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BcrynneHue

MHoOrmMe CTpaHbl yXKe NPUHANM Ha HaLMOHANbHOM YPOBHE Mepbl K 3anpe-
WEHNIO MCMOMb30BaHUA acbecta B 0OOM BMae, UTOObI OrPaHNUKTL €ro
BO3[EMCTBYE U, TaKMM 06pa3omM, 0becneunTb KOHTPOMb, NpeaoTBpalleHme

1, B KOHEUHOM CUeTe, NMKBMAALMIO Bbi3blBaeMblx acbecTom 3abonesaHnii, ot
KOTOPbIX BO BCEM MMPE EXEr0AHO YMUPAIOT Mo KpaHen mepe 107 000 yenosek.
OpnHako ApyrUm CTpaHam No PALY NPUUKH ellle TONbKO NPeACTOWT NMPUHATb NOA00-

Hble Mepbl. C yUYeToM 3TOro, HacTosAWan NybnvKaLms Npr3BaHa B Nepeylo ouyepefb
OKa3aTb COAeNCTBME rOCyAapCcTBam-yieHaMm BceMmpHOM opraHu3aumy 30paBoOOXpaHeHMs
(BO3) B NpunHATHM 06OCHOBAHHbIX PELLeHWI MO PerynmMpoBaHmMio PUCKOB A 3A0P0BbSA, COMYTCTBY-
IOLIMX BO3OEMCTBIIO XPU30TUAOBOrO acbecTa.

HactoAwmin JOKYMEHT COCTOUT M3 Tpex uacTelr. B mepBoW 4YacTi BOCMPOU3BOAUTCA KPATKMM
NMHGOPMALMOHHbIV AoKyMeHT BO3 Ana nuL, NPUHUMAIOWIMX PeLleHna, O NMKBUAALIUM Bbi3biIBAEMbIX
acbecTom HbonesHen, KoTopbl Obin 0OHOBNEH B MapTe 2014 roga. Bo BTOPOW 4acTh faHbl OTBETHI Ha
BOMPOChI, OObIYHO BO3HMKAOLIME NPU OOCYXAEHUAX MOAUTUKN, C KOHKPETHOW LEeNbio 00Neryntb
AnLAM, MPUHUMAOLWWM pelleHns, OPMMPOBaHME CBOE NO3MLUMK. TpeTbs YacTb ABAAETCA TEXHW-
UeCKMUM pe3ioMe BO3AeNCTBIUA XPU30THa Ha 300POBbe, B KOTOPOM BrepBble CBeAeHbI 1 0600LLEHb!
Camble MocnefHve aBTopuTeTHbIE OLleHKI BO3, moarotoeneHHble ee MexayHapOo4HbIM areHTCTBOM
MO U3yUeHWo paka 1 MexayHapoaHOW MporpamMmmon no XMMmniyeckon 6e30nacHoCTW. 3TO TeXHHU-
ueckoe pestome Takke CONePXUT 0030p Pe3ybTaToB OCHOBHbIX MCCNefoBaHMI, KOTopble Gbiv
OnybMKOBaHbI MOCIEe 3TUX OLIEHOK, @ 3aTeM, BKpaTLie, BbIBOAOB 13 MOAroToBNeHHbIX BO3 oueHoK
anbTePHATUBHbBIX BAPUAHTOB.

A npeanarato 3Ty ny6m/1|<a|_u/uo BHUMaHWIO MUHWCTPOB, rOCYyAapCTBEHHbIX AOJIKHOCTHbBIX 1ML W
AOPYrnX L, y KOTOPbIX MOXET BO3HMKHYTb »KeJlaHune W1n I'IOTpe6HOCTb MPWHATH pelleHra nnn
noarotoBUTh pekomeHAdaurn no aC6ECTy n, OCO6€HHO, Xpn30TUI0BOMY ac6eCTy, N noCneacTBNAM
BO3,D,€I;ICTB|/|F| acbecTta Ha 300pOBbE.

O-p Maria Neira

[InpekTop, lenapTameHT 00LLeCTBEHHOIO 3[PaBOOXPAHEHNA, OKPY»KatoLLeM cpefibl U COLManbHbIX
LEeTePMUHAHT 340POBbA

BcemunpHas opraHvauma 34paBoOXpaHeHns, KeHesa
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Acbecr - 310 0gNH
M3 Hanbosiee
Cepbe3HbIX
npogheccroHasIbHbIX
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2 / XPU3OTWNOBbIV ACBECT

JlnkBupauua 6onesHen,

Bbi3biBaeMbIX acbecTom

O6HosneHo 8 Mmapme 2014 2.

AcbecT — 3TO ofiH 13 Hawbonee cepbe3HbiX NPOPECCUOHaNbHBIX KaHLEPOreHoB, Ha KOTOPbIN
NPUXOANTCA NPUMEPHO MOMOBMHA CIlyYaeB CMEPTU OT NpodeccroHanbHoro paka (7, 2). B 2003
r. TpvHaguataa ceccua COBMECTHOro KommteTa MexayHapoaHon opraHmsaumm Tpyga (MOT)/
BcemupHon opraHvsaumm 3apasooxpaHerra (BO3) no npodeccuoHanbHOM rurneHe pekomeH-
[l0Bania 0bpatUTb 0COOOe BHUMaHMe Ha NVKBUAALUIO GonesHel, cBA3aHHbIX C acbecTom (3). B
pesonoumn 5822 0 NpodunakTvke paka 1 6opsbe ¢ H1M, NpuHaTon B 2005 ., BcemmpHan accam-
6nes 3apaBooxpaHeHna (BA3) npu3sana roCyaapcTBa-uieHbl YaensaTb 0coboe BHUMaHWE Tem
OHKOMOTMYEeCKUM 3a00M1eBAHMAM, OfHVM 13 (aKTOPOB BO3HMKHOBEHMA KOTOPLIX ABNAETCA Mpe-
JOTBPATUMOE BO3[ENCTBINE, OCODEHHO XMMMYECKIMX BELLIECTB Ha paboyem MecTe v B OKpYKatoLLel
cpene. Pezontoums 60.26 BA3 2007 1. conepkuT nNpu3sbie K NPOBefeHNIO r100anbHbIX KamnaHui ¢
Lienblo NVKBMaAALMY GonesHen, CBA3aHHbIX C acbecTom, a pesontoumsa BA3 66.10 2013 . noceAlleHa
NPOGUNAKTUKE HEMHPEKLIMOHHBIX 3ab0oneBaHul 11 6opbbe C HUMM, BKTI0YaA Pak.

TepMIH «acbecT» 0603HauaeT rpynny NPUPOAHbIX BONOKHUCTIX CEPMNEHTUHOBbIX M aMbUOOOBLIX
MUHEPANOB, MPUMEHABLIVIXCS U MPUMEHSEMBIX B MPOMBILLAEHHOCTY B CBA3M C VX UCKIIOYUTENBHO
NPOYHOCTBIO Ha Pa3pbiB, HM3KOW TEMIONPOBOAHOCTBIO ¥ OTHOCKTENbHOM COMPOTHBAAEMOCTbIO K
arpeccyBHbIM XMMUYECKUM BelliecTBam. OCHOBHbIMK BMUAaMY acbecTa ABNAIOTCA XPU30TWI, KOTOPbIV
OTHOCWUTCS K CEPreHTUHAM, a TakKe KPOCUIOMNT, aMO3UT, aHTOQUINT, TDEMOSIUT U aKTUHOJIUT, KOTO-

pble OTHOCATCA K amdurbonmTam (4).

Bo3paelcTBre acbecTa, B TOM UMCTIe XPU3OTIUNA, BbI3bIBAET PaK NETKIMX, FOPTaHN U AUYHKKOB, Me30Te-
oMy (pak NieBpbl U NepUTOHEANbHBIN Pak) 1 acbecTos (Grbpos nerkwx) (5-7).

Bo3peiicTBue acbecta Ha opraHn3m 1 ero nNocneacTsuA
ANA 300POBbA HaceNeHNA 3HaUNTENbHbI

Bo3neicTare acbecta MpovcxoamuT NpW BAbIXaHWM BOJIOKOH, B OCHOBHOM C 3arpA3HeHHbIM BO3MYy-
XOM, B MPOV3BOACTBEHHOM CPEE, a TakKe C OKPY»KAIOLLVIM BO3AYXOM BOSIN3M TOUEYHBIX MCTOUHNKOB
TaKOro 3arpA3HeHVs MO0 C BO3AYXOM MOMELLEHMIA B XIUAWLLAX W 3AaHNUAX, FOe NPUCYTCTBYIOT XPyr-
Kue acbecTtocopepaline matepuanbl. MakcMManbHbli YPOBEHD BO3AEMCTBUA UMEET MeCTO Mpw
nepeynakoBKe KOHTEMHEPOB 13 acbecTa, ero CMeLIVBaHNY C 4PYIMMI CbiPbEBbIMM MaTepuanamm 1
CyXOW pe3ke acbecTocofepKallyx MaTepranos abpa3nBHbIM MHCTPYMEHTOM. Bo3felcTere Takke
BO3MOXHO MPW YCTAaHOBKE W MCMOMb30BaHWM acbeCcToCoepKallux MaTeprnanos 1 obCyK1Ba-
HUK aBTOMOOUNEl. XpynKne Matepuansl, CoOaepaline XpusoTua U/wnm amdnobonunTsl, Bce elle
HAXOMATCA BO MHOMVIX 3AAHMAX 1 OCTAIOTCSA MCTOYHMIKOM BO3AEVCTBUS Kak XPY30Tuaa, Tak 1 amdu-
60N1TOB B XOfe SKCMyaTalym, MepecTporiKy, yaaneHus 1 cHoca (5). Bo3aencTeme Takke BO3MOXHO
B pe3ysibTaTe CTUXMUIAHBIX GEACTBII, MPUUUHAIOLIMX YiepO 3AaHMAM.

B HacToAwlee BpeMA BO BCEM MMpe BO3AENCTBIMIO acbecTa Ha pabourx MecTax NoaBepKeHb Npu-
MepHO 125 MUNNMOHOB Yenosek (7). CornacHo robanbHbIM OLEeHKaM, EXXerofHO No KparHen mepe



107 000 YyenoBek yMUpPAIOT OT paka flerkmx, CBA3aHHOMO C acbeCcToM, Me30TENMOMbI 1 acbecTo3a,
BbI3BaHHbIX BO3[eMCTBMEM acbecTa Ha pabounx mecTax (7, 2, 8). Kpome Toro, noytn 400 cnyyaes
CMEPTN CUMTAIOTCA Pe3yNbTaToM HenpodeccuoHanbHOro Bo3aencTena acbecta. bpema ceA3aH-
HbIX C acbecTom Oone3Hel MPOACIKaeT BO3pacTaTb fake B Tex CTpaHax, KOTopble 3anpeTunu
Mcronb3oBaHue acbecta B Hauase 1990-x rofos. [oCKoNbKy 3TMM 3a60neBaHKAM CONyTCTBYET NPO-
JOMKUTENBHBIN NATEHTHBIV Nepuo, NpeKpalleHve NCnomnb3oBaHna acbecTa celrvac npveeaeT K
COKpPALLEHNIO YMCa CBA3AHHbIX C aCOeCToM CMepTen NKLb Yepe3 HECKOSbKO AeCATUNETUN.

Pak Yy yeJjioBeKa Bbi3biBalOT BCE€ BUAbl acbecra

AcbecT (@KTUHONNT, aMO3UT, aHTODUANNT, XPU3O0TUA, KPOCUAONUT 1 TREMONUT) KnaccubuumpyeTca
MexOyHapOAHbIM areHTCTBOM MO M3YUYeHMIO paka Kak KaHLeporeH Ans yenoseka (7). Bosgencramne
XPU30TNAA, aMO3UTa M aHTODUNNTA, @ TaKKe KOMMO3WUTHbIX MAaTePMANoB, COAePKallyxX KpOCUAONNT,
MOBbILIAET PUCK paKa nerkux (7). Cnyvau 3aboneBaHns Me3oTennomoin HabmoaaloTca Noce Boaeit-
CTBMA KPOCUAONNTA, aMO3M1Ta, TPEMOMTA M XPU30TIUA Ha Paboumnx MecTax, a TakKe cpefin obulero
HaceneHuna, NPOXMBatoLLEro BONM3M acOecToBbIX GabpUK 1 PYAHWKOB, U CPeM L, XKUBYLLMX BMe-
CTe C pabOTHMKamK acOeCTOBOW NMPOMBILLAEHHOCTH (7).

3aboneBaemMoCTb 60NE3HAMM, Bbl3blBaeMbIMY aCOECTOM, CBA3aHa C TUMOM BOJIOKHA, €ro pa3mepami,
[1030¥1 1 XapaKTepoM NPOMBILLNIEHHON NepepaboTkn acbecTa (6). [ToporoBbiit ypoBEHb KaHLEPOreH-
HOro prCKa acbecTa, BKAoUan Xpr3oTus, He BeiBeH (5, 7). KypeHvie ciurapeT noBbiaeT PUCK paka
NEerkmnx oT Bo3aencTans acbecta (5, 9).

XpI/I3OTI/IJ1 BCe eLle LWNPOKO UCnoJib3yeTcA

AcbecT u1cnonb3yeTca B TbiCAYaX W3O WMPOKOTO Ha3HaueHWs, Hanpumep B KpPOBEbHOM
NAnTKe, BOAOMNPOBOAHBIX TPYOaX, MPOTMBOMOXKAPHbLIX OfeANax U M30NALUMOHHBIX MaTepuanax, a
TaKe B aBTOMOOUIbHbIX CLIENNEHMAX, TOPMO3HbIX HaKNaAKax, MPOKIaaKax U KoNoAKax. V13-3a pocTta
03a00UYEHHOCTM B OTHOLLEHMN 300POBbA MCMOMb30BaHKE acbecTa BO MHOTMMX CTpaHax Cokpalla-
eTcA. VIcnonb3oBaHme KpoCcuMaonmuTa 1 NpOAyKTOB, COAePKaLLMX ST BOJTOKHA, a Takxke pacrbineHve
acbecTa Bo BCex popmax 6bino 3anpeleHo KoneeHumen MOT (No. 162) 1986 1. o 6e30nacHoCTH
npuMeHeHwus acbecta. OaHAKO XpU30TUA BCe ellle WMPOKO UCMONb3yeTca, npudem npumepHo 909%
ero NpUMeHAeTCcA B acOeCTOLEMEHTHBIX CTPOWUTENbHBIX MaTepuanax, rMasHbIMU NOTPeOUTENAMN
KOTOPbIX ABMAIOTCA Pa3BMBAIOLMECA CTPaHbl. XpY30TNA Takxe MO-MpexHeMy NpUMEHAETCA AN1A
M3rOTOBNEHUA GPUKLMOHHBIX MaTepnanos (7%), Tekctina n 8 apyrux uenax (10).

Ha cerogHAawHWn aeHb (koHel, 2013 1) 6onee 50 CTpaH, B TOM YuCe BCE rOCYAApCTBa — YeHbl
EBponeickoro cotosa, 3anpeTunm 1Cnonb3oBaHve BCeX BUAOB acOecTa, BKoUad xpu3oTun. [lpyrie
CTpaHbl BBENM MeHee CTporve orpaHmdeHns. OfHaKo HekoTopble CTpaHbl COXPaHWAW UK Aaxe
YBEIMYMUAM NPOU3BOACTBO WM UCMONb30BaHMe Xpr3oTuna B8 nocneaHue rodol (17). Bospocwee
MCMofb30oBaHWe acbecta OCOBEHHO 3aMeTHO B A3MATCKO-TUXOOKEAHCKOM pernoHe. Muposoe
npow3BoACTBO acbecTa B 2000-2012 1. ObINO OTHOCUTENIBHO CTabWbHbIM, COCTaBAAA NMPUMEPHO 2
MUIIMOHA TOHH B rof (12, 13).

