PLAINTIFFS
EXHIBIT

i i o CAM-366

Critical reappraisal of Balangero
chrysotile and mesothelioma risk

Edward B. ligren”, Frederick D. Pqoiey«, Yumj M [Giwuya® and John A. Hoskinsw

BACKGROUND: Balangero, 40 km northwest of Torino In the Pledmonte Region, was home to thB
largest and most active chrysotile mine In Europa operating from 1916 -1990 and employed over
300 men atany one time. The chrysotile was thoughtto be pure. Despite this some claim Ithas been
responsible for causing numerous mesotheliomas. This report refutes this claim on the grounds that
It Is not pure but potentially contaminated by tremollte asbestos. In addition there are numerous
alternate sources of naturally occurringand commercially available amphlbole asbestos Intheregion,
METHODS: Geological studies Illustrate the presence of naturally occurring tremolUe and various
anatyses have shown naturally occurring and commercially used amphlbole by Its presence In animal
and human tissue. The diagnostic criteria used to study pleurat disease Inthe Balangero cohortwere
examlned.on a case by case basis.

RESULTS: Several authors have searched available registries for post-mortem Information and listed
possible mesothelioma cases. Cross matching these searches has been attempted and the strength
of their diagnoses examined.

CONCLUSIONS: There Is good evidence that croddotlta, amoslte and tremollte are responsible for
the alleged mesothelioma cases at Balangero. Myriad sources of naturally occurring and commercial
amphlbole asbestos exist in the region to account for the alleged cases. Regrettably, necessary
Information Is Incomplete and Insufficient for the cohort which calls the diagnostic accuracy of the
cases Into quesUon.The problemls further compounded by confuslonsutroundingloh titles andralses
the question Ifany of the cases actually occurred In‘miners’ per se.
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INTRODUCTION

Balangero i5 ca. 40 km northwest of
Totino in the Piedmonte Reglon of ftaly, It was
home to the largest and most active chuysotile
mine in Europe operating from 1916 - 1590
and employed over 300 men st any ont
time, The cheysotile was thought to be pure,
Desplte its presnmed. purty, some claim it
has been zesponsible for cavsing numerous
mesothelfomas, This report refutes the clairs
that Balangero chrysotile is sbie to produce
mesothelioma on the grounds that it is not
pure but potentially contaminated by tamolits
ashestos; becanse the dlagnosis of most of
the aliegedly sttributable cases hes not bezn
proven; also oumerous sltemate sources of
nztupally occomdng and commercially availzble
amphibole ashestos, and possibly othes Sbrous
siicates can explain the allegedly atitbusble
mesothelioms cases,

QUESTIONS OF PURITY - TREMOLITE:  ~

Geological Evidence

The Balangero chrysotile mine is sitoated
in a serpentinite satellite body of the Lanzo
Masgsif (Piedmont, Italy), the Jazgest nltramafic
body of the Western Alps {1}, Various areas
within the lanzo massif are conducive to
the formation of tremolite asbestos as shown
through disect sampling of rock, air smod
lung tissue, Fomero et al, (2] noted that
the reglon is very zich in sexpentine rocks,
many of them outcropping, snd some that
have been exploited in the past dudng the
quanyiog of asbestos, “In axeas such a8
Pledmont, everyone is exposed to low doses
of sirborne ashestos ...The asbestos species
commaonly found {n natural sources (Le. rocks)
s asbestos tremolite and asbestos ectinofite”
[3), Many havs aoted this and In consequence
parts of the Susa Valley are contaminated with
tremolitc, Many local tale mines [4) found near
Balangero are contaminated with tremolite
asbestos. One, Brunetta' was thought to be
the sonrce of the tremolite ashestos found by
Pooley in the fungs of 2 Balangero workier with
mesothelioma “The presence of tremolie In
soll in the Suss aod Chisone Velleys (Westem
Alps) is 2 plausible explenation for the most
western. mesotheliome clusters....” {5},

