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Crparerun MeXAYHAQPOAHOIO areHTCTBA N0 H3YYEHHI0 pPaka M0 CHIDKEHHIO OpemeHnm
Npo¢eCcCHOHAABHBIX 3A0KAYeCTBEHHBIX HOBOOOPa30BaHMIT

"MeskAyHApOAHOE areHTCTBO M0 M3YYeHUIO paka BcemupHOIt opranusanuu sapasooxpatenus (MAUP/BO3), OTaeA 10 S1IMAEMIOAOTHYECKHM
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daxrnyeckux AaHHbIX, [Iporpamma monorpaduit MAIP, 150 6yasap Assbepa Toma, 69372 Anon CEDEX 08, ®pannus

OcHOBHOI Muccueit MeXAyHAPOAHOTO areHTCTBa 10 H3ydenuio paka (MAUP/BO3) ssasercs mpoBeAeH e HCCACAOBAHMIL IO IPOGHAAKTH-
Ke paxa Bo BceM Mupe. Crparernn MAWIP mo cHikeHHI0 GpeMeHH IPOPeCCHOHAABHOTO PaKa BKAIOYAIOT YCHACHHE STUAEMUOAOTUECKOTO
HAaA30Da 32 3AOKAYECTBEHHBIMK HOBOOOPA3OBAHIAMH, OLIEHKY M KAACCHQUKALMIO [IOTEHIMAABHBIX KAHIEPOTEHOB AASl YEAOBEKA, a TAKKe
[pOBeAeHHe IMUAEMHOAOTHIECKHX HCCACAOBAHHIT AAS 3ATIOAHEHHS ITPOOEAOB B 3HAHUSIX O IPOGECCHOHAABHOM paKe. XOTs 9TO M ASXKHT 32
npepeaamu pesiteabHocTr MAVIP, Bakuemnm ycAoBHeM 9 PeKTHBHOM OXPAHBI 3A0POBbsI PAOOTHHIKOB SBASIETCS CHCTEMATHYECKHMI MOHH-
TOPHHT BO3AEHCTBHS IIPOU3BOACTBEHHBIX $aKTOPOB Ha pabounx Mecrax. CylecTByeT MHOXeCTBO Pa3ANYHBIX HCTOYHMKOB HHPOPMALHH O
BOBAEHCTBHY IIPOU3BOACTBEHHBIX paKTOPOB Ha PAGOUMX MECTAX, HO OHH YACTO He HCIIOAb3YIOTCS AASL OLIEHKH OIIACHOCTH MAM HAy4YHBIX HC-
caeposanuit. Poccuiickas Qepeparmst 06aapaeT GOABIUIMM IOTEHIMAAOM AAS IPOBEACHHS HAYYHBIX HCCAEAOBAHHIT, Pa3pabOTKI M BHEAPEHIS B
TIPaKTHKY MePOIPHATHIL 10 OXPaHe 3A0POBbs PAOOTHMKOB GAATOAAPSI CBOMM YCTOMMUBBIM TPAAUIIMAM MOHHUTOPHHIA H PETUCTPALIUH YPOBHeNt
BO3AEHCTBIS IPOU3BOACTBEHHBIX paKTOPOB Ha pabounx MecTax. B HacTosmjee BpeMst 6OABIIMHCTBO AAHHBIX O OpeMeHH IPOdeCCHOHAABHO-
ro paka nocrynaer u3 3anaptoit Espomnsr u CeBeproit Amepuku. Onetka 6peMeHH IPo$eCcCHOHAABHOIO PaKa TpefyeT TOYHBIX AAHHBIX C
Y4ETOM AOKAABHBIX YCAOBHMI, IIOCKOABKY SKCTPAIIOASIMSA AQHHBIX C yIETOM APYTHX YCAOBUI MOXET IIPOBECTH K 3HAYUTEABHOMY PACXOXKAL-
HUIO B OIleHKaX yPOBHeH BO3AeHCTBHS IIPOU3BOACTBEHHBIX GAKTOPOB, ITyTell BO3ACHCTBUS K HCXOAHBIX PUCKOB PAa3BUTHSA 3A0KA9eCTBEHHDBIX
HOBOOGpasoBanuil. Yro6bl BOCIIOAHUTD ITOT HPOGEA B 3HAHHSIX, BAXXHBI KOHTPOAb YPOBHEH BO3ACHCTBHS IIPOU3BOACTBEHHBIX (aKTOPOB H
IIPOBEACHHE JIHAEMHOAOIMYECKUX HCCACAOBAHMH IPOPEeCCHOHAABHBIX 3A0KAYeCTBEHHBIX HOBOOGpasoBaumil B Poccuiickoit Pepeparum.
KaroueBbIie CAOBA: npoPeccus; 340Ka4ECIBEHHbIE HOB000PA30BAHUS; PAK; INUOEMUOL02US; NPOPUAGKIMUKA 3A0KAHECIBEHHBIX HOB00OPA308AHUI;
npouraxmuxa paka; Poccuiickas Qedepayus _
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KonAnkr nHTEpECOB. ABTOPHI 3aSIBASIIOT 00 OTCYTCTBHM KOHPAUKTA HHTEPECOB.

BAaaropapHOCTH. ABTOPHI BBIpaXA0T 6aaropapHocTs OTACAY IO SIHAECMHOAOTHYECKHM HCCAEAOBAHISM OKpPYXKAoljell CpeAbl 1 06pasa
xusuu u [Iporpamme monorpapuit MAMP 3a mpepocTaBaeHHe HEKOTOPBIX MATEPHAAOB, paHee MCIOAb30BABIIMXCSA B AOKAAAAX HAM IIpe-
3eHTAIHsAX, a Takke AOKTOpY Cprosan ITurepc us MucTuTyTa Hayk 06 OIleHKe PHCKOB YTPEXTCKOrO YHUBEPCHTETA,
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Introduction. The International Agency for Research on
Cancer (IARC/WHO) is the specialized cancer research agency
of the World Health Organization (WHO). Located in Lyon,
France, it provides the authoritative source of information on
cancer occurrence in the world, produces and updates the WHO
Classification of Tumours, and provides information on human
carcinogens within the JARC Monographs Programme. IARC's
mission is to carry out cancer research that matters for cancer
prevention; to succeed its main activities include promotion of
international collaborations, producing evidence for prevention by
understanding the causes of human cancer through epidemiological
and mechanistic studies, and evaluating interventions and their
implementation. The objectives of the Environment and Lifestyle
Epidemiology Branch (ENV) at IARC are to specifically investigate
environmental, lifestyle, occupational, and radiation-related causes
of cancer in human populations. In this overview paper we outline
IARC’s strategy to reduce the occupational cancer burden and
ENV’s contribution and vision how to do this in the Russian
Federation.

Occupational cancer. In epidemiology we estimate the
"population attributable fraction" (PAF) to assess the public
health impact of specific risk factors and to rank them according
to their impact. The PAF, usually presented as a percentage,
represents the estimated proportion of cases that would not have
occurred if the exposure had not been present. The PAF is directly
determined by the magnitude of risk associated with the exposure
and the prevalence and levels of the exposure in the underlying
population [1]. For a group of common exposure types (e. g.
occupational exposures), the PAF is also determined by the number
of agents included in the calculation that is presumed to cause the
outcome, for example cancer.

In 1981 Doll and Peto estimated that 4% of cancer deaths in
the US were due to occupational exposures [2]. This figure remains
consistent with more recent estimations of 2-5% also for global
and European settings [3-5]. At the IARC we recently estimated
that 2.3% of new cancer cases (3.9% among men and 0.4% among
women) in France in 2015 were due to occupational carcinogens
[4]. In this project the largest PAFs by cancer type among men
were reported for mesothelioma (83.1%), nasal cavity (32.9%),
nasopharynx (19.9%), lung (19.3%), and larynx (8.3%). This
pattern was similar among women but generally with substantially
lower PAFs, i. e. 41.7% for mesothelioma, 7.9% for nasal cavity, 5.4%
for nasopharynx, 2.6 % for lung, and 2.3% for larynx. Regarding the
largest numbers of occupational cancer cases in the population it
was by far lung cancer (5621 men and 294 women), followed by
mesothelioma (652 men and 133 women), bladder (299 men and §
women), larynx (252 men and 9 women), and kidney cancer (190
men and 13 women) [4]. A unique characteristic of this group of
cancers is that they are preventable, i. e. via control of carcinogenic
exposures combined with adequate protection of workers. Another
characteristic is that several of the common occupational cancers
have poor prognosis, especially lung cancer and mesothelioma, so
that prevention of cancer also prevents premature deaths.

Lung cancer is the most frequently occurring occupational
cancer. Table 1 shows an overview of studies that have estimated
the lung cancer burden attributable to occupational exposures
in different countries and globally since the 1980s [3-13]. If we
assume that 15% of lung cancers worldwide are due to occupational
exposures, it would correspond to more than 300,000 workers
in 2020 having experienced severe suffering (also affecting their
families and communities) from lung cancer due to exposures in
the workplace. In addition, there is economic loss for the workers
and their families, their companies, and the society as a whole. It
is important to note that this occupational burden is experienced
both by people who smoke tobacco and by those who have never
smoked.

The IARC Monographs Programme. The first step towards
prevention of occupational cancers is identifying occupational
carcinogens. The IARC Monographs Programme is a core element
of IARC's portfolio of activities. International expert working

Brepenne. MexayHapopHOe areHTCTBO IO H3YYeHHIO paka
BcemupHoii opranusanuu 3apasooxparenus (MANUP/BO3, aa-
ree — MAUP man AreHTCTBo) SABASIETCS CIIeIMAAN3HPOBAHHBIM
areHTCTBOM II0 H3YYeHHIO 3A0KaueCTBEHHBIX HOBOOOPA3OBaHMIL.
MAWP sBAsieTCS aBTOPUTETHBIM HCTOYHUKOM HHPOPMALIUH O pac-
IPOCTPaHEHHOCTH 3A0KaYeCTBEHHBIX HOBOOOPA30OBAHMUIL B MUpe.
OHo 3anuMaeTcst 00HOBAeHHeM cepuit mybankarmit «Kaaccudu-
Kauus omyxoaeit BO3» (aocTymHas B oHAaftH-$opMaTe), a TaKxKe
IpeAOCTaBAsSeT HHGOPMAIMIO O KaHI[ePOTeHaX, YKa3aHHbIX B CITe-
HaAbHbIX Ty 6amkanumsx [porpammet Monorpapuit MAUP (IARC
Monographs — 1y6AuKaLyy, TOCBSIEHHbIE H3YYEHUIO BAMSIHIUS U
KAACCUQUKAIIMY BelecTB U APYTHX BPeAHBIX GaKTOPOB Ppu3uye-
CKOM, OMOAOTHYECKON ¥ AP. IPHPOABL HA HX CIIOCOOHOCTb BBI3bI-
BaTh 3A0KaYeCTBEHHbIe HOBOOOPa3oBaHuUs, paree — Monorpadus
MAI/IP). OcuosHoi1 3apaueit MAVIP aBAsieTcst mpoBeAeHHe HCCAe-
AOBAHHIT 3A0KaYeCTBEHHBIX HOBOOOPA30BaHHI AAS Pa3pabOTK Mep
ux npo¢uaakTuku. OCHOBHbIE HAIPaBACHHUS AEATEABHOCTH ATEHT-
CTBa BKAIOYAIOT COACHCTBHE MEeXAYHAPOAHOMY COTPYAHHYECTBY,
IPEAOCTABACHHE AKTYAAbBHBIX AQHHBIX AASL OLIEHKH M PeaAM3AIUU
HpOGHUAAKTHYECKHUX MEPOIIPHATHI, IIPOBEACHHE STTHASMHOAOTHYE-
CKHX ¥ MEXaHHUCTHIECKUX HCCACAOBAHHHI AAS BHIABACHHMS IIPHIHH
PasBUTHS 3A0KAYeCTBEHHBIX HOBOOOPA30BAHMUI YEAOBEK, A TAKXKeE
OIIeHKY PeaAM30BaHHBIX IIPAKTHIECKHX Mep. 3aAa4a OTAEAA ITO ITH-
AEMHIOAOTHYECKIM HCCACAOBAHMSIM OKPYKAIOIIelt CPEAB! i 06pasa
xusnu (sasee — Otaena) MAUP 3akAr04aeTCs B U3y4EHUH IPHUH
BO3HUKHOBEHHS 3A0KaYeCTBeHHBIX HOBOOOpa3oBaHuil — mpodec-
CHOHAABHBIX, 9KOAOTHIECKHUX, CBS3AHHBIX C HE3AOPOBBIM 00Pa3oM
JKU3HH, BO3AEHCTBUEM papnanuu. B AaHHOM 0630pe IpeACcTaBAeHSI
crparerust MAVIP o cHwkeHHIO OpeMeHH IPO$eCcCHOHAABHBIX 3A0-
KaueCTBEHHBIX HOBOOOPA30BAHHI, Pe3yAbTaT AesiteAbHOCTH OTACAR
B 9TOI 0OAACTH, a TAKKE IPEAAOXKEHIS B PAMKAX AQHHOTO BOIIPOCA
AASL peaam3ariuu Ha TeppuTopun Poccmiickoit Qepeparmm.

ITpodeccuonasbHbIE 3A0KaueCTBeHHbIE HOBOOOPAa3OBaHuL.
B anmaeMHOAOTHUECKHX HCCACAOBAHHSX IIPOBOAUTCS YCTAHOBACHHE
«aTHoAOTHIECKOi AoAH> (EF) AASL OTIEHKY BO3AEHCTBHUSA KOHKpET-
HbIX $aKTOPOB PHCKA Ha 0OI[ECTBEHHOE 3A0POBbE U HX PAHKHPOBA-
Hus 110 3HaunMocTH. EF, kak mpaBHAo, IpeACTaBAeHA B IIPOLIEHTAX U
OTpa’KaeT MPEAIOAATAEMYIO AOAIO CAYYaeB, BOSHUKIINX BCACACTBHE
BO3AeHcTBHA BpeaHbIX Ppakropos. EF ompeaeaseTcs BeAMIHMHOM pH-
CKa, CBSI3aHHOTO C BO3AGHCTBUEM BPEAHBIX GaKTOPOB, a TAkXKe UX
PacIpoCTPaHEHHOCTBIO M YPOBHAMH BO3ACHCTBHA B M3yJaeMBIX
KOTopTax HaceaeHus [ 1]. AAs TpyIIIBL pacipoCTpaHEHHBIX $aKTO-
pos FHanpnMep, npounssoacTBerHbix) EF Takoke omnpeseasieTcs Ko-
AMYECTBOM BPEAHBIX GAKTOPOB, KOTOPBIE IIPEATIOAOXKHTEABHO MMe-
IOT HEeTaTUBHble IOCACACTBHS AASL 3AOPOBbs (HAIpUMep, BBI3bIBAIOT
OHKOIATOAOTHIO).