E>xerogro no
KpaliHer mepe
107 000 uenoBekx
ymMuparor or
paKa JIerkmx,
CBSI3aHHOIo

c acbecrom,
Me30TEe/IMOMbI

Mm acbecrosa,
BbI3BaHHbIX
Bo3pgeHcrenem
acbecra Ha
paboynx mecrax
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PekomeHpauun BO3 B oTHoweHUN NpodunakTnkn
6onesHen, Bbi3biBaeMblX acbecTom

YyuTbiBas OTCYTCTBME A@HHBIX O MOPOrOBOM YPOBHE KaHLEpOoreHHoro addekrta acbecta, B Tom
Yucne Xpu3oTuna, U To, YTO CPEAN HaCeNeHWs, NOABEPTaOLLEroCca BO3AENCTBIIO KpaliHe HN3KOro
YPOBHS, OTMEYEH MOBBIWEHHBIN PUCK paka (5, 7), Hanbonee 3GGEKTUBHDBIN CMOCOO NUKBUAMPO-
BaTb OONE3HY, BbI3biBAEMbIE aCOECTOM, 3aK/I0YAeTCA B NMPeKpaLleH UCMOob30BaHNA BCEX BUOOB
acbecta. Ocobyto 03ab0OUeHHOCTb BbI3bIBAET AasbHENMIee MCNOMb30BaHWe acbecTolemMeHTa B
CTPOWTENBHOW NPOMBILLIEHHOCTY, MOCKOSbKY TaM 3aHATO MHOMO MIOAEN, KOHTPOMb BO3AENCTBIA
3aTPYAHEH, @ YKe YCTaHOB/EHHbIE MaTepuranbl MOTEHLMANBHO MOTYT MPUIATY B HEFOAHOCTb U Npef-
CTaBAATb PUCK ANA TeX, KTO NMPOBOANT PEKOHCTPYKLUMIO, 0OCYMBaHMe 1 CHOC (5). B pasnmuHbix
U30enmnax ¢ acbeCcToM ero MOXHO 3aMeHWTb HEKOTOPbIMUX APYIVIMM BONOKHUCTBIMA MaTepranamm
(14) v opyrow NPOAYKLMen C MEeHbLIMM PUCKOM 1N 6e3 p1UcKa ANs 340P0BbA.

MaTtepuansl, cogepative acobect, crnefyeT UHKanNCyIMpoBaTh, U B LIENOM
He peKoMeHAyeTCA MPOW3BOAUTL PabOThl, KOTOpble, BEPOATHO, HapylaT
BOJIOKHa acbecTa. py HeobXxoaMMOCTY Takue paboTbl clefyeT NPOBOAUTL
TONbKO C CobnofieHnem CTPOrnX Mep KOHTPONA BO M3bexaHne Bo3ael-
CTBMA acbecTa, Hanpymep MHKaNCYAALMM, CMaUVBAHWA, MECTHOW BbITAXKHOWM
BEHTUNALMY C QUALTPaLMEN 1 perynapHoi yoopkoi. Heobxoamnmo Takxe
1MCNONb30BaTh NIMYHOE 3aLMTHOE OOOPYAOBaHME: CrelarnbHble pecnu-
paTopbl, 3aWMUTHbIE OUKKM, MepyaTkin ¥ OfeXAdy, a Takke obecneyuTb
cneumanbHble CPeacTBa Ans UX oUncTku (15).

BO3 npuBepskeHa COTPYAHMYECTBY CO CTPaHaMK B LIENIAX IMKBMAALMN bones-
Hel, CBA3aHHbIX C acOeCToM, N0 CeAy LM CTPATErMUYECKM HanpaBAeHAM:

e obecneyyBas Npv3HaHWe Toro, YTo Hanbonee 3GpdeKTUBHbIN CNOCOO NMMKBUAMPOBATL OONE3HN,
Bbi3blBaeMble aCHECTOM, 3aK/I0YAETCA B NpeKpaLleHn UCMob30BaHNA BCEX BUAOB acbecTa;

* Npenoctasnsas MHGoOpPMaLMIO O pelleHVsx Npobnembl 3ameHbl acbecta bonee Ge3onacHbIMM
BellecTBamMM W pa3pabaTbiBasA SKOHOMUYECKME U TEXHUYECKUE MEXaHM3Mbl 1A CTUMYSIMPOBa-
HWA TaKoW 3aMeHbl;

* MPUHMMaA Mepbl Mo NpeaynpexaeHnto Bo3aencTarnsa acbecTa, COAepKaLlerocs B y>Ke yCTaHOB-
NEHHBIX M3OeNUAX, U NPW yaaneHnn acbecTa (YMeHbLIEHNE 3arpsa3HeHNs);

®  COBEPLEHCTBYA CYKObl PaHHEN ANArHOCTUKM, NeUeHnsa U peabunmnTaLmmn B OTHOLLIEHWM CBA3aH-
HbIX C acbecTom bonesHel 1 co3aBas PerucTpbl KL, KOTOpble MOABEPTaNMCh U/Unw 10 CUX NOP
NoABepratoTCs BO3AencTaNio acbecTa.

BO3 HacToATENbHO PEKOMEHAYET MNAHNPOBATL M OCYLLECTBIATD 3TN MEPbI B PaMKax KOMTIEKCHOTO
HaLMOHaNbHOIO NOAXOMAa K MMKBUAALIMI BONe3HeN, Bbi3biBaeMblx aCOECTOM. TakoM NMOAXOA NOIKEH
Takke BK/0YaTh: Pa3paboTky HaLMOHaNbHbIX NPOdUeN; NoBblEeHe MHHGOPMUPOBAHHOCTH; YKpe-
nneHve noTeHumana; MHCTUTYUMOHAMbHYIO CTPYKTYPY, @ TakKe HaUMOHambHbIV MnaH AeiCTBIA No
NUKBMAGLMN BONE3HeN, Bbi3biIBaeMbIX aCOECTOM.

BO3 6yneT cotpyaHudaTs ¢ MOT B OCyLIeCTBNEHNM Pe30oLUMIX MO acbecTy, NPUHATON AEBAHOCTO
nAToM ceccuet MexayHapoaHow kKoHpepeHUMn Tpyaa (16), a Takke C APYrMMN MEXNPaBUTENbCTBEH-
HbIMV OPraHV3aLMAMU 1 FPaxXaaHCKMM OBLLIECTBOM B LeNAX MKBUAALMM OONE3HEN, BbI3biBAEMbIX
acbecTom, BO BCEM MUPE.
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Heob6pa6orarHbii xpu3oTna
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YacTo 3apaBaemble
BONPOCbI M OTBETbI Ha HUX

Smom pazden codepxKum omeems! HA 80NPOChI, HACMO 3adasdembie NUYAMU,
thopmynupyrowumu nonumuky, no noeody Ucnosb308aHUsA Xpusomuna.

[lencTBUTENbHO NN XPU30TUA He ABNAETCA OQHOWN U3 pa3HOBUAHOCTEN
acbecra?

HeT. Xpu130Tun — 310 0nH W3 WeCTN BUAOB acbecTa; ero ApyrMm BUAaMU ABAAIOTCA KPOCUAOMNT,
AMO3UT, TOEMOSIUT, aKTUHOMNT 1 aHTOQUANT.

KakoBa nonutuka BO3 B oTHOWeHWN acbecTa?

Monutrka BO3 B OTHOLEHWN acbecTa ABNASTCA OHO3HAYHON. ACOECT BbI3bIBAET PaK NErkumx, rop-
TaHW U AMYHNKOB, ME30TENMOMY (PaK NAEBPbI M NEPUTOHEANbHbIN Pak) 1 acbecTos (Grbpos nerkmx).
BonesHn, Bbi3biBaeMble acOeCTOM, MOTYT 1 AOMXKHbI NPeAoTBPaLLATLCA, U CaMblil SOOEKTUBHBIN My Tb
VX NPeAoTBPALLIEHNS — 3TO NPEKPATUTL MCMOMb30BaHNe BCEX BUAOB acbecTa, UTobbl UCKIIOUUTL ero
BO3gencTaume. [nobanbHble kKamnaHnmn BO3 no nukemaaLnm cBA3aHHbIX C acbecTom bonesHeln Hale-
NeHbl Ha OKa3aHue CTpaHaM NOAAEPKKM B AOCTMKEH W STON LienN.

Mouemy BO3 cTonb o6ecnokoeHa no noBoay acbecra?

VmetoTca ybeanTensbHble HayuHble JaHHbIe O TOM, UTO acOecT BbI3bIBAET Y MIIOAEN PaK U XPOHUUECKme
pecnupaTopHble 6bonesHn. BO3 BeeT paboTy No COKpalleHnto rMobanbHOro bpemeHu HeuHdeKL -
OHHbIX 32060NEBAHMIA, B TOM UMC/IE PaKa 1 XPOHMYECKUX PECTMPATOPHDBIX 3a00/1eBaHWiA, MpK3HaBas,
YTO NEPBMYHAA NPOPUNAKTMKa CNOCOOCTBYET COKPALLEHMIO PACXOA0B Ha MefUUMHCKOe OBCTYXW-
BaHMe 1 0becneyeHmio yCTOMYMBOCTM PACXOA0B Ha 34PaBOOXpaHeHKe. Bo Bcem Mupe pak ABNAeTCA
BTOPOW MO 3HAYMMOCTU MPUYMHON cMepTh. B 2008 . OT paka ymepnu 7,6 MUIIMOHA YenoBek, a
12,7 MUnNoHa Yyenosek 1m 3abonenu. CornacHo oLieHKam, NpuMepHo B 19% BCex cnydyaes OHKOMO-
rMYecKkmnx 3ab0NeBaHMN 1X BOSHUKHOBEHWE MOXHO OTHECTU K BO3AENCTBMIO OKPYatoLel cpefbl,
BK/TOYaA yCOBMA TPYyAA.

B HacTosllee Bpemsa OKOMO 125 MUAIMOHOB YeNoBeK BO BCEM MUPE MOABEPraloTcA BO3AENCTBUIO
acbecta Ha pabouem mecTe. o oueHkam BO3, no kpaiHel mepe 107 000 YenoBeK eXXerofHoO ymu-
PaoT OT BbI3BAHHOIO acOeCTOM paka Nerkmnx, Me3oTenombl U acbecTosa B pe3ysbraTe BO3AeNCTBIA
Ha pabouem mecTe. [pPYMEPHO MONOBMHA BCEX ClyYaeB CMepTV OT MPOheCcCOoHaNbHOro paka
BbI3BaHbI, MO OLleHKaM, acbecTo3om.

KakoBbl noniHomouns BO3, uto6bl BbiCKa3blBaTbCA MO NOBOAY XPU30TUNa
N Apyrux BUAOB acbecta n nx perynnpoBaHua?

BO3 asnaeTcA pykoBOAALEN U KOOPONHUPYOLWEN MHCTaHLMeN MO BOMNPOCaM 34PaBOOXPaHEHWSA
B cucteme OpraHnsaumn ObbearHeHHbIx Haunii. Ha Hee BO3NOXeHO oCyllecTBeHve NMAepCTBa
B BOMpOcCax rnobanbHOro 3apaBooxpaHeHns, GopMmnpoBaHme NoBecTKM AHA B 061acTu nccneno-
BaHWI MO BOMPOCaM 3[PaBOOXPAHEHNA, YCTaHOBEHNE HOPM W CTaHAAPTOB, GOPMYyIMpPOBaHMe



BapMaHTOB MOMNTUKKM Ha OCHOBE d)aKTI/ILIeCKI/IX [aHHbIX, OKa3aHne CTPpaHaMm TeXHUYECKOW Nof-
OCPXKKN M MOHUTOPWHT N OLIeHKa TeHOEHLMN B obnactu 30aBOOXPaHEHNA.

Bbiclwimm opraHom BO3, npuHUMaloLWMM peLleHns, senaetca BcemmnpHas accambnes 34paBooxpa-
HeHusa (BA3); OHa NPOBOAUT eXerofjHble Ceccumn 1 COCTOUT u3 Aeneratos 194 rocynapCTB-UneHoB.
MasHasa dyHKUMA BA3 — dopmynunposaTts nonutnky BO3.

MonwTika BO3 B oTHOLWEHWN acbecTa BbiTeKaeT 13 Tpex pe3osoumnin BA3: WHA 58.22, 2005 r., WHA
60.26, 2007 1. n WHA66.10, 2013 ropa. B pesontoumnm WHA 58.22 paccmaTpmBatoTca OHKONOrnyeckme
3aboneBaHNd, OHUM 13 GAKTOPOB BO3HMKHOBEHMA KOTOPLIX ABNAETCA NPEAOTBPATUMOE BO3AEN-
CTBMe KaHLieporeHoB, B pe3ontoummn WHA 60.26 conepKmTca Npu3biB IMKBUANMPOBATL Bbi3blBaeMble
acbecTom 3ab0MeBaHKA C NOMOLLbIO MOobaNbHbIX KamnaHui, a B pesoniounn WHA 66.10 paccmaTtpu-
BAOTCA BOMPOCH MPOGUNAKTUKN HEMHPEKLIMOHHBIX 3a00neBaHuI 1 60PbObI C HUMMK, BKITHOUasA Pak.

Kak nponcxogut Bo3geincTemne acbecrta Ha nogein?

Bo3pelcTaue acbecta NPOMCXOAUT NPK ero BAbIXaHWW W, B MEHbLLEN CTeNeHN, MONaaaHnm BHYTRb
yepes opraHbl NULLIEBAPEHMSA BO Bpemsa A00blYM acbecTa 1 ero n3MesnbyeHus, a TakKe B Xo4e Npons-
BO[CTBA U MCMOMb30BaHWs acbectocoepalmnx nzaenmin. OHo Takxke UMeeT MecTo npu obpeske u
noaroHke acbecToBbIX MaTePUANoB B XOfle CTPOWTENbCTBA, 0OCTYKMBAHWA 1 CHOCA 3AaHui. AcbecT
00bIYHO UCMONb3YETCA UM UCNOMB30BANCA B KaYECTBE BOMIOKHUCTOM CMECK, CBA3AHHOM C ApYTrMA
MaTtepuanamn (Hanpumep, LIeMeHTOM, M1acTMAcCol 1 CMOMaMK), U 13 Hero M3roToBASETCH TKa-
HbI MaTepuan. ACOeCT NPUYMEHAETCA BO MHOTVIX M3AeNVsX, B TOM UMC/e KPOBENbHbIX MaTepuanax,
LieMEHTHbIX MaHeNAx Ha Mo 1 CTeHbl, LeMeHTHbIX TPybax (Hanpumep, A BOAOCHAOKEHWS), Tenno-
1 NEKTPOU3ONALIN, BKIOYaA MPOTMBOMNOMXKAPHbIE OAeANa U MHIYyCTPMarbHble MPOTUBOMNOKaPHbIE
LWITOPbI, MPOKNaAKax 1 GPUKLMOHHBIX MaTepranax (Hanpumep, B TOPMO3HbIX KOMOAKaX M HaKNaaKax
1 cuennenHuy ans asTomobunein). CerogHs Bo3aencTame acbecToBbiX BOTOKOH 0CO00 NPoABMsAeTcs
B YCJIOBMAX M3HOCA aCOECTOBbIX M3AENMIA, HANPUMEP NPU OOCNYKMBAHWM 1 CHOCE 3AaHWIA 1 yaane-
HUM CTPOUTESNbHbBIX OTXOMOB, @ TaKKe BO BPEMs CTUXMIAHbBIX OeACTBUI.