Analytical Evidence

Direct anglysis of Balangero cheysotile has
shown the presence of tremolltz, For example,
Buxler [} found tremalite in one of four Balangero
samples he studied using TEM ~ XD,

Additional studies of alr and long show
tremolite, Short and long term ale szmpling
in the lanzo and Susa Valleys detected
fong tremolite and actinolitc fibres using
SEM ~ EDS, Lung burden studies of cows
grazing {a both Lanzo snd Susz valleys also
showed elevated concentrations of tremolite/
sctinolite asbestos {2,7) Similarly, human
Iung samples from those residing either in
or near Balangero in the Lanzo Valley and

.others Tiving in the Susa valley neatby also

contalned tremolite/actinolite asbestos fibres
{2,7), Udne samples from individuals residing
in Susa valley also contained tremolite (2,71
Mirabeld et al, {8) cite Fornem's aoimal lung
burden work to support the slleged role
of Balangero cluysotile {n produciog en
environmentsl' mesothelloma rlsk but fall
to mention Fomero's finding of natural and
commerclal amphibole asbestos in many of
the samples taken,

Pooley [9] demonstrated elevated tremolits
concentrations in lung tissue fom three
Balangero worleers (21% of Bbres > 5 pm long
Table 42 {o (B]) 2ad nine controf subjects (Table
1). ‘The workers died of asbestosls, lnng cancer
and mesothelfoma; the controls from oon-
asbestos related tauses.

Naturally occuctdng teeruolite is not
surpdsing. The geology Is conducive to Its
forrmation. Why has its presence not been
noted before? Sampling error is cextainly one
explanation o5 very few samples have been
analyzed, the sample sizes have generally been
small, and the gnalytical mathods (XBRD) may
not have been suffident to detect it. Nooe,
aside from Butler {6), ever tested samples
using acid digestion and TEM-XRD. The
considerable mining arca and heterogenedty in
the ore body created difficulties in obtaining
reprasentative samples over the neady 75
yeaxs of its operation.

Relatively small percentages of tremolite
can be biologically important representing
substantial akbome fibre conceatmations (10].
Thexefore, the very high dust levels produced
dnring miniag {11-13], may have contained very
high concenteztions of tremolita,
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BALANGERO CHRYSOTILE COHORT -
DIAGNOSTIC ISSUES:

Piolatto et sl [14] reported the flest two
mesothelomas in the ‘Balangero cohort, The
ficst case (1975) was diagnosed cytologleally;
the other (1977) bistologleslly, Nelther used
immunchistochemistey  (XHC), Calisti  [12)
reported g third mesothelloma in the Balangero
cohort whilst Browne (1992 pets commun)
said that as of 1992 there wese at most four
mesotheliomas reported ab Balangero, “one In
2 manager, but they were suspect piven the
doubtful nature of the occupational histores”,

More recently, the studfes of theindldence of
mesothelloma in Balangero chrysotlle ‘worlkers’
(se=below) have been conducted by two groups
in Torino, One, situated largely at the Institute
for Occupational Mediclne (JOM) the ofher at
the University of Turin in collsboration with the

Tnstitute for Phammacological Research, ‘Maro
Negd', (MN) who investigated the health of the
Balangero workers based upon analyses of desth
certificstes found through searching company
records, Since the IOM bad very limited access
to hospital records snd pathology matexial fiest
hand disgnostic confimation was genenlly
not possible, Pira et «l. {15] sald: *The ase of
death certificates instead of cancer reglstries In
occupationa] cohorts investigating cancer risk
has inherent limitations due to the inadequacy
of avallable informatlon”. Apparently, on rare
oceasions Plra et 5, [15] could {dentify cases
of mesothelioms vsing means other than death
certificate since they sald “One case of plevral
mesothelioma was identified {o the cohort but
tupg cancer gs 2 cause of death was reported
in the death cegificate, Slnce the diagnosls
of mesothelioma is still complex, this {s not
surprising®. The methods used to identify the
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mesothelioma case were not discussed,

