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Impact of occupational activity on development risk of malignant mesothelioma
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24 xounapiH imiage (1981-2004) CepaioB oOIIBICHHBIH 66 MyHHIMNANBAI Oeuimuieci imrinex 32-cigme 125
ME3UTEIIMOMMEH MOP(OJIOTHSUIIBIK BepH(UKaNMsIIaHFaH Jkarnaid Tipkenmi. HaykacTelK 1 SKbUIIBIH, immiHzme
0,2-nen 27,1-re peiiin ecti. OOMBIC OOMBIHIIIA ME30TEIMOMa aypybIHA MIANIBIKKAH aJamMaap CaHbl QJIEMJIIK
JIeHreiire, SSFHU XKBUIBIHA MIJIIMOH XaJIBIKKA 1-2 jkarnaiira, skeTTi. AcOeCT SKCIIO3HIMACHIMEH aHBIKTANFAH
Gaitmansic 12,0 % xargaiina aHpIKTanraH. bapibik xkargainapaa aypyra manablkkanaap XX paceipasiH 50—
60-xKpUIapeIHAa CHIIAT ajiFaH acOeCTTIH KOFapFbl JEHIeHeri SKCHO3ULMSICHIHBIH oCcepiHe YIbIparaH.
ABTOpIapIbIH OMbIHIIA, aCOSCT JKOHE XPU30THI-acOECT aypyIbIH AaMybIH/A KETEKII STHONOTHSIIBIK (akTop
6oua anmaiifel. by aypy-CeIpKaTThIH MOIMITHONOTHAIBIK CHITATHI Oap.

B crarse paccMoTpeHa kapTuHa 3a00J1€Ba€MOCTH Me30TennoMOi B CBEpITIOBCKOM 001aCTH 32 IIUTENBHBIHA
nepuon. 3a 24 roxa (1981-2004) B 32 n3 66 MyHHIMNATBHBIX 00pa3zoBaHuit CBEpTIOBCKOM 001aCTH BBIIB-
neHo 125 ciryqaeB Mopdoiorudecky BepH(GUIIMPOBAHHBIX ME30TeINOM. 3a00JIeBacMOCTh BapbrpoBaia ot 0,2
10 27,1 ciryqast Ha 1| MIJUTHOH HaceJleHHs B rof. B cpenrem mo oGmact 3a601eBa@éMOCTh ME30TEIINOMOM Ha-
XOUTCSI HA YPOBHE MHUPOBOIT ()OHOBOI — 1-2 ciydas Ha MIJUIHOH HaceJeHHs B rof. JlocToBepHas CBS3b C
sKcrio3uImeit acoecra BeisiBieHa B 12,0 % ciydaeB. Bo Bcex cirydasx O0JbHBIC TTOABEPTAINCE BO3IEHCTBHIO
TIOBBIIIEHHBIX YPOBHEH acOeCTOBOM KCIIO3UIMY, XapakTepHbIX 1k 50—60-x ronoB XX B. [lo MHeHHIO aBTO-
POB, acOecT U B YACTHOCTU XPH30THI-acOecT, He ABIISIETCS BEAYIIUM, a TeM OoJice 00IUraTHBIM 3THOJIOTHYe-
CKUM (aKTOpOM pa3BUTHUS 3a00eBaHus. 3a00IeBaHe UMEET OIUITHONOTHYECKUI XapaKTep.

Introduction

Mesothelioma is a rare neoplasm of serosal surfaces (such as pleura, peritoneum, pericardium and oth-
ers) [1]. The most common form of these neoplasms is malignant pleural mesothelioma, peritoneal and peri-
cardium mesotheliomas occur tenfold rarer, and:mesotheliomas of other localizations are the most uncom-
mon. The median latency of the disease is 32 years but it may range from 5 to 70 years.

Overseas annually hundreds of articles on mesothelioma are published, especially in context of occa-
sional mesotheliogenic potency ofasbestos.” To our knowledge the first article on this issue was published in
1933. In 40-50s of the XX™ century single papers on this issue were published. In 1960 the results of
J.Wagner’s study on association between mesotheliomas and exposure to crocidolite asbestos, were pub-
lished, and later this study was.recognized as classical [1]. From 70s of the XX" in western countries the
most common etiological factor of mesothelioma was an inhalation of asbestos dust, primarily of amphibole
asbestos (especially tremolite asbestos), that play a major role in causing the disease [2].