Mouemy cTonb BaXkHO pewaTb Npobnemy acbecta, Kak Of{HOrO 13
KaHLEepOoreHoB, KOrAa B OKpY»KaloLen cpeae MMeeTcA CTONIbKO ApYrmx
KaHLueporeHoB?

CunTaeTca, UYTo Y HEKOTOPbIX OHKOMOMMYECKMUX 3a00MeBaHWM, BO3HUKHOBEHME KOTOPbIX MOXKHO
OOBACHUTb AENCTBMEM 3KOMOTMUECKUX HAKTOPOB, MMEIOTCA MHOMECTBEHHbIE KaHLePOreHHble
aetepMnHanHTbl. OaHako Apyrve 3aboneBaHVA Bbi3blBAIOTCA OTAENBHO B3ATHIMM YCTAHOBIEHHbBIMM
KaHUeporeHamy, HanpumMep Tabakom 1 acbecTom, BO3AENCTBME KOTOPbIX MOXHO NPEeAOoTBPATUTD.
(MpriMeyaHue: 3To He OTHOCUTCA KO MHOTVM [PYrMM BelliecTBaMm, BKtoUYeHHbIM MexayHapoaHbiM
areHTCTBOM Mo M3yyeHuto paka [MAVIP] B 1-t0 rpynny KaueporeHoB AnA MOAEN, 1 MHOTVIM 13 HUX He
COMYTCTBYET Takoe e bpems 3abonesaHmin’).

BaXKHOCTb cKopeliero NpUHATUA CTpaHaMmi Mep B OTHOLLIEHMI acbecTa O6BACHAETCA, B YaCTHOCTY,
HeoObblYaiHOW MPOAOIKUTENBHOCTBIO NATEHTHOrO Nepuofa Mexay ero Bo3aeicTavem 1 Gopmu-
POBaHMEM ME30TENMOMbI, KOTOPbI YacTo focTuraeT 40 neT. [1o 3Tol npnyrHe bpems CBA3aHHDBIX C
acbecTom 3ab0neBaHMin Noka byaeT BO3pacTaTh faxke B Tex CTpaHax, e MCNonb3oBaHue acbecTa
ObINO 3aNpeLieHO MHOMO NeT Ha3ag.

' Cwm. http//monographs.arcfr/ENG/Classification/ClassificationsGroupOrder.pdf: kaHueporeHs! 1-14 rpynnsi, MAP.

HNmerorca
ybeguresibHbIE
HayyHble JaHHbIe
O TOM, yTO acbecr
BbI3bIBAET y
JIrogedA pak m
XPOHHYECKHE
pecrnnpaTopHsie
6os1€3HH
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Pak y ntofel Bbi3blBAlOT BCe BWAbl acbecTa (B TOM UMCe XPU30TWUI — OCHOBHOW BWA acbecTa,
KOTOPbIV BCE elle NPOU3BOAUTCA 1 UCMONb3yeTCA), 1 MOPOroBbIf YPOBEHD B OTHOWEHWN KaHLe-
POreHHbIX PUCKOB He yCTaHoBNeH. 3TOT BbiBoA BO3 n MAUP copepxunTca B pAde aBTOPUTETHbIX
MEXYHAaPOAHbBIX OLeHOK, NOArOTOBMEHHDBIX 33 6onee uvem 15 NeT, camas NOCNeAHAA K3 KOTOPbIX
6bina onybnvkoaHa MAVIP 8 2012 rofly. T BbIBOfIbl OTPAXKAOT MEXAYHAPOAHbIV KOHCEHCYC Hayy-
HbIX 3KCNEePTOB, NpuBnedeHHbix BO3 ans oLeHKn NocneacTBUin acbecTa 414 300POBbS.

Kpome Toro, 6bi10 MokasaHo, YTO OfHOBPEMEHHOe BO3AeNCTBME TabauyHOro [biMa M BOJSIOKOH
acbecTa Cyl|eCTBEHHO MOBbLILIAET PUCK PaKa IErKMX 1 YTO NOCIEACTBIA, MO KpaviHel Mepe, CyMmi-
PYIOTCH, TO €CTb, YeM BOMbLLe YENOBEK KYPWT, TEM Bbillie PUCK.

Mo>kem nu mbi 6bITb yBEpPeHbI B TOM, UTO Hay4Hble OLleHKN acbecTa
6bim nposegeHbl BO3 n MAUP coBepLueHHO HE3aBMCMO OT BHELUHEro
BO34encTBuA?

[a. B Kaxaom crydae npUHUMancb Mepbl K TOMy, YTOObI BbISBUTL U YCTPaHUTb NOTeHLMabHble
KOHd)ﬂl/IKTbI NHTEPECOB, obecneynTb BblCOHEiI;ILLIyPO CKYpryne3sHoCTb OLUEHOK 1 X HE3aBNCMOCTb
OT MHEHWM MpPaBUTENbCTB, HalMOHaTbHbIX yqpemgeHMM N rpynn cneunanbHbIX MHTEPECOB N yHET
MHEHMI BO BCEX PEMMOHAX MVPa, a Takxke NPOBEAEHNE LMPOKOTO MEX/1YHAPOLHOIO Kosnernas-
Horo o63opa.

9 Kakne Mepbl MPUHNMAIOTCA CTPaHaMU HAa HaLWOHAJ/IbHOM ypOBHE?
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MHorve CTpaHbl ke NpUHANM 3aKOHOL4ATENbCTBO O 3anpeTe UCMOoSb30Ba-
HKMA acbecTa: Ha cerogHAWHMIA geHb (KoHel, 2013 1) 3To caenann 6onee 50
rocynapcTs-uneHoB BO3, 4Tobbl 3alUMTUTL 310POBbE HaceNeHs 1 Cnocob-
CTBOBATH €10 yKperneHuio?. ObbIYHO Takoe pelleHne NPUHYMANOCh Noce
MEXBELOMCTBEHHbBIX KOHCY/bTaLWI MPaBUTENIbCTBA C LESbIO YUYeCTb CeKTO-
panbHble MHTepechl, 13bexaB, OAHAKO, X Ype3mMepHOro AOMUHMPOBAHWSA
B OKOHYaTesIbHOM pelleHun. [1pn paccmMoTpeHun BONpoCca O MPUHATUM
3aKOHOAATeNbHbIX Mep MPOTUB WCMOMb30BaHWA acbecta Heobxoaumo
y4uTbIBaTb AMANa3oH 3aTpaT W BbIFOf, BKOYasA 3aTpaThl Ha obecneveHvie
MeAVLIMHCKOrO OOCNYKMBAHWA U U3OEPKKN 13-3a MOTePb NMPOV3BOANTENb-
HOCTV TpyZa Mo NPUYMHE NIOXOr0 COCTOAHWUA 3A0POBbA, B AOMONHEHNE K

O0bIYHBIM SKOHOMMYECKMM 1 TOProBbIM COODPAKEHNAM.

9 Kakue warn npeanpuHATbI UK NpeanaratoTca
CTPAaHAMWN Ha MeXXAYHAapPOaAHOM ypOBHE?

baszenbckaa KOHBEHLMA O KOHTPOME 3a TPAHCIPaHUUYHOW MNepeBO3KON
OMaCHbIX OTXOAOB W WX yaaneHuem, BCTynuBLIaA B cuy B 1992 I. n Hacuu-
ThiBatoLan 181 cTpaHy-yuacTHULLY, MpM3BaHa 3alMUTUTb 300POBbE YeoBeKa
N OKPYXaloLlyto cpefly OT HebnaronpusaTHbIX MOCNEACTBUA ONacHbIX OTXOA0B. AcCOecT (Mbinb U
BOJIOKHA) TaK»Ke BKITIOUEH B MepeyeHb 3TOM KOHBEHLMM B KaueCTBe OAHOW 13 KaTeropuin KOHTPON-
pyembix 0TXoA0B. CTOpOoHbI KoHBEHLMI 0643aHbl 3aNpeTuTb UK He paspellaTb BBO3 TaKMX OTXOA0B
Ha TeppuToprio CTOPOH, YCTAHOBMBLUMX Ha 3TO 3aNpPeT B COOTBETCTBMUM C KOHBEHLMEN.

2 K HMM Takke OTHOCATCA: Amxmp, ABCTpanws, BaxpeliH, BpyHen-[lapyccanam, Yvinum, Ervnet, 28 rocynapcre-uneHoB
EBponelickoro coto3a, [aboH, loHaypac, VicnaHama, V3panns, Anonus, Mopaarns, Kyseirt, Mo3ambouk, Hopserus, OmaH, Katap,
Pecnybnvika Kopes, Caynosckasn Apasuis, Cepbus, Cenenbckre ocTpoBa, IOxHaa Adpuka, Lseiuapwa, Typuma n Ypyrseaii.
AcbecT Takxe 3anpelleH B ABYX WTaTax bpasunun, Pvo-ne-KaHeinpo v Pury-TpaHan-ny-Cyn.



B nocnenHee Bpems OONbWNHCTBO U3 154 CTpaH, AnAaowmxca CTopoHamu POTTepAaMCKOM KOH-
BeHUMM O Mpoleaype NpeaBapuTensHOro 060CHOBAHHOMO COMMacksa B OTHOWEHWUW OTAENbHbIX
OMACHbIX XMMMUYECKMX BELLECTB 1 NeCTULIMAOB B MEXAYHapOAHOW Toproene (BCTYNMBLUEN B CUMY B
2004 1), COOOLMMN O CBOEM XKeNaHUW BKIIOUWTb XPU3OTUN B MpunoxeHne 3 KoHBeHL MK, ITO 03Ha-
YaeT, UTo XPU30TUSI MOAMNALET Mo AeVCTBME NPOLEdYPbl, B COOTBETCTBUM C KOTOPOW OT TOW WK
MHOW CTpaHbl byneT TpeboBaTbCcA 06OCHOBAHHOE pelleHe O COrnacuy Ha BBO3 3TOrO BelLecTBa
B Oyayuem unu o6 oTkase B Hem. OfHAKO Ha CErOAHALLHWIA AeHb BKIIOYEHME XPU30TWIa B STOT
nepeveHb ONoKMpyeTca HebOMbLINMM YUCAOM CTPaH, B OCHOBHOM, HO He UCKMOUNTENBHO COXPaHs-
IOLLMX 3aMHTEPECOBAHHOCTL B TOPTOBIIE XPU3OTUIOM M XPU30TUICOAEPKALLEN NPOAYKLUMEN 1N B UX
MCMONb30BaAHUN.

JlencTBUTENbHO NN XPU30TUI MEHee BpefeH, YeM apyrue Buabl acbecta,
1, B CUIy 3TOrO, He A0/MKEH NoAnaaaTh NoA AeNCTBME TeX XKe mep
KOHTponA?

HayuHble AaHHble He OCTaBNAIOT NOBOAA A4 COMHeHMI. COrnacHO OAHO3HaYHOMY BbIBOAY M3 OLje-
Hok BO3 1 MAWP, xp1r30Tin BbI3bIBAET pak Nerkumx, ropTaHu v AMYHNKOB, ME30TENMOMY 1 acbecTos
HEe3aBMCKMO OT TOTO, ABNAETCA NN €ro AeCTBIME MPU STOM MEHEE BblPaKEHHbIM UK HET, Yem y amdu-
6OJ'IOBbIX BMNOOB ac6eCTa. JT10T BbIBO HE MOXET 6bITb I'IOKOJ'Ie6J'IeH yTBGp)KLI,eHI/IﬂMI/I O pPasnnymax s
OUBUKO-XMMNYECKMX CBOVICTBAX, BOMPOCOM O TOM, ABAANCA I MW HET OObEKTOM MPEXHUX 3Mne-
MMONOTNYECKNX MCCNEA0BAHMIN XPU3OTIS, 3arpa3HeHHbI aMGUOON0oBbIMM Bigamm acbecTa, 1 GakT
bv3nyeckor repmeT3aLmMm acbecTa B LIeMEHTE BbICOKOV MIOTHOCTH (B MPOLIecce Npon3BOACTBA).

CepbesHoe 6eCMOKOMCTBO BbI3bIBAET TO, YTO [IaxKe NMPU HAZIEXKalLeM PEryMpOBaHUM MCMOSb30BaHNS
Xpu3oTUncoaepallne CTpouTeNbHble U3AenUa (HanpyMep, KpoBeNbHasA MnTKa, BOLOMPOBOAHbIE
TPYObl) MOBPEXAAOTCA 1 BbIAENAIOT B OKPYKAIOLLYI0 Cpefly BONOKHa acbecTa B npoLecce 00Cnyxu-
BaHWA 3AaHVWIM, UX CHOCA M YTUIM3aUWM CTPOUTENbHBIX OTXOMOB, @ TakxXe B pe3ysibrate CTUXMUIAHBIX
HencTeuit. Takoe BO3AENCTBIE MOXET UMETb MECTO HECKOMBKO MO3/HEE, YeM Y M3HaUanbHOrO (KOH-
TPONMPYEMOro) obbeKTa. ITOT PUCK MOXKHO MOSTHOCTBIO M36eXaTb, MPEKPATUB MCMONb30BaHME TaKKX
nzpenvin. MHdopmaumio o 6e30nacHbIX B UCNOMb30BaHUM MaTepuanax- v U3Aenuax-3aMeHUTensx

MOXHO MONYYNTb Y HaUMOHabHbIX, PEMMOHAbHbIX 1 MEXOYHAPOOHbIX opraH|/|3a|_LM|7|‘

MoryT nu TeKywue nnu 6ygyLme nccnegosaHuna B obnactu
TOKCMYHOCTU XpU30TUIA U3MEHUTb HbiHeLWHWI B3rnsag BO3 n
MAIP oTHOCMTENbHO BO3HUKHOBEHUA paKa?

370 coBeplleHHO ucknoyeHo. Mo Teepaomy yoexaeruo BO3 1 MAWP, ocHoBaHHOMY Ha
HEOAHOKPATHbBIX OLIEHKAX HayUYHbIX GaKTOB, XPU3OTN BbI3bIBAET PaK NIErKIX, FOPTaHWU 1 ANY-
HVKOB, ME30TENVNOMY 1 acOeCTO3, U NpeKpaLieHre NCMOb30BaHNA BCEX BUAOB acbecTa, B
TOM UMCNe XpU30TUAa, B LEeNax NpeaynpexaeHuna BO3AeNCTBIA CneayeT cunTaTb Hambonee
3QGEKTUBHBIM CNOCOOOM 130aBUTLCA OT Bbl3biBaeMbIX aCOECTOM 3a60NEBAHMIA. XOTA KaHL|e-
POreHHbIV MOTEHUMaN XpU30TWIa YCTaHOBIEH CO BCEW ONpeaeneHHOCTbIO, MCCNe0BaHN
C OXBATOM XEHLLMH NPOBOAMIOCH HEMHOTO. CyLLECTBYIOT Takxe AOMONHNTENbHbIE OHKOMO-
rmyeckme 3aboneBaHva, NPeanoNoXKMTENbHO Bbi3biBaEMbIE XPU3OTUIOM, KOTOPLIE, OAHAKO,
HeOCTAaTOUHO OTPaKeHbl B CyLIECTBYIOLMX WCCNefoBaHMAX. [103TOMy COXpaHAeTCA
HeoOXOAMMOCTb B JaNbHENWNX NCCNef0BaHMAX B LENAX U3yYeHMA PUCKOB BO3AEMCTBIA
XPU30TUANA, BEAYLLIETO K BO3HUKHOBEHMIO AOMOMHUTENbHBIX BMAOB OHKONOMMYeCKmx 3a00-
NIeBaHWM, B YACTHOCTM, YMCTO XKEHCKNX OHKOMOMMUYECKIMX 3a00NeBaHWN.