Another group, the Unit of Cancer
Epidemiofogy, (CPQ) relied principally upon
the Begistry of MaHgnant Mesotheliomas (RMM)
{8,11,16), This only covered information from
1580 onwards but cases among mine employees
covld be identified in some instances In the
bospital records and other Registry matecials,

The most recent updates of the Balangero
chrysotile workess wer done by Pira et al, [15)
at the JOMAMN and by Mimbelli et al. 8] at
the RMM. Pitz et a3 {15] compared thelr results
'on pleum! and peritoneal cancer to those
reported. in another analysls conducted In the
same area, based on the Pledmonte registry of
maligaaot mesothelomas’, Pira et al {15) ‘found
4 'deaths from plenmal and 1 fom pecitoneal
cancer as compared to 6 desths from plenral
mesothelioma dusiog the same perdod in the
tegistry based study’. They concluded thst
‘Gesplte the ‘different sources of data (desth
cextificate versus registry information) the results
for pleural cancer are jn substantial agreement’,

Despite the: efforts to compsse the findings of
the IOM and the RMM, the individosl cases have
never been mutched, Prof Ia Veechiz, Dr Negd
and Dr Pelucchi bave provided the availeble
undedying detail on the six qses reported by P
et al, [15] to compare with the nine ‘occupational!
cases reported by Mirabellf et af, [8]. Poll analysis
of the complex coss-matching 15 given 1o the
supplemental data to this paper,

Sylvestsi et al {11} also sssessed the
incidence of mesothelioma in the cohort, ‘on
the basls of a seaxch of the lterature and
of the files of the Mesothelioma Registry of
Piedmont’, They said ‘Three additions] cases
of malignant mesothelioma of the pleurs were
found with past exposure in the mine, and
no evidence of othet occupations entalling
exposure to asbestos’. Also, ‘Lifelong work-
histogy was known for two with'no evidence
of cother occupations entalling exposure to
asbestos, Case 1 was a technical cleck (the
study was limited to bluecollar workers)
who died after the end of follow-up. Case 2
worked in the Balangeeo mine from 1936 to
1944. Cise 3 was included ia the study by
Piolatto et sl, but died after the end of follow-
up.' Therefore, cose 1 can be dismissed, Case
3 appeass to be one of the cases reported
by Plolatto shown in Txble 2 (supplementsl
data) . Case 2, on the basis of the dates of
hire and separation, may be the same g5 that
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reported by Calistl et al [12]

Since histology with IHC is the corrently
secognized standaed for the diagnosls of
mesothellome, no more than two of the cases
teported to date have used the techoique and
50 are potentlally confirmed. However, the

. exactpanel of IHC markers used, the adeqoscy

of negstive and positive controls, gnd the
stainlog patterns sod intensitles for those
stalns are pot known and so conflrmation Is
not deflnite,

‘Thess Is the forther question that none of
the ceses ace specifically called ‘miners’. For
example, Mirabelli et ol [8] claims to have
found a ‘cluster of 14 mesothelioma cases
among workers who were activs In the ming'

but only list 9 such cases in Table 1 of thele

seport and none are calied ‘rainers’, Confusion
on the point elso concems the workers studied
by the JOM and MN, Rubino et sl, [13] sald ‘the
work force has numbered about 300 men. Ar
present some 350 men are employed in the
mine and its sssoclated mllling, crushing,
screening and bagging plant’, Thele cohort
copsisted of §52 male workers with at least 30
days emplogment between 1 Jan 1930 and 31
Dec 1945, Thele cohort data sre 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 versus those who
oaly worked at the ‘mill/plant’. Enigmatically,
Rublno et 2, {13] said "aImost all workess had
changed their job durng thelr working Life
st the facfory®, and Plolatto et al. [14] said
thelr study s an ‘update of cancer mortulity
among chrysotfle asbestos miners’ but ‘the
cohort comprised men who had worked for
at least one yezr at the factory between 1946
and 1987, What Is meant by ‘fetory* is not
explained. Similarly, Pira et al, ({5] suid they
‘obtained employment data from pecsonncl
records at the factory and sscertained viml
status and canses of desth through population
registers and copies of death cextificates from
municipal registration offices! 5o it looks
Hke the IOM ~ MN has been studying ‘factory
workers' rather than ‘miners' The tenm, ‘plant’
engenders further confusion. Specific data for
milless are also not provided though reference
15 frequendy made to work in the mill,
Therefore, taking the strictest view of
the date. presented in the Herature to date by
the IOM and. the RMB, including the recently
obtzined unpublished data from MN, no more
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than two cases slleged to be mesothelioma
would begio to meet present day diagnostic
standards, However, nefther cese can be sald to
be, with & high degree of certainty, 3 Balangeto
asbestos miner,