Not denying the role of amphibole asbestos in causing mesothelioma, a number of authors are skeptical
about mesotheliogenic potency of chrysotile asbestos [3, 4]. Recent reports more often indicate that mesothe-
liomas may <occur after exposure to other chemical (man-made mineral fibres, 9.10-dimethyl-1.2-
benzaanthracene, nickel, beryllium, mineralex, lead, polyurethane, ethylene oxide), physical (radioactivity),
biological (Friend's virus (MC 29) and SV40) and many other carcinogenic agents [2—4].

Background incidence of mesothelioma is 1-2 cases per 1 million per year. In different countries inci-
dence of mesothelioma varies widely from 0.15 to 29.01 cases per 1 million per year [1]. Mesothelioma inci-
dence rates have been increasing throughout the industrialized countries in Western Europe, USA, Australia
traditionally oriented to predominant use of amphiboles. The incidence in these countries varies from 4.33 in
South Africa to 29.01 cases per 1 million per year in Belgium, at the average 8.06 cases as in USA. Mesothe-

* Asbestos is generic commercial name for a naturally occurring group of six different mineral fibers that differ in mineralogical
structure, physicochemical properties and biological aggressivity and are uniform only on fibre structure. As these groups differ from
each other on important features, which play the main role for its use, the types of asbestos are classified into two groups: serpentine and
amphiboles. Serpentine includes magnesium silicate — chrysotile asbestos (white asbestos). The second group includes iron silicates, are
known as amphiboles (actinolite, amosite (brown asbestos), anthophyllite, crocidolite (blue asbestos) and tremolite) [4].
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lioma incidence rates in countries traditionally using chrysotile varies from 0.15 (Ecuador) to 4.81 per 1 mil-
lion per year in Latvia, at the average 1.51 — for instance, in Estonia.

Incidence of mesothelioma in Russia is unknown [5]. In Russia a national register of mesothelioma
doesn’t exist, and because of its’ rarity mesotheliomas haven’t been emphasized in official oncological statis-
tics. Only in 1994 in St. Petersburg population cancer register mesotheliomas were classified as individual
group of malignant neoplasms.

During the XX™ century in Russia only 4 epidemiological studies of mesothelioma were conducted: lo-
cal studies in Asbest [6] and Yekaterinburg [7], and two regional studies in the Republic of Karelia [8] and a
pilot study in Sverdlovsk region [9]. The studies show that only in 12.0-29.4 % of cases an occupational ex-
posure to asbestos may cause of mesothelioma [7-9].

So, currently we haven’t got reliable data on epidemiology of the mesothelioma in Russia and:role of
occupational factors, particularly asbestos, for developing this neoplasm. For clarification of range of state-
ments on this issue we conducted comprehensive epidemiological analysis of mesothelioma in Sverdlovsk
region, one of the most industrial administrative territories in Russian Federation.

The population of Sverdlovsk region is more than 4.5 million people, about 4.6 thousands of enterprises
are situated here where about 2.1 million people are employed and more than 550 thousands from them work
in harmful and dangerous conditions, and more than 100 thousands of people are exposed to substances,
products, industrial processes and factors with proved carcinogenic potency and likely cancerogenic for the
man [10].

In this region the largest deposit of chrysotile asbestos in the world named Bazhenovskoye, which is
characterized by absolute absence of contamination with tremolite asbestos, is situated. The deposit is a part
of eastern gabbro peridotite pack in Middle Ural, which also includes Alapayevskoye, Ostaninskoye and
Rezhevskoye deposits of chrysotile asbestos. In the region there are 4 leading enterprises on asbestos produc-
tion and field technological institute. In Sverdlovsk region more than 15000 of workers occupationally con-
tact with chrysotile. Moreover situated in the region Sysert district is high in anthophyllite asbestos (Sysert
region), there are 29 industrially significant deposits of anthophyllite and deposits of other amphiboles, de-
velopment of which has been ceased.

Materials and Methods

As primary data we used official records of Sverdlovsk regional oncologic dispensary on new-onset
diseases with clinicoradiologic diagnosis of mesothelioma for the period from 1981 to 2004. In all cases in-
cluded into the study the diagnoses were confirmed using standard pathomorphological studies, and re-
examination of histologic specimens was carried out. The data on population size in different areas and in
Sverdlovsk region as a whole were obtained in regional statistical department.

Collected data were processed using recommended descriptive and cross epidemiological research
methods. Incidence of mesothelioma was calculated per 1 million per year and was standardized by direct
method, both for the region as a whole and for every municipal unit where they were revealed.

