Pledmont would commute ta work from
the mines and plants to the port to work io
shipyards and steel mills {18,20). Piedmont
was home o the grester part of the Ttalian
asbestos industry {21,22)

The extensive use of amphibole asbestos is
reflected in the significantly elevated Incidence
of mesothelioms in Tuda and the susrounding
province and has been demographically
demonstrated for this xeglon [20,22) with
respect to the location of the mala asbestos
Industries and the residences of mesothelioma
cases, Clusters of pleursl caocers In different
pats of the Province wore also found in
other ‘high-risk areas due o a wide range of
ashestos manufacturers (rosinly textile [23),
and the production of brekes and clutches)
and iodustdal use of asbestos products {201
A population based case contxol study of
two industielized areas close to the Clty
of Torino also demonstrated large numbers
of mesothellomas in refation to the many
industdal activitles found in the area (24}, The
spatial mortality studies also found a circulat
duster sround Tuda that reached the Lanzo
Valley where Balangero is situated [20}.

Sources in the mine and the mill

Paoley (5] idetified sigoificantly clevated
conmnzﬁonso(uuddoﬂwlnthcl\mgsofduee
workers and four out of alne control subjects
jiving in the vidnity of the mine (se= above)
(Table 1), In sddition to the tremolitefactinolite
noted shove cow and human lung tissue from the
Lanza valley also contained amosite whilst those
from Susa had both amosite and esocidolite, Alr
sampling found long crocidotite Bhres in both
Lanza and Susa valleys.

“Thepumemussovrcesofcommercialamphbole
ashestos exposure in and around Balangero explain.
the Juog burden Bodiogs. Production had increased
dudng the postwac teconstruction pedod and
techaological knproverents {a the mid-1950s wese
smainly in minig methods and only marginelly in
dust control. Dusing the stxties production fa the
mill increased o between 100,000 and 150,000
tonnes pes year. (16}

Some ‘mine* workers also worked ontslde
Balangeso with possible exposureto othertypes
of asbestos [17), in cailway cosch construction,
tn an lon foundry and in & motor vehice
assembly plant. Further alternate exposuses
in the mine may have come from the use
of crocidolite ssbestos ceruent from Casale,
Crocidoltte was also apparenty used ln the
Balangers mine for ‘short’ perods in small
amouots for material testing and preparing
mixtures [15), and in different pats of the
Balangero mine and mill for Tonger' perods
for various purposes. Crocldolite was also &t
times zdded to the Balangero chrysotile ore;
{25). Crocidolite and smosite wese transfered
to the mine by Batangero subcontractors from
Qifferent asbestos flems, Amphibole ssbestos
cement covedings in the new pat of the
Bslangero mill® [12] were said to contain
crocidolite feom Casale, Crocidolite and amosite
wege also transferred to Balangeso Io jute bags
[11). These are known to create o significant
mesathelioma sk (e.g. see 26

Other exposure to sisborne ashestos
can gesult fom buildings constructed

on serpentindtic tocks which msy contein
manufctured matetials containtng ashestos,

Occupations at Risk of Mesothelfora In the
Pledmonte

Many job tiles and occupations have
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been reported to be et sk of mesothelioms in
the Piedmonte [20,22,24,27-25], Most of these
comport well with the ‘sltemate expasures’
aoted in most of Misbelll et al's [17] cases
said to be afidbutable to Balangero chrysotile
exposure, Robino et al {22] dentified 22 trades
ar risk, Ronco of al [24] idenrified several
industries zs well as trades st risk, Nestl et al
[29] found, on the basls of the Regisiry analysis,
high fsk categodes to include bdcldeyess,
plambers, carpenters, electriclans and othess,
MirabeDl et sl {28] also noted that ‘Other
industdes produclog  asbestos-containing
materials, sach a8 asbestos rextiles, Hialngs for
hrakes and clotches, and asbestos casdboard
angd packing, were mainly located in Piedwmont'.
Mauhle et al [20] found cases in the textile
sector, cement apd @ foundry) synthetic
fibre textile plarys, and Jocal seflway cardage
construction,

Case Speclfic Alternate Sources of Fx{msure
Qutside the Mine and the MIll

Mirabelli et ol {8} belleve Balongero
chrysotile also significantly contributed to the
production of mesothelioma found In 13 othes
people exposed to Balungero chrysotile outside
of the warkforee, They considered 17 cases
in four exposure categories, macked with 2
superserdpt '’ (in thelr table legends) to denote
‘possible exposure to othet types of asbestos’,

®Cases of malignant mesothelioma
among workexs employed by sub-contractors
at the Balangero mining site” (5 Cases)
(Misabelll et al [17), thelr Table 1B): Of the
ftec "cases of malignant mesothelloma among
wotkers employed by sub-contractors at the
Balangero mining ‘site”, one s marked ‘2 38
fhaving possible exposure to other types of
ashestos, Thrce others worked in facliities
and/or had job diles at potenttal high sk
for mesothelioma. Case 10 was also probably
exposed to crocidolite transported to and
used In the construction. of the ssbestos mill.
Therefore, four of the five cases had significant
potentizl sources of alternate exposure.