B 1981 r. Aoaa u Ilero ompepeanan, 9To 4% cmepTeit OT 3A0-
KayeCTBEHHBIX H05006pasoBaHm71 B CIITA 6b1AM BBI3BaHBI BO3AEH-
CTBHeM NPOM3BOACTBEHHBIX pakTopos [2]. Dra nudpa coraacyercs
c 60aee mospuMHE orjerkamu (2-5%) B Espore u B mupe [3-5).
MAMWP HepaBHO YCTaHOBHAO, 4TO 2,3% HOBBIX CAy4aeB 3AOKade-
CTBEHHBIX HOBoobpasosanuit (3,9% cpean Mysxuun u 0,4% cpeant
xenmuH) Bo Opaniyu B 2015 r. 6bIAM BHI3BAHBI IPOGECCHOHAAD-
HBIMH KaHIleporeHam [4]. B paHHOM HCCcAepOBaHMY HamGoAbIINE
3HaveHust EF AAsl pasAMYHBIX THIIOB 3A0Ka4eCTBEHHBIX HOBOOGOPa3o-
BAHMI CPeAM MYXKIUH OBIAK 3aPETUCTPHPOBAHDI AAS ME3OTEAHOMBI
(83,1%), paxa moaocru roca (32,9%), Hocoraotku (19,9%), aérkux
(19,3%) u ropranu (8,3%). ITopo6Has kapTHHA HabAIOARAACH Cpe-
AL JKEHIIVH, HO B LIEAOM C CyIjecTBeHHO Hoaee Huskoit EF: 41,7%
AASI ME30TEAUOMBI, 7,9% AASI IOAOCTH HOCA, 5,4% AASL HOCOTAOTKH,
2,6% Aast Aériux, 2,3% pas ropranu. ITo uncAy saperucTpupoBas-
HBIX CAy4aeB IPOdeCcCHOHAABHBIX 3A0KaUeCTBEHHBIX HOBOOOPA3o-
BaHUI1 B IOMYASLIUH HA IIEPBOM MecTe 6bia pak Aérkux (5621 mysx-
umHa ¥ 294 KeHITUHbI), Ha BTOPOM MeCTe — Me30TeAMOMa (652
My>K4HHbL ¥ 133 JKEHIIMHbI), HA TPETheM — PaK MOYEBOTO My3bIps
(299 My>uuH 1 S xeHIUH), Ha 4eTBEpTOM — roprany (252 Myx-
YMHbL ¥ 9 JKEHIIMH), Ha TATOM — pak nodek (190 myxaun u 13
eHIKH) [4]. AaHHas rpymIa 3A0KaYeCTBEHHBIX HOBOOGpPa3OBa-
HHIT IMeeT BOXHYIO 0COOEHHOCTD: HX MOXHO IIPEAOTBPATHT II0-
CPEeACTBOM KOHTPOAS BO3AEHCTBHS KaHI|epOreHOB U o0ecredeHust
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Table 1
Estimated lung cancer burden (PAF) due to selected occupation
studies in the scientific literature

Authors When Where Who PAF %
Doll & Peto 1981 US Men 15
Mosavi-Jarrahi 1995 Iran Men 122
et al. Women

Men 12.5
Boffetta et al. 2000 France Women 65
Men 21
Rushton et al. 2005 UK Women S
Driscoll et al. 2005 World Men 10
Women S
Central
Olsson et al. 2011 &Eastern Men 16
Women S
Europe

. Men 20
Parkin et al. 2010 UK Women 4
Labréche et al. 2011 Canada All 15
De Matteis et al. 2012 Italy Men 18
Marant-Micallef Men 19
of al 2015 France Women 3
GBD 2016
Occupational 2016 Global All 18
Carcinogens
Collaborators

groups are brought together to evaluate the strength of the available
evidence of the carcinogenicity of a substance that is suspected
to increase the risk of human cancer [14]. These substances
include chemicals, complex mixtures, occupational exposures,
physical agents, biological agents, and exposures of everyday
life recommended for evaluation by an international advisory
group. The programme evaluates and classifies cancer hazards
but does not quantify the risks associated with exposure across a
population. The Monographs Programme is an important source
of scientific justification for public health recommendations related
to occupational exposures and is widely used and referenced by
governments, organizations, and the public around the world [15].
The Programme’s evaluations often serve as the starting point for
countries to launch risk assessments for occupational exposure to
agents classified as carcinogenic, probably carcinogenic, or possibly
carcinogenic [16, 17].

To date, 125 volumes of Monographs have been published of
128 meetings held, covering more than 1000 agents. Individual
agents and complex exposures are classified according to the level
of evidence for their carcinogenicity (Table 2). Agents that are
carcinogenic to humans are classified in Group 1. In Group 2A are
agents classified as probably carcinogenic to humans, and in Group
2B are agents classified as possibly carcinogenic to humans. Group
3 includes agents not classifiable as to their carcinogenicity to
humans. Cancer sites for which evidence of human carcinogenicity

Table 2
Number of agents classified by the IARC Monographs
Programme in volumes 1 to 128

Group Classification Agents
Group 1 Carcinogenic to humans 121
Group 2A Probably carcinogenic to humans 89
Group 2B Possibly carcinogenic to humans 315
Group 3 Not classifiable ail ltlc;r:;; ;arcinogenicity to 497
TOTAL 1022

PabOTHUKOB COOTBETCTBYIOLMME CPeACTBaMU 3amuThL. Takas mpo-
QHUAAKTHKA TaKKe IPeAYTIPEXAALT HACTYIACHHE IIPeXAeBPeMeHHOM
CMEPTH OT TAaKMX PACHPOCTPAHEHHDIX U MMEIONIUX IAOXOH MPOTHO3
pO¢eCcCHOHAABHBIX 3A0KaYeCTBEHHbIX HOBOOOPA3OBAHHIL, KAK PaK
AETKUX U ME30TeAHOMa.

Pak Aérknx — HauboAee YacTO BCTPEYAIOWIMICS BUA mpodec-
CHOHAABHBIX 3A0Ka4eCTBEHHBIX HOBOOOpa3oBanuil. B mabauye 1
IPeACTaBACH 0030p MCCAAOBAHHI, B KOTOPBIX OLIEHHBAAOCH Ope-
M paka AETKHX, CBA3AaHHOE C BO3ACHCTBHEM MPOU3BOACTBEHHBIX
($aKTOpOB, B Pa3AMYHBIX CTPAaHAX M B MUpe B neaoM ¢ 1980-x rr.
[3-13]. Ecan npeanoaoxurs, ato 15% cay4aeB paka AETKHX BO
BCEM MHpe BbI3BaHbI BO3ACHCTBHEM BPEAHBIX IPOU3BOACTBEHHBIX
$akTopoB Ha paboueM MecTe, 3TO HyAeT COOTBETCTBOBATb Hoaee
gem 300 Thic. paborHukoB B 2020 r. Kpome TOro, Hy>xHO y4uTHI-
BaTh 9KOHOMHYECKIE IIOTEPH AAS PAOOUNX ¥ UX CeMelt, bu3Heca U
obmecrBa B 1jeAOM. BaxxHO oTMeTHTB, 4TO OpeMeHH mpodeccro-
HAABHBIX DOAe3Hel! [IOABEPIKeHbI KaK Kypsiljye, TaK 1 HeKypsijie
paboraromue.

ITporpamma Monorpaduit MAMP. OpHEM H3 3TAIIOB Ipo-
duaaxTHKY TPOGECCHOHAABHOTO PaKa ABASIeTCS BhIIBACHHE MPO-
¢eccronaapHbix KaHLeporenos. [Iporpamma Monorpaguit MAHP
SIBASICTCS OAHMM U3 OCHOBHBIX 9A€MEHTOB KOMIIAEKCA MepOIIpHUs-
thi, peaaudyeMbix MAVIP. AAs orjeHKH MMEIOIUXCS AOKA3aTeAbCTB
KaHI[ePOTeHHOCTH (PaKTOPa, KOTOPBIA MPEATIOAOKUTEABHO YBEAH-
4HMBaeT PUCK Pa3BUTHS 3A0Ka4eCTBEHHBIX HOBOOOpa3oBaHuil, pop-
MHPYIOTCS. MEKAYHapOAHbIe SKCIIepTHBIe paboume rpymmst [14].
OHY 3aHEMAIOTCS H3yYeHHEM PeKOMEHAOBAHHBIX MeXXAYHAPOAHON
KOHCYABTaTHBHOM IPYIIION AAS IIPOBEAGHHS OIeHKH XHMMUIECKHX
BEIleCTB, CAOXHbIX CMecel, IIPOM3BOACTBEHHbIX GakTOpOB, Yusu-
YeCKHX M GMOAOTMYECKHX areHTOB U GakTopoB 0bpasa u3HU. B
pamxax ITporpamme! orleHHBaeTCS U KAACCUPUIIMPYETCS OMTACHOCTD
Pa3BUTHS 3A0Ka4eCTBEHHBIX HOBOOOPA30BaHMUIA, HO He AQ€TCSI KOAU-
4eCTBEHHOM OI]eHKH PUCKOB, CBA3AHHbIX C BO3ACHCTBHEM Ha BCIO I10-
nmyasiruo. [Tporpamma MOHOrpaduit IBASETCS 6a30i AASL HAYYHOTO
000CHOBaHHMSI PEKOMEHAALINI 00IIeCTBEHHOMY 3APABOOXPAHEHHIO
TI0 CHUXKEHHIO BO3AEHCTBHS IIPOU3BOACTBEHHDIX GaKTOPOB, a TaKXkKe

Tabauna 1
PaccuMTaHHOE [0 PE3YABTATAM METAAHAAN3A HMEIOIIIXCS B Ha-
YUHO# AHTepaType AAaHHBIX 6pems paka sérknx (EF)

ABTOpBNI Bpemsa Mecro Iloa IrtHno-
npoBe- | HpoOBeAe- | YYaCTHH- | AorHYe-
ACHHS HHSA KOB CKasi AO-
Ast %

Doll & Peto 1981 CIIA Mysxausbt 15

Mosavi-Jarrahi MysxauHb 12

et al. 1995 Hpan JKenmumb 2

MysK4uHBI 12,5

Boffetta et al. 2000 Opannus e a— 65

Rushton et al 2005 6BeAI/IK0- My>xambr 21
puTanus | JKeHmumbr N

. My>xyunp 10
Driscoll et al. 2005 B mupe e — s
Llenrpaas-

Olsson et al. 2011 Hasi 1 Boc- | Myxuunst 16
TOYHAS JKenmuunt S
Eppoma

Parkin et al. 2010 6BeAm<o— MysK4uHBI 20
putanust | JKeHmuHsl 4

Labréche et al. 2011 Kanmapa O6a moaa 15

De Matteis et al. 2012 Uraaus My>xquHb 18

Marant-Micallef Mysxausbt 19

etal 2015 Ppasmms JKeHmunbt 3

GBD 2016

Cc)ccupatlonal 2016 B mupe O6a moaa 18

arcinogens
Collaborators
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is determined to be either sufficient or limited are described in a
frequently updated website (https://monographs.iarc.who.int/wp-
content/uploads/2019/07/Classifications_by_cancer_site.pdf).

The scientific evidence contributing to the IARC Monographs
Programme comes from epidemiologic studies of cancer in humans,
animal bioassays, pharmacokinetic and mechanistic studies
(including in exposed humans), and surveys of human exposure
from relevant papers on cancer in humans and experimental
animals that have been published, or accepted for publication, in
peer-reviewed scientific journals. Any publicly available government
or agency document that provides data on the circumstances and
extent of human exposure would also be eligible for inclusion in the
assessment. An overall evaluation integrating the three streams of
evidence (of cancer in humans, cancer in experimental animals, and
mechanistic evidence) is derived according to a structured process
that accounts for the strength of evidence within each evidence
stream. The process for conducting Monographs evaluations was
recently updated, in particular, to take advantage of improvements
in systematic review methodology and scientific advances within
each evidence stream [ 14]. Evidence (including mechanistic) from
exposed humans plays a particularly prominent role in Monographs’
evaluations. The updated procedures reinforce the importance of
ensuring that working group members who conduct the evaluations
are experts within the discipline who are free from conflicts of
interest [14].

The number of occupational carcinogens identified by the
Monographs Programme has increased progressively in recent
decades to 47 agents and 12 exposure circumstances (occupations,
industries, or processes) [18]. "Occupational exposure as a
painter” is an example of an exposure circumstance classified as
‘carcinogenic to humans’ (Group 1), based on an increased risk
of lung and bladder cancer in painters [19-21]. These results
support the conclusion that occupational exposures in painters
are causally associated with the risk of lung and bladder cancer.
However, at present it is not clear precisely what agent (or agents)
in the job as painter may be responsible for the increased risk of
lung and bladder cancer. Indeed, painters may be exposed to several
carcinogens including asbestos, chromium VI, and silica. As several
million people are employed as painters worldwide, even a modest
increase in the risk is important.

For the evaluation of the carcinogenicity all studies from around
the world are taken into account. For the question of carcinogenic
hazard, it is assumed that determination about an agent have global
relevance, e. g., radon is carcinogenic irrespective of in which part of
the world workers are exposed. For the classification of occupations
this may or may not be the case as long as the responsible
constituents are not identified, and if the occupational setting for
seemingly similar occupations differs across countries, country-
specific investigations are required. When moving from hazard
to risk, setting-specific studies are required, as both magnitude in
risk, dose-response relationship, and especially PAF are likely to
differ from region to region due to differences in exposure levels,
workplace features, exposure pathways, composition of complex
exposures, co-factors, and baseline cancer risks, to name some
reasons.

Occupational cancer epidemiology at IARC. Exposures to
carcinogens at the workplace are usually higher than in the general
environment. Workers are also "easier” to study compared to the
general population because they are normally already "traced"
by their employer as long as they are active, i. e. records of work
periods do exist, they are more straightforward to recruit and the
employer may assign them time to participate in the study, and
they can be followed over time. For these reasons, among others,
epidemiological studies in occupational settings have contributed
substantially to our current knowledge of human carcinogens.
IARC has sometimes initiated and carried out studies to answer
specific research questions, and sometimes set up international
consortia of already conducted studies.

Examples of studies initiated and coordinated by IARC
and conducted by collaborators around the world are the Study

IIMPOKO HUCIIOAB3YETCS OPTaHM3AIMSAMH, IPABUTEAbCTBAMH PA3HBIX
CTpaH U MHpOBOH 06mecTBeHHOCTHI0 [ 15]. PesyabTaThl Hccaeao-
BaHMIA, IPOBEASHHBIX B paMKax [TporpamMmbl, 4acTo coco6CTByIOT
UHHUIIUAPOBAHMIO TIPOBEACHHUS B PA3HBIX CTPAHAX OIEHKH PHCKA
HIpOeCCHOHAABHOTO BO3AEHCTBUM BeIleCTB, KAACCUPHITPYEeMBIX
KaK KaHI|epOTeHHbIe, BEPOSTHO KaHI|epOreHHbIe UAH BO3MOXKHO KaH-
LiepOTeHHbIE (c 6oabimeit uAu MeHbIIelH BeposTHOCTHIO) [16, 17].