BALANGERO CHRYSOTILE COHORT -
SOURCES OF ALTERNATE CAUSATION

General Conslderations

Pledmont was home to many asbestos
industeles {17), The "reglon zound and o
Torin and Balngere historically housed
an extensiva asbestos industry with roany,
former asbestos factodes znd plants. In
consequence, armphiboles were the ‘common
urban environmentel pollutant in Tuda® (12}
Amphiboles Srst scrived from South Africa st
the factory at Besse di Dora (‘Caplamianto’) in
Todno which made ‘all kinds of white, blue,
and amosite asbestos articles and spechalised
in white and blue asbestos textiles [18]. Other
factories in the arez also vsed South Africn
blue (crocidolite) ashestos and amosite [19)
Al crude asbestos for Italy was initally
delivered to Genoa apd some men from the
Pledmont would commute ta work from
the mines znd plants to the port to work in
shipyards and steel mills {18,20), Piedmont
was home fo the grester past of the Italian
ssbestos industey {21,22)

The extenslve use of amphibole asbestos is
wilected in the significantly elevated Incidence
of mesothel{ioma in Turdn and the susrounding
province and has been demographically
demonstrated for this reglon [20,22] with
respect to the location of the mzin asbestos
Industries and the residences of mesothelioma
czses, Clusters of pleural caocers In different
parts of the Province wers also found in
other ‘high-risk areas due to a wide range of
ashestos manufecturers (mainly textile {23),
and the production of brakes and clutches)
and industdal use of asbestos products (20].
A populstion based case control study of
two industdslzed areas close to the City
of Torino also demonstrated large numbers
of mesothellomas in relation to the many
fndustedal activitles found In the area [24], The
spatial mortality studies also found a circulac
cluster ground Tudn that reached the Lanzo
Valley wheree Balangero Is situated [20),

Sources in the mine and the milt

Pooley (9] identified sigoificantly elevated
copeentrations of crocidolits In the fungs of tree
workers and four out of aine control sublects
living in the vicnity of the mine (sez above)
(Table 1), In sddition to the teemolite/actinolite
noted shove cow and human lung tlssue from the
Lanza valley also contained amosite whilst those
from Susa had both smosite and crotidolite, Alr
sampling found long crocidolite fihres in both
Lanza and Susa valleys,

‘Themmemus souesofcommerdalumphbols
asbestos exposice: In and acound Balangero explain
the Jung burden Andings, Production had increased
dudng the postwac teconstruction pedod xnd
techaological improvernents i the mfd-1950s wese
mainly in mining methods and ealy marginally ia
dnst control, Dixing the sixtles production {a the
mifl {ncreased  between 100,000 and 150,000
tormes per year. (16}

Some ‘mine’ workers also worked ontslde
Balangero with possible exposure to other types
of asbestos [17), in railway coach copstruction,
to an lron foundry and in & motor vehicle
assembly plant. Further alternate exposures
in the mine may have come from the use
of crocidolite asbestos ceroent from Casale,
Croddolite was also spparenty used in the
Balangers mine for 'shot’ perods in small
smonots for material testing and preparing
mbxtures [15), and In Gifferent patts of the
Balangero mine and mill for longer perdods
for vadous purposes. Crocldolite was also &t
times added to the Balangero cluysotile ore;
{25). Crocidolite and sroosite Were transfacred
to the mine by Balangero subeontractors from
Aiffezent asbestos flrms. Amphibole esbestos
cement covedngs in the new patt of the
Balangero mill' [12] were sald to contain
crocidolite from Casale. Crocidolite and amosite
weze also transferred to Balangeto in jute bags
[11]. These are known to create o significant
mesothelloma sk (e.g. see [26))