“Cases of malignant mesotheloma in
workers never employed at the Balangero

- mining site, but occupationally exposed
to chrysotile from the mine” (3 Cases)
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(Mirabelll et o), [17], thelr Table 20} Al theee
cases “of malignant mesothelioma in woders
neves employed st the Balengero mining site,
but occupationally exposed to chrysotile from
the mine*, are marked with an @, Mirabelli et
sl {l’nnld'msaslsmdﬂmyalsohvebm
exposed to fibrous tremolite® at & mill outside
the mining site not owned by Amientifera
treating Balangero ore. Case 16 likewise since
he analysed ore from the Balangero mine and
bulltfmansged pilot plants for ore exploitadon,
These could have used ceocidolite in thele
consteoction, All 3 cases had significant sousces
of sitamate exposure.

“Cages of malignant mesothclioma due
to houschold/environmentsl exposure® 14
cases) (Micahelll ef ai, [17), thelc Table 3): Of
the five "cases of malignant mesothellorsa due
to houschold or eavirormmental exposuce®, four
of the five merely lived in ‘proximliy of the
mine site’, However, nomerous othet sources
of commerclsl amphibole asbestos exposure
waep:esmtmd\esmtmnwdmdyamnd
Balangeso. (Details in the supplemental datz.)

#Cages of mellgnant mesotheHoma
among persons exposed to mine taifings used
outside mine® (5 Cases), (Mirabelll et al. (7],
their ‘Tuble 4 Of the five ‘cases of malignant
mesothelioma among persons exposed to mine
tallings nsed outside mind, three e masked
with an s’ Using asbestos contamingted jute
bagsbyCasezamsuotd!scouuwdasa
potentlal cause in thelr sedes [17). *Besides
chrysotile asbestos of diffesent fibre length, the
mmill produced by-products of different spedfic
welght and crushed stone (gravel shiogles)
to be vsed gs ballast® {11}, Exposure to mine
tallings used ss ballast may bave involved
tremolite. exposure when it was fom other
rining areas outside Balangero and processed
at the Balangero mill {17). In ull, at feast three
of the five cases claimed to be due to Balangero
chrysotile had potential ssaphibole exposures.

Concluston

Fourteen of the 17 mesothelioma cases
seported by Mirsbellk et al. {17] attelbuted to
Belangero chrysotlle worked in occupstions
at bigh risk for mesothelioma from potential
arnphibole asbestos exposusc,
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Eternit Casale Monferato Asbestos Cement Plant

Bn!zngcmhmopmpltsnipmincmzs

mﬂunmth—westof'mrh.wmtnsnowgnd .

the rainy season would prevent the miness
from worldng n the mine for several months &
year, A substantial amovnt of moonlight wosk
was therefore done {n other nearby facilities,
There wees myriad opporfunities for exposure
to amphibole asbestos in these facllitles, One
of the sost important of thess sources of
potential altexnate exposure Wes the Btemit
Asbestos Cement plant in the town of Casale
Monferrato one of the krgest ashestos cement
plpe factordes ln the wodd, It opemted more
or less contemporsnecusly (1906 - 1986) with
the Balangero mine site (1915 ~ 1990) belog
relatlvely near the mining weea itself. Since
the Casale sshestos cement factory was 9o
{mportant sovrce of aocidolite gad smosite
exposure, sod Balangero and Casale wese both
owned by Etcot, sa exchange of workers
could have wken plce between these two
facilitics when Balangero ccased minlng. Whilst
the compsny records at Casale do not st
many Balangeto workess, they would not have
secosded relatively boef e.g. 5 1o 4 week, work
pedods padiculady for workess in the plpe
gection. Casale produced the famous Tralit
brand of asbestos cement shiagles, sbeathing
and pipes' and becams the first 10 maaufacture
asbestos cement for water maing. The wetet
main division of thelr business expanded within
a very shost time 8 little more than 20 years after
it began in 1907, to tupbelizyable propostions’,
resulting in brenches and ageals In practically
every Ruropesn covoby, Tndia 20d other paxts of
the wond. It became In tum the seeond largest
dlsiibutos of asbestos cement roofing’s (0l
The Casale facllity is a major 1isk factor
for mesotheioma in the Pledmonte. This
cesults fom its vast scale and extensive use
of crocilollie snd amosite, The Casale Plant
has been said to have an ‘overwhelming'
inflaence on the epidemicloglest situation
of the Picdmonte snd cavssive of lage
pumbers mesotheliomas {171, Meuhle et sk
{20} in thei study of the spatial map of plearal
cancers of the Piedmonte sald: ‘The most
stlking morality excess appeass for both
men and women in the aces sround Casale
Monferato (their Fig. 2). The clustess stretch
south, In the surroundings of Alessandda,
where occupational exposuge to ashestos was

P

malnty due to the chemical Industry, For men,
the closter is moze clongated sud, without
solution of continuity, reaches steas where &
was commpn for workers fo commube to
from Genos to work in shipyards snd steel
mills, A similax pleture chamcterzed plenssl
cancer in women®

RALANGERO CHRYSOTILE COHORT -
ASCERTAINMENT BIAS

Diffecent methods of sscerizinment may
have created blas.