Ha ceropnsammuit pAenp mposepeHo 128 copemanuil, H3AaHO
125 ToMoB Monorpaduii, oxBarbiBaromux 6osee 1000 pasAudHbIX
daxTopos. OTpeAbHBIE GAKTOPHI U KOMIIACKCHI BPEAHBIX BeIecTB
KAQCCUHITUPYIOTCS B COOTBETCTBUM C YPOBHEM AOKA3aTEABHOCTH
X KaHIepOTeHHOCTH (ma6a. 2). PakTopHl, KAHIEPOTEHHOCTD AAS
4eAOBeKa KOTOPBIX YCTaHOBAEHA, OTHOCAT K rpymie 1. B rpymmy 2A
BXOAST areHThbl, KOTOPble KAACCUPHUITUPYIOTCS KaK BePOSTHO KaH-
IleporeHHble, a B Ipynny 2B — Kkak BO3MOXHO KaHIjepOTreHHbIE.
I'pynma 3 BraroYaeT GakTOphl, He KAaCCUPUIUPYeMbIe IIO UX KaH-
LIepOreHHOCTH, T. €. II0 KaHI|ePOTeHHO OIIACHOCTHU AASl YeAOBEKA.
AokaAu3anyuu 3A0Ka4eCTBEHHBIX HOBOOOPA30BaHHI, BO3HUKIIMX
BCAGACTBHE BO3ACHCTBHS (aKTOPOB, AOKA3ATEAbCTBA KaHI|epOTeH-
HOCTH AASI 4eAOBEKa KOTOPBIX OIIPEAEACHBI KaK AOCTATOYHbIE UAU
OrpaHMYeHHBbIE, ONUCAHBI Ha PErYAIPHO 0OHOBAsIEMOM Beb-caiite
(https://monographs.iarc.who.int/wp-content/uploads/2019/07/
Classifications_by _cancer_site.pdf).

IMporpamma Moxorpa¢uit MAMP ncrnioas3yer AaHHbIe OITy OAH-
KOBAHHBIX UAH IIPHHATHIX K I[yOAMKAIIUY B PeLleH3UpyeMbIX Hayd-
HBIX )KYPHaAaX MAaTepPHAAOB IIO Pe3yAbTATAM IITMAEMHOAOTHIECKHX
HCCAEAOBAHMI 3A0KAY€CTBEHHBIX H03006pa303aHM171 Y AIOAEH, 6uo-
TeCTHPOBAHHUS Ha XXUBOTHbIX, papMAKOKHHETUIECKUX U MEXaHHCTHU-
YeCKUX HCCAGAOBAHHIT (B TOM UHCAE Ha AIOASIX), & TAKKE HCCAGAOBA-
HMH 10 OIleHKe BO3AEHCTBUSA HCCACAYEMBIX PaKTOPOB Ha YeAOBeKa
U APYTHX PaboT II0 3A0Ka4eCTBEHHBIM HOBOOOPA30BAHKMSM AIOAET
9KCIIEpPHMEHTAABHBIX XXHBOTHBIX. AI000M OOIIEAOCTYIIHBI IIPaBU-
TeAbCTBEHHbIN HAM BEAOMCTBEHHDIM AOKYMEHT, COAEPIKAIIMA AQH-
HbIe 00 YCAOBUSIX M MHTEHCUBHOCTH BO3AEMCTBHUS Ha YeAOBEKA KaH-
LIepOTeHOB, TAKXKE MOXeT OBITb BKAIOUEH B onjeHKy. Obmast oljeHKa,
06 beAMHAIOMAs TPH HCTOYHHMKA AOKA3aTeABCTB (3A0KaYeCTBEHHbIe
HOBOOOPA30BAHKS Y AIOAEI, 9KCIIEPHMEHTAABHBIX XUBOTHBIX U AQH-
Hble MeXaHHCTHYeCKHX HCCAGAOBAHHIT), BHITIOAHAETCS B HECKOABKO
3TAIOB, KKABI M3 KOTOPBIX YUUThIBAET YOEAUTEABHOCT AOKa3a-
TEABCTB PA3AMYHBIX HCTOYHHKOB. IIporecc mpoBeseHHs OIeHKU
HEAABHO OBIA YCOBEPLIEHCTBOBAH C MOMOIIBIO BKAKOYEHNUS HOBBIX
H3MeHeHHH, COBEPIIEHCTBYIONIIX METOAOAOTHIO CHCTEMATUIECKOTO
0030pa, 1 HOBBIX HAYYHBIX AOCTIDKEHHI AASI IIPOBEACHNS OLIeHKH
BHYTPH KaXXAOTO UCTOYHHUKA AOKa3aTeAbcTB | 14]. Ocobenno Bax-
HBIMH B AQHHOI TIPOLjeAyPe SIBASIOTCS AOKA3aTeAbCTBa (B TOM wuc-
A€ MeXaHUCTHYeCKHe ), TOAYIeHHbIEe IPH OIjeHKe TIOCACACTBH BO3-
AENCTBUSA BpeAHBIX (aKTOPOB Ha YeAOBEKa. YCOBEpIIEHCTBOBAHHASL
IpOlLieAypa OLEHKH 00eCIeYnBaeT YCAOBHS, IPU KOTOPBIX YAEHBI
paboueit IPYIIIIBL, IPOBOASIIHE OLIEHKY, SIBASIOTCSI ACACTBUTEABHBI-
MU 9KCIIEPTAMU B AQHHO! OOAACTH U He MMEOT KOHPAMKTA HHTe-
pecos [14].

Yucao mpoeccHOHAABHBIX KAHIIEPOT€HOB M BUAOB YCAOBHIA
Tpyra (mpodeccun, OTpacAM MPOMBIAEHHOCTH HAHM TIPOM3BOA-
CTBEHHbIE TIPOTECCHL), BbIBACHHBIX B pamkax [Iporpammsr Moko-

Tabaura 2
ArenTp1, KAaccudunuposannpie Ilporpammoii monorpaduit
MAMUP (Toma 1-128).

I'pynna Kaaccndukanus Koau-
9eCTBO
daxro-

pos
I'pynma 1 KaHIeporeHHbIit AASL YeAOBEKa 121
I'pynma 2A BeposTHO xaHIlepOreHHbIN AAS YeAOBeKa 89
I'pynma 2B BosmoxHO KaHIlepOreHHbIA AASL YeAOBEKa 315
Tpymna 3 He xaaccudunupyembie o UX KaHIjeporeH- 497
HOCTH AASI 4eAOBEKa
Bcero 1022
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of European Asphalt Workers to investigate the risk of cancer
among workers exposed to bitumen, and the study of Occupation,
Environment and Lung Cancer in Central and Eastern Europe. The
Asphalt study became an important asset for the IARC Monograph
Volume 103 on "Bitumens and Bitumen Emissions, and Some N-
and S-Heterocyclic Polycyclic Aromatic Hydrocarbons" published
in 2013 [22]. The lung cancer incidence and mortality used to be
highest in Central and Eastern Europe. Therefore, IARC initiated
a multi-centre case-control study on lifestyle and occupation in
6 countries in this region, plus the United Kingdom, in the late
1990s. This study included collection of detailed information
from questionnaires on everyday life and occupations, as well as
biological samples. This rich data has allowed this study to produce
numerous scientific papers and to contribute data to at least
two consortia, i. e. "the International Lung Cancer Consortium
(ILCCO)" and the "SYNERGY project — a pooled analysis of case-
control studies on the joint effects of occupational carcinogens in
the development of lung cancer" together representing almost 100
scientific publications [23, 24]. Again, many of these large analyses
have contributed to subsequent IARC Monograph evaluations, e. g.
Volume 105 on "Diesel and Gasoline Engine Exhausts and Some
Nitroarenes" [25, 26].

A current landmark research project on occupational exposures
is the Asbest Chrysotile Cohort Study, i.e. a study of workers in
a chrysotile mine and its processing facilities in Asbest town, the
Russian Federation [27]. This is a historical cancer mortality study
conducted in collaboration with the Izmerov Research Institute of
Occupational Health in Moscow and the Yekaterinburg Medical
Research Center for Prophylaxis and Health Protection in Industrial
Workers in Yekaterinburg. The main objectives of the study are to
further characterize the exposure-response relationship between
chrysotile and cancers already established to be caused by asbestos,
and to add to the available evidence about potential risks of other
cancers. Figure 1 shows how the Asbest Chrysotile Cohort was
constructed.

49,922
unique workers from

JSC Uralasbest’ archives
i

6 workers incomplete
personal information

rpaduii, B MOCAEAHHE ACCATHUAETHS BO3POCAO A0 47 u 12 cooTseT-
crBenHo [18]. «Bo3saeiicTBUe BpeAHBIX BEIIECTB NPH BBIIOAHEHUH
MAASIPHBIX Pab0T> SIBASIETCSI IPHMEPOM IIPOU3BOACTBEHHOTO IIPO-
I1ecca, KAACCUQHITMPOBAHHOTO KAK «KAHIIEPOTeHHBIH AAS YeAOBe-
Ka>» (rpyrma 1) u moBwImIaOIEro PHCK pa3BUTHS paKa AETKHX U
MOY€BOTO Iy3BIPsL ¥ MaastpoB [19-21]. Otm AaHHDBIe MOATBEpKAR-
IOT BBIBOA O TOM, UTO BO3AEHCTBHE KOMIIAEKCA POH3BOACTBEHHbIX
$aKkTOpPOB Ha MAASIPOB HIMEET CBSI3b C PUCKOM Pa3BUTHS PaKa AETKUX
u MoueBoro my3bipsi. OpHAaKO B HacTosIlee BpeMsl TOYHO He SICHO,
KaKo#t areHT (MAM areHTHl) B paboTe MaAsIpa MOBBILAIOT PUCK Pas-
BHUTHS PaKa AETKUX U MOYeBOTO ITy3bIps. MaAsipbl MOTYT HOABEp-
raThCsl BOBACHCTBHIO HECKOABKUX KaHI|ePOTeHOB, BKAKOYas achect,
COeAMHEeHHS XpOoMa (VI) u amoxcup kpemuus. ITockoapky Bo Bcem
MHpe HECKOABKO MUAAMOHOB Y€AOBEK PabOTAIOT MAASIPAMH, AQXKE
He3HAYUTEeAbHOE YBEAMYeHHe PHCKA MMeeT 0coboe 3HadeHwe.

AASI OLIeHKH KaHI]epOTeHHOCTH YYUTHIBAIOTCS HCCAGAOBAHMUS CO
Bcero Mupa. IIpeamoaaraeTcs, 4To ompepeAeHHe KaHLepOreHHON
OTIACHOCTH AASl TOTO MAM MHOTO areHTa UMeeT FA0baAbHOe 3HaueHue.
Hanpumep, papoH sSBAsIeTCS KaHI}epOreHOM He3aBUCHMO OT TOTO, B
KAKO¥ 9aCTU MUP2 pabOTHHKHY TOABEPIAIOTCS BO3AEHCTBHIO. UTO Ka-
caeTcst KAACCHPUKAIIMH ITPOPECCHil, TO TO MOXKET UMeTh 3HaUeHNe,
a MOXET U He UMETb AO TeX IIOp, [I0Ka He OYAYT BHIITOAHEHBI IOAHbIE
XapaKTepPHUCTUKYU OIIPeACAEHHOM IPOPeCCHOHAABHOM AESITEABHOCTH,
U B CAYYae, ECAM YCAOBHSI TPYAQ AASL, Ka3aAOCh Obl, CXOAHBIX IIPO-
deccuil pasAMYAIOTCS B PasHbIX CTpaHax, TpeOyeTcs IMpoBepeHUe
HCCAEAOBAaHUIL 10 KOHKPeTHBIM cTpaHaM. IIpu mepexope ot one-
HOK OIIACHOCTH K PUCKY HEOOXOAUMO MPOBEACHHE UCCAEAOBAHHIL
B KOHKPETHBIX YCAOBHSIX AASL TOTO, YTOOBI HA3BaTh CIIOCOOCTBYIO-
IMe PasBUTHIO PaKa IPHYHHBI, IOCKOABKY KaK BEAUYHHA PUCKA, TAK
U COOTHOIIEHNE «A032-0TBeT>, i ocoberno EF, BeposTHo, 6yayT
OTAMYATHCS OT PETHOHA K PErHOHY H3-3a PAa3AHYHI B YPOBHAX BO3-
AEYCTBIIS, XapaKTepUCTUKAX POM3BOACTBEHHOTO Ipoljecca, My TAX
BO3AEHCTBHUS, BO3MOXHOCTH BO3AEHCTBUS TeX MAH MHBIX $aKTOPOB
IPOU3BOACTBEHHOTO IPOIIeCCa, COMYTCTBYIOMUX PpaKTOPax U HC-
XOAHBIX PHCKaX 3A0KaYeCTBEHHBIX HOBOOOPa3OBaHMUIL.

1,152 workers employed only in non-eligible enterprises

1,140 workers not employed after 1974
11,787 workers with cumulative employment <1 year during 1975-2010,
|

Asbest Chrysotile Cohort
35,837 workers with
cumulative employment >=1

. year during 1975-2010

Alive at end 0of 2015 Censored at last date known to be alive in oblast 4,309
18,799 (52%) (12%)
Deceased at end of 2015
12,729 (36%)
\

Figure 1. Enumeration of the Asbest Chrysotile Cohort and the vital status at the end of follow-up
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This study combines individual work histories and follow-
up data from the Civil Acts Registration Office in the Sverdlovsk
Oblast to estimate and compare cancer mortality rates for groups
of workers with different levels of exposure. The study is important
because it focuses on the cancer risks of exposure to chrysotile
asbestos alone. Other advantages are that it is a large cohort that
includes a large number of women (unlike the studies from North
America, China, or Western Europe), a long follow-up period, and
the availability of detailed data about airborne dust concentrations.
This study is funded by the Ministry of Health of the Russian
Federation and the main results are expected in 2021. In total,
35,837 workers were enrolled in the study, so it is the largest cohort
study of asbestos miners and millers in the world [28, 29].

The NORD-TEST study is another example in ENV focusing
on occupational exposures. This is a registry-based case-control
study in the Nordic countries investigating parental occupational
exposures and risk of testicular cancer in their offspring. Testicular
cancer is relatively rare (1.8 per 100,000 worldwide) but the
incidence has been increasing in most countries in the last decades.
Testicular cancer mostly occurs in young adults and is associated
with genital disorders in childhood, so it is believed that prenatal
environmental risk factors play a role, in particular endocrine
disrupting agents. The NORD-TEST study is feasible because it
is in a region known to have the highest prevalence of testicular
cancer in the world and known for their high quality of data
registration. Cancer registration has been mandatory in the Nordic
countries since the 1960s, which allows a long-term recruitment
and the inclusion of a large sample. Moreover, the use of a unique
identification number for each individual in all of Nordic registries
allows a linkage of data between registries that provides valuable
information on the index person and on his relatives [30]. For
estimating occupational exposures, we use the Nordic Occupational
Cancer Study Job-Exposure Matrix (NOCCA-JEM), allowing
studying specific occupational exposures based on occupational
information from censuses [31]. No strong associations between
parental occupational exposures and testicular cancer risk in the
offspring have been detected; although sub-analysis have indicated
a small association between maternal exposure to aromatic
hydrocarbon solvents, and paternal exposure to chromium VI and
testicular cancer in their sons [32-35].