For all patients included into analysis it were studied occupational history personally or through rela-
tives, and paraoccupational and environmental exposures to asbestos using special questionnaire developed
by the group of international experts, for identifying potential asbestos exposure. Findings were specified in
personnel department of enterprises where the patients with mesothelioma worked.

For all'patients with occupational exposure to asbestos the value of total dust load on full weight of
dust, received for the whole period of work activity was calculated.

Results

For 24 years (from 1981 to 2004) 226 diseases with primary clinicoradiologic diagnosis mesothelioma
were registered in Sverdlovsk region. In 125 (55.3 %) cases the primary diagnosis was confirmed after mor-
phological re-examination, and 101 (44.7 %) cases were excluded from the study because the primary diag-
nosis mesothelioma was proved incorrect. In addition 24 cases of lung cancer with pleural lesion, 19 cases of
metastases of other cancers, 12 cases of pleuritis of nonneoplastic etiology and one case of complicated pan-
creatitis were revealed. In 14 cases intravital and postmortal morphological verifications were not carried
out, in 28 cases primary materials were lost and 3 patients were inhabitant of other regions.

From 125 verified mesotheliomas 116 (92.8 %) cases were pleural mesotheliomas, 7 (5.6 %) were perito-
neal mesotheliomas and 2 (1.6 %) were pericardial mesotheliomas. In 112 (89.6 %) patients malignant
neoplasmes were revealed (including extrapleural) and in 13 (10.4 %) patients benign types of «mesothelioma
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were revealed. By term «benign mesothelioma» we nominally mean localized mainly fibrous neoplasmes of
pleura. Among malignant mesotheliomas on histologic type tumors of epithelioid type (72.9 %) prevailed, less
often there were mesotheliomas of sarcomatous (13.6 %) and biphase (10.2 %) types.

The age of patients (67 men and 58 women) varied from 12 to 70 years, at an average 55.9+1.0 years,
55.9 % of patients were productive age. Age and sexual differences at the diagnosis in cases of malignant
and benign types of neoplasmes of different localizations and lesion area were not statistically significant.

Unless one case of pleural mesothelioma revealed during autopsy the lifetime of patients from the diag-
nosis of malignant mesothelioma ranged from 10 days to 1.10 years, at an average 7.1+£0.8 months which is
equivalent of results mentioned by Russian and foreign publications [1].

The interactive study of incidence of mesothelioma showed that despite of some increased incidence in
1985-1990 in the region the tendency to stabilization and even decrease is observed (Table 1).

Table 1
Total rates of incidence of mesothelioma on Sverdlovsk region
Period of observation, years
Rates 1981- 1986— 1991- 1996— 2001— Total
1985 1990 1995 2000 2004
Absolute 20 39 25 21 20 125
Incidence per 1 million per year 0.88 1.67 1.04 0.97 1.11 1.11

The portion of patients with mesothelioma in total
regional cancer morbidity, %

The portion of patients with pleural mesothelioma
in total regional respiratory cancer morbidity, %

0.036 0.063 0.039 0.032 0.036 0.041

0.19 0231 0.21 0.19 0.25 0.23

Mesotheliomas were revealed in 32 from 55 municipal units of Sverdlovsk region. The bulk of
neoplasmes was diagnosed in municipal unit Yekaterinburg — 50 cases (40.0 %), Asbest — 12 cases
(9.6 %), Serov and Pervouralsk — 7 cases (5.6 %) and' Kamensk-Uralsky — 6 cases (4.8 %) (Figure).

The incidence varied from 0.2 (Nizhny Tagil) to 27.1 cases per 1 million per year (Novoasbest), at an
average 1.1 cases per 1 million per year for the period of study. In 16 (50 %) municipal units and in the re-
gion as a whole an average incidence of mesothelioma is agreed with global background level, i.e. 1-2 cases
per 1 million per year.

In areas with enterprises on mining and manufacture of asbestos the incidence varied from 4.3
(Asbest — mining of chrysotile) to 27.1 cases per 1 million per year (Novoasbest — mining of crocidolite),
and in Sysert antophillit province the incidence was 7.1 cases per 1 million per year. In towns Sukhoy Log
and Beloyarsky, where enterprises «Sukholozhskasbocement» and «Beloyarskaya factory on asbestos board
production» (which use chrysotile.asbestos) are situated, mesotheliomas were not revealed.