CorniacHo
OAHO3HaYHOMYy
BbIBOAgY N3
oyeHox BO3 n
MAUP, xpmu3oTnn
BbI3bIBAET PaK
JIErKMX, rOpTaHn
M ANYHUKOB,
Me30Te/IMoOMy

M acbecros
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Yr0 n3BecTHO 06 anbTepHaTUBHOW NPOAYKLUM, 0COOEHHO CTPOUTENbHbIX
MaTepuanax, BBUAY YTBEPKAEHWNI 0 TOM, YTO COBPEeMEHHbIe
BOJIOKHUCTbIe 3aMeHUTeNN XpU30anTa caMm TOKCUYHbI, IM60 cTeneHb Nx
TOKCMYHOCTW He YCTaHOBNEHa?

MHorne npaBUTENBCTBA, PETMOHAMbHBIE OPraHbl Y MeXAyHapOAHbIE OPraHu3aunmn onpeaenmnm
anbTepHaTUBHbIE acOECTy MaTepuasbl 1 ero 3amMeHnTeNn, 1 Obin Takke OnyOIMKOBaHbl OLIEHKM
BO3€/MCTBMA Ha 3[0POBbE UenoBeka MaTepmnasnos, MCNOMb3yemMblx B3ameH acbecTa. Hanpumep, 8
2005 r. 6bin NposeaeH cemmHap BO3/MAWP, n nmetoTca nybnvkaumm npaemTensctea CoeArHEHHOro
KoponescTga, EBponeickon kommccum n EBponelickoro permoHansHoro 6iopo BO3. B xoae oLieHok
OMacHOCTX A4 300POBbA YeNloBeKa 3aMeHnUTeNel Xpn3oTina ocoboe BHUMaHVE yaenaeTcs ab-
TepHaTMBHBIM BUAAM BOIOKHUCTBIX MAaTEPMANOB B CBA3M C NOTEHUMANbHBIMNA PUCKaMI BAbIXaH WA
BONIOKOH. OfiHaKo cnefyeT OTMETUTb, UTO B HEKOTOPbBIX CITyYaaxX XPU3OTN MOXKHO 3aMEHUTb HEBO-
NOKHUCTBIMWU MaTepuranamu, Hanpumep HemnacTMOUUMPOBaHHBIM NOANBUHMAXIOPUAOM (HIBX) 1

JINCTOBbIM METaJIJTOM.

O3HauaeT M 0TCYTCTBUE 3aPErMcTPMPOBAHHDBIX CJTyYaeB Me30TeNNOMbI
B TOU1 WJIN MHOW CTPaHe OTCYTCTBME 3HAUMTENIbHOrO GpeMeHn
3a60neBaHMiA, BbI3BaHHbIX ac6eCTOM, U, KaK CJleaCcTBMe, OTCYTCTBME
OCHOBaHWI ANA NPUHATUA MEP, YYMTbIBasA, YTO Me30Te/IMOMA ABNAETCA
CTONb KOHKPETHbIM MapKepoMm Bo3JelicTBuA acbecTa?

Het. nAa BbiABNEHWs ciyyaeB 3a00NeBaHMA Me30TENVOMON 1 TOUHOTO YCTAHOBAEHMA WX UMCna
HEeOOXOAMMbI CUCTEMbI MIAHOMEPHOIO 3MNMAHAA30Pa Ha HaLMOHANbHOM YPOBHE, KOTOPbIX YacTo
HeT. CneflyeT Takxe UMETb B BIAY, YTO NIATEHTHBIN NEPUOA MeXy BO3eNCTBMEM acOecTa 1 pa3su-
TMEM Me30TEeNMOMbI MOXKET AoCTUraTh 40 Unv 6onee NeT 1 UTo B CKNY 3TOTO Takmne CUCTEMBI AOSIKHbI
CYWEeCTBOBATb MPOAOSKMTENbHBIV NEPUOL BPEMEHN.

AcbecT ¢ bonbluelt BEPOATHOCTBIO BbI3bIBAET pak JIErkMx, Yem Me30TeNIMoMy (OTHOLWEHKE PUCKOB
COCTaBNAET, MO OLieHKaMm, 6:1), U Npy TabaKoKypEeHWM 3Ta BEPOATHOCTb BO3PACTaeT. Pak Nerkmx BCTpe-
YaeTCA 3Ha4MTeNIbHO Yalle, YeM Me30TeNTMOMa, N NMeeT MHOFOC])aKTOprIe NPUYHDBI. BOB)J,QVICTBI/IG
acbecta MHOrO neT Hasaf (B TOM uuciie BHe TPYAOBOW AEATENbHOCTH, CM. HUKE) NIETKO MOXET
0CTaTbCA HezameueHHbIM, OTCYTCTBME B HacToALlee Bpems GakTMYecKmnx AaHHbIX Ha HaLMOHasb-
HOM YPOBHe He ABNAETCA CBUAETENbCTBOM OTCYTCTBUSA 3ab60NEBaHNS, 1 ClIefyeT YUUTbIBATb YPOKM
)leyFI/IX CTpaH, rge Bce eule MmMetoT MecTo prI'IHbIe M-
JeMUN Me30TENIMOMbI JaxKe MO MPOLWeCTBUY MHOMUX NeT
nocse Toro, Kak WWpoKoMaclliTabHoe Bo3feicTBIe ache-
CTa NPEeKpPaTNIOCh.

9 fAlBnAeTca nu Bo3gencrame

acbecta TonbKo NpodecCnoHanbHOM
npo6nemoli, He NpeaCTaBnAoLLEN

pUCKa ana HaceneHuA B LLeNoM Unn
npeacTaBAAIOLLEi He3HAUNTENbHbIN PUCK?
Her. VimetoTca COO6LL|,€HI/IF| (0] MHOImMX  Cly4danax

BO3HUKHOBEHMA ME30TEJINOMbI Yy KeH U neren pa6OT—
HWKOB acbecToBOW MOOMbIWNEHHOCTN B pe3yfibTaTte



BO3ENCTBMA B JOMALLIHMUX YCIIOBUAX (MO KPanHen mepe 376 CiyyaeBs), y KOHTOPCKMX CIyXallmx
acbecToBOV MPOMBILAEHHOCTI U Y WL, XUBYLLIMX BOMM3M acOECTOBbIX PYAHWKOB, B pe3ysbraTe
3arpasHeHus Bosayxa. Crydan 3aboneBaHna Me30TeNMOMON 3aperncTpupoBaHbl y L, noasep-
raloLLyXcA BO3AENCTBUIO BCTPEYAIOWErocs B Npupofe acbecTa nnv acbecTonoaobHbIX MYHEPanos
B nouBe pernoHoB Typuwuu, Mpeumnn, Knunpa, Kopcrkn, Cuunnum, Hoson KanegoHun, NpoBuHLMM
OHbHaHb B KnTae v KanudopHum. XoTa KoHeuyHada rpynna He NosyuuT 3aliuTel B pesynbrate mep
KOHTPONA 3a MPOM3BOACTBOM U MCMOMb30BaHWEM acbecTa, Apyrve rpynnbl OyayT 3alimileHbl.

VIMeloT Takxe MecTo 1 Apyrie B1Abl BO3AENCTBUA OKPYKaloWe cpefbl Ha OpraHn3m YenoBeka.
B oTueTax 13 Asctpanuun 1 CoearHeHHOro KoponeBcTa COOOLWAETCA O BbICOKMX KOHLEHTPALMAX
BOJIOKOH acbecTa B BO3AyXe Ha OXMBIEHHDBIX TPAHCMOPTHBIX MepekpecTKax M3-3a GPUKLIMOHHBIX
M30eNM B aBTOTPAHCMOPTHBIX CpefcTBax. HempodeccnoHanbHoe BO3AENCTBYE MPOUCXOAWT B
XO[le PEMOHTA XMMbA 1 0OCNYKMBAHMA aBTOMALUMH. [TOMUMO NPOodeCcCcoHanbHOro BO3AeNCTBIA Ha
CTPOWTENBHBIX PabouuXx (B CUAY 3aTPYLHUTENBHOCTY NPUHATMA Mep 60pbObl C BO3AeCTBMEM ache-
CTa Ha MHOTOUMCNEHHblE GparMeHTUPOBaHHbIE KaApbl, KOTOPbIE MOTYT BKIOUYATh MHOTOUNCIEHHDBIX
PabOTHUKOB HedOpPManbHOroO CeKTopa), BOIMOXKHO Takke HeMmpodeccroHanbHoe BO3LeicTBMe
acbecTocofepKaLiMx CTPOUTENbHbBIX OTXOOB B C/lyUYae VX HEMNPABWUIBHOIO XpaHEeHWA U yTUM3a-
umn. Ciofja OTHOCKTCA BO3MOXHOCTb PacTackmBaHWA acbecTcofepKallx CTROUTENbHbBIX OTXOLO0B U
X MOBTOPHOTO UCMOMb30BaHNA B HECAHKUWMOHWPOBAHHbIX MOCENEHUAX.

B HacToAlee Bpema nnLa, GOpMynMpyloLLMe NOUTHKY, 0OECMIOKOeHbI He CTOMbKO Npodeccho- BO3MOKHO TaKoKe
HaNbHbIM BO3eNCTBMEM acbecTa B CEKTOpax ero Ao0bluv 1 NPOU3BOACTBA aCOECTOCOAEPXAVX  HEMPOGECCHOHA/IBHOE
W3AENUIA, CKONbKO WCMOMb30BaHMEM TaKWX MaTePVanoB B CTPOWTENbHOW MPOMbILAEHHOCTY. Bo3zfesicrene
06eCnoKOEHHOCTL Bbi3bIBAET NPODGECCHOHANBHOE BO3AEMCTBIE B XOAE CTPOUTENbHBIX PAOOT U CNY-  ac6ecTocogepatmx
YalHoe BO3AENCTBYIE Ha bonee WYPOKMe CNoW HaceNeHna B pesybTate Aerpafdalnmn CTPOUTENbHbIX CTPOMTEIIbHBIX
MaTepuanos (Hanpumep, nospexaeHHoro acbectowmndepa) 1 HEMPaBUILHON YTUAM3ALMK CTPO- OTX0/O0B B C/1y4ae
UTENBHBIX 0TX0A0B. OCObYI0 06ECNOKOEHHOCTL BbI3bIBAET MCMOMNb30BaHME acOeCTOCOAEp aLLMX HMX HEnpasnIbHOro
CTPOWTENbHBIX MaTepuanos B befHeNLMX MECTHBIX COOBLLECTBaX, B Pe3ynbTaTe KOTOPOro CeMby XPaHEeHNs H
OKa3blBalOTCA B HENOCPEACTBEHHOM BIIM30CTU OT UCTOUHMKOB BO3LEACTBIA XPU3OTUNOBbIX BOTOKOH. yrniansaymnm
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JlononHutenbHaa MHpopMaLmA

Apyrue nyénukaumn BO3 06 acbecte

HasBaHue

OnucaHme

Cant

Cxema pa3paboTKy HaLMOHabHbIX
NporpamMm no NMKBMAaLmMY 3abonesaHuii,
CBA3aHHbIX C acbecTom. MexayHapoaHan
OopraHv3auma Tpyda v BcemmpHad
opraHmn3auma 3apaBooxpaHeHus; 2007 T.

DTOT OKYMEHT NpeAHa3HaueH obnerynTsb
CTPaHaM NPUHATUE HaLMOHAbHbIX MPOrPaMm
MO NIMKBUOALMM CBSA3aHHbIX C acObecTom
6onesHeit. B Hem Takxe paccmMaTprBaloTCA
YCUIWA CTPaH Mo NpeaynpeXxaeHuio Bbi3BaHHbIX
acbecTom 3aboneBaHuin B pesynsrate
BO3AeNCTBMA acbecTa PasfnyHbIX BUAOB,

y>Ke NPUCYTCTBYIOWIErO B U3AENUAX, KOTOPble
MCMOMNb30BaNVCh B MPOLWIIOM. VIMeeTcs Ha
AHIINMCKOM, aPabCKOM, MCTMAHCKOM, KUTANCKOM,
PYCCKOM 1 GPaHLy3CKOM fA3blKaXx.

http//www.who.int/
occupational_health/publications/
elim_asbestos_doc_ru.pdf?ua=1, no
coctoAHmo Ha 11 mapTa 2014 r.

Asbestos — hazards and safe practices

for clean up after earthquake. (Acbect

— OMacHOCTM 1 6e30MacHble METOAbI
PaCUNCTKM TeppUTOPUM Nnocrne
3emMneTpaceHns) BcemrpHan opraHvsaumn
30paBooxpaHeHud; 2008 T.

STOT IOKYMEHT COLIEPXKUT PyKOBOAALLIVE
yKa3aHua OTHOCUTENIbHO METO0B KOHTPOSS
CBA3aHHbIX C aC6ECTOM PUCKOB B XOAe
PACUNCTKN M YTUAM3aLMK acbecTocoiepaLmx
OTXO[IOB 113 MOBPEXAEHHDBIX 1 Pa3PyLLIEHHbIX
30aHNI NOCE 3eMNETPSICEHNA N UHOTO
CTUXUINHOTO OeaCcTBUA.

http://www.who.int/hac/crises/chn/
asbestos/en/, No coCToAHMIO Ha 11
mMapTa 2014 r.

OHY6J1I/IKOBaHHbIe OLEeHKN MaTepunanoB-3aMeH nutenen

HasBaHue

OnuncaHwme

Cant

0630p 3ameHuTENEN aCOECTOBBIX
CTPOUTENBHbIX M34ENNUI, CAENAHHDIN
BpemeHHbIM coBeTHMKOM BO3. Conepxuntca
B Ny6nvKaumy: HaumoHanbHble nporpammbl
No NVKBUAAUWM 3300N€BaHNIN, CBA3AHHbIX
c acbecTom: 0630p 1 oLeHKa. EBponelickoe
pervoHansHoe 6iopo BO3; 2012 T
Mpunoxerve 4

0630p AOCTYNHOCTH 1 6e30MacHOCTK
3ameHuTeNelt acbecTocoaepaLmx
MaTepranos, NOArOTOBEHHbI BPEMEHHbIM
coeTHMKOM BO3 B kauecTBe CnpaBOYHOrO
[IOKYMEHTa K COBELLaHNIO MO KOHTPOSIO 33
acbectom B EBponelickom pernoHe BO3.
VIMeeTcA Ha aHMNINCKOM U PYCCKOM A3blKaX.

http://www.euro.who.int/__data/
assets/pdf_file/0008/176336/
National-Programmes-For-Elimination-
Of-Asbestos-related-Diseases-Review-
And-Assessment-Rus.pdf?ua=1, no
CcoCToAHMIO Ha 11 mapTa 2014 r.