AGRICOH is an international consortium of around 30
agricultural cohort studies from around the world to encourage
and support data pooling to study associations between diseases
and agricultural exposures that individual cohorts do not have
sufficient statistical power to study [36]. To strengthen research
in under-studied settings the consortium strives to identify new
participating agricultural cohorts in low- and middle-income
countries. The consortium is coordinated by a steering group that
runs for a term of five years (currently 2021-2025). In the first
project within the AGRICOH consortium, crop-exposure matrices
were developed for an assessment of occupational exposure to
pesticide active ingredients and chemical groups [37]. An analysis
on pesticide use and risk of non-Hodgkin lymphoma has recently
been published [38].

The International Nuclear Workers Study (INWORKS) is a
collaborative epidemiological study to improve knowledge about
health effects of prolonged low-dose exposure to ionising radiation.
It is a multinational cohort study, following 308,297 workers in
the nuclear industry in France, the UK and the USA. With a mean
follow-up of 27 years, the number of observed deaths was 66,632,
including 17,957 deaths due to solid cancers, 1,791 deaths due to
haematological cancers and 27,848 deaths due to cardiovascular
diseases. The analyses demonstrated a significant association
between red bone marrow dose and the risk of leukaemia (excluding
chronic lymphocytic leukaemia) and between colon dose and the
risk of solid cancers [39, 40]. INWORKS is an important source of
information in the protection of adults from low-dose rate exposure
to ionising radiation [40].

Other international consortia such as the Childhood Cancer
and Leukemia International Consortium (CLIC) and the

InuaeMHOAOTHS POdeccnoHasbHOro paka B MAMP. Bos-
AefICTBHE KAHI|ePOTeHOB Ha PaboyeM MecTe, KaK IPABHAO, IIPOKC-
XOAWT MHTEHCHBHEe, YeM B OKpyxaromeil cpeae. Ilommmo aroro,
PabOTHHKOB Aerde U3y4aTh [0 CPABHEHHUIO C HACEACHHEM B IIEAOM,
IIOCKOABKY OHH, KaK IPaBHAO, yXe «OTCAEXHBAIOTCS» paboTopa-
TeAeM, MMEIOTCS 3aIHCH 00 MX MpodeCCHOHAABHOM MapIIpyTe, HX
Aerde HAOUPATb B IPYIIIBI AASL ICCAEAOBAHUI, pabOTOAATEAD MOXKET
Ha3HAYUTD BPEMS AAS YIACTHA B HCCACAOBAHHH, A TAkKe HX MOXHO
HAOAIOAATb B AHAMHUKE B TeUeHKE AOATOTO IIepHOAA BpemeHH. ITo
9THM IPHUYUHAM SITMAEMUOAOTHYECKHIE HCCACAOBAHNS B IPOM3BOA-
CTBEHHbIX KOAAEKTHBAX BHECAU CYIIeCTBEHHBIH BKAQA B COBpEMeH-
Hble 3HaHHA 0 KaHleporeHax. MAMP uHoraa MHUIIMMpPYeT U IpoO-
BOAHT UCCAEAOBAHHUS AASI IIOHCKA OTBETOB HA KOHKPETHBIE HCCACAO-
BaTeAbCKHe BOIIPOCHI HAH CO3AAET MeXAYHapOAHBIE KOHCOPITHYMBI
yKe IIPOBEAEHHDBIX HCCACAOBAHHMIM.

IprMepamu HCCAGAOBAHMI, HUITUUPOBAHHBIX X KOOPAHHHUPY-
embix MAMP, a Taxoke NpoBOAMMBIX B coTpypAHHYecTBe ¢ MAMP
TI0 BCeMY MHPY, SBASIOTCS HCCAGAOBAHME PUCKA PA3BUTHA 3AOKa-
4eCTBEHHBIX HOBOOOPA30BaHUI CpeAr pabOTHUKOB, IIOABEPraio-
LJHXCSI BO3AEHCTBUIO OGUTYMA IPU MPOM3BOACTBE aCPaAbTOOETOHA
(«Study of European Asphalt Workers»), a Taxxe nccaepOBaHue,
CBSI3aHHOE C YCAOBHSMHU TPYAQ, BO3ACHCTBHEM GaKTOPOB OKpYKa-
IomIeH cpeabl U pakoM Aérkux B IlentpaabHoi u Bocrounoit Es-
pore («Occupation, Environment and Lung Cancer in Central and
Eastern Europe»). HccaepoBaHMe IPOM3BOACTB acPaAbTOOETOHA
CTaAO BOXXHBIM PeCypcoM, MOAOKeHHBIM B ToM N¢ 103 Mownorpa-
¢uit MAUP «Burymsl 1 BolAeAeHHs U3 OUTYMa, a TakKe HEKOTO-
poie N- i S-reTepoLuKAMYeCcKre TOAULIUKAMYECKHE APOMATHIECKUe
YTAEBOAOPOABL», OybamKoBarHoro B 2013 1. [22]. 3a6oaeBaemocTs
PAKOM AETKHX ¥ CMEPTHOCTD OT Hero GBIAM CAMBIMH BHICOKHMH B
Lentpassnoit u Bocrounoit Espomne. ITosTomy B xorIe 1990-x Ir.
MAVIP vHUITMEPOBAAO MHOTOIIEHTPOBOE HCCAEAOBAHME IO THITY
«CAy4ail — KOHTPOAD>, B XOA€ KOTOPOTO H3YYaAHCh 00pa3 XU3HH
1 paboTa B podeccHu B 6 CTpaHAX 3TOrO PETrHOHa, a Talke B Be-
AMKOOPHTAHHHU. DTO CCAAOBAHHE BKAIOYAAO COOP IOAPOOHOI HH-
popmaruu us aHkeT 06 obpase xu3HU 1 paboTe B mpoeccun, a
TaKKe 0T6Op OGHOAOrHYecKUX 00pasLioB. JTa HHPOPMALIUS O3BO-
AVIAQ [IOATOTOBHTD MHOTOUKCACHHBIE HaydHbIe PAOOTHI M AOTIOAHHAQ
AQHHBIE ABYX KOHCOPLILYMOB (BMeCTe npeacTaBasiomux moutu 100
HAYYHDBIX MyOAMKALHMiL), TAKAX KaK «MeXAyHapOAHBIA KOHCOPLH-
yM 110 paky aérkoro» («The International Lung Cancer Consortium
(ILCCO)») u «Ilpoexr CUHEPTUS» («SYNERGY project>)
— MeTa-aHAAM3 UCCACAOBAHHI «CAYYaH-KOHTPOAb> COBMECTHOTO
BO3AEHCTBHA IIPOPECCHOHAABHDIX KaHIIePOTreHOB Ha Pa3BUTHE paKa
Aérkux [23, 24 ]. MHOTHe M3 9THX KPYIIHBIX HCCACAOBAHHI BHECAU
BKAAA B mocaepyromue onenku Monorpaduit MAMP, Hanpumep,
oM N2 105 Monorpapuit MAVIP «BrIxaonHble ra3bl AU3EAbHBIX
¥ GEH3UHOBBIX ABHTaTeAeHl U HEKOTOpble HUTPOApeHsl>» [25, 26].

B Hacrosimiee BpeMsi 3HAKOBBIM HCCAEAOBATEABCKHM IIPOEKTOM
0 KOAMYECTBEHHOMY OIPEACACHHIO KAHI|EPOTeHHBIX PHCKOB OT
BO3AGHCTBHSA NPOM3BOACTBEHHOTO (GaKTOpa ABASETCS KOTOPTHOE
HCCAEAOBaHME PabOTHUKOB XPH30THAOBON HPOMBIIIAEHHOCTH, TO
€CTb HCCACAOBAHIE PAOOTHHKOB, 3aHSTHIX Ha AOObIUE 1 06OTaleH M
XpU30THAOBOTO acbecta B ropope Acbecr, Poccniickast Oepeparyus
[27]. D10 peTpoCneKTHBHOE HCCAEAOBAHHE TOKasaTeAel CMepT-
HOCTH OT 3AOKa4eCTBEHHDBIX HOBOOOPA30BaHHI1, IPOBEAEHHOE CO-
BMecTHO ¢ «Hay4Ho-mccAeAOBaTEABCKIM HHCTHTYTOM MEAMIIHHBI
Tpyaa uMenn akapgemuka H.O. Mameposa» (Mocksa) u «Exkare-
PUHOYPrCKUM MEAMIIMHCKUM HAYYHBIM LIeHTPOM MPOQUAAKTHKHU U
OXPaHbI 3A0POBbs paboumx mpomrpeanpustuit> (Exarepunbypr).
OcHOBHbIE IJeAH HCCAGAOBAHHS 3aKAIOYAIOTCS B AAAbHEHIIEM OIIpe-
ACACHHH 3aBHCHMOCTH <A03a — OTBET> MEeXAY BO3ACHCTBHEM XPH-
30THAOBOTO acbecTa ¥ BOSHUKHOBEHHEM 3AOKAYEeCTBEHHBIX HOBO-
o6pasoBanuit (KOTOpbIe, KaK yoKe yCTAHOBACHO, BbI3BIBAIOTCS ache-
CTOM), M AOTIOAHEHHH MMEIOIUXCS AAHHBIX O MIOTEHIUAABHOM PH-
CKe Pa3BUTHSI APYTHX BHAOB 3AOKA4eCTBEHHBIX HOBOOOPA30OBaHMUIL.
Ha pucynxe 1 npeacTaBaeHa cxema GOpPMHPOBAHKSA KOTOPTHI pa-
OOTHHKOB XPU30THAOBOM IIPOMbIIIAEHHOCTH.

HccaepoBarne 0ObeANHSIET HHAMBHAYAABHBIE AQHHBIE O TIPO-
(eccOHAADHOM MapuIpyTe M AAHHbBIE O MPHYMHAX CMEPTH yMep-
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49922
YHHKAABHBIX PAOOTHHKOB U3
apxusos ITAO
«YparachecT»

Aast 6 pabOTHHUKOB UMEIOTCS
HETIOAHBIE IEPCOHAABHBIE
AAHHBIE

1152 paboTHHKA, 3aHATHIX HA HE TIOAXOASIHMX AASL ICCA€AOBAHHSI IIPEATIPHATHSX
1140 paboTHuxoB He paboTasu mocae 1974

11 787 paboTHUKOB C 061mmM cTaxkeM <1 roaa B TeueHue meproaa 1975-2010

Koropra pa6orankos
XPH30THAOBOH
P OMBIIACHHOCTH
35 837 pabOTHHKOB CO CTAKEM
>= 1 ropa B Te4eHHE TIEPHOAA
1975-2010

B >xuBBIX OCTAAOCDH K KOHITY
Habaroaenus B 2015
18799 (52%)

3BecTHA TOABKO TIOCAEAHSIS AATA, Ha KOTOPYIO YeAOBEK OBIA
B 1 posxusaa B CBepaAoBckoit obaactu 4309 (12%)

YMepAO K KOHITY
Habaoaenus B 2015 -

12729 (36%)

Puc. 1. ®opmupoBanue KOroprsl paGOTHHKOB XPU30THAOBOI IPOMbINIACHHOCTH M HX JKH3HEHHBII

CTaTyC B KOHIIE HaGAIOAeHPLﬂ

International Head and Neck Cancer Epidemiology Consortium
(INHANCE) have a wider scope than studying occupational
exposures. Nevertheless, they permit analysis on occupational
exposures in a sub-set of studies, i.e. in the studies that have
collected job titles of the study subjects and/or their parents [41-
44]. These consortia have been initiated at or in collaboration with
IARC. ENV has reported results of parental occupational exposures
to pesticides, paints and extremely-low frequency magnetic fields
(ELF-MF) and leukaemia risk in the offspring; whereas a modest
risk increase was observed with parents’ exposure to pesticides
[43], no associations were seen for occupational paint exposure
[42] or exposure to ELF-MF [45].

IARC has gained experience in coordinating consortia and
hosting data over many decades and is regarded as an impartial
partner in international collaborations. Pooling of studies, i. e.
merging data from several studies into one database, always requires
close collaboration between partners, to harmonize and exploit the
data in the best possible manner. When pooling data is successful
it is a valuable study type to be able to study rare exposures and
combined exposures, and to do sub-analyses such as restricted
to never-smokers, women, or specific age-groups etc. A pooling
project should be based on good-quality studies; otherwise, its high
scientific value is weakened. Today’s challenges include enhanced
data protection of personal data around the world. We currently
use anonymised data in our pooled databases, while the key to
identifiers and access to extended national data stay in respective
national institutes. IARC can complement regional and national
research agendas by doing research that is difficult to carry out in
individual countries, e. g. on rare exposure conditions. We welcome
regional and national research institutes to work together with
IARC to study cancers in under-researched affected populations,
and to study cancers whose causes are unknown.