Occupational exposure to asbestos was revealed only in 15 (12.0 %) patients (Table 2). During labour
activity 11 (8.8 %) patients occupationally contacted with chrysotile asbestos and 4 (3.2 %) patients — with
amphiboles, including 3 patients contacting with crocidolite and one patient contacting with tremoilite.
7 from 15 patients worked at «Uralasbest», JSC (chrysotile), three patients — at mining and concentration
complex Anatolyevsky (crocidolite) and three patients — at different motor transport enterprises in Yekate-
rinburg (chrysotile). One patient worked at talc plant Shabrovsky (tremolite) and one patients worked at
«UralATD», JSC{(chrysotile).

The age of patients with occupational exposure to asbestos varied from 37 to 75 years, at an average
55.742.6 years and was equal to corresponding figures for all patients with mesothelioma (55.9£.0 years).
The age of patients at the first contact with asbestos varied from 18 to 27 years, at an average 21.5£1.1 years;
and work experience varied from 3 months to 45 years, at an average 21.3+3.2 years. Mesotheliomas devel-
oped during 13—68 years after beginning of exposure, at an average — after 33.9+3.8 years. It is important to
note that occupational activity of patients with occupational exposure to asbestos in all cases was in condi-
tions of high levels of exposure, which were common to 50-60s years of the XX century [11].

The labor activity of patients not associated with asbestos was presented by wide range of occupations,
including 46 workers (36.8 %), 17 technologists (13.6 %), 13 clerks (10.4 %), 9 medicine workers (7.2 %)
and 7 scientific workers (5.6 %). In 15 patients (12.0 %) the area of working activity wasn’t revealed but at
they didn’t work at enterprises on mining, processing and manufacture of asbestos on Sverdlovsk region. In
one case (0.8 %) the patient with malignant mesothelioma was 12-years-old boy.
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Fig. The incidence of mesothelioma in municipal units of Sverdlovsk region

Among nonprofessional occupations during labour activity not associated with asbestos but with differ-
ent-harmful factors the most patients with mesothelioma occupationally contacted with substances, products,
industrial processes and factors, potentially causative for mesothelioma: nickel, chrome, smut, man-made
mineral fibres, and radiological agents.

Differences in age, sex and localization at the diagnosis in cases occupational malignant and benign
mesotheliomas were not statistically significant.

Life expectancy of patients with occupational exposure to chrysotile asbestos from the diagnosis of ma-
lignant mesothelioma was 5.4£1.3 months; and for amphiboles — 6.5+2.2 months, and in both cases this
figure was statistically significantly lower (p<0.01) than for patients without exposure to asbestos.

Some features of development of malignant mesothelioma in patients with occupational exposure to dif-
ferent types of asbestos are shown in the Table 3.
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Table 2
Occupational activity of patients with mesothelioma
. .. Number
O t 1 activit
ccupational activity Absolute %
Associated with asbestos: automechanic, borer in mine, driver, screener, laboratory assistant, 15 12.0

machinist of mineral processing equipment, carman, maintenance fitter, electrician

Not associated with asbestos but with different harmful occupational factors: gas welding
operator, doser, tool maker, bricklayer, assembler, checker inspector, woodcutter, painter,
metallurgist, mechanic, glazer, field engineer, brancher, vegetable grower, felt boot manufac- 46 36.8
turer, foreman, operator, maintenance fitter, maintenance fitter, joiner, builder, turner, tractor
operator, filter operator in production of alumina, moulder, mine worker, electrician

Not associated with asbestos and without harmful occupational factors: accountant, mili-
tary man, physician, geologist, parlormaid, dispatcher of aircraft-traffic control station, can-
teen manager, engineer, cameraman, constructor, laboratory assistant, nurse, musical worker, 48 38.4
butcher, research assistant, cook, salesman, telephonist, charwoman of shop floor, medical
assistant, seamstress, economist.