Opinion on chrysotile asbestos and
candidate substitutes (3akntoueHne o
XPU30TNIOBOM acbecTe 1 KaHAMAaTax-
3amMeHuTenaAx). HayuHbln KommreT

MO TOKCMYHOCTY, SKOTOKCUYHOCTM 1
okpy»KatoLen cpepe (CSTEE), EBponelickan
Kommcema; 1998 T.

OLeHKa pUCKOB A 3A0POBbA YeNoBeKa,
NCXOAALLMX OT TPEX BUAOB BOSIOKOH-
3aMeHuTeNen — LenioNo3HbIX BONOKOH,
BOIOKOH [1BA 1 1-apammngHbix BONOKOH
KOMUWTETOM 3KCNepTOB EBPONENCKOM KOMUCCUN.

http://ec.europa.eu/health/scientific_
committees/environmental_risks/
opinions/sctee/sct_out17_en.htm, no
COCTOAHMIO Ha 11 mapTa 2014 r.

Harrison et al. Comparative hazards of
chrysotile asbestos and its substitutes: a
European perspective (CpaBHUTeNbHbIE
PVICKM XPY30TINOBOro acbecTa 1 ero
3ameHwuTenei: B3rnaa 13 Esponbl). Environ
Health Perspect., 1999;107:607-11

OueHka maTepwanos-3ameHnTenei

acbecTa, noAroToseHHas Komuccuer
CoepviHeHHOro KoponescTBa No BOMpPOCam
3[paBOOXPaHEHNA 1 6e3onacHOCTN (JTOHAOH,
CoepivHeHHOe KoponeBCTBO) 1 BNOCNEACTBIN
onybn1MKoBaHHas B Hay4YHO nuTepaType.

http://www.ncbi.nlm.nih.gov/pmc/
articles/PMC1566482/, No cOCTOAHWMIO
Ha 11 mapTta 2014 1.
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“There is sufficient
evidence in humans
for the carcinogenicity
of all forms of
asbestos (chrysotile,
crocidolite, amosite,
tremolite, actinolite
and anthophyllite).
Asbestos causes
mesothelioma and
cancer of the lung,
larynx and ovary.” ())
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Introduction

This technical summary on the health effects of chrysotile summarizes the most recent
authoritative World Health Organization (WHO) evaluations performed by its International
Agency for Research on Cancer (IARC) and its International Programme on Chemical Safety
(IPCS). Key studies published after these evaluations are also briefly reviewed. The purpose
of this technical summary is to assist policy-makers in assessing the importance of under-
takings to prevent the adverse health effects — cancer and lung fibrosis — associated with
exposure to chrysotile.

WHO has conducted a number of evaluations of the health effects associated with exposure
to chrysotile over the past 20 years (7, 2). These evaluations have concluded that all forms of
asbestos, including chrysotile, are carcinogenic to humans, causing mesothelioma and can-
cer of the lung, larynx and ovary. Chrysotile also causes non-malignant lung diseases, which
result in deterioration of lung function (asbestosis). Many scientific studies linking domestic
and environmental exposure to asbestos with adverse health effects have also been identi-
fied, alongside the large number of studies in occupational settings.

Most informative in the evaluation of the effects of chrysotile exposure in humans (1) have
been the studies performed in chrysotile mines in Quebec, Canada (most recent cohort
update) (3), a chrysotile mine in Balangero, Italy (4, 5), cohorts of textile workers in South
Carolina (6) and North Carolina, United States of America (USA) (7), and two cohorts of asbes-
tos factory workers in China (8, 9). More recently, studies on chrysotile miners (10-12) and
chrysotile textile workers in China (13-17) and two meta-analyses (18, 19) have further con-
solidated the database. All types of asbestos cause asbestosis, mesothelioma and cancer of
the lung, larynx and ovary (7, 2). This text concentrates on cancer of the lung, mesothelioma

and asbestosis, as these have been the principal areas of research until relatively recently.




Chrysotile production, use
and exposure

Production

Chrysotile has always been the main asbestos species mined; in the peak year of production
(1979), chrysotile comprised more than 90% of all asbestos mined (20). With the exception of
small amounts (approximately 0.2 Mt annually, in 2007-2011) of amphibole asbestos mined
in India, chrysotile is at present the only asbestos species mined. World production in 2012
was estimated to be 2 Mt, the main producers being the Russian Federation (1 Mt), China
(0.44 Mt), Brazil (0.31 Mt) and Kazakhstan (0.24 Mt); production has stopped in Canada, which
until 2011 was one of the main producers. Although world production has decreased consid-
erably from its peak of 53 Mt in 1979, it has remained stable during the 2000s (2-2.2 Mt) (21-23).

Use

Asbestos is used as a loose fibrous mixture, bonded with other materials (e.g. Portland
cement, plastics and resins) or woven as a textile. The range of applications in which asbes-
tos has been used includes roofing, thermal and electrical insulation, cement pipe and
sheets, flooring, gaskets, friction materials (e.g. brake pads and shoes), coating and caulking
compounds, plastics, textiles, paper, mastics, thread, fibre jointing and millboard (7).

Organizations that track the usage of chrysotile globally report that all asbestos (includ-
ing chrysotile) use had been prohibited in 32 countries by 2007, rising to approximately 50
countries by 2014 (24). The form of prohibition in countries can vary (e.g. exemptions for lim-
ited, highly specialized engineering uses can be permitted), which complicates the process
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of determining the status of a country at any given time. However, countries that have pro-
hibited all widespread and large-scale uses of all types of asbestos (including chrysotile)
include Algeria, Argentina, Australia, Bahrain, Brunei Darussalam, Chile, Egypt, the 28 mem-
ber states of the European Union, Gabon, Honduras, Iceland, Israel, Japan, Jordan, Kuwait,
Mozambique, Norway, Oman, Qatar, Republic of Korea, Saudi Arabia, Serbia, Seychelles,
South Africa, Switzerland, Turkey and Uruguay. Asbestos is also banned in two states of Brazil,
Rio de Janeiro and Rio Grande do Sul (29).

Although asbestos has not been banned in the USA, consumption decreased from 668 000 t
in 1970 to 359 000 t in 1980, 32 t in 1990, 1.1t in 2000 and 1.0 t in 2010 (22, 23). Consumption
of asbestos (mainly chrysotile) was 143 000 t in the United Kingdom in 1976, decreasing to
10 000 t in 1995; as the use of asbestos is banned in the European Union, it is expected to
be zero at present. France imported approximately 176 000 t of asbestos in 1976; imports
stopped by 1996, when France banned asbestos use. In Germany, the use of asbestos
amounted to approximately 175 000 t annually from 1965 to 1975 and came to an end in 1993.
In Japan, asbestos consumption was approximately 320 000 t in 1988 and decreased steadily
over the years to less than 5000 in 2005; asbestos use was banned in 2012 (26). In Singapore,
imports of raw asbestos (chrysotile only) decreased from 243 t in 1997 to 0 t in 2001 (27). In
the Philippines, the importation of raw asbestos was approximately 570 tin 1996 and 450 t in
2000 (28). However, in some countries, such as Belarus, Bolivia (Plurinational State of), China,
Ghana, India, Indonesia, Pakistan, Philippines, Sri Lanka and Viet Nam, the use of chrysotile
increased between 2000 and 2010. In India, use increased from 145 000 t in 2000 to 462 000 t
in 2010 (21, 23); in Indonesia, the increase was from 45 045 t in 2001 to 121 548 t in 2011 (29).

Non-occupational exposure

Non-occupational exposure, also loosely called environmental exposure, to asbestos may
be due to domestic exposure (e.g. living in the same household with someone exposed to
asbestos at work), air pollution from asbestos-related industries or the use of asbestos-con-
taining friction materials, or naturally occurring asbestos minerals.

In studies of asbestos concentrations in outdoor air, chrysotile is the predominant fibre
detected. Low levels of asbestos have been measured in outdoor air in rural locations (typ-
ical concentration, 10 fibres/m?3).3 Typical concentrations are about 10-fold higher in urban
locations and about 1000 times higher in close proximity to industrial sources of exposure.
Elevated levels of chrysotile fibres have also been detected at busy traffic intersections, pre-
sumably from braking vehicles (30). In indoor air (e.g. in homes, schools and other buildings),
measured concentrations of asbestos are in the range of 30-6000 fibres/m? (7).

Occupational exposure

Exposure by inhalation and, to a lesser extent, ingestion occurs in the mining and milling
of asbestos (or other minerals contaminated with asbestos), the manufacturing or use of
products containing asbestos, and the construction, automotive and asbestos abatement
industries (including the transport and disposal of asbestos-containing wastes) (7). In esti-
mates published in 1998, when most European Union countries had already banned the use
of all asbestos, it was estimated that the proportion of the European Union workforce still

3 1fibre/m? =1x10° fibres/mL; 1 fibre/mL = 1x 10° fibres/m?>.



exposed to asbestos (mainly chrysotile) in different economic subsectors (as defined by the
United Nations) (31) was as follows: agriculture, 1.2%; mining, 10.2%; manufacturing, 0.59%;
electrical, 1.79%; construction, 5.2%; trade, 0.3%; transport, 0.7%; finance, 0.016%; and services,
0.28% (32, 33).

In 2004, it was estimated that 125 million people were exposed to asbestos (as stated above,
mainly to chrysotile) at work (34).

The National Institute for Occupational Safety and Health (NIOSH) in the USA estimated in
2002 that 44 000 miners and other mine workers may have been exposed to asbestos dur-
ing the mining of asbestos and some mineral commadities in which asbestos may have
been a potential contaminant. In 2008, the Occupational Safety and Health Administration
(OSHA) in the USA estimated that 1.3 million employees in construction and general industry
face significant asbestos exposure on the job (7). In Europe, based on occupational exposure
to known and suspected carcinogens collected during 1990-1993, the CAREX (CARcinogen
EXposure) database estimates that a total of 1.2 million workers were exposed to asbestos
in 41 industries in the (then 15) member states of the European Union. Over 96% of these

nou

workers were employed in the following 15 industries: “construction’, “personal and house-

"o "o "o

hold services’, “other mining’, “agriculture’, “wholesale and retail trade and restaurants and
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"o "o "o

hotels’, “food manufacturing’, “land transport’, “manufacture of industrial chemicals’, “fish-
manufacture of other chemical products’,

", "

ing’, "electricity, gas and steam’, “water transport’,
"manufacture of transport equipment’, “sanitary and similar services” and “manufacture of
machinery, except electrical” (7). According to an unpublished report, in China, 120 000 work-
ers of 31 asbestos mines come in direct contact with asbestos, and 1.2 million workers are
involved in the production of chrysotile asbestos products (35). Another unpublished report
indicated that in 31 asbestos factories in China with 120 000 workers, all these workers could
have come in contact with asbestos either directly or indirectly (35). In India, approximately
100 000 workers in both organized and unorganized sectors were estimated to be exposed
to asbestos directly, and 30 million construction workers were estimated to be subjected to
asbestos dust on a daily basis (36). The number of exposed workers in Brazil was estimated

to be 300 000 (25).

In Germany, there was a steady decline in asbestos exposure between 1950 and 1990; the
90th percentile of the fibre count was between 0.5 and 1 fibre/mL in textile, paper/seals,
cement, brake pad and drilling/sawing activities in 1990 (37).

In France, median asbestos concentrations were highest in the building (0.85 fibre/mL in
19861996 and 0.063 fibre/mL in 1997-2004), chemical industry (0.34 and 0.1 fibre/mL, respec-
tively) and services (0.07 and 0.1 fibre/mlL, respectively) sectors (38).

In 1999, the median asbestos (almost exclusively chrysotile) fibre counts in the air, as meas-
ured by personal samplers, in a Chinese asbestos textile plant were 6.5, 12.6, 4.5, 2.8 and
0.1 fibre/mL in the raw material (opening), raw material (bagging), textile, rubber plate and
asbestos cement sections of the plant; in 2002, the median asbestos fibre counts were 4.5, 8.6
and 15 fibres/mL in the raw material, textile and rubber plate parts of the plant (75).

In 2006, the geometric mean asbestos fibre count in the air in the largest chrysotile mine in
China was 29 fibres/mlL, as estimated from gravimetric dust measurements. Available data
indicated that up to 1995, dust concentrations had been 1.5-9 times higher (71).

The geometric mean occupational exposures to asbestos fibres were 0.40, 170 and 6.70
fibres/mL in the construction, asbestos friction and asbestos textile industries in 1984 in
the Republic of Korea; in 1996, the corresponding figures were 0.14, 0.55 and 1.87 fibres/mL
(39). Park and colleagues (40) analysed 2089 asbestos exposure data sets compiled from
1995 through 2006 from 84 occupational sites. Asbestos exposure levels decreased from
0.92 fibre/mL in 1996 to 0.06 fibre/mL in 1999, possibly in part because of enforcement of
1997 legislation banning the use of amosite and crocidolite. During the periods 2001-2003
and 2004-2006, mean asbestos exposure levels declined further to 0.05 and 0.03 fibre/mlL,
respectively. The mean concentration in the major primary asbestos production plants was
0.31 fibre/mL, and in the secondary asbestos industries (handlers and end uses of asbes-
tos-containing materials), 0.05 fibre/mL. In particular, a substantial reduction in asbestos
exposure levels was evident among primary industries handling raw asbestos directly. In this
industry, exposure dropped from 0.78 fibre/mL (period 1995-1997) to 0.02 fibre/mL (period
2003-2006).

In Thailand, breathing zone asbestos concentrations in 1987 in roof tile, cement pipe, vinyl
floor tile, asphalt undercoat and acrylic paint plants and in brake and clutch shops were
<11, 0.12-2.13, < 018, < 0.06 and 0.01-58.46 fibres/mlL, respectively. The brake and clutch



shops were small-scale enterprises, in contrast to the others; they had high asbestos air con-
centrations also in 2000 (0.24-43.31 and 0.62-2.41 fibres/mL for the brake and clutch shops,
respectively) (41).

The occupational exposure limit for chrysotile has been lowered in the USA since the 1970s:
from 12 fibres/mL in 1971 to 5 fibres/mL in 1972, 2 fibres/mL in 1976, 0.2 fibre/mL in 1986 and
0.1 fibre/mL in 1994 (42). The occupational exposure limit for all asbestos species is also 0.1
fibre/mL in the Bolivarian Republic of Venezuela (43), the European Union (44), India (36),
Indonesia (45), Malaysia (46), Norway (47), the Republic of Korea (39), Singapore (27) and the
provinces of Alberta and British Columbia in Canada (48). Other occupational exposure lim-
its for all asbestos fibres include 0.01 fibre/mL in the Netherlands (49); 0.15 fibre/mL in Japan
(26); 0.2 fibre/mL in South Africa (50); 0.8 fibre/mL in China (77, 35); and 2 fibres/mL in Brazil (48)
and the Philippines (28). In Thailand, the labour law sets the limit for airborne asbestos at 5
fibres/mL (41, 45). In Canada, the occupational exposure limit for chrysotile is 1 fibre/mL (57).
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Health effects

The key studies on the main health end-points associated with exposure to chrysotile have
been summarized in Table 1 (see page 39).