Measuring exposures. Quantitative exposure assessment
(e. g. air concentrations in mg/m® summed over a working
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IIMX YA€HOB KOropThl (10 AAHHBIM TEPPUTOPUAABHOTO YTIPABACHHS
3AT'C CBepasoBckoit 06AACTH) AASL OLICHKH U CpaBHeHH ITOKa3aTe-
Aeil CMEPTHOCTH OT 3A0Ka4eCTBEHHBIX HOBOOOPA30BAHHIT AASL TPYILI
PabOTHHKOB C Pa3AUYHBIM YPOBHEM BO3AEHCTBIS pakTopa. 3HauH-
MOCTb 3TOTO HCCACAOBAHHS OTIPEACASETCS TEM, 4TO OHO CHOKYCHPO-
BaHO Ha PYCKe Pa3BUTHS 3A0KaYeCTBEHHBIX HOBOOOPa30BAHHIT TOAB-
KO OT BO3AEICTBHSI XpH30THAOBOrO acbecTa. Apyrue npenmyIrecrsa
3aKAIOYAIOTCA B TOM, 9TO AAHHAsI KOTOPTA AOCTATOYHO BEAHKA, a ITO-
TOMY BKAIOYaeT 60ABIIOE KOAUYECTBO XKEHINHUH (B OTAMMHUE OT HCCAE-
aosanmit u3 CesepHoit AMepuxu, Kuras uau 3anasnoit Espomnst),
HMeeT AAUTEABHBIH IIEPHOA HAGAIOACHHS, a TAKKe BKAIOYAET IIOA-
poGHBIe AQHHBIE O KOHIIEHTPALIUSX [BIAY B Bo3ayxe. VccaepoBanue
¢unanCcHpyercsa MunucTepcTBOM 3apaBooxpaHenus Poccuiickoi
Depepanmy, OCHOBHBIE Pe3yABTaTHI 0XHAAOTCS B 2021 1. Beero B
HeM NpuHAAM y4acTre 35 837 pa60THHKOB, YTO AEAAET AAHHOE KC-
CAGAOBAHHE KPYIHEHIINM B MHPe KOTOPTHBIM HCCAGAOBAHHEM pa-
6OTHMKOB, 3aHATHIX B A0ObIYe 1 oboramenuu acbecra [28, 29].
HccaepoBanne «<NORD-TEST>» sBasieTcs emé OAHUM IpHMe-
pom paboTsr OTAeAd TIPH U3YYEHUH BO3AEHCTBHS IIPOM3BOACTBEH-
HbIX $paKTOpOB. Mccaep0BaHMe «CAyYall — KOHTPOAD>, IPOBOANIMOE
B CKaHAMHABCKMX CTPaHAX, OCHOBAHO HAa AQHHBIX CUCTEMHBIX pe-
THCTPOB 3200A€BaHUH M POBOAUTCS C LIEABIO H3YYEHHUs BO3AEH-
CTBHUS IPOM3BOACTBEHHBIX (aKTOPOB Ha B3POCAOE HaceAeHHE U
PHCKa Pa3BUTHA Paka SUYEK y UX IIOCACAYIONEro mokoAeHus. Pax
AMYEK BCTPeYaeTcs oTHocUTeAbHO peako (1,8 Ha 100 Thic. yeso-
BeK BO BCeM MHUpE), HO B [IOCAGAHUE AGCSTHACTHS B GOABIIMHCTBe
CTpPaH TOT IIOKa3aTeAb pacTéT. Pak simyex BCTpevaeTcs B OCHOBHOM
Y MOAOABIX AIOAEH M CBSI3aH C 3a00A€BaHMSIMH IIOAOBBIX OPraHOB B
AETCKOM BO3PacTe, II09TOMY CYHUTACTCSH, YTO ONPEACACHHYIO POADb
UT'PAIOT IpeHaTaAbHbIe GAaKTOPHI BHEIIHE! CPEAb, B YACTHOCTHU Ha-
pyluaonye paboTy SHAOKPHHHOM CHCTeMsI areHTsL KlccaepoBanue
«NORD-TEST> cTaA0 oCyleCTBUMBIM IO TOH NMPHYHHE, YTO OHO
IPOBOAUTCS B PerHOHe, U3BECTHOM CaMO¥ BBICOKOM pacHpocTpa-
HEHHOCTBIO PaKa SMYeK B MHPE ¥ CBOMM BBICOKMM KaueCTBOM PerHt-
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life) is required in epidemiological studies when the aim is to
estimate exposure-response relationships. When studying risk
factors for cancer, we are interested in past exposures up to 30
or more years ago, because of the long latency between exposure
and cancer development. There exist different types of sources
for occupational exposure data. Examples of national exposure
databases in Europe include NEDB in the United Kingdom
[46], COLCHIC in France [47], MEGA in Germany [48], and
EXPO in Norway [49]. In addition, there are industry-specific
multinational exposure databases such as PAPDEM for the paper
and pulp industry [50], EXASRUB for the rubber manufacturing
industry [51], and AWE for the asphalt industry [52]. Furthermore,
there are multinational exposure-specific databases like the IMA-
DMP on respirable (silica) dust [53], the WOODEX project for
wood exposures [54], and ExpoSYN for asbestos, chromium,
nickel, polycyclic aromatic hydrocarbons (PAH), and respirable
crystalline silica created for the SYNERGY project [SS]. Finally,
research institutes and companies often collect exposure data that
are kept in archives or electronic files without being published
[52, 51] that may be used in the development of workplace-specific
JEMS such as done for exposures at a beryllium processing facility
in the US [56].

The Russian Federation has a strong tradition to measure
occupational exposures in workplaces. This is an asset, especially
if these measurements can be used for research, i. e. to model
and estimate past exposures of workers in occupational cancer
studies. This was successfully done in the above-mentioned Asbest
Chrysotile Cohort Study. The cumulative dust exposure during
the complete work history was re-constructed for 35,837 workers,
after extracting information of their occupational history from
the company archives. Figure 2 shows cumulative dust exposure
among workers in different work locations. Workers in the mine,
auto-transportation, and external rail work mostly outdoor and are
therefore exposed to lower levels of dust, while workers who were
employed only in factories or the Central Laboratory experienced
higher cumulative dust exposure. As expected, workers who were
employed in both areas accumulate the intermediate level of dust
exposure [57].

How many are exposed is useful to know to set priorities.
Risk assessment, hazard surveillance, and setting priorities
for prevention require knowing the extent and distribution of
occupational exposure to carcinogens. Accordingly, the National
Institute for Occupational Safety and Health (NIOSH) in the US
developed a National Occupational Exposure Survey (NOES)
and Database for hazard surveillance and the Finnish Institute
of Occupational Health constructed the CARcinogen EXposure
database CAREX, i.e. an international information system on
occupational exposure to carcinogens [58, 59]. The CAREX
project covered all agents, groups of agents, and process-generated
substances which were considered by the IARC as known or
suspected carcinogenic agents as of February 1995 [60]. It is
possible to explore the CAREX database by country, agent, and/
or industry. The drawback is that these estimates derive from
the 1990s and have not been updated since. CAREX Canada is
an evidence-based carcinogen surveillance program for Canada
that began around 2005 [61, 62]. It’s an extension of the original
project in the sense that it also estimates levels of exposure to
specific carcinogens. CAREX Canada also produces web-based
tools to access their database and useful guidelines for selected
topics. Another attractive feature is that CAREX Canada provides
an estimated proportion of workers exposed in an industry and not
only numbers, which is useful in epidemiology when calculating
population attributable fractions. The methodologies used to create
CAREX and CAREX Canada may well serve as inspiration for
hazard surveillance and priority setting in the Russian Federation,
particularly if previously unpublished exposure data from relevant
companies and institutes can be accessed and tabulated.

Estimate burden from local studies. Occupational exposures
in specific jobs may differ substantially between countries and
over time, as materials and technologies change. For example,

CTPALIMH AQHHBIX. 3A0Ka4eCTBEHHbIE HOBOOOPA30BAHHS CTAAH PErH-
CTPUPOBATHCS B 003aTEABHOM IOPSIAKE B CEBEPHBIX CTPAHAX ellje
¢ 1960-x IT., 9TO [I03BOASIET OCYILIECTBASTh HAOAIOACHHE B TeYeHHEe
AAHTEABHOTO IIEPUOAA BPEMEHH H CO3AABATH OOADIIIKE BBIOOPKH U3
nomyasnuu. KpoMe Toro, ucroab3oBanmne yHHKaABHOTO HAEHTH-
QHUKaIMOHHOro HOMepa, MPHCYKAAEMOTO KAKAOMY IEAOBEKY, BO
BCEX PErHCTPaX CKAHAMHABCKUX CTPAH MO3BOASIET CBS3ATb AAHHBIE
MEXAY HHMH, YTO AQE€T IIeHHYI0 MHPOPMAIMIO O YeAOBeKe H ero
poacTBenHHKax [30]. AAS OLieHKH BO3ACHCTBHUSA IPOU3BOACTBEHHBIX
daxropos OTaea ucnoabsyer Marpuny «IIpodeccus-osaeiicTsue>
CKaHAMHABCKOTO MCCACAOBAHHUS IIPOPECCHOHAABHBIX 3A0KaYeCTBEeH-
HbIX HOBoO6pasosanuit ( «Job-Exposure Matrix (NOCCA-JEM)> ),
AQIOIYIO BO3MOXXHOCTb M3Y4aTh BO3AECHCTBUE KOHKPETHbIX IIPOU3-
BOACTBEHHBIX (aKTOPOB Ha OCHOBE HHPOPMAIMK O HPOdeCcCHr u3
IIPeACTaBACHHBIX CIIUCKOB [ 31]. CHABHOM CBA3H MEXAY BO3ACHCTBH-
eM IIPOM3BOACTBEHHBIX GAKTOPOB Ha B3POCAOE HACEACHHE U PUCKOM
Pa3BUTHS PaKa SIMUEK Y IIOCACAYIOLIEro IIOKOACHHUSI OOHAPYKEHO He
OBIAO, XOTS CyDaHAAN3 IIOKA3aA CAAOOTIOAOXKUTEABHYIO CBSI3b MEKAY
BO3AEICTBHEM apOMATHYECKHX YTAEBOAOPOAHBIX PACTBOPHTEeALH Ha
Marb, a Taloke BO3ACHCTBUEM IIECTHBAAGHTHOTO XpOMa Ha OTIIa M
PaKOM sIMYeK y MX ChiHOBelt [32-35].

«AGRICOH>» — MeXAyHapOAHBII KOHCOPIIUYM, BKAIOYAIOIHE
npuMepHO 30 KOTOPTHBIX CCAEAOBAHMI 3aHATHIX B CEABCKOM XO-
3sIICTBE PAGOTHIKOB CO BCErO MHpA ¥ IPU3BAHHBIN CTUMYAHPOBATH
H [IOAAEPIKHBATh OObeAUHEHIE AAHHBIX AASI U3yYeHHS ACCOLIHALIHIT
MeXAY 3200AeBaHISIMHU U BO3ACHCTBHEM $PAKTOPOB, BCTPEYAIOLIIMCSE
¥ PAOOTHHKOB CeAbCKOXO3SIICTBEHHOTO CeKTOPA, IIOCKOABKY OTAEAD-
HbIe KOTOPTHI He MMEIOT AOCTATOYHOMN CTATHCTHYECKOH MOIIHOCTH
s nsygenns [36]. AAs yAymmeHust 3§ $eKTHBHOCTH HCCAEAOBAHHI
B HEAOCTATOYHO H3YYEHHBIX YCAOBUAX KOHCOPIIMYM CTPEMHTCS BbI-
SIBUTH HOBbIE KOTOPTHI paOOTHUKOB, 3aHSATHIX B CEABCKOM XO3SIHCTBE,
B CTPaHaX C HU3KUM M CPEAHHM ypoBHeM A0xoaa. Korcopiym ko-
OPAMHHPYETCS PyKOBOASAIIEH IPYTIION, KOTOPas YIPaBASieT XOAOM
FICCAGAOBAHHS B TedeHHe IATH AeT (Tekymas rpymma 6yaet pago-
Tath ¢ 2021 1o 2025). B nepBoM mpoekTe B paMKax KOHCOPLAYMA
«AGRICOH> 6b1AM pa3pabOTaHBI MATPHIIBL II0 THITY «PaOOTHHK
CeAbCKOTO XO035IMCTBA-BO3AENCTBHE>» AASL OIIEHKU BO3AEMCTBUS aK-
THBHBIX KOMIIOHEHTOB II€CTHIIMAOB M IPYIII XMMHUKATOB B Ka4ecTBe
IpoQeccHOHAABHBIX BpeAHBIX PpakTopos [37]. HepaBHO 6b1a ormmy-
GAMKOBAH AHAAM3 MCIIOAB30BAHIS NIECTULMAOB U PHCKA Pa3BUTHU
HEXOAXKHMHCKOMN AuMdomst [38].

MeskAyHApOAHOE HCCAEAOBAHHE PAGOTHHKOB SIACPHOM SHEpre-
tuku («INWORKS>») — 3TO COBMECTHOE 3IHAEMUOAOTHIECKOe
HCCAeAOBAHME, HATIPABACHHOE HA M3yYeHHE OCACACTBHI AAUTEAD-
HOTO BO3AEHCTBHS HU3KHX AO3 HOHH3HPYIONIEro H3AYYEHHA Ha 3A0-
poBbe pabOTHUKOB Cdepbl SIASPHOI SHEPTEeTHKH. AAHHOE UCCAEAO-
BaHMe SBASETCS MHOTOHAI[IOHAABHBIM KOTOPTHBIM HCCACAOBAHHEM,
B KOTOPOM IIpHHSAK yuacTie 308 297 pabOTHHKOB ATOMHOM IIPO-
mbiaenHocTH Qpanrun, Beankobpurannu u CIIA. TIpu cpeanem
CpOKe HabAIOAEHHSI, PABHOM 27 FOAQM, YHCAO 3aPETHCTPHPOBAHHBIX
CAy4aeB CMEPTH COCTaBHAO 66 632, B Tom uncae 17 957 cmepreii ot
CoAUAHOrO paka, 1791 cmepTdb oT Aeiiko30B u 27 848 cmepTeit oT
CepAEUIHO-COCYAHCTBIX 3aboAeBaHMIL. FlccAeAOBaHHS TOKA3AAM 3HA-
YHTEABHYIO CBSA3b MEKAY AO30H HOHU3UPYIOIIETO H3AYIEHHUS, IIOAY-
YeHHO} KPacHbIM KOCTHBIM MOBIOM, M PHCKOM Aeitko3a (MCcKAIoYas
XPOHMYECKUI AUM(OLIUTAPHBIN AeﬁKO?S , A TAKKe MEXAY AO30H HO-
HHU3HPYIONETO U3AYYEHHs, TOAYI€HHON TOACTOM KMIIKOM, M PHCKOM
Pa3BUTHS COAMAHBIX PaKOBbIX 3a60aeBanuit [39, 40]. Uccaepopa-
Hue <« INWORKS> siBAsieTCS BaYKHBIM HCTOYHUKOM HHPOPMAIIUY B
00AACTH OXPAHBI 3AOPOBbSI BBPOCAOTO HACEACHHS OT BO3ACHCTBHS
HU3KUX AO3 HOHU3HPYIOWUX H3AyYeHHuit [40].

Apyrre MeXAyHapoAHBIe KOHCOPIIMYMBI, TaKHe Kak «Mexay-
HAPOAHBIN KOHCOPIJMYM IO 3A0KAYeCTBEHHBIM HOBOOGPA3OBaHHU-
am u aeitkemun cpeau peteit» («Childhood Cancer and Leukemia
International Consortium (CLIC)») m «MeXAyHApOAHbIH KOH-
COPIIMYM IIO SIHUAEMUOAOTHH 3A0KAYeCTBEHHBIX OITyXOACH TOAOBBI
u meun>» («The International Head and Neck Cancer Epidemiology
Consortium (INHANCE)> ), umeroT 60Aee TMpPOKHit OXBAT H3y4a-
eMBIX BOIPOCOB, 4eM IIPOCTO M3yYeHHEe BOACHCTBHUS IIPOU3BOA-
CTBeHHBIX pakTOpoB. TeM He MeHee, OHM MO3BOASIOT IIPOBOAUTD
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Fig. 2. Box plot showing distribution of cumulative dust
exposure by work area, in exposed workers in the Asbest
Chrysotile Cohort study.

construction workers in Sweden and Qatar are likely exposed to
different concentrations of Respirable Crystalline Silica (RCS)
because their basic construction material (quartz sand in Sweden
and limestone aggregates in Qatar) contains different proportions
of RCS. Likewise, bus drivers will be exposed to different levels of
diesel motor exhaust depending on what kind of bus they drive,
permissible exhaust emission regulations, and how busses are
fuelled in respective region or country.

