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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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Continuing discussions in the world scientific society are mainly related to the question whether the
levels of exposure to chrysotile corresponding to the current normatives, at the modern level of equipment
and technology in the production of chrysotile and chrysotile-containung materials and products, in the
availability of known methods applied for prevention, can cause an increased risk of cancer diseases?

The answers to these questions concern not only the future of chrysotile workers but also of billions of
people in the world in need of affordable shelter and pure drinking water. (Chrysotile is one of the compo-
nents used for the production of slate, the most popular and affordable roofing material for the general popu-
lation, and the most hygienic, according to the WHO, and cheap chrysotile cement pipes).

To answer these questions, in the second part of the 20™ century a lot of studies of health effects of asbes-
tos were conducted. Yet, the majority of researchers did not differentiate the risks of its different types. Only in
the past decade many scientists have recognized the necessity to differentiate risks of exposure to-chrysotile and
amphiboles and to assess the true hazard of the use of pure chrysotile under controlled conditions.

Below are given the conclusions of scientists based on results of recent epidemiologic studies of health
effects of pure chrysotile published during 1998-2011.

First of all, the study «Occupational exposure to asbestos and man-made vitreous fibers and risk of
lung cancer: a multicenter case-control study in Europe» conducted in 1998-2002 under the guidance of
the International Agency for Research on Cancer [2].

Seventeen scientists from leading institutes of 11 countries including the U.K., Hungary, Israel, New
Zealand, Poland, Russia, Romania, Slovakia, France, the Czech Republic, and Sweden took part in it.

Both occupational and socio-demographic information about 2,205 incident-male lung cancer cases and
2,305 controls was collected in the study. The study subjects included residents of the U.K. and of 16 towns
of six countries of Central and Eastern Europe.

Based on the study results the researchers concluded that:

—no increased risk of lung cancer related to chrysotile was found in the countries of Central and Eastern
Europe. (Notes from the author: the countries of Central and Eastern Europe mostly used chrysotile
from the USSR and very small amounts of amphiboles; spraying of asbestos was not applied.);

— an increased risk of lung cancer was registered’'among the Englishmen exposed to amphiboles.

A number of studies was conducted by scientists at asbestos cement plants in Poland and Lithuania used

pure chrysotile asbestos.

The study «Mortality of workers at two asbestos-cement plants in Polandy was published in the Inter-
national Journal of Occupational Medicine and Environmental Health in 2000 [3]. The plants using pure
chrysotile only were the study object..The scientists concluded that no increased risk of lung cancer was
found in the cohort of workers.

The study «Cancer mortality and morbidity among Lithuanian asbestos-cement producing workers»
was published in the Scandinavian Journal of Work, Environment & Health in 2004 [4]. The main conclu-
sion drawn by the researchers was that no increased risk of lung cancer was found when studying disease
incidence rates at two Lithuanian asbestos-cement plants using pure chrysotile.

Most often authors of anti-asbestos publications indicate a close relationship between asbestos (without
differentiation on types) and mesothelioma (a rare form of cancer) as proved by the predictions for Europe
published in 1999 over the next 35 years [5].

A large epidemiologic study «Three decades of pleural cancer and mesothelioma registration in Aus-
tria where asbestos cement was inventedy was carried out in 2003 [6]. The priority of the invention of as-
bestos cement in 1901 and the onset of its production belongs to this country.

The scientists analyzed pleural cancer incidence and mortality rates for the previous 30 years (1970—
2001) in Austria and concluded that:

— predictions were based on data from the U.K. and six other countries that widely used amphibole as-

bestos. Besides, some dubious methods of overdiagnosis were applied in calculations;

— in Austria there were no reasons to expect a significant increase in the number of mesothelioma cases
in the future since the use of asbestos there had been always controlled better than in the countries
where the predictions were made;

— a smaller increase in the mesothelioma rate was determined by different types of asbestos used;

— the predictions were far-fetched, and their extrapolation to other countries was erroneous.

The study «South African experience with asbestos-related environmental mesothelioma. Is asbestos

fiber type important?» was published in 2007 by U.S. scientists [7].
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The researchers analyzed four studies covering the period of 1976—1992. It should be noted that South
Africa was the world largest producer of amphibole asbestos (280 thousand tons of crocidolite and amosite
per year) and its main exporter to Western Europe and the USA. At the same time, about 100 thousand tons
of chrysotile asbestos were mined there annually.

The researchers concluded that:

— the relationship between amphiboles and mesothelioma was obvious;

—no chrysotile-induced cases of mesothelioma were found.

The study «Mortality from occupational exposure to relatively pure chrysotile: a 39-year study» was
published in 2008 by Greek scientists [8].

Having analyzed the data for almost 40 years the authors found that:

—no mesothelioma cases were registered;

—the general mortality rate of the workers was much lower than that of the general population in

Greece;

— the occupational exposure to a relatively pure chrysotile within permissible levels was not related to a

significant increase in lung cancer or mesothelioma rates.