Cancer of the lung

Studies in experimental animals

Bronchial carcinomas were observed in many experiments in rats after inhalation exposure
to chrysotile fibres. There was no consistent increase in tumour incidence at other sites
(except mesothelioma, see below) (7).

Studies in humans

Occupational exposure

In the final report on male workers in chrysotile mines in Quebec, Canada (3), there was an
exposure-related increase in mortality from lung cancer, reaching a standardized mortality
ratio (SMR) of 2.97 (95% confidence interval [C]]: 2.18-3.95) in the most heavily exposed group.
There was little difference between workers in the Asbestos and Thetford Mines areas of
Quebec; in the latter area, the chrysotile was (to a small extent) contaminated with tremolite.

An elevated mortality from lung cancer (SMR: 1.49; 95% Cl: 1.17-1.87) was observed in a cohort
of chrysotile friction product plant workers in Connecticut, USA. Some anthophyllite was
used in some product lines during the last 20 years of the follow-up (52).

The risk of lung cancer was greatly increased among asbestos textile workers, mainly
exposed to chrysotile, who received compensation for work-induced asbestosis in Italy
(SMR: 6.82; 95% Cl: 3.12-12.95). There was no quantitative estimation of what the exposure to
“mainly chrysotile” represented (53).




Among workers with at least 1year’s work experience between 1946 and 1987 in a chrysotile
mine in Balangero, northern Italy, the lung cancer SMR was 1.27 (95% Cl: 0.93-1.70) during the
follow-up to 2003 (5). No fibrous amphiboles were found, but 0.2-0.5% of a fibrous silicate,
balangeroite, was identified in the chrysotile mined (54).

Among workers of eight chrysotile asbestos factories in China with at least 15 years of work
experience and followed from 1972 to 1986, the mortality from lung cancer was elevated
(relative risk [RR]: 5.3; 95% Cl: 2.5-7.1). The lung cancer risk was especially high among heavy
smokers (chrysotile-exposed non-smokers: RR: 3.8 [95% Cl: 2.1-6.3]; chrysotile-exposed light
smokers: RR: 11.3 [95% Cl: 4.3-30.2]; chrysotile-exposed medium smokers: RR: 13.7 [95% Cl:
6.9-24.6]; chrysotile-exposed heavy smokers: RR: 17.8 [95% Cl: 9.2-31.3]) (8).

In a study in an asbestos textile plant in South Carolina, USA, the exposure was almost exclu-
sively to chrysotile (part of the time, approximately 0.03% of the total amount of fibre used
was crocidolite, which was never carded, spun or twisted and was woven wet). The lung
cancer SMR was 1.95, with a 95% Cl of 1.68-2.24. Exposure—response modelling for lung can-
cer, using a linear relative risk model, produced a slope coefficient of 0.0198 fibre-years/mL*
(standard error 0.004 96) when cumulative exposure was lagged 10 years (6).

In a cohort study in four asbestos textile mills in North Carolina, USA, workers with at least 1
day’s work between 1950 and 1973 were followed for mortality to 2003. In one of the plants, a
small amount of amosite was used between 1963 and 1976, whereas the others used exclu-
sively chrysotile (7). In subsequent analysis of fibres from North Carolina and South Carolina
by transmission electron microscopy, 0.04% of the fibres were identified as amphiboles (55).
Lung cancer mortality was elevated in an exposure-related fashion and reached an SMR of
250 (95% Cl:1.60-3.72) in the high-exposure category. The risk of lung cancer increased with
cumulative fibre exposure (rate ratio: 1102 per 100 fibre-years/mL, 95% Cl: 1.044-1.164, for total
career exposure) (7).

Non-occupational exposure

There are few studies on lung cancer in people with non-occupational exposure to asbestos
and even fewer in which chrysotile specifically has been investigated.

In a cohort of 1964 wives (not working in the asbestos mills) of asbestos cement workers in
Casale Monferrato, Italy, the risk of dying from lung cancer was slightly elevated (SMR: 1.50;
95% Cl: 0.55-3.26). The asbestos used was mainly chrysotile, but included approximately 10%
crocidolite (56). A slightly elevated lung cancer risk was observed among spouses of workers
in an amosite factory in New Jersey, USA (SMR for male spouses of workers with more than
20 years of exposure, 1.97 [95% Cl: 1.12-3.44], and for female spouses of workers with more
than 20 years of exposure, 170 [95% Cl: 0.73-3.36]) (57).

Meta-analyses

In an informal meta-analysis of 13 studies with dose—-response information available in 1986,
WHO estimated the risk of lung cancer and mesothelioma in asbestos-exposed smokers and
non-smokers (58). Most of these studies have since been updated, new studies have become
available and formal meta-analyses of studies on lung cancer among chrysotile-exposed
workers have been performed, with the main aim to investigate the carcinogenic potency

4 Cumulative exposure is expressed in units of (fibres/mL) X years. These units are given hereafter as fibre-years/mL.
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of chrysotile, especially in comparison with that of amphibole asbestos species. Another
objective of the meta-analyses has been the elucidation of possible differences in the carci-
nogenic potency of fibres of different dimensions (i.e. length and thickness).

Lash et al. (59) conducted a meta-analysis based on the findings from 22 published stud-
ies on 15 asbestos-exposed cohorts with quantitative information on asbestos exposure
and lung cancer mortality. Substantial heterogeneity was found in the slopes for lung can-
cer between these studies. The heterogeneity was largely explained by industry category
(mining and milling, cement and cement products, or manufacturing and textile products),
considered to reflect the stages of asbestos fibre refinement, dose measurements, tobacco
habits and standardization procedures. There was no evidence that differences in fibre type
(predominantly chrysotile, chrysotile mixed with other, or other) would explain the hetero-
geneity of the slope — in other words, there was no difference in the potency to cause lung
cancer between the different fibre types.

Hodgson & Darnton (60) performed a meta-analysis based on 17 cohort studies with informa-
tion on the level of asbestos exposure. Marked heterogeneity was observed in the potency
slope derived from different chrysotile-exposed cohorts; the risk estimated from the South
Carolina, USA, asbestos textile plants (approximately 6% per fibre-year/mL) was similar to
the average in the amosite-exposed cohorts (5% per fibre-year/mL), whereas that from the
Quebec, Canada, mine studies was only 0.06% per fibre-year/mL, and the studies in asbes-
tos cement and friction product plants were intermediate in risk. Hodgson & Darnton (60)
decided to exclude the South Carolina study from the calculation, mainly because the risk
derived for the cohorts with mixed exposure (chrysotile + amphibole) was approximately
10% of that with pure amphibole exposures, and concluded that the potency of chrysotile
to cause lung cancer was 2-10% of that of the amphiboles. Their “best estimate” for excess
lung cancer from exposure to pure chrysotile was 0.1% per fibre-year/mL. However, the IARC
Working Group (1) noted that there is no justification for exclusion of the South Carolina
cohort, because it is one of the highest-quality studies in terms of the exposure informa-
tion used in the study. An alternative explanation of the large difference in the risk estimates
from the mining studies and the asbestos textile studies (also observed in the meta-anal-
ysis of Lash et al. (59)) could be the differences in fibre dimensions: a larger percentage of
long fibres was found in samples from the South Carolina cohort (67) compared with what
was previously reported in samples from the Quebec mines and mills (62). A further possible
cause of the difference is the difference in the quality of the exposure data (18).

Berman & Crump (63, 64) published a meta-analysis that included data from 15 asbestos
cohort studies. Lung cancer risk potency factors, based on a linear exposure—cancer risk
relationship, were derived for fibre type (chrysotile versus amphiboles) and fibre size (length
and width).

As with the previous analyses, substantial variation was found in these studies, with
results for lung cancer varying by 2 orders of magnitude. The slope factor for chrysotile
was 0.000 29 (fibre-year/mL)™" for Quebec mining and 0.018 (fibre-year/mL)™" for the South
Carolina textile workers. That for tremolite (vermiculite mines and milling operations
in Libby, Montana, USA) was 0.0026 (fibre-year/mL)~, with an upper uncertainty level of
0.03 (fibre-year/mL)™", and that for amosite insulation, 0.024 (fibre-year/mL)™" (64).



In a further analysis of the fibre dimensions, the hypothesis that long chrysotile fibres are
equipotent to long amphibole fibres was rejected for thin fibres (width < 0.2 um), but not for
fibres of all widths or for thick fibres (width > 0.2 um). When the South Carolina cohort was
dropped in a sensitivity analysis, the potency in the remaining studies in the meta-analysis
was significantly greater for amphiboles than for chrysotile (P=0.005). Dropping the Quebec
cohort resulted in there being no evidence of a significant difference in potency between
the fibre types (P= 0.51) (63).

The IARC Working Group (1) noted that both the Hodgson & Darnton (60) and Berman &
Crump (63, 64) analyses reveal a large degree of heterogeneity in the study findings for lung
cancer and that findings are highly sensitive to the inclusion or exclusion of the studies
from South Carolina or Quebec. The reasons for the heterogeneity are unknown; until they
are explained, it is not possible to draw firm conclusions concerning the relative potency of
chrysotile and amphibole asbestos fibres.

IARC conclusions on cancer of the lung

In respect of cancer of the lung, IARC concluded that there is sufficient evidence of carcino-
genicity in humans for all types of asbestos, including chrysotile. This is the strongest IARC
category for describing the strength of evidence (7).

Key new studies

Hodgson & Darnton (65) updated their meta-analysis of the lung cancer and mesothelioma
risks from exposure to different asbestos species following the publication of data for the
North Carolina, USA, chrysotile textile workers and noted that their original “best estimate’,
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0.1% per fibre-year/mL, was practically identical to the estimate from the North Carolina
cohort (RR: 1102 per 100 fibre-years/mL).

In a cohort study in the largest chrysotile mine in Quinghai, China, all male workers (n =1539)
employed at the beginning of 1981 were followed until the end of 2006. Mortality from dif-
ferent causes was compared with the national rates. Using a method with a sensitivity of
0.0019%, no amphiboles were detected in the ore. The fibre exposure (estimated from gravi-
metric dust measurements in 2006) was 2.9-63.8 fibres/mL. The SMR for lung cancer was
471 (95% Cl: 3.57-6.21). The SMR for the non-smoking chrysotile-exposed workers (miners
and millers) was 1.79 (95% Cl: 0.49-6.51), and that for the non-smoking referents (rear services
and administration), 1.05 (95% Cl: 0.19-5.96). For the smoking miners/millers, the SMR was
545 (95% Cl: 411-7.22), and for the smoking referents, 1.66 (95% Cl: 0.71-3.88) (71). Lung cancer
mortality increased with increasing estimated fibre exposure, and the SMR was 110 (95% Cl:
0.47-2.28), 4.41 (95% Cl: 2.52-7.71), 10.88 (95% Cl: 6.70-17.68) and 18.69 (95% Cl: 12.10-28.87) in
the groups with estimated cumulative exposures of < 20, 20-100, > 100-450 and > 450 fibre-
years/mL, respectively (12). In an overlapping study of all 1932 workers employed for at least
half a year between 1981 and 1988 and followed until 2010, the lung cancer SMR among the
group considered directly exposed was 2.50 (95% Cl: 1.85-3.24) (10).

In the largest chrysotile factory in China, situated in Chongging, in a follow-up of 584
male workers for 37 years, the SMR for lung cancer was 4.08 (95% Cl: 3.12-5.33) (14, 15). The
risk increased with estimated exposure and was seen in both non-smokers and smokers.
In females (n = 277), with a total employment time of only 19 years, a statistically non-sig-
nificant excess of lung cancer was observed (SMR: 123; 95% Cl: 0.34-4.50). The chrysotile
used in the factory was from a single source in China, and the content of tremolite was less
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than 0.001% (66). An RR of 1.23 (95% Cl: 1.10-1.38) per 100 fibre-years/mL was estimated by fit-
ting a log-linear model with a 10-year exposure lag (67).

In 2011, Lenters and co-workers (18) analysed the association of the quality of exposure assess-
ment with the estimated lung cancer potency of asbestos exposure in a meta-analysis of
18 industrial cohorts and 1 population-based case-referent study. Stratification by exposure
assessment characteristics revealed that studies with well documented exposure assess-
ment, larger contrast in exposure, greater coverage of the exposure history by exposure
measurement data and more complete job histories had higher potency slope values than
did studies without these characteristics. Differences in potency for chrysotile compared
with amphibole asbestos were less evident when the meta-analysis was restricted to stud-
ies with higher-quality exposure data (78).

In order to better evaluate the carcinogenic potency of asbestos fibres at low exposure lev-
els, van der Bij and collaborators (19) applied, in addition to linear dose—exposure models, a
spline function to the lung cancer and exposure data from the studies with no fewer than
two risk estimates at different exposure levels. The spline function has the advantage that
responses at high exposures do not excessively determine the dose-response relationships
at low exposure levels. They found that in exposure to chrysotile alone, the relative lung
cancer risks at lifetime exposures to 4 and 40 fibre-years/mL were 1.006 and 1.064, respec-
tively (natural spline function with correction for intercept). After stratification by fibre type,
a non-significant 3- to 4-fold difference in RRs between chrysotile and amphibole fibres was
found for exposures below 40 fibre-years/mL. The difference in potency between chrysotile
and amphiboles thus was considerably smaller than in the earlier analyses (60, 63). As in the
other meta-analyses, risk estimates for chrysotile were very different for the South Carolina,
USA, and Quebec, Canada, studies.
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Kumagai and coworkers (68) assessed the relationship between lung cancer mortality and
asbestos exposure in the vicinity of an asbestos factory, based on meteorological modelling
of the town of Hashima, Japan, where an amosite—chrysotile plant operated in 1943-1991.
Excluding individuals with occupational exposure to asbestos or silica, lung cancer risk was
elevated among those with highest estimated environmental asbestos exposure (SMR: 3.5;
95% Cl: 1.52-5.47).

The standardized incidence ratio (SIR) for lung cancer during a 10-year period in 15 villages
in Turkey with environmental asbestos exposure was 1.82 (95% Cl: 1.42-2.22) in men and 1.80
(95% Cl: 1.43-2.00) in women, in comparison with 12 villages with no asbestos exposure. The
estimated lifetime asbestos exposure range was 0.19-4.61 fibre-years/mL; the fibre type was
either tremolite or a mixture of tremolite + actinolite + chrysotile or anthophyllite + chrys-
otile. Lung cancer risk was elevated in both non-smokers (SIR: 6.87; 95% Cl: 3.58-13.20) and
smokers (SIR: 12.50; 95% Cl: 7.54-20.74) (69).

Mesothelioma

Studies in experimental animals

After intrapleural or intraperitoneal injection of chrysotile, mesothelioma induction was con-
sistently observed in rats, when samples contained a sufficient number of fibres with a fibre
length of greater than 5 um. In several studies in rats, mesotheliomas were also observed
after inhalation exposure to chrysotile (7).

Studies in humans

Occupational exposure

An excess of mesothelioma has been reported in cohort studies of chrysotile-exposed min-
ers and millers (38 cases out of a total of 6161 deaths) in Quebec, Canada (3), and of asbestos
textile workers (3 cases out of 1961 deaths) in South Carolina, USA, who were predominantly
exposed to chrysotile asbestos imported from Quebec (6). However, the fact that chrysotile
mined in Quebec is contaminated with a small percentage (< 1%) of amphibole asbestos
(tremolite) complicates the interpretation of these findings. McDonald et al. (70) found that
in the Quebec mining areas, the mortality from mesothelioma was 3 times higher among
workers from mines in Thetford Mines, a region with higher concentrations of tremolite,
than among those from mines in Asbestos, with lower concentrations of tremolite. However,
Begin et al. (71) noted that although tremolite levels may be 7.5 times higher in Thetford
Mines than in Asbestos, the rate of mesothelioma in the asbestos mine/mill workforce of
these two towns was similar. This does not support the notion that the tremolite content of
the ores is the determinant of mesothelioma risk in Quebec chrysotile workers.