Other exposure to sisborne ashestos
cen tesuit from  buildings  constructed
on serpentindtic tocks which may contsin
manufactured matedals containing ashestos,

Occupations at Risk of Mesothelioma in the

Pledmonte

Many job ttles and occupations have
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been reported to be st risk of mesothelloms In
the Piedmonte (20,22,24,27-25], Most of these
comport well with the ‘sltemate exposures
aoted in mast of ¥Mimbelll ot ol's [17] cases
said to be attdbutable to Balangero chrysotile
exposure, Rubino ef al {22] Wentified 22 trades
ar risk. Ronco et al {24] identified several
Industries 2s well as trades at sk, Nest &t al
[29] found, on the basls of the Registry analysls,
high dsk categodes to Indude bdcldeyers,
phumbers, carpentess, electricians and othets,
Mirabelll et al {28] also noted that ‘Other
industcles produclng  asbestos-containing
materials, sach 93 ashestos wylles, Hnings for
hrakes and clotches, and asbestos cardboard
and packing, ware mainly locsted in Piedmont',
Mauhle et al. [20] found cases in the textile
sector, cement and & foundry) syathetic-
fibre textile planss, and Jocal saflway candage
construction,

Case Specliic Alternate Sources of Eq;nsure
Outslde the Mine and the Ml

Micabelli et el {8) belleve Balnngero
chrysotile also significantly contributed to the
production of mesothelioma found In 13 othes
peaple exposed to Balangero chrysotile ovtside
of the warkfores, They considered %7 cases
In four expomue categorles, macked with 2
superseript ‘s’ (n thelr table legends) to denote
‘possible exposure to othet types of asbestos’,

*Cases of malignant mesothelioma
among workers eraployed by sub-contractors
at the Balangero mining site” (5 Cases)
(Mirabelll et al [17), thel Toble 1B): Of the
five "cases of malignant mesothelloma among
wotkers employed by sub-contractors at the
Balangero mining site®, one s magked ‘2’ us
having possible exposure to other types of
ashestos, Thice others worked in faciiities
and/or had jeb tiles at potential high risk
for mesothelloma. Case 10 was also probably
exposed to crocldolite transported to and
used in the construction of the asbestos mill,
Therefore, four of the five cases had significant
potential sources of alternate exposure.

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

+ mining site, but occupationslly exposed
to chrysotile from the puine” (& Cases)
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(Mizbelll et 2}, [27), thelr Table 2% AY theee
cases Yof malignant mesotheHoma in workers
nevee employed st the Balangero mining site,
but ocoupetionally exposed to chrysofile from
the mine®, are marked with an ‘o, Mirabelli ot
81 [17] said ‘cases 15 and 17 may also have been
exposed to fibrovs tresoolite™ at a sulll outside
the mining site not owned by Amientifers
treating Balangero ore, Case 16 [kewise since
he analysed ose from the Balangero mine and
bullt/managed pilot plants for ore exploitation,
These could have used crocidolits fn thelc
constroction, All 3 ases had significant spurces
of altamate exposure.

“Cases of malignant mesothclloma due
to hounschold/envitonmentsl exposure® (5
cases) (Mirabeli et al, {17), chelc Table 3): Of
the five *cases of malignant mesothelloma due
to household or eavironmnental exposure®, fous
of the five merely lived in ‘proximity of the
ming site’. Howevar, nomerous other sources
of commerchl; amphibole asbestos exposure
wese present in the srea immediately acound
Balangero, (Details in the supplemental datz.)