Most studies estimating the cancer burden due to occupational
exposures are conducted in Western Europe, North America
or Australia [4, 12, 63, 64], i. e. countries where the economic
development and technologies used are comparable. Therefore,
it is important to expand this knowledge base to other parts of
the world, including the Russian Federation. The way forward
is to conduct exposure surveillance and epidemiological studies
collecting occupational histories from study participants in more
countries, and carefully consider what exposure assessment strategy
to apply because exposure circumstances may differ from place to
place and over time as explained above.

Implement prevention. Where to start and how to set
priorities? Several options exist; two approaches are briefly
described here below, and both can be reproduced, reformed, and
adapted to other countries including the Russian Federation. The
first approach is about prioritizing substances. CAREX Canada used
the JARC Monographs Programme as starting point, beginning
with agents carcinogenic to humans (Group 1), followed by
agents probably carcinogenic to humans (Group 2A) and possibly
carcinogenic to humans (Group 2B). Their team reviewed all agents
applying three criteria: 1) was the substance likely to be present
and used in Canadian workplaces; 2) how toxic was the substance
(potency for carcinogenicity and other health effects); and 3) was
it feasible to produce a profile and/or an occupational estimate
based on the available data [65]. A fourth criterion was added for
the re-prioritization in 2015, namely: was there special interest in
the substance from the public or scientific community (based on
evaluations of CAREX materials and public and scientific inquiries
received by CAREX Canada). Shift work and solar radiation
were selected using this last criterion. Substances were thereafter
categorized into groups such as "pesticides”, "fibres/dusts" and
"industrial chemicals"to allow evaluating several exposures at a time.
Their prioritizing exercise in 2015 resulted in 36 recommendations,
i. e. 13 "high priority", 17 "medium priority", and 6 "low priority"
exposures for new estimates production or update. This whole
process is repeated on a regular basis, depending on the available
resources and new evidence arising in the community.

The second approach is about setting cancer prevention
priorities. This approach combines cancer statistics, expert opinion,
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aHAAU3 BO3AEHCTBUS MPOM3BOACTBEHHBIX (aKTOPOB B IIOATPYIIIIE
HCCAEAOBAHHIL, TO €CTh B HCCAEAOBAHMHSX, B KOTOPBIX COOpaHa UH-
popManus 0 IPOPecCHsIX YIACTHUKOB HCCAEAOBAHMS U/ AU UX PO-
auTeaeit [41-44]. Aannbie KOHCOPLyMSI 6b1A1 co3pansl B MAVIP
UAH BO3HHKAU B Pe3yAbTaTe COTpyAHHYeCTBa ¢ HUM. OTAeA pous-
BEA OIIEHKY PHCKA AHKeMHUH Y IIOCACAYIONIETO IIOKOACHHUS BCACA-
CTBHE BO3AEHCTBHS Ha POAUTEAEH MEeCTUIIMAOB, MAASIPHBIX KPACOK
U MaTHUTHBIX IIOA€}1 CBEPXHU3KOYACTOTHOTO AUAIIA30HA. YMEpeHHOe
yBeANdeHHe PUCKA HAOAIOAAAOCH IIPH BO3AEFICTBUM IIECTHIIUAOB Ha
poaureseit [43], HuKakux accoyuanyit He HAGAIAAAOCH TIPU BO3-
AEHCTBUU KOMIIOHEHTOB MAASIPHBIX KPacoK [42] MAM BO3AeHCTBHM
MArHHTHBIX OA€H CBEPXHH3KOYIACTOTHOTO AMamasoHa [45].

MALIP HaKOIIHAO OIIBIT B KOOPAMHHPOBAHUM KOHCOPIIIYMOB K
HAKOIIA€HUU AQHHBIX Ha IIPOTSDKeHHH MHOTHX AECSTUACTHM, a IO-
TOMy CYMTaeTCs OOBEKTHBHBIM M OeCIPHCTPACTHBIM NAPTHEPOM B
MEXAYHAPOAHOM coTpypHIYecTBe. OObEAUHEHHE HCCACAOBAHMUI,
TO eCTb 00beAUHEeHVe AAHHBIX U3 HECKOABKHX UCCACAOBAHUI B OA-
Hy 6a3y AQHHBIX, BCETAQ TpeOyeT TeCHOrO COTPYAHHUECTBA MEXAY
[apTHEPAMH, YTOOBI COTAACOBATD U HCIIOAB30BATb AAHHBIE HAUAYY-
M obpasom. Ilpu ycremnoM 06beANHEHNH AQHHDIX IIOAYYAETCS
IIeHHBIH THII HCCAGAOBAHHSL, TOCKOABKY OTKPBIBA€TCSI BO3MOXKHOCTD
H3Y4aTh PEAKHE BUABI BO3AEHCTBILS X KOMOMHHIPOBaHHbIE BHABI BO3-
AECTBHS GAKTOPOB, a TAKKE MOSBASIETCS BO3MOXKHOCTD IIPOBOAUTD
Cy6aHaAU3bl, UMEIOIHe OIPEACACHHbIE OTPAHIMYEHHS: 10 Ky PeHHIO,
II0 IIOAOBOMY IIPU3HAKY MAK KOHKPETHBIM BO3PACTHBIM IPYIIIAM M
T. A. IIpoeKT 0ObeAVHEHUS AQHHBIX AOAXKEH OCHOBBIBATHCS Ha Ka-
4eCTBEHHBIX HICCACAOBAHNIIX, B IPOTHBHOM CAydae ero BHICOKAs Ha-
y4HAasI [IeHHOCTb CHIDKAeTCS. AKTYaAbHbIE Ha CETOAHSIIHIIA MOMEHT
po6AEMBI BO BCeM MUPE BKAIOYAIOT B Ce0sl yCHAEHHYIO 3aIIUTY IIep-
COHaABHBIX AaHHBIX. B Hacrosmee Bpemsa B MAMP ucnoassyrorcs
AHOHMMU3UPOBAHHBIE AAHHBIE B 0ObEAMHEHHBIX 0a3aX AAHHBIX, B
TO BpeMs KaK KAIOY K HAGHTHQUKATOPAM U AOCTYITY K pacIIUpeH-
HBIM AQHHBIM OCTAIOTCSI B COOTBETCTBYIOIIMX HAIJMOHAABHBIX HH-
crutytax. MAVIP MOXeT AOTIOAHSATD PerHOHAAbHbIE ¥ HAIJMOHAAD-
Hble IIPOTPaMMBI HCCAGAOBAHMIT, TIPOBOAS HCCAEAOBAHHS, KOTOpbIe
TPYAHO IIPOBOAUTD B OTAGABHBIX CTPAHAX, HAIIPHMep, B OTHOIIEHHU
BO3ACHCTBHUS peAKo Berpedaromuxcs Gpakropos. MAWP npuraanra-
eT PerHOHAAbHBIE U HAIIMOHAABHBIE HAYYHO-HCCACAOBATEABCKHE Op-
FaHM3AIMK K COBMECTHOH PaboTe HaA U3ydeHHeM 3A0Ka4eCTBEHHBIX
HOBOOOPa30BaHUIl B HEAOCTATOYHO M3yYeHHbIX FPYIIIAX HACEACHHSI
U U3y4eHHeM 3A0Ka4eCTBEHHBIX HOBOOOPa30BaHHIL, IPUYUHbI KOTO-
PBIX OCTAaIOTCSI HEU3BECTHBIMIL

H3mepenne ypoBHeii Bo3peiicTBus. KoandecTBeHHas OljeH-
Ka YpOBHeil BO3AeHCTBUA (HanpuMep, KOHIIEHTPAIIUI B BO3AYXE B
Mr/m> 32 BeCh TIepHOA TPYAOBO#T AESTEABHOCTH) HEOOXOAMMA B JTIH-
AEMHOAOTHYECKHX HCCAEAOBAHIX, KOTAQ IIeAb HCCAEAOBAHHS COCTO-
UT B OLIEHKe B3aUMOCBsI3ell «A03a — 0TBeT>. [Ipy nsyuernu daxro-
POB PHCKa Pa3BUTHS 3A0KaY€CTBEHHBIX HOBOOOPA30BaHUII HHTEpPeEC
HPeACTABASIIOT YPOBHH BO3ACHCTBHS BPEAHBIX PAKTOPOB B IIPOIIAOM
(a0 30 u 6oaee AeT Hazap) BBHAY GOABIIOTO AATEHTHOTO ITEPHOAA
MEXXAY BO3ACHCTBUEM U Pa3BUTHEM 3A0Ka4eCTBEHHBIX HOBOOOPa3o-
BaHUIL. B Mupe cymecTByioT pasAndHbIe TUITbI HCTOYHUKOB AAHHBIX
0 BO3AEHCTBUU IPOM3BOACTBEHHBIX $pakTOpoB. IIpuMeps! Harmo-
HAABHBIX 0a3 AQHHBIX [10 YPOBHSIM 9Kcrosunuu B EBpore Bkaroda-
101 «NEDB> B Beanko6puranuu [46], «COLCHIC> Bo ®panuun
[47], «<MEGA» B Tepmannu [48] u «<EXPO» B Hopseruu [49].
Kpome Toro, cymecTByoT oTpacAeBble MHOTOHAIJOHAAbHBIE 0a-
3bI AQHHBIX 00 YPOBHSX BO3AEHCTBIL, Takue Kak «PAPDEM>» aast
LIeAAI0AO3HO-6yMaskHO# mpombimaenHoCcTH [S0], «EXASRUB>
AASL pE3HHOBOI poMbIAeHHOCTH [S1] 1 «AWE>» AAS IpOMbII-
AEHHOCTH, CBSI3aHHOMN C TPOM3BOACTBOM acdaabra [52]. Tawxke
CO3AQHBI MHOTOHAI[OHAABHbIE 0a3bI AAHHBIX C YYETOM IIPOHU3BOA-
CTBEHHOTO (akTopa, Takue kKak «IMA-DMP> 110 BAbIXaeMOH ITbIAK
(cBo6oAHOI ABYOKHCH Kpemuus) [53], mpoekt « WOODEX» mo
BO3AEHICTBHIO BeIleCTB, BHIACASIEMBIX H3 APEBECHBIX MATEPHAAOB,
[54] «ExpoSYN» 1o ac6ecTy, XpOMy, HUKEAIO, TOAULMKAMIECKAM
ApOMATHYECKUM YTAEBOAOPOAAM (TIAY), u cBobopHOI ABYOKHCH
KpeMHHUs, CO3paHHbIe AAS IpoekTa «SYNERGY» [55]. Hakomnen,
HAyY4YHO-HCCACAOBATEAbCKHE MHCTHTYTB M KOMIIAHHHU YacTO CaMH
COOHMpaloT AaHHbIE 00 YPOBHSX BO3AEHCTBHUS IIPOU3BOACTBEHHBIX
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and the published literature for the priority setting process [66].
Their approach comprises four steps: 1) assessing the impact of
the cancer types; 2) identifying cancers with the greatest impart;
3) considering opportunities for prevention; and 4) combining
information on impact and preventability. Cancer incidence and
mortality was used to assess the impact of different cancer types
on the population, and the top 12 cancers were selected. The
process of prioritizing cancers involved their impact and the best
opportunities for prevention. The prevention categories consisted
of three categories, i. e. 1) cancers with established primary or
secondary prevention strategies; 2) cancer with potential primary or
secondary prevention strategies; and 3) cancers with no established
primary or secondary prevention strategy. The strength of this
approach is that it is straightforward, transparent, and reproducible
for other settings including for occupational cancers.

To guide primary and secondary cancer prevention in general,
IARC has published the European Code against Cancer [67],
translating knowledge on cancer aetiology into public health
recommendations on how to reduce your cancer risk; the approach
includes a recommendation on occupational cancer [68]. However,
workers can only "follow rules” when they have been established,
which may be a neglected area in many low- and middle-income
countries.

Worker’s compensation. Compensation to workers that
developed their cancer due to occupational exposures is a
complex area for many reasons. Among those reasons are that
most cancers are influenced by several factors such as age, various
lifestyle factors, and sometimes genetic susceptibility; also, because
cancer develops years after the relevant exposure, this means for
workers often after they have retired or changed job. In addition,
it is difficult for someone who is severely ill to take the necessary
administrative steps to claim compensation. The procedures are
generally complicated and not well known by general healthcare
givers. A study confirms that lung cancer patients were familiar
with occupational cancers, but most of them did not believe that
past exposure could be related to their current disease. Several of
the patients considered compensation claims to be a grievance
procedure against the employers whom they did not consider to be
responsible for their disease [69]. Although there is an increasing
trend in compensation of work-related cancers (mesothelioma and
lung cancer from asbestos; nasal cavities from wood and leather
dust; ionizing radiation from nuclear work) in the last decades,
occupational cancers remain to a large extent underreported
[70, 71]. Increased education of patients, workers at high risk
of exposure, and health care providers is needed to ensure that
people with work-related cancer are identified and file a claim for
compensation [72]. In the future, it may be possible to detect what
caused specific tumours by studying somatic mutations in tumour
DNA using next-generation sequencing (NGS) technologies [73].
However, it may take decades before this technology can benefit
workers directly, given the complexity of the fast-developing omics
technologies and the associated costs.

Conclusion. Strategies of IARC to reduce occupational cancer
burden consists of 1) global cancer surveillance through enhancing
cancer registration, 2) evaluating potential cancer-causing agents as to
their human carcinogenicity via the IARC Monographs Programme
and identifying their occupational relevance, and 3) in the Environment
and Lifestyle Epidemiology Branch conducting aetiological studies on
environmental and occupational cancers especially in under-researched
populations together with local collaborators. The goal is ultimately
to strengthen the capacity to conduct epidemiological studies on
occupational cancers and to strengthen the protection of workers. To
effectively study and protect workers it’s necessary to systematically
measure occupational exposures in workplaces and monitor what
workers are exposed to.

We have previously pointed out the opportunities of large-scale
occupational prevention programs in the Russian Federation [74, 75],
based on epidemiological studies in different industries, to significantly
reduce the number of preventable cancers. The feasibility of such studies
is improved with the availability of widespread workplace exposure

$aKTOPOB, KOTOPbIE XPAHATCS B APXHBAX HAU SAEKTPOHHBIX parirax
6e3 mybankaruy [ 51, S2]. DTn AaHHDBIE MOTYT GBIT HCTIOAB30BAHDI
nipy paspaboTke MaTpuIy «npodeccus — BosaeiicTsue» (JEMS) aast
KOHKPETHBIX PO eCCHil i/ UAY pabOdUrX MeCT, HAIPUMEP, IIPU BO3-
AeCTBUH [P OM3BOACTBEHHDIX GaKTOPOB Ha 3aBOAE I10 IepepaboTke
6epuaaus B CIIIA [56].