«Complex clinical hygienic and epidemiologic studies of labor conditions and health of workers of
ten asbestos-cement Ukrainian plants» were conducted in 2006-2008 by the Research Institute of Occupa-
tional Medicine of the Ukrainian Academy of Medical Sciences headed by Academician Yu.l.Kundiyev [9].
This work is of particular interest since only chrysotile asbestos from¢/Russia and Kazakhstan has been al-
ways used in the Ukraine.

Epidemiologic studies helped establish the rates and risks. of cancer among workers (30660 person-
years) of asbestos-cement industries in 1996-2005. The results.were as follows:

— the annual cancer incidence rate was 88.1 per 100,000 workers (RR = 0.26), i.e. 3.8 times lower than

the rate for the general population;

— compared to the regional levels, the relative risk in.the industries studied ranged 0.06 to 0.67.

Of great importance are the studies of the biological persistence of fibers conducted by scientists from
Switzerland, Germany, and the USA in 1999-2006 [10]. They made unique laboratory experiments on ani-
mals showing that inhaled chrysotile fibers are quickly cleared from lungs whereas amphibole fibers resistant
to the acidic lung medium are retained in them for the period of one year and over. Those studies have be-
come an important basis for the kinetic and pathological substantiation of differences between chrysotile and
amphibole fibers. The scientists established that the toxicology of chrysotile that is easily disintegrated in
lungs into many small particles was comparable to that of non-fibrous minerals, whereas the toxicology of
amphiboles is the response to their fibrous insoluble structure.

The authors established that the clearance half-time of asbestos fibers longer than 20 pm was:
tremolite — oo; crocidolite —536 days; amosite — 418 days; chrysotile — 0.3—11 days.

For comparison the researchers reported data on the clearance half-time of mineral fibers > 20 pum that are
used as chrysotile substitutes and claimed to be safe by their manufacturers: ceramic fibers — 55 days; fiber-
glass — 679 days; rockwool — 5-67 days; para-aramid fibers — 45 days; cellulose fibers — 1046 days.

In this regard‘it should be noted that the Directive of the European Commission on Man-Made Mineral
Fibers (1997) states that if long fibers are easily dissolved or broken apart and cleared from lungs they have
no carcinogenic effect. Among all mineral fibers the solubility of chrysotile is the best.

Naturally, the scientists wondered why animal studies of pure chrysotile usually showed a high cancer
incidence rate. The answer was provided by toxicology studies: the long-term inhalation exposure of animals
to chrysotile was, as a rule, very high compared to that under modern labor conditions. In this connection
theirrelevance to human exposures is extremely low.

Toxicological studies of fibers in vitro are often very useful to establish possible mechanisms of patho-
genesis; yet, their results are very difficult to interpret as they do not account for differences in solubility of
different fibers. High doses of fibers are used in the experiments to get the positive result but it is very diffi-
cult to extrapolate it to low exposures that occur in vivo.

To prove that the authors conducted an experimental study on laboratory animals with different expo-
sures to chrysotile and obtained the following results:

—no fibrosis was observed following the 90-day exposure to chrysotile fibers > 20 um at the average

concentration of 76 f/cm® and 92 post-exposure days;

— a slight fibrosis was observed following the exposure at 207 f/cm’, L > 20 pm.

Cepus «buonorusa. MegmunHa. Meorpadus». Ne 2(66)/2012 33



Kochelayev V.A.

The researchers came to the following conclusions: a long-term exposure to sufficiently high concentra-
tions of chrysotile-containing or any other mineral dust has a potential to induce a professional disease in-
cluding cancer. If the exposure levels are low, human Iungs can cope with inhaled short fibers and particles
well.

«Quantification of the pathological response and fate in the lung and pleura of chrysotile in combi-
nation with fine particles compared to amosite-asbestos following short-term inhalation exposure» is a
continuation of the above study [11].

The authors describe the results of this work in the Abstract:

«The marked difference in biopersistence and pathological response between chrysotile and amphibole
asbestos has been well documented. This study is unique in that it has examined a commercial chrysotile
product that was used as a joint compound. The pathological response was quantified in the lung and translo-
cation of fibers to and pathological response in the pleural cavity determined. This paper presents the final
results from the study. Rats were exposed by inhalation 6 h/day for 5 days to a well-defined fiber aerosol.
Subgroups were examined through 1 year. The translocation to and pathological response in the pleura was
examined by scanning electron microscopy and confocal microscopy (CM) using noninvasive methods. The
number and size of fibers was quantified using transmission electron microscopy and CM. This is the first
study to use such techniques to characterize fiber translocation to and the response. of the pleural cavity.
Amosite fibers were found to remain partly or fully imbedded in the interstitial space through 1 year and
quickly produced granulomas (0 days) and interstitial fibrosis (28 days). Amosite fibers were observed pene-
trating the visceral pleural wall and were found on the parietal pleural within-7 days postexposure with a
concomitant inflammatory response seen by 14 days. Pleural fibrin deposition, fibrosis, and adhesions were
observed, similar to that reported in humans in response to amphibole asbestos. No cellular or inflammatory
response was observed in the lung or the pleural cavity in response to the chrysotile and sanded particles
(CSP) exposure. These results provide confirmation of the important differences between CSP and amphi-
bole asbestos».