Pupil 1 0.8
The data on occupational activity are absent but patients didn’t work at enterprises;on mining

and manufacture of asbestos 15 12.0
Total 125 100.0
Table 3

Some data of occupational history in patients with malignant mesothelioma
with exposure to asbestos, Mtm (variations)

Feature. vears Contact with asbestos Statistically significant
Y Chrysotile Amphiboles differences. p<

. . 63.0£2.5 48.3+2.7

Mean age at the diagnosis (55-75) (41-53) 0.05
. 22.340.6 19.31£0.3

Mean age at the first contact with asbestos (18-21) (19-20) 0.05

. . 25.842.5 10.2+3.0
Mean work experience with asbestos (10.5-45) (5-18) 0.05
Period from the first contact with asbestos to de- 36.6£5.2 26.7+4.2 _
velopment of the disease (13-57) (22-35)
Dust burden for a whole period-of occupational 609.0+61.2 205.4178.1 0.05
contact. grams (292.7-1062.6) (72.6-369.4) )

As the table 3 suggests in the group of patients with the exposure to amphibole asbestos mesotheliomas
statistically significantly (p<0.05) developed in earlier age, with less work experience and virtually in 3 times
lower dust load; than in the group of patients with exposure to chrysotile asbestos. Malignant neoplasms also
were diagnosed after shorter time from the first contact with asbestos, but in that case the differences were
not statistically significant.

Conclusions

1. The first Russian integrated epidemiological study of mesothelioma in Sverdlovsk region showed
that an average incidence of mesothelioma is agreed with global background level, i.e. 1-2 cases per 1 mil-
lion per year.

2. Asbestos, particularly, chrysotile is not a leading, and moreover obligate causative factor for devel-
opment of the disease. The disease has got pluricausal nature.
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Recent international medical research
on asbestos concerning the use of chrysotile

XPpU30THIABIH KOJJIaHYbIHA KATBHICTHI aCOECT TYPaJIbl €H KaHa
XAJIBIKAPAJILIK METUIMHAJIBIK 3epTTeyJiep

Kochelayev V.A.

Non-profit Organization-«Chrysotile Associationy, Asbest, Sverdlovsk Region (E-mail: sec2@uralasbest.ru)

Makanana eH >KaHa MEIULUUHAIBIK 3epTTeyJepiH HOTHKENEpiHe Moy kacainFad. byn 3eprreynepai 1998—
2009 >xputap apaibIFbIHAA 9P TYPJi MEMIICKETTEP/IiH FaIbIMIAPhl OTKI3reH, MbICajbl, ABCTpus, ¥IbIOpuTa-
Hust, ['perus, Uspanns, Jlutsa, Ilonsma, Ykpauna, FOAP sxoHe Tarbl O6ackanapbl. ABTOPJBIH OMBIHIIA, €H
JKaHa MEAWIUHATBIK FBUTBIMA MOJIIMET KOHE MPAKTHKAIBIK TOKIpHOe HOTHKECIHAEe, OHAIPICTe Kayinci3mik
epexeepii cakTay alTyIbl KocinTik acOecTTeH O0JFaH aypynapabl a3aiTyra Kemis 6oa axambl.

Bcrarbe cpenan 0630p pe3ysbTaTOB HOBEHIINX MEXKIYHAPOIHBIX MEAUINHCKAX UCCIIEAOBAHUHN, KacCarOIINX-
Cs1 BOSMOXKHOCTH 0€3011acHOTO HUCIIOIB30BAHMS B KOHTPOJIMPYEMbIX YCIOBHAX XpU30THI-acOecTa, ero Omoo-
THYCCKOM aKTHBHOCTH B CpaBHeHHHU ¢ aMm¢pubonamu. MccnenoBanus mposeneHsl B 1998-2009 rr. yaeHbIMI
pasHbIX cTpaH: ABcTpuH, BenukoOpurtanuu, ['pernn, M3pauns, Jlutsel, [lonsmm, Yipaunsl, FOAP u np. Ho-
Belilline MeAMIMHCKUE HAay4HBIE JAHHBIE M MPAKTUYECKHUH OMBIT, IO MHEHUIO aBTOPA, MOJITBEPHKIAIOT, UYTO
coOmrosieHre NpaBuil OE30IIaCHOCTH Ha NPOM3BOJACTBE TapaHTHPYET MHUHUMH3ALMIO CIydaeB NpodeccHo-
HaJIbHBIX ac0ecT000yCIOBIEHHBIX 3a00JIEBaHUH.

Asbestos is a common name of six natural fibrous minerals used in industrial products. There are two
groups of these minerals: serpentine (chrysotile) and amphibole (crocidolite, amosite, anthophillite,
tremolite, and actinolite).

Particularly in the past decade the issue of health effects of these groups of minerals has become the
topic of numerous discussions when it became the focus of numerous very different interests: medical, envi-
ronmental, commercial, political, etc. Further in this article the question will be only about chrysotile since
the use of amphiboles is banned by ILO Convention No.162 on Safety in the Use of Asbestos [1].
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