B Poccniickoir Qepepanyy cywmecTByeT yCTOMIMBas TPAAULKS
IPOBeACHHUS M3MePEHHIT BO3AEHCTBHS [POU3BOACTBEHHBIX Bak-
TOPOB Ha PabOYMX MECTAX, UTO SBASETCS HECOMHEHHBIM IIPenMy-
LeCTBOM, OCOOEHHO eCAU ITH AAHHBIE MOTYT GBITh HCIIOAb3OBAHbI
AASL HCCAEAOBAHHIT, TO €CTb AAS MOACAUPOBAHUS 1 OLIEHKH BO3AET-
CTBUSI IIPOM3BOACTBEHHBIX $aKTOPOB Ha PAGOTHUKOB B IIPOIIAOM
B HICCACAOBAHILIX POPECCHOHAABHBIX 3A0KA4ECTBEHHBIX HOBOOG-
pasoBaHMIl. AQHHBI IOAXOA OBIA YCIIENIHO [IPHMEHEH B BBILIEYIIO-
MSIHYTOM KOTOPTHOM HCCAGAOBAHHH PaGOTHHKOB XPH3OTHAOBOM
IPOMBIIAEHHOCTH. [IbiAeBas HATPY3Ka B TeYeHHe BCETO IEPHOAA
TPYAOBOI AESITEABHOCTH ObIAQ OIIpeaeaeHa AAst 35 837 paboTHHKOB
II0CA€ TOTO, KaK OblAa ycTaHOBAeHA MHPOpManus 06 ux mpodec-
CHOHAABHBIX MApIIPYTaX, XPAHUBIIMXCS B apxuBax Kommanuu. Ha
pucynke 2 IIOKa3aHO KYMYASTHBHOE BO3AEHCTBHUE IIBIAK Ha paboT-
HHKOB B Pa3ANYHbIX pabourx 30Hax. Paboune Kapbepa, aBTOMOOHAD-
HOTO U 5KEAE3HOAOPOXKHOIO TPAHCIIOPTA pabOTAIOT B OCHOBHOM Ha
OTKPBITOM BO3AYX€ M II09TOMY [IOABEPIAIOTCS BOACHCTBHIO IIBIAU B
CPABHHTEABHO HU3KUX KOHIJEHTPALISX, B TO BPeMsl KAK AASL paboT-
HUKOB 060raTUTeAbHBIX $pabpHK UAM LEHTPAABHOM AabOpaTopun
OBIAM XapaKTepHHI 60Aee BBICOKIHE [I0Ka3aTeAr Bo3AeicTBrs. Kak 1
OXKHAAAOCD, AAS pAOOTaBIIMX Kak Ha pabpHKaX, TaK M HA OTKPHITHIX
YaCTKaX GBIAU XapaKTePHBI [P OMEKYTOUHbIE [IOKA3ATEAN KyMYAS-
THBHOTO BO3AeHcTBHA [S7].

KoAndecTBo Ar0A€il, HOABEPraOLMXCS BO3AEHCTBHIO, KaK
IOKa3aTeAb AASL PACCTAHOBKH HPHOPHTEeTOB. OLeHKa PHCKOB,
KOHTPOAB OIACHBIX GaKTOPOB U OIPeAeACHHE IPUOPUTETOB B 06-
AACTH POGUAAKTHKY TPEOYIOT 3HAHNUS O PACIPOCTPAHEHHOCTH U
YPOBHSX BO3ACHCTBISA IPOPEeCCHOHAABHBIX KAHIIEPOreHOB. B cBst-
31 ¢ 9TuM HalMOHAABHBIA HHCTHTYT HPOECCHOHAABHOTO 3A0-
posbs u 6esomacroctu (National Institute for Occupational Safety
and Health (NIOSH)) B CIIIA paspaboTar HAMOHAABHYIO CH-
CTeMy MOHHTOPHHIA BO3ACHCTBIS IIPOU3BOACTBEHHDBIX (aKTOPOB
(National Occupational Exposure Survey (NOES)) u 6a3y paHHBIX
AASL MOHHUTOpHHIA omacHocTel, a OUHCKUA UHCTUTYT MeAMLH-
upt Tpyaa (Finnish Institute of Occupational Health) cosaaa 6asy
AQHHBIX TI0 BO3AEHMCTBUIO KaHIIEPOTeHOB (CARcinogen EXposure
database («CAREX>)), To ecTb MeXAYHAPOAHYIO HHOPMALH-
OHHYIO CHCTeMy II0 BO3AEHCTBHIO IIPO$ECCHOHAABHBIX KaHIjepOre-
HoB 58, 59]. TIpoextr «CAREX>» oXBaThiBaA Bce GaKTOPHI, IPYTI-
IIbl AT€HTOB U 0OPA3yIOLHecs B IPOM3BOACTBE BELECTBA, KOTOPble

KyMyA}ITI/IBHOe B03Aef[CTBHe 3a BECb IIEPHOA npo(})eccnonaz\bﬂoro
KOHTAKTa B 3aBUCHUMOCTH OT IIPEUMYIIECTBEHHOTO MECTa PaGOTbI
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monitoring, but also depends greatly on high-quality systems for the
registration and linkage of national cancer incidence and mortality
registries, as well as worker follow-up over the long periods necessary
éfor cancer studies.

Disclaimer. Where authors are identified as personnel of the
International Agency for Research on Cancer / World Health
Organization, the authors alone are responsible for the views
expressed in this article and they do not necessarily represent the
decisions, policy or views of the International Agency for Research
on Cancer / World Health Organization.
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paccmarpuBaanch MAVIP xak m3BeCTHble MAM IpeAllOAaraeMble
KaHIEPOTeHHI I10 COCTOSHMIO Ha dpeBparb 1995 roaa [60]. Tlonck
B 6ase panHbix «CAREX>» BO3MOXEH KaK II0 CTPaHAM, TaK H IO
areHTaM U/MAM OTpacAsM IpoMmblmAeHHOCTH. HepocTarkoM AaH-
HOT'O IIPOEKTA ABASETCS TO, YTO OLIEHKU B HeM OBIAU ITOAYYeHbI ellé
B 1990-bIX ropax U ¢ Tex Iop He 06HOBAsIAUCD. KaHaackast Bepcust
6a3b1 poaHHBIX « CAREX> — 9TO Hay4HO 0O6OCHOBaHHas IPOrpaMMa
KOHTpOAS KaHIleporeHoB B Kanaae, koTopas HagaAach mpuMepHO
B 2005 1. [61, 62]. AT0 MpPOAOAXKEHHE TIEPBOHAYAABHOTO IPOEKTA
B TOM CMBICA€, YTO AAHHAS IPOTPaMMa TAlOKe OLIeHHBAeT YPOBHU
BO3AEHCTBUSI KOHKPETHBIX KaHIleporeHos. Kanapckas Bepcust 6a3sl
AauHbIX « CAREX> Taioke BBITYCKAeT BeO-HMHCTPYMEHTBI AASL AO-
CTyIa K CBOeil 6a3e AQHHBIX, & TAKXKE IIOAE3HbIE PEKOMEHAALIUH TI0
OTAGAbHBIM TeMaM. Emé opHoOM nmpuBAeKaTeAbHOM 0COOEHHOCTBIO
SIBASIETCSI TO, UTO KaHAACKas Bepcus 6a3br paHHBIX « CAREX> mpe-
AOCTaBASIET PACYETHYIO AOAK0 PAaOOTHHKOB, TOABEPraBIIUXCS BO3-
AEFICTBHIO B BBIOPAHHON OTPACAM MPOMBILIACHHOCTH, @ HE TOABKO
UX KOAMYECTBO, YTO MOAE3HO B IIIMAEMHMOAOTHHM IIPH pacyéTe CTa-
THCTHYECKUX TTOKa3aTeAell.

MeToAOAOTHH, HICTIOAB30BAHHbIE AAS CO3AQHUS QUHCKOM U Ka-
Hapcko#t Bepcuit « CAREX>>, BIOAHE MOTYT IIOCAY>XHUTb IIpHMe-
POM AAS OpTaHHM3aLMd MOHHTOPHUHTA OIACHBIX $pakTopoB B Poc-
cuiickort Pepepanun, 0cobeHHO ecAM 0becednTs AOCTYII K pa-
Hee HeOIyOAUKOBAHHBIM AQHHBIM 00 YPOBHSIX BO3ACHCTBHS OT CO-
OTBETCTBYIOIMX KOMIIAHUI M HHCTUTYTOB M CBECTU HX B €AUHYIO
0a3y AQHHBIX.

OmneHka GpeMeHH paKa COTAACHO AOKAABHBIM HCCAEAOBAHH-
sim. ITpodeccuoHasbHbBle PUCKY HA KOHKPETHBIX Pa0OYHX MecTax
MOT'YT CYIIeCTBEHHO Pa3AMYATLCS MEXAY CTPAHAMH U C TeUeHHeM
BpeMeHH 10 Mepe U3MeHeHHUs B COCTaBe MaTePHAAOB M TeXHOAOTHIL.
Hanpuwmep, crpontesstsie paboune B IlIBenuu u Karape, ckopee
BCETO, IIOABEPTAIOTCS BOSACHCTBHIO PA3AMYHBIM KOHIIEHTPAIUSIM
IIBIAM, COAEPIKAILIeH CBOOOAHYIO KPHCTAAANYECKYIO ABYOKHCh KpeM-
HUS, IOCKOABKY €€ COAepKaHHe B HX OCHOBHBIX CTPOHTEABHBIX Ma-
Tepuasax (kBapuessiit mecok B LIIBerny 1 U3BECTKOBbE KAMHH B
Karape) 6yaer pasanuarbcs. ToUHO Tak ke U BOAUTEAH aBTOGYCOB
OYAYT IIOABEPTaThCSI BOSACHCTBHIO PA3AUYHBIX YPOBHEN BBIXAOIIHBIX
ra30B AU3EABHBIX ABHTATEA€H B 3aBUCHMOCTH OT TOT0, KAKMM aBTO-
0yCOM OHH YIPaBASIIOT, AOIIYCTUMBIX yPOBHEH BbIOPOCOB BBIXAOII-
HbIX Ta30B, YCTAHOBAECHHbIX B HOPMATHBHBIX AOKYMEHTAX, 1 TOTO,
KAaKMM TOIIAMBOM aBTOOYCHI 3alIPaBASIOTCS. B COOTBETCTBYIOLIEM
pertoHe HAM CTpaHe.

BOABIIMHCTBO MCCAEAOBAHMI, OLIEHUBAOIINX OpeMst 3A0Kade-
CTBEHHBIX HOBOOOPA30BAHHUIL B pe3yAbTaTe BO3ACHCTBHUS IIPOM3BOA-
CTBEHHBIX $aKTOPOB, IIPOBOAATCA B 3amapHoit Eppomne, Cepeproit
Awmepuke uau Ascrpasuu [4, 12, 63, 64], T0 ecTb B cTpaHax, Tae
9KOHOMHUYECKOE Pa3BUTHE U HCIIOAb3yeMble TEXHOAOTHH COIIOCTABH-
MbL. [T03TOMY CTOAD BOXKHO PacIIMpsTh 6a3y 3HAHHIT Iy TEM IIPHUBAE-
YeHHs] HOBBIX YYaCTHHKOB M3 ADYTHX PeTHOHOB MHpA, B TOM YHCAE
u u3 Poccuiickoit Pepepanym. AaAbHEHIINI ITYTh 3aKAIOYAETCS B
IPOBeACHUM MOHUTOPKHTA YPOBHEH BO3ACHCTBHSA BPEAHBIX PaKTo-
POB, SIIMAEMUOAOTTYECKHX HCCAEAOBAHUIA, B KOTOPBIX OyAyT cOOpa-
HbI HCTOPHH TPYAOBOH AESATEABHOCTU YYACTHHKOB HCCACAOBAHHUI B
OoAblIIeM KOAMYECTBe CTPaH. B p0moAHeHue Ko BCceMy HEOOXOAUMO
TIaTeAbHOE PACCMOTPEHHUe TOTO, KAKYI0 CTPATErHIO OLIeHKHU BO3ACH-
CTBHS CACAYeT IIPUMEHSTD, IOCKOABKY YCAOBHS BO3ACHCTBHSA MOTYT
OTAMYAThCS B 3aBUCHMOCTH OT PerMOHA M B PA3AUYHbIE IIEPHOABI
BpeMeHH, KaK 9TO YKa3bIBAAOCH BBILIE.

Peasnsanus npoduaakruuecknx mep. CymecTByeT HeCKOAD-
KO BapHAHTOB TOTO, C Yer0 CAeAyeT HauMHATh U KaK PacCTaBUTD IIPH-
OPHUTETBI: B AAHHOH CTaThe KPaTKO OIMCAHBI ABA IIOAXOAQ, KOTOPBIE
MOTyT OBITh BOCIIPOM3BEACHBI, H3MEHEHBI U AAALTHPOBAHBI K APY-
THM CTpaHaM, BKatouas Poccuiickyio ®epeparuio. [Tepsorit moaxos
3aKAI0YAeTCs B MPHOPHUTH3ALUU BPeAHBIX pakTopoB. KaHapckas
Bepcusa «CAREX> MCIIOAB30BaAd B KaueCTBe OTIPABHOM TOYKU
IIporpammy Monorpaduit MAMP, paccTaBuB UX B 3aBHCHMOCTH
OT KaHI|ePOTeHHOCTH: CHAYaAa aTeHThI C AOKA3aHHOM KaHIjepOTeH-
HOCTBIO AAs deaoBeka ([pymma 1), a 3aTem areHTbl, BepOSTHO KaHIfe-
porenHble pAs yeaoBeka (Ipymma 2A) 1 BO3SMOXKHO KaHIlepOreHHble
AAst genoseka (rpymma 2B). Vx pabodas rpyrmma npoanaAusiposasa
BCe areHTbl, IPUMEHSLS! CAEAYIONIHE TPH KpUTepHs: 1) BemecTso Be-
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posiTHee Bcero GBIAO IIPEACTABAEHO M HCIIOAB30BAAOCH HA PAGOUMX
Mecrax B Kanaae; 2) HACKOABKO TOKCHUHBIM 6b1A0 BemjecTBo (mo-
TeHI[MaAbHAS KaHIIePOTeHHOCTD H APYTHE HOCACACTBHSA AAS 3A0PO-
Bbs1); 1 3) 6bIAQ AL BOSMOXHOCTD COCTABUTb XapAKTEPUCTHKY U/ UAK
OLIeHKY BO3AEHCTBUS HA PabOuMX MeCTaxX Ha OCHOBE MMEIOLIUXCS
ARHHBIX [65]. UeTBEPTHIL KpUTepHI GBIA AOGABACH AASL TIEPEOPHEH-
Tanuu npuopuTeToB B 2015 roay, a IMeHHO: UMeACS AU 0CcoOeHHBII
HHTepeC K BElleCTBY CO CTOPOHBI 00IeCTBEHHOCTH HAH HAyYHOTO
coobmecTBa (Ha OcHOBe orleHKH MarepraroB « CAREX>» u obme-
CTBEHHBIX U HAYYHBIX 3aIIPOCOB, OAYIEHHBIX KaHAACKOH Bepcrei
«CAREX> ). Ilo aTomy nocaeaHeMy KPUTEPHIO OTOGUPAAKCH TaKUe
TeMbl, KaK «CMeHHasl pab0Ta>» U «COAHEYHAsI PAAMALS»>. 3aTeM
BeIecTBA OBIAY PA3ACACHDI HA TAKHE TPYIIIBL, KAK «IIECTHI[MABL>,
«BOAOKHa/IIBIAb> H «IIPOMBIIIACHHbIE XUMUKATBI>, YTOOBI MOXKHO
OBIAO OLIEHUTb BAMSHIE BO3AEHCTBHS HECKOABKHX PAKTOPOB OAHO-
BpeMeHHO. PaboTa o npuopurusaruu B 2015 r. mossoamaa omy-
0AMKOBaTh 36 PEKOMEHAQALMH, B KOTOPBIX €CTb 13 «BBICOKOIPHOPH-
TeTHBIX>, 17 «yMepeHHO IPHOPUTETHBIX> U 6 «HU3KOIPHUOPUTET-
HBIX> BUAOB BO3ACHCTBYS BPEAHBIX GaKTOPOB AASI IPOBEACHHUS HO-
BBIX OIIEHOK MAU AOTIOAHEHMS CyIecTByIomux. Becs aToT mporecc
HIOBTOPSETCS Ha PEryASPHON OCHOBE B 3aBHCHMOCTH OT UMEIOIIHMXCS
PecypcoB ¥ HOBBIX AOKA3aTEABCTB, BOSHHKAIOIINX B COOOIecTBe.