No cases of mesothelioma among the total of 803 deaths were observed in the Connecticut,
USA, friction material plant workers exposed to chrysotile (52).

There were two cases of malignant pleural tumours among asbestos textile workers who
received compensation for work-induced asbestosis in Italy; this represents a greatly
increased risk (SMR: 22.86; 95% Cl: 2.78-82.57). There was a more pronounced increase in the



risk of peritoneal tumours. The exposure was described as “mainly chrysotile’, but no quan-
titative data on the exposure were provided (53).

Among 126 cases of mesothelioma identified in six referral hospitals in South Africa, 23 cases
had mined Cape crocidolite; 3 had mined amosite; and 3, crocidolite plus amosite. None
had purely chrysotile exposure (72). It should be noted that chrysotile mining began later,
and production levels were lower than in the crocidolite and amosite mines of South Africa.

Cases of mesothelioma have been reported among asbestos miners in Zimbabwe (73).
Chrysotile from Zimbabwe has been reported to contain 3 orders of magnitude less tremo-
lite than that from Thetford Mines, Quebec (74).

Asbestos textile workers in North Carolina, USA, were primarily exposed to chrysotile
imported from Quebec, Canada. Large excesses of both mesothelioma (SMR: 10.92; 95% Cl:
2.98-27.96) and pleural cancer (SMR: 12.43; 95% Cl: 3.39-31.83) were observed (7).

Two cases of mesothelioma were observed in the 1990 study in the Balangero, Italy, chrysotile
mine (54). However, in a follow-up until 2003, four pleural and one abdominal mesothelioma
were identified, giving SMRs of 4.67 (95% Cl: 1.27-11.96) for pleural mesothelioma and 3.16
(95% Cl:1.02-7.36) for all mesothelioma (5).
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Non-occupational exposure

Since the first large case-series published by Wagner and co-workers (75) linking malignant
mesothelioma to occupational, domestic and environmental exposure to asbestos, at least
376 cases of mesothelioma for which domestic exposure to asbestos has been considered the
causative agent have been published in some 60 scientific papers (76).

Three cases of mesothelioma were identified in 1980-2006 from the mesothelioma registry
in Piedmont, northern Italy, among white collar workers of the Balangero chrysotile mine,
three among employees of a subcontractor working as lorry drivers in the mine, four among
persons living in the vicinity of the mine, one the wife of a mine worker and five cases who
had had contact with the main tailings (4). No fibrous amphiboles were found, but 0.2-0.5%
of a fibrous silicate, balangeroite, was identified in the chrysotile mined in Balangero (54).

In a cohort of 1780 wives (not working in the asbestos mills) of asbestos cement workers
in Casale Monferrato, Italy, the risk of dying from malignant pleural tumours was elevated
in 1965-2003 (SMR: 18.00; 95% Cl: 11.14-27.52). The asbestos used was mainly chrysotile, but
included approximately 10% crocidolite (56, 77). The incidence of histologically verified pleural
mesothelioma in 1999-2001 was also elevated in a roughly latency- and exposure duration—
dependent way, reaching an SIR of 50.59 (95% Cl: 13.78-129.53) in the group with a latency of
at least 40 years and duration of exposure of at least 20 years.

In a population-based case-referent study in a local health area of Casale Monferrato, Italy,
the association between non-occupational asbestos exposure and malignant mesothelioma
was examined for 116 cases of mesothelioma diagnosed in 1987-1993 and 330 referents. The
odds ratio (OR) for the cases to be a spouse of an asbestos worker was 4.5 (95% Cl: 1.8-11.1);
the OR for the cases to be a child of an asbestos worker was 7.4 (95% Cl: 1.9-28.1). The risk
was inversely related to the distance between the residence and the asbestos factory, reach-
ing an OR of 27.7 (95% Cl: 31-2477) for those ever living less than 500 m from the factory. In
1984, the average asbestos concentrations in the air were reported to be 0.011 fibre/mL close
to the plant and 0.001 fibre/mL in the residential area. In different studies, the proportion of
amphiboles varied between 3% and 50% of total asbestos fibres (78).

Of the 162 female cases of fatal mesothelioma in Canada and the USA in 1966-1972, three
occurred in wives of workers in Quebec chrysotile mines (79). In a case-referent study
among wives of workers in Quebec chrysotile mines, the risk of living with a mine worker
for less than 40 years was associated with a mesothelioma risk of 3.9 (95% Cl: 0.4-35); the risk
of living with a mine worker for more than 40 years was associated with a risk of 7.5 (95% CI:
0.8-72). All cases had lived with a worker from the mine in Thetford Mines, where the chrys-
otile ore was contaminated with tremolite (80).

In several countries or regions in different parts of the world —Turkey, Greece, Cyprus, Corsica,
Sicily, New Caledonia, Yunnan province, China, and California, USA — there are areas with a
high incidence of mesothelioma, apparently caused by asbestos or erionite in soil (1, 81).

In a case-referent study of 1133 mesothelioma cases and 890 referents in California, the risk
of mesothelioma was observed to be inversely related to the distance of the residence from
naturally occurring asbestos ultramafic rocks, which contain serpentinic asbestos. The mes-
othelioma risk decreased with an SMR of 0.937 (95% Cl: 0.895-0.982) per 10 km of distance,
adjusted for age and probability of occupational asbestos exposure (82).



In a case-referent study of 68 cases of mesothelioma in New Caledonia, the prevalence of
mesothelioma in different parts of the island was related to the serpentinite content of the
soil, not to mining activity or the use of the traditional lime, “pd’, to cover houses (83).

Meta-analyses

From a meta-analysis of cohort studies with quantitative information on exposure, Hodgson
& Darnton (60) estimated that the excess mesothelioma risk was 0.1% per fibre-year/mL for
cohorts exposed to chrysotile.

The meta-analysis conducted by Berman & Crump (64) was based on the analysis of the
slopes that were estimated assuming that the mortality rate from mesothelioma increases
after exposure ceases approximately as the square of time since first exposure (lagged
10 years). The slope factor, indicating potency, was estimated to be 0.15 x 108 per year? x
fiores/mL for the South Carolina, USA, plants and 0.018 x 108 per year? x fibres/mL for the
Quebec, Canada, mines, representing exposure to chrysotile, whereas the estimate for the
Patterson, New Jersey, USA, factory where the asbestos species used was amosite was 3.9 X
108 peryear? x fibres/mL. In a further analysis in which fibre size was considered, the hypoth-
esis that chrysotile and amphibole forms of asbestos are equipotent was strongly rejected
(P < 0.001), and the hypothesis that the potency of chrysotile asbestos was zero was not
rejected (P> 0.29).

The IARC Working Group (1) noted that there is a high degree of uncertainty concerning the
accuracy of the relative potency estimates derived from the Hodgson & Darnton (60) and
Berman & Crump (64) analyses because of the severe potential for exposure misclassifica-
tion in these studies.
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The study of textile workers in North Carolina, USA (7), was not included in the meta-analyses.
Based on the approach used by Hodgson & Darnton (60), the authors of the North Carolina
study (7) estimated that the percentage of deaths was 0.0098% per fibre-year/mL for workers
followed for at least 20 years. This estimate is considerably higher than the original estimate
developed by Hodgson & Darnton (60) of 0.001% per fibre-year/mL for cohorts exposed to
chrysotile.

Bourdes and coworkers (84) performed a meta-analysis of available studies on household
and neighbourhood exposure to asbestos and mesothelioma risk and came up with esti-
mated summary RRs of 8.1 (95% Cl: 53-12) for household exposure and 7.0 (95% Cl: 4.7-11) for
neighbourhood exposure.

IARC conclusions on mesothelioma

In respect of mesothelioma, IARC concluded that there is sufficient evidence of carcino-
genicity in humans for all types of asbestos, including chrysotile. This is the strongest IARC
category for describing the strength of evidence (J).

Key new studies

Hodgson & Darnton (65) updated their meta-analysis of the potency of different asbestos
fibres to cause mesothelioma following the publication of the North Carolina, USA, study (7)
and revised their potency estimate upward to 0.007% per fibre-year/mlL.

Of a total of 259 deaths in the Chinese asbestos factory workers (16), 2 were from mesotheli-
oma, whereas no mesotheliomas were reported among the 428 total deaths in the Chinese
chrysotile miner cohort (71). The tremolite content of the chrysotile studied in these stud-
ies was less than 0.001%. In a brief report, it was stated that the mesothelioma incidence
in the asbestos (almost exclusively chrysotile) production areas in China was 85/1 000 000,
whereas it was 1/1 000 000 in the general popu-
lation (35). It is not clear what proportion of the
excess risk observed is due to environmental
exposure and what proportion is due to occu-
pational exposure.

Exposure to asbestos was studied among 229
malignant mesothelioma patients identified
from the Australian Mesothelioma Registry and
diagnosed between 2010 and 2012. For 70, no
occupational exposure was discovered; these
included 37 who had performed a major renova-
tion of their housing with asbestos-containing
materials, 35 who had lived in a house during
a renovation with asbestos-containing materi-
als, 19 who had lived in a house built of fibro
(asbestos cement sheet), 19 who had lived with
someone working in an asbestos-exposed job,
12 who had performed brake/clutch work (non-
professionally), 10 who had visited Wittenoom




(the western Australian city with a crocidolite mine) and 8 who lived in the vicinity of an
asbestos mine or asbestos products factory (total does not add to 70 because a number of
participants were counted in more than one category) (85).

In a case-referent study in the United Kingdom, exposure to asbestos was studied by
detailed interview of 622 mesothelioma patients and 1420 population referents. The OR for
living with an exposed worker before the age of 30 years was 2.0 (95% Cl: 1.3-3.2). No infor-
mation was available on the fibre type (86).

The prevalence of malignant pleural mesothelioma was elevated in the vicinity of a chry-
sotile asbestos plant in north Cairo, Egypt. The increased prevalence was limited to the
immediate vicinity of the factory and people estimated to have had a cumulative exposure
of 20 fibre-years/mL (87). (This study was not included in the meta-analysis of Goswami and
co-workers (88) described below.)

In a cohort study of inhabitants of 15 villages in Turkey with environmental asbestos expo-
sure and 12 villages with no such exposure, there were 14 deaths from mesothelioma in
men out of a total of 79 cancer deaths; for women, the number of mesothelioma deaths
was 17 out of a total of 40 cancer deaths. The estimated lifetime asbestos exposure range
was 0.19-4.61 fibre-years/mL; the fibre type was either tremolite or a mixture of tremolite +
actinolite + chrysotile or anthophyllite + chrysotile (69). (This study was not included in the
meta-analysis of Goswami and co-workers (88) described below.)

In a meta-analysis of 12 cohort and case-referent studies on mesothelioma after domestic
exposure to asbestos, Goswami and coworkers (88) estimated a summary RR of 5.02 (95% CI:
2.48-10.13). In six studies, the fibre type was not specified; in one, it was chrysotile; and in four,
it was chrysotile with other fibres.

Asbestosis

Of 8009 deaths among Quebec, Canada, miners and millers in 1972-1992, 108 were caused
by pneumoconiosis (3). In the South Carolina, USA, cohort, the SMR for pneumoconiosis and
other pulmonary diseases was 4.81 (95% Cl: 3.84-5.94), and that for asbestosis, 232.5 (95% Cl:
162.8-321.9); there were 36 deaths from asbestosis and 86 from pneumoconiosis out of a total
of 1961 deaths (6). In the North Carolina, USA, chrysotile textile worker cohort, the SMR for
pneumoconiosis was 3.48 (95% Cl: 2.73-4.38) (/).

The SMR for asbestosis in the Chinese chrysotile textile cohort was 100 (95% Cl: 72.55-137.83)
(14). In the Balangero, Italy, mine cohort, there were 21 cases of asbestosis out of a total of
590 deaths (5).

One should note, however, that the pneumoconioses have never been reliably recorded as
a cause of death on death certificates. Additionally, mortality studies are generally not suffi-
cient to detect clinically significant morbidity. Equally, in studies of morbidity, the etiological
or diagnostic specificity of the usual methods of assessment (i.e. chest radiography, physio-
logical testing and symptom questionnaire) is limited. Many studies show that exposure to
chrysotile induces decrement in lung function, radiological changes consistent with pneu-
moconiosis and pleural changes (2).

Occupational
exposure to
chrysotile also causes
non-malignant

lung diseases
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A dose-related reduction in vital capacity (P = 0.023) and expiratory volume (P < 0.001) was
observed with increasing cumulative exposure (i.e. > 8 fibre-years/mL) to chrysotile asbestos
in miners and millers in Zimbabwe who were exposed for more than 10 years (89).

Chest X-ray changes among textile and friction product workers in China were reported by
Huang (90). A cohort of 824 workers employed for at least 3 years in a chrysotile products fac-
tory from the start-up of the factory in 1958 until 1980, with follow-up through to September
1982, was studied. Overall, 277 workers were diagnosed with asbestosis during the follow-up
period, corresponding to a period prevalence of 31%. Exposure—response analysis, based on
gravimetric data converted to fibre counts, predicted a 1% prevalence of Grade | asbestosis
at a cumulative exposure of 22 fibre-years/mL.

Asbestosis was also detected in 11.3% of wives of asbestos-exposed shipyard workers with
a 20-year work history and in 7.6% of their sons. The asbestos type was not specified (9]).
One or more radiological signs of asbestosis were observed in 35% of the household con-
tacts of amosite asbestos insulation workers (92). The prevalence of pleural calcifications was
increased 10.2-fold (95% Cl: 2.8-26.3) among blood relatives of workers in chrysotile asbestos
factories and 17.0-fold (95% Cl: 7.7-32.2) among people living in the vicinity of a factory using
Russian and Canadian chrysotile asbestos (93).




IPCS conclusions

In addition to lung cancer and mesothelioma, occupational exposure to chrysotile also
causes non-malignant lung diseases that result in deterioration in lung function, in particu-
lar a form of lung fibrosis described by the term asbestosis (2).

Global burden of disease

No studies are available specifically on the global burden of disease caused by chrysotile.
However, more than 90% of all asbestos used historically and practically all asbestos used
today is chrysotile; thus, the estimates made of the populations exposed to asbestos are
largely directly valid for chrysotile.

Cancer of the lung

Based on the methods of Driscoll et al. (33), the burden of disease estimate for lung can-
cer was updated by Priss-Ustiin and collaborators (94). Using the combined relative risk
(SMR 2.0) of lung cancer in 20 cohort studies published by 1994 (95) and the estimated
proportion of the population actually exposed to asbestos in the different WHO regions,
Priss-Ustin and collaborators (94) estimated that in the year 2004, asbestos caused 41 000
lung cancer deaths and 370 000 disability-adjusted life years (DALYs).