Variation fn cohort sterting dates

Tubino et al 113] indoded men who staxrted
work 1n 1530, Riolatto et al {14} appear to only
Include those who started wodking in 1946, Plra
et al (15) incluged those who ‘started ‘working
between 1930 aad 1975 bot sald, somewhat
confusingly 4helr follow vp began In 1946
Collstl (12] said workess *wocking in Balangero
from 1939 to wﬁwmnotmdudud!nthe
cohort of Belangero miners and milters stodied
by Rubino et a1 (13} and by Plolatto et ol [14].

Variation In Cohort tncluslon Criteria » Mintmum
work dutation

Fubino et al {13) included 3ll men who
worked at least ona month. piolatto et al. [14)
excluded those who worked less thsn ont
yeas, This cleasty affected outcome. Pl etal
{151 noted this and sald exclusion cansed one
ease of pleural mesothelioma be missed as
he was engeged for s 'short peciod €<l yead)!
stifl, there sppeas to be overall ‘sgrecment’
in the number of alleged cases. This ‘would
seem to indicate that between the IOM and the
RMM roost if not sl mesothellomas have been
identified regardless of the variation in misimal
work duration,  *

Historical Recall Blas

Rellanee on second handinterviews created
recall Blas and much opportunity 8 wiss many

e e #38 mry rn  m S  $ 2 3

e —— T —— e St 0




g | § e NORIERBER e e
RGN ,Q‘IR“%*?‘P;?X%NW}?] (RNt | TG
AR

LS aRKvme-419)

other important sources of exposure due to
" tve interview of closest selatives’
111}, Bubioo [22} also said "The conclusion
thus seems warcsnted thst the data regaxdiog
an unequivocal or probable exposure in the
mesothelioma group shonld be considered
copservative®, Further difficalties with the
accurate assessment of altemnate exposures
tesults from the sppacent lnabillty to classify
workers as siners, ‘rofilers’ or ‘combinations’,
This goes to the fact that Rublno et sl [13]
ssid “almost 2l workers hed changed their
job during thelr working Mfe st the factory™.
That means sl of the Balngero workers
conld be susceptible to the same types of
alternate exposures cited sbove in the mill not
whthstanding exposures potentially ncarred in
the town aod the surrounding municipalitics.

Other exposure inforpation on the working
and eqviconmentsl conditions in the Balangeso
mine was talien from Jegal proceedings. One
roust therefore question the thoroughness of
this source of data [11] (citing the Preturt di
Tordno 1996) [15), Pusther cosfounding conld
sdise from reliance on 'ad ho¢ examination
of the files fora the Mesothelioma Beglstry of
pledmont and of the compensations in cases of
asbestosis {11}

BALANGERO CHRYSOTILE COHORT «
BALANGEROITE

The role of balingeroite as yet another
alternate canse of the mesotheliomas found st
Balangerois naclear, Tanyecentsmudy, Torcietal.
{31] said “Considedog the profound differences
between the structure of balangerolte snd
amphiboles, provions results and observations

on the poor ecopersistence of balangeroite, and
the present dats, we contlude (hat balangeroite
traces may contribute to the oversil toxicity of
the aithbome fbres in Balangero, but may not
be compared to tremolite nor the
sole responsible for the excess of mesothelioma.
found in Balangero®, Yt wonld thesefore appear
to be ‘mote likely than not that balangecolte is
g not 2 mejor contributor to mesothelioma. disk
but the data are still insuficieat to categosically
exclode s causal role for this fbse. )

CONCLUSIONS

Al the evidence suggests that crocidolite,
amosite snd tremolite arc sesponsible for
the alleged mesothelioma. cases st Balangero.
Miabelll et al [B) admit their Gssessment’ was
based on ‘incomplete data’, They regard the
associaion between Balangero chrysotile sad
mesothelioma only 35 ‘possible’. They “had a0
access to {be individual records of the cohort
mesabers slive do 1987 and “Information on
exposure (was only) avadlable for 50% of lf
cases in the RMM. Myrdad sources of natarally
occogring and commerclal amphibole asbestos
exist to sccount for the slleged Balangero
cases. The diagnostic sccuracy of the cases can
also be questioned and confusion surrounding
job titles raises the question if sny of the cases
actually cves occarxed In 'migers’ pes se,

Acmommamms-xmmwuh to Professors
Piras, Romana, Plalatio, 1& Vecchia, and Nagn for provision
of data and discussion of sams on various ocoastons aver
oo pap five ysars,
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