On the basis of the aforesaid the conclusions can be drawn that the results of the studies conducted by
scientists from Russia, the Ukraine, Austria, the United Kingdom, Lithuania, Poland, Germany, the USA,
and other countries show their practical identity that the risk of developing a professional disease is negligi-
ble by using pure chrysotile under control. At.the same time the studies show a high risk of negative
consequencies of using amphiboles.

But different anti-asbestos organizations still create an atmosphere of fear and even psychosis around
the use of chrysotile. For this purpose they carry out powerful PR-actions by using mass media, at numerous
international seminars and conferences in different countries. Unfortunately, without delving into essence of
arguments of one of the parties that is substantiating the possibility of a safe use of the mineral by scientific
studies (in 60 countries of the world chrysotile has been used for over 100 years) some officials from interna-
tional organizations have agreed with the arguments of initiators of the anti-asbestos campaign, the goal of
which is to ban the use of all types of asbestos including chrysotile on an international scale.

On the basis of the results‘of the above recent scientific studies there are no doubts that the anti-asbestos
campaign is mostly based on unreliable, flawed in essence and often false predictions of the future epidemics
of asbestos-related diseases, for example, in 1980 and then in 2000. Now predictions relate to 2020-2050.

Unfortunately, predictions are taken by the public very seriously, and the anti-asbestos campaign dis-
tracts attention from real factors having a negative impact on the health.

Today, when over 30 years have passed after the first predictions, we can state that they have nothing to
do with reality. The predictions are nonexistent, nobody can even remember them, but the produced asbestos
scareds still there in people holding no information about scientific evidence.

Many of the above studies were conducted by scientists from the countries that had already banned as-
bestos:, So the question is how justified the bans are? The answer is practically unequivocal: in all these
countries political decisions to ban asbestos were first made and only after that people began to try to find
out medical grounds for it. The asbestos scare intensively forced by certain circles is frequently perceived by
some politicians without any analysis of its negative influence on the national economy, on the solution of
social problems of the society.

It is no wonder that in October 2007 the American Council on Science and Health in its position paper
«Asbestos exposure: how risky is it?» [12] stated: «The challenge today is whether regulatory agencies will
utilize current scientific knowledge even though it will necessitate a paradigm shift in long-held views on
asbestos exposure and its implications for human health.

34 BecTHuk KaparaHguHckoro yHusepcureTa



Recent international medical research...

References

1. ILO Convention Ne 162 «On Safety in the Use of Asbestos», 1986 y. // decentwork.ru/library/conv162.html

2. Carel R., Olsson A.C. et al. Occupational Exposure to Asbestos and Man-made Vitreous Fibers and Risk of Lung Cancer: A
Multicenter Case-control Study in Europe // Occup. Environ. Med. — 2006. (published as 10.1136/0em.2006.027748 in
oem.bmj.com, October 19).

3. Szeszenia-Dabrowska N., Wilczynska U., Szymczak W. Mortality of workers at two asbestos-cement plants in Poland // Int. J.
Occup. Med. Environ. Health. — 2000. — Ne 13. — P. 121-130.

4. Smailyte G., Kurtinaitis J., Andersen A. Cancer mortality and morbidity among Lithuanian asbestos-cement producing workers
// Scand. J. Work, Environ. Health. — 2004. — Ne 30. — P. 64-70.

5. Peto J., Decarli A. et al. The European mesothelioma epidemic // Br. J. Cancer. — 1999. — Ne 79. — P. 666—672.

6. Neuberger M., Vutuc C. Three Decades of Pleural Cancer and Mesothelioma Registration in Austria where Asbestos Cement
was Invented // Int. Arch. of Occup. and Environ. Health. — 2003. — Ne 76. — P. 161-166.

7. White N., Nelson G., Murray J. South African experience with asbestos related environmental mesothelioma: Is asbestos fiber
type important? // Regul. Toxicol. and Pharmacol. — 2008. — P. 92-96.

8. L.Sichletidis D., Chloros D. et al. Mortality from Occupational Exposure to Relatively Pure Chrysotile: A 39-Year Study. Res-
piration, Published Online: October 9, 2008. // http://content.karger.com/ProdukteDB/produkte.asp7 Aktion=AcceptedPapers&
ProduktNr=224278

9. Cherniuk V.I., Kucheruk T.K. et al. Is it possible to use chrysotile asbestos safely? Ukrainian perspective. — Kyiv, 2008.

10. Bernstein D.M., Hoskins J.A. The health effects of chrysotile: Current perspective based upon recent data // Regulatory Toxicol-
ogy and Pharmacology, 2006. — P. 252-264.

11. Bernstein D.M., Rogers R.A. et al. Quantification of the pathological response and fate in the lung and pleura of chrysotile in
combination with fine particles compared to amosite-asbestos following short-term inhalation exposure // Inhalation Toxicolo-
gy. — 2011. — Ne 23(7). — P. 372-391.

12. Asbestos exposure: How risky is it? A position paper of the American Council on Science and Health // URLs:
http://www.acsh.org http://www.HealthFactsFears.com October 2007.

Cepus «bronorusi. MeguuuHa. Meorpadusi». Ne 2(66)/2012 35