“Cages of malignant mesothelioma
among persons exposed to mine tailings used
outside mine® (5 Cases), (Mirsbelll et al. {17],
theie Tuble £ Of the five ‘crses of malignant
mesothelioma among persons exposed to mine
tiilings used outslde mine, three are marked
with zn '8’ Using asbestos contamingted jute
bags by Case 23 was not discounted #s o
potentlal canse in thelr sexies [17). “Besldes
chrysotile ashestos of different fibre length, the
milf produced by-products of different spedfic
welght snd crushed stone (gravel shiogles)
to be vsed ss ballast® {11}, Exposors to mine
fallings used a5 ballast may have involved
tremolile exposure when it was fom other
miping aress outside Balangero and processed
at the Balangero mill f17). In ull, at least theee
of the Bve cases claimed to be due to BaJanpero
chrysotile had potential ssuphibole exposures,

Concluslon

Fousteen of the 17 mesothelioma cases
reported by Mirabellt et al {17] attchuted to
Balaogero chrysotile worked in occupstions
at high dsk for mesothelioma from potential
arnphibole asbestos exposuse,

.
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Eternit Casale Monferato Asbestos Cement lant

Balangero is an open pit stdp mine o2 25

miles north-west of Turn, Winter snow and

the rainy season would prevent the miness
from worldng {n the mine for several months &
year, A substantial amsunt of moonlight work
was therefore done in other neachy fadlites,
There were mydad opportunities for exposure
to amphihole asbestos In these facllities, One
of the wmost fmportant of thess sources of
potential alternate exposure was the Rterndt
Asbestos Cement plaat In the town of Casale
Monfetrato one of the fxegest ashestos cement
plpe factbries In the wodd. It opemmted more
or less contemporaneously (1906 - 1986) with
the Balangesro mine site (1515 - 1990) belog
relatlvely near the minlng area itself Since
the Casale sshestos cement factory was sa
important sovrce of mocidolite end smosite
exposure, sod Balangero snd Casale were both
owned by Btemit, an exchange of workers
could have wmhken plice between these two
facllitics when Ralanpgero ceased mintng, Whilst
the compsny tecords at Casale do not list
many Balangers workess, they wovld not have
recosded celatively bef e.g, 5 to 4 weck, work
pedods padiculaly for workers in the plpe
section. Casale produced the ‘famous ‘Talit
brand of asbestos cement shingles, sheathing
and pipes' and became the first 10 maanfactusre
asbestos cement for water maing, The water
main division of thelr business expanded within
a very short time s Jittle more than 20 years after
it hegan in 1907, to ‘wobelizvabie proportions’,
resulting is branches and ageats In practically
every Buropesn country, India 2ud other parts of
the world. It became ln turn the second largest
distiibutor of asbestos cement roofing', (30,
The Casale facllity is a major disk factor
for mesothelioma In the Pledmonte, This
results from its vast scale and extensive use
of crocidollte snd amosite, The Casale Plant
has been sald to bave an ‘overwhelming'
inflaence op the epidemiologleal situation
of the Picdmonte and causstive of lagge
oumbers mesotheliomas [17], Meuhle et al,
[20} in their stady of the spatial map of plearal
cancers of the Pledmonte said: ‘The most
strildng mortality excess appears for both
men and women in the sreg around Casale
Monferrato (their Flg. 2). The dusters stretch
south, in the sumroundlogs of Alessandda,
where occupational exposuge to asbestos was

RIS

malnly due to the chemical Industry, For men,
the cluster is more elongated sud, without
solution of continnity, reaches srens where &t
wes common for wotkers to commute to and
from Genos to work in shipyards snd steel
mills, A similar picture chamscterized plenss]
cancer in women®