Inan effort to estimate the global lung cancer burden from exposure to asbestos, McCormack
and co-workers (96) studied the ratio of excess lung cancer deaths to excess mesothelioma
deaths associated with exposure to different asbestos fibre types. This ratio was 6.1 (95% Cl:
3.6-10.5) in the 16 available chrysotile-exposed cohorts. The authors were not able to derive
an estimate for the total number of deaths or DALYs for asbestos-induced lung cancer. They
concluded that in exposure to chrysotile, the observation of few mesothelioma deaths can-
not be used to infer “no excess risk” of lung or other cancers.

Mesothelioma

Driscoll and co-workers (33) estimated the global burden of mesothelioma deaths and DALYs
based on the notion that mesothelioma is nearly

always caused by exposure to asbestos, using the |
proportion of workers in different economic sec-
tors (agriculture, mining, manufacturing, electrical,
construction, trade, transport, finance and services)
who are exposed to asbestos in Europe, the popu-
lation numbers in these subsectors, as developed
in the CAREX database by the Finnish Institute
of Occupational Health, and an average meso-
thelioma risk for different asbestos species from
the study of Hodgson & Darnton (60). The global
burden estimates, updated for the year 2004 world-
wide, were 59 000 deaths and 773 000 DALYs from
malignant mesothelioma (33, 97).

"
b

In the year 2004,
asbestos caused
41000 lung
cancer deaths
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Asbestosis

Driscoll and co-workers (98) estimated the global burden of asbestosis deaths and DALYs
based on the notion that asbestos is the only cause of asbestosis, using the proportion of
workers in different economic sectors (agriculture, mining, manufacturing, electrical, con-
struction, trade, transport, finance and services) who are exposed to asbestos in Europe, the
population numbers in these subsectors, as developed in the CAREX database by the Finnish
Institute of Occupational Health, and published risks of developing asbestosis at different
levels of exposure to chrysotile (99). The global burden estimates for the year 2000 world-
wide were 7000 deaths and 380 000 DALYs from asbestosis.

Chrysotile substitute fibres®

A WHO Workshop on Mechanisms of Fibre Carcinogenesis and Assessment of Chrysotile
Asbestos Substitutes (100) was convened at IARC in Lyon, France, in response to a request
from the Intergovernmental Negotiating Committee for the Rotterdam Convention on
the Prior Informed Consent Procedure for Certain Hazardous Chemicals and Pesticides in
International Trade (INC). The substitutes considered by the WHO workshop included the
12 chrysotile substitutes identified by the INC for priority assessment by WHO, 2 substances
from a second list provided by the INC to be assessed if resources allow and 1 further sub-
stance for which data were submitted in response to WHO's public “call for data” for the
workshop.

Methodological aspects

The workshop established a framework for hazard assessment based on epidemiological
data, in vivo experimental animal data on carcinogenicity and potential to cause lung fibro-
sis, and mechanistic information, genotoxicity data and biopersistence data as determinants

> This section is largely taken from reference 100.



of dose at the target site and possible indicators of carcinogenic potential. Noting that sub-
stitutes may be used in a variety of applications with different exposure potential, either
alone or in combination with other substances, the workshop did not embark on risk assess-
ment, but rather limited its work to assessing the hazard.

The workshop concluded that epidemiological studies on fibres have a clear advantage over
toxicological studies, in that they involve studies of humans. They also have the advantage
that they study the effects of exposure in the real world, where the effects of these expo-
sures may be mitigated or enhanced by other factors. Despite these obvious advantages,
the presence or absence of evidence of risk from epidemiological studies does not always
override contrary findings from toxicological studies. The interpretation of either positive
or non-positive epidemiological findings needs to be carefully considered in light of the
strengths and weaknesses of the study design.

Carcinogenic response in experimental animals (lung cancer, mesothelioma) and fibrosis
were considered to be the key effects; epithelial cell proliferation and inflammation were
not regarded to be equally important indicators of human health hazard. From studies with
asbestos, it is apparent that the sensitivity of the rat to fibre-induced lung tumours in inha-
lation studies is clearly lower than that of humans. This holds true when the effect is related
to exposure concentrations and lung burdens. In comparison, testing of fibres by intraperi-
toneal injection represents a useful and sensitive assay, which also avoids the confounding
effects of granular dusts.

Fibres may act in principle on all steps in tumour development. However, of these interac-
tions, the in vitro genotoxicity tests are mainly indicative of genotoxic effects involved in
the first steps of tumour initiation. Effects related to biopersistence of fibres (e.g. continu-
ous “frustrated phagocytosis”) and secondary genotoxicity arising from reactive oxygen and
nitrogen species and mitogen release
by macrophages and inflammatory cells
are not detected in routinely used geno-
toxicity tests. Therefore, negative results
indicate a lack of primary genotoxicity,
but do not exclude effects on later steps
of carcinogenesis.

The chemical composition of the sub-
stitutes is a key factor influencing
their structure and physicochemical
properties, such as surface area, sur-
face reactivity and solubility. Attention
should be paid not only to the chemi-
cal composition of the fibres, including
their major and trace elements, but
also to contaminants or accompany-
ing elements, including their speciation.
Fibre-derived free radical generation
favours DNA damage and mutations.
Surface properties are a determining
factor in the inflammatory response. In

The global burden
estimates for the
year 2000 worldwide
were 7000 deaths
and 380 000 DALYs
from asbestosis
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relation to fibre dimension and deposition, one can assume that there exists a continu-
ous variation in the carcinogenic potency of respirable fibres, which increases with length.
Biopersistence of a fibre increases tissue burden and therefore may increase any toxicity the
fibre might possess. For synthetic vitreous fibres, there is evidence in experimental animals
that the potential for carcinogenicity increases with biopersistence. This has not been dem-
onstrated, however, for other fibres. For all fibres, the fibres must be respirable to pose an
appreciable hazard.

Respirability is mainly determined by diameter and density; thus, with a given fibre diameter,
a higher specific density is associated with lower respirability (note that the specific density
of most organic fibres is lower than the specific density of inorganic fibres).

Hazard assessment

The workshop decided to group substitutes roughly into hazard groupings of high, medium
and low. However, for some substitutes, there was insufficient information to draw any con-
clusion on hazard; in these cases, the workshop categorized the hazard as indeterminate (a
category that is not comparable to the other groupings). The hazard groups high, medium
and low should be considered in relation to each other and do not have reference to for-
mal criteria or definitions, as such. It is important to note that for each substitute, the fibre
dimensions of commercially available products may vary, and the workshop did not assess
this variation. The substitutes are listed below in alphabetical order.

para-Aramid releases respirable fibres with dimensions similar to those of known car-
cinogenic fibres. p-Aramid fibres have induced pulmonary effects in animal inhalation
studies. Biopersistence was noted. The workshop considered the human health hazard to
be medium.
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Most natural deposits contain attapulgite fibres that are less than 5 um in length; at work-
places, the mean fibre length was less than 0.4 um. The hazard from exposure to respirable
attapulgite is likely to be high for long fibres and low for short fibres. This assessment is
mainly based on findings in long-term inhalation experiments in animals, in which tumours
were seen with long fibres; no tumours were seen in studies with short fibres.

The nominal diameter of carbon fibres ranges from 5 to 15 um. Workplace exposure in pro-
duction and processing is mostly to non-respirable fibres. The workshop considered the
hazard from inhalation exposure to these fibres to be low.

Most cellulose fibres are not respirable; for these, the hazard is low. For respirable fibres, the
available data do not allow the evaluation of the hazard; the hazard is thus indeterminate.

The dimensions of graphite whiskers indicate high respirability, and they have a long half-
time in the lungs. However, in the absence of any further useful information, the hazard from
inhalation exposure was considered to be indeterminate.

Magnesium sulfate whiskers did not induce tumours in limited inhalation and intratra-
cheal administration studies, were negative in limited short-term tests and are very quickly
eliminated from the lung. It was discussed whether the hazard grouping should be low or
indeterminate. On the basis of the data available, in the time available, consensus was not
reached.

For respirable polyethylene, polyvinyl chloride and polyvinyl alcohol fibres, the data
were insufficient for hazard classification, and the working group thus considered the haz-
ard indeterminate.

In facilities producing polypropylene fibres, exposure to respirable fibres occurs. After
intratracheal administration, respirable polypropylene fibres were highly biopersistent;

The fibres must be
respirable to pose an
appreciable hazard
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however, no fibrosis was reported in a subchronic animal study. However, the data are
sparse, and the human health hazard potential was considered to be indeterminate.

The workshop considered that respirable potassium octatitanate fibres are likely to pose
a high hazard to humans after inhalation exposure. At workplaces, there is exposure to res-
pirable fibres. There was a high and partly dose-dependent incidence of mesothelioma after
intraperitoneal injection in two species (high incidence indicating high potency). There is
evidence of genotoxicity. Biopersistence was noted.

Wool-like synthetic vitreous fibres (including glass wool/fibrous glass, mineral wool, spe-
cial-purpose vitreous silicates and refractory ceramic fibre) contain respirable fibres. For
these fibres, the major determinants of hazard are biopersistence, fibre dimensions and
physicochemical properties. It was noted that the available epidemiological data are not
informative, due to mixed (vitreous fibre) exposures or other design limitations. Based on
inhalation exposure studies, intraperitoneal injection studies and biopersistence studies, it
was concluded that the carcinogenic hazard could vary from high to low, with high for the
biopersistent fibres and low for the non-biopersistent fibres.

Natural wollastonite contains respirable fibres. In occupational settings, exposure is mainly
to short fibres. In chronic studies, wollastonite did not induce tumours after intraperitoneal
injection in animals; however, samples of wollastonite were active in different studies for
genotoxicity. After considering this apparent discrepancy, it was concluded that the hazard
was likely to be low.

In a limited study with intraperitoneal implantation, xonotlite did not induce tumours. After
intratracheal injection in a chronic study, no inflammatory or fibrotic reaction of the lung
was observed. The chemical composition of xonotlite is similar to that of wollastonite, but it
is more rapidly eliminated from the lung. The workshop considered the human health haz-
ard to be low.
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Table 1. Key findings of the cohort studies on the adverse health effects of chrysotile asbestos

Mesothelioma

factory in China

different departments

408 (3.12-5.33)

Deaths from | Lung cancer deaths deaths Pneumoconiosis/

Industry and location Exposure to chrysotile Exposure to other fibres all causes SMR (95% Cl) SMR (95% Cl) asbestosis deaths | References
Chrysotile mining/millingin | Average 600 fibre-years/mL < 1% tremolite 8009 657 38 108/ND 3,60
Quebec, Canada 1.37 (1.27-1.48)
Friction products factory in Average 46 fibre-years/mlL Some anthophyllite in use 803 73 0 12/0 52,60
Connecticut, USA during the last 20 years of 149 (1.17-1.87)

follow-up
Asbestos textile mill in Italy, ND “Mainly chrysotile" 123 9 ND ND/21 53
women with compensated 6.82 (3.12-12.95)
asbestosis
Asbestos textile mills in 99% < 200 fibre-years/mL, average | 0.04% amphiboles 1961 198 3 85/36 6,55
South Carolina, USA 26-28 fibre-years/mL 1.95 (1.68-2.24)
Asbestos textile mills in Average (range) 17.1 0.04% amphiboles 2583 277 40 73/36 7,55,60
North Carolina, USA (< 0.1-2 943.4) fibre-years/mL 1.96 (1.73-2.20)
Chrysotile mine in Balangero, | < 100 — > 400 fibre-years/mlL No amphiboles, 0.2-0.5% 590 45 4 ND/21 5
[taly balangeroite 1.27 (0.93-1.70) 467 (127-1196)
Chrysotile mine in Quinghai, | Average in 2006, 2.9-63.8 fibres/ < 0.001% amphiboles 428 56 0° ND 11
China mL 471 (3.57-6.21)
Eight chrysotile textile ND ND4 496 65 2 ND/29¢ 8
factories in China 53(2.5-7.1)
Asbestos manufacturing Median 1,8 and 23 fibres/mL in < 0.001% amphiboles 259 53 2 ND/39 15

ND: no data

2 No further data on other possible asbestos fibre types.
® Mesothelioma data available only for 1999-2003 of the total follow-up period of 1953-2003.
¢ The authors note that mesothelioma may be underreported.

4 The published paper has no information on the asbestos species, but most likely it is the Chinese chrysotile with < 0.001% amphiboles.

¢ The text of the paper states that there were 148 cases of asbestosis, not 29 as in the tables.
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OBLECTBEHHOE 3[1PABOOXPAHEHWE N OKPYXAIOLLAA CPELA

AcBecT, OTHOCALLMIACS K rpynne MWHEparnoB, B KOTOPYK BXOAST XPU3OMMT,
KPOKWAOMNT, aMO3WUT, @HTOUINUT, TPEMOIUT W aKTUHONUT — SIBMSIETCS OfHAM
13 OMAacHEMLWMX KaHLepOreHoB, CBS3aHHbIX C TPYAOBOW AeSTENbHOCTbI0. OT
3abonesanuit, 0BYCMOBMEHHbIX acbecToM, BKMYas pak Nerkux, eXerogHo
ymmpaet 107 000 yenosek. HecMOTPS Ha TO, 4TO BO MHOTX CTPaHaXx NpMeHeHNe
acbecta nowno Ha yBbinb, XPU3OMUT MO-MPEXHEMY LUMPOKO MPUMEHSETCS,
0COBEHHO B Pa3BMBAIOLLMXCS CTPAHaX.

[aHHas nybnukaums o Xpu3onuToBoM acbecte AenuTcs Ha Tpu yactu. B
MepBOi YacTu MpuBEOEH KpaTkuii MH(OPMALMOHHBIN JokymeHT BO3 ans
PYKOBOAALLErO 3BeHa 0 N1KBMAALMKN BonesHel, oBycnosnerHbIx acbectom. Bo
BTOPOI4 4acTW paccMaTpuBatoTCs BOMPOCHI, koTopble 0ObIYHO 3aTparuBaioTcs
B AMCKYCCUSIX CTPATErMyeckoro Hanpaenenus, C LieMblo KOHKPETHOM MOMOLLy
PYKOBOACTBY. TpeTbsl 4acTb MpeAcTaBnsieT cobOW TeXHU4Yeckoe pestome
0 BO3[ENCTBMN XpU3OMUTA Ha 3[0POBbE, B KOTOPOM BrepBble CBEAEHbI W
0006LLEeHbI Camble NOCTEAHNE W JOCTOBEPHbIE 3akmtoueHns BO3, nonyyeHHble
ee MexayHapoaHbIM areHTCTBOM MO M3y4eHnio paka 1 ee MexayHapoaHoi
NporpaMmoli No XvuMu4eckolt 6e3onacHoCTy. B TEXHUIECKOM pestome NpuBeaeHb!
TalKe pesynbTaTbl BaXHENMLWMX WCCMEnoBaHWi, onybnukoBaHHble BCreA 3a
BblLLEHa3BaHHbIMM OLIEHKaMM 11 3aKITIOYEHNAMIN, NOMY4YEHHBIMI MO Pe3ynbTaTam
npoBefeHHbIx BO3 oLeHOK anbTepHaTUBHbIX MaTepuarios.

Ota nybnukauns OyaeT npeacTaBnsTh MHTEPEC NS BCEX rOCyLapCTBEHHbIX
CryaLLyX, KOTOpbIM HEOBXOAMMO MPUHUMATL MHOPMUPOBAHHBIE PELLEHNS B
ofnacTu ynpaBneHus puckamu 4ns 300poBbsl, 06YCOBIEHHbIMW BO3AENCTBUEM
Xpu3onuToBoro acbecta.
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