Bropo# moaxop 3akA0YaeTCs B OIPEACACHMH NMPUOPUTETOB
NPOPHAAKTUKH 3A0KAUECTBEHHBIX HOBOOOPA30BAHMUI. JTOT IIOAXOA
coderaer B cebe AAHHBIE CTATHCTHKHA 3A0KA4ECTBEHHBIX HOBOOOPa-
30BAHHUI, IKCIIEPTHbIE OLIEHKU K AQHHbIE OITy OAMKOBAHHBIX HCCAEAO-
BaHWI AASL yCTAHOBAEHHUS IPHOPUTETOB [ 66 ]. OH BKArO9aeT B cebst
YeThlpe 3Tama: 1) OlEHKA YAEABHOTO Beca PAa3AMUHBIX THIIOB 3A0-
KayeCTBEHHBIX HOBOOOPA30BaHUIL B CTPYKType 3ab0AaeBaeMOCTH/
CMEpTHOCTH; 2) BblIBAGHHE 3A0KaYeCTBEHHBIX HOBOOOpa3oBaHuil,
MMeIoIyX HanboAbllee 3HaYeHNUe; 3) PACCMOTpEHNUe BO3MOXKHOCTell
npoguAAKTHKH; U 4) 06beanHeHre HHPOPMALIMU O BKAAAE U BO3-
MOXHOCTH HPOUAAKTHKH. AAS OIIEHKH YACABHOTO Beca Pa3AMdHBIX
THIIOB 3AOKAYEeCTBEHHBIX HOBOOOPA30BAHMIT CPEAU HACEACHIS HIC-
IIOAB30BAAKCH 3100A€BAEMOCTb 3A0KAYeCTBEHHBIMI HOBOOOPa30Ba-
HHUSIMU U CMEPTHOCTb OT HUX, B Pe3yAbTaTe 4ero Obiar 0To6pans 12
HanboAee TIOAXOASIIIMX [0 KPUTEPUSIM 3A0KAYECTBEHHBIX HOBOOO-
pasosanwuit. [Tporiecc NpHOPUTH3ALMH 3A0Ka4eCTBEHHBIX HOBOOOPa-
30BaHMUIl BKAIOYAET B Cebsl OLjeHKY UX YACABHOTO BeCa M HAMAYULINX
BO3MOXHOCTEH AAS IIPOQHAAKTHKH. BrraeAstiorcs Tpu Kareropuu
3AOKAYecTBeHHbIX HOBOO6pasoBaHHuil: 1) C yCTaHOBACHHBIMH CTpa-
TETHAMY NePBUYHOM HAM BTOPHYHOI MPOPUAAKTUKH; 2) C IIOTEH-
IIMAABHBIMU CTPATeruAMH ePBUYHOM MAM BTOPUYHOM MPOPHAAKTH-
xu; 3) 6e3 yCTaHOBAGHHOM CTpATerny NepBUYHOMN HAU BTOPHIHOI
npoduraxTHKy. [IpenMymecTBO AAHHOTO TIOAXOAQ 3aKAIOUAETCS B
TOM, 9TO OH IIPOCT, IPO3PadeH M BOCIPOM3BOANM AASL ADYTHX yC-
AOBHI, B TOM YHCAe AASL TPOQECCHOHAABHBIX 3A0KAYeCTBEHHBIX
HOBOOOpPa30BaHMUIL.

B xavecTBe MHCTPYKIMU AAS IPOBEACHHS IIEPBUYHON H BTO-
PUYHON MPOPUAAKTUKU 3AO0KAYECTBEHHBIX HOBOOOPA3OBAHMIL B
neaom MAUP omy6aukoBaro «EBpomefickuii kopekc 60pb6sI
nporus paka» («European Code against Cancer») [67], nepeso-
MM 3HAHKS II0 9THOAOTHMH 3A0Ka4eCTBEHHBIX HOBOOOpa3oBa-
HHUM B PEKOMEHAALIUU AASL CHCTEMbI O0OI[eCTBEHHOTO 3APABOOXpa-
HEHHs IT0 CII0COOAM CHIDKEHHS PHCKA PAa3BUTHS 3A0KAYeCTBEHHBIX
HOBOOOpPAa30BaHUN. DTOT MOAXOA BKAIOYAeT PEKOMEHAALHIO IIO
PO eCCHOHAABHBIM 3A0Ka4eCTBEHHbIM HOBOOGpasoBaHusM [ 68].
OAHaKO PabOTHHKM MOTYT «CA€AOBATh NPABMAAM> TOABKO TOI-
A3, KOTAQ OHH YK€ YCTAaHOBAEHbI, YTO MOXKET OBITh He BCETAd pe-
AAM30BAaHHBIM BO MHOTHX CTPaHAX C HU3KMM M CPEAHHUM YPOBHEM
AOXOAQ.

Komnencanus 1pysa pabouero. Komnencayus paborHu-
KaM, y KOTOPBIX Pa3BHAOCh 3AOKaueCTBEHHOe HOBOOOpPa3OBaHMe
BCAGACTBHE BO3ACHCTBHUS IIPOU3BOACTBEHHBIX GaKTOPOB, ABASETCS
CAOXKHOM 06AACTBIO AMCKYCCHIA I10 MHOTHM IIpranHaM. Cpeart aTux
IPUYHH BBIAASIETCS TO, YTO HA PAa3BUTHeE OOABIIMHCTBA 3AOKade-
CTBEHHBIX HOBOOOPA30BAHMI1 BAHSIOT HECKOABKO (aKTOPOB, TAKUX
KaK BO3PACT, pa3AH4Hble GaKTOPHI 0Opasa SKU3HMU, & HHOTAA U Te-
HeTHYeCKas IPeAPACIIOAOKEHHOCTD; KPOMe TOT0, IOCKOABKY 3A0-
KaueCTBeHHOe HOBOOOPA3oBaHKe PA3BUBACTCS CITYCTS FOABL IIOCAE
COOTBETCTBYIOIIETO BO3AECHCTBHS, OHO 9ACTO BBISIBASETCS Y PabOT-

HHKOB [I0CA€ TOT'0, KaK OHH BBIIIAU HA IIEHCHIO MAM CMEHHAH pabo-
Ty. KpoMe Toro, TskeA0GOABHOMY YeAOBEKY TPYAHO IIPEOAOAETD
BCe AAMUHICTPATHBHbIE HHCTAHIIUH AAS IIOAYY€HUS KOMIIEHCALHH.
OTH mpoLeAyphl, KaK IPABHAO, CAOXKHbL M He O4eHb XOPOIIO U3-
BeCTHbI OOBIMHBIM PabOTHHKAM 3ApaBooxpaHeHus. KccaepoBanue
IIOATBEPAMAO, YTO TALMEHTHI C PAKOM AETKHX OBIAU 3HAKOMBI C ITO-
HSTHEM IPOPeCCHOHAABHOTO 3A0Ka4eCTBEHHOTO HOBOOOPa30BaHus,
HO GOABLIMHCTBO 13 HHX He BePUAH, YTO BO3AENCTBUE $AKTOPOB B
IIPOIIAOM MOXeT OBITh CBSI3AHO C X TeKyIyeit 6oaesnbio. Hexoro-
Ppble U3 IALMEHTOB PACCMATPHBAAY TPEOOBAHIS O KOMITEHCALIUU KaK
IPOLIEAYPY IIOAQUH 5KaA06 Ha PabOTOAATEAET], KOTOPBIX OHU He CHH-
TaAM OTBETCTBEHHBIMH 3a CBOE 3a60aeBanue [69]. Xots cymecrsy-
€T pacTyIas TeHACHIMSI K KOMIIEHCALIUH CBSI3aHHBIX C IIpodeccueit
3AOKaYeCTBEHHbIX HOBOOOPa3oBaHHit (ME30TEAUOMA U PaK AETKUX
OT BO3AHCTBHSI ac6eCTa; paK OAOCTH ¥ IA3YX HOCA OT BO3AEHCTBHS
IIbIAU B A€PEBOOGPAOATHIBAIOIIUX U KOXKEBEHHBIX [IPOM3BOACTBAX;
MOHHM3UPYIOLIee H3AYUeH e IIPH PabOoTe C ero UCTOYHUKAMH), B I10-
CAEAHHE ACCSTHACTHS [IOKA3aTEAN BbIIBACHHS PO eCCHOHAABHBIX
3AOKAYeCTBEHHDBIX HOBOOOPA30BaHUI OCTAIOTCS B 3HAYUTEABHOM
creneny saHmkeHHbsIMH [ 70, 71]. IToBbumenne ypoBHS 06pasoBaH-
HOCTH IAL[IEHTOB, PAGOTHIKOB, HAXOASIIUXCS B YCAOBHSX BBICOKO-
IO PHCKA BO3ACHCTBI, U MEAMLIMHCKUX PabOTHUKOB HEOOXOAUMO
AASL O6eCTIeYeHH S TOTO, YTOGBI AFOA C IIPOECCHOHAABHBIM 3A0KaYe-
CTBEHHBIM HOBOOOPa30BAHHMEM ObIAM MACHTHPHUIMPOBAHBL M IOAAAH
HCK 0 KommeHcanuu [ 72]. B 6yaymem, BO3MOXHO, yAACTCS Onpeae-
ASITD, 4eM ObIAU BbI3BaHbI KOHKPETHbIE BUAB OL[yXOA€H, U3ydas co-
Marmdgeckue MyTanun B omyxoaesoit AHK ¢ rcrioassoBanmem Tex-
HOAOTHI1 CEKBEHMPOBAHMS CACAYIONIETO IOKOACHUS ( next-generation
sequencing technoliges, NGS-technologies) [73]. Oasaxo MoryT mpoit-
TH AECATHACTHSI, IIPEXKAE 9eM 9T TEXHOAOTHS CMOXET IIPHHECTH
HEIIOCPEACTBEHHYIO II0Ab3Y PAOOTHIKAM, YIUTBIBASI CAOXKHOCTD ObI-
CTPO pa3BUBAIOLIUXCS OMUKCHDBIX TEXHOAOTHIA (0Mics) M CBA3AHHBIX
C HEMH 3aTpar.

3akarouenne. Cmpamezuu MAHP no cuukenuto bpemenu npo-
PeccuonarbHbix 3A0KaUeCmBenHbIX H08006pa3osanuil cocmosam u3 1)
2400446H020 MOHUMOPUHZA 3A0KAHECBEHHBIX HOB000PA308aHI] NY-
MEM COBEPULEHCMBOBANUS Ux peaucmpayutl, 2) OYyeHKlU NOMeHYUarD-
HbIX KAHYEPOZEHHDIX 2EHINO8 C MOYKIU 3PEHUS UX KAHYEPO2EHHOCMU
0As werogexa ¢ nomouypio ITpozpammer monozpadusi MAHIP u oyen-
Ku c653u ¢ npogeccueil, a maxsice 3) nposedeHus IMUOAOZUECKUX UC-
CAe008AHUTE IKOAOZUHECKUX U NPOPECCUOHANLHDIX 3A0KAHECINBEHHDIX
Hos006pasosanuii 8 Omadeie 1o INUIEMUONOZUHECKUM UCCAED0BAHUIM
oKkpyscarouseii cpedst t 00pA3a HuU3HU, 0COOEHHO 8 HEQOCHAMOUHO UC-
CAe008AHHBIX NONYASYUSX, 8 COMPYOHUECMBE C HAYUOHANLHBIMU UC-
caedosamervckumu yeHmpamu. B xoneunom cuéme yeav cocmoum 8
110M, 400D YBEAUHUMb HUCAO U IPPEKMUBHOCHE INUOEMUOAO UM e-
CKUX UCCALD0BAHUTE NPOPECCUOHANLHBIX 3A0KA1ECNBEHHbIX HOBOOOPA-
308aHUIL U YAYHUUMb MEPbL 1O 0XpaHe 300posbs pabomuukos. Ars
aPPexmusHotl paspabomxu meponpusmuii no 3auume pabomnuKos
Heo0x00uMO BbisiBAEHIE NPOU3BOOCIBEHHVIX PAKMOPOS U nposedeHue
CUCMEMAMULECK020 MOHUMOPUH2A YPOBHeil 8030eiicmBus npou3sood-
CIMBEHHDIX PAKIMOPOs HA PaboHUX MECIAX.

B npedvidyugux coobugenusx yuenvix us MAHP ykasviearace 603-
MONCHOCIb NPOBedeHUS MACUIMABHBIX NPOZPAMM NPOPUAGKMUKY 300-
posvs pabouux 6 Poccutickoii Qedepayuu [74, 75], octosannvix na
INUOEMUOAOZUHECKUX UCCALOOBAHUIX 8 PASAUMHBIX OMPACASX NPOMbILL-
AEHHOCHIY, C YeAbIO 3HAMUMEALHOZ0 CHUMNCEHUS KOAuecmsa npedom-
BpamuMmbLx OHKoA02UHecKUX 3aboesanuti. Ocyuecmsumocmo maKux
uccAe008anutl 603moxHcHA 0AA200aPs HAAUMUIO WUPOKO pacnpocmpa-
HEHHO20 MOHUMOPUH2A YPOBHEL 8030eiiCmBus 8pedHbIX $aKmopos Ha