BALANGERO CHRYSOTILE COHORT -
ASCERTAINMENT BIAS

Diffecent methods of asezrizinment may
have created blas,

Varlation {n cohort starting dates

Rubino et al. 113) Incloded men who started
worl 1n 1930, Plolatto et al {14) appear to only
Include those who started working in 1946, Pira
et af {15 included those who ‘stated workiog
between 1930 and 1975 but sald, somewhst
confusingly ‘thelr follow up began In 1946
Culisti {22] said workeos “working in Balangero
from 1939 to 1944 were not included in the
cohort of Belangero mlners and millers stodied
by Rublao et al (13} and by Plolatto et 21 14,
Case 3 was indloded In the study by Plolatto ot
sl. but died after the end of fllow-up.’ [12}

Varlation in Cohott tacluslan Criteria » Minimitm
work duratlon

Rubino et al. {13} included alt men who
worked at least one month, Plolatto et al, {14
excluded those who wortked less than ooe
year, This cleasly affected outcome., Pl et ol
1151 noted this and ssid exclusion cansed one
case of pleural mesothelioma to be missed as
he was engeged for & ‘short padod (<l year)!
sS4, there eppears to be overall ‘agreement!
In the oumber of alleged cases. This would
seem to Indicate that between the JOM and the
BMM roost if not sll mesothellomas have basn
identiffed regardiess of the vadation in minimal
work duration, -

Historlcal Recatll Blzs

Rellanes on second handintesviews created
recall blas and much opportunity to miss many
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other Important sources of exposure due to
"retrospective Interview of closest selatives®
{111, Bubjoo {22] also sald *The conclusfon
thus seems wamanted thet the date regarding
sn paequivocal or probsble exposure in the
raesothelloma gronp shonld be considered
conservative”, Further diffiodltles with the
accurste assesement of alternate expogures
tesults from the spparent {nabillty fo clussify
workers as miners, ‘millecs’ or ‘combinations’,
This goes to the fact that Rubino et al [13]
said “almost all workers had changed thelr
job during thelr working Mfe st the factory™.
‘That means all of the Balngern workers
could be susceptible to the same types of
alternate exposuzes dited sbove {n the will aot
withstanding exposutes poteatially incacred in
the town aod the surounding municpalities,

Other exposure infonmation on the woring
and enviconments! conditions {n the Balangero
mine wes taken from legal proceedings, One
must therefore question the thoronghness of
this source of data [11] (citing the Pretum df
Togdno 1996) [15) Purther confounding conld
adse from teliance on 'ad hod' examination
of the files from the Mesothellorma Beglsty of
Pledmont and of the compensations in cases of
asbestosis {11].

BALANGERO CHRYSOTILE COHORT -
BALANGEROITE

The role of belangeroite as yet~ another
alternate cause of the mesotheliomas found at
Balangerois uncless, Inarecentstudy, Tord etal,
{31 said “Considrdng the profound differences
between the structure of bafangerofte and
arnphiboles, previons results and observations

on the poor ecopersistence of balangerolte, and
the present dats, we contlude that balangeroite
traces muy contribute to the ovenl toxiclty of
the airtbome Shres in Balaogero, but may not
be compared to tremolite nor cansidered the
sole responsible for the excess of mesothelioma
found in Balangero®, Yt wonld therefore appear
to be more likkely than not that balangerolte Is
1 not a major contributor fo mesothelioms. rigk
but the data are still fasuflcieat to categosically
exclude a caussal role for this fitse. )

CONCLUSIONS

Al the evidence suggests that erocldolite,
amosite and tremolite are respoonsible for
the alleped mesothelioma cases st Bafangero,
Mirabelll ¢t al [B) admit their Gssessment’ was
based on ‘incomplete datw’, They regard the
associafion between Balangero chpsotile sad
mesothelioma only 45 ‘possible’. They *had ao
secess to the individual records of the cohort
mesnbecs alive in 1957" and “Information on
exposure (was only) avaflable for 50% of ol
cases in the RMM™. Mydad sousces of natarally
occudting and commercial amphibole asbestos
exist to sccount for the slleged Balangero
cases, The diagnostic accuracy of the cases can
sls0 be questioned and confusion surrounding
job titles raises the question if sny of the cases
actually ever occurxed In ‘mipers’ pes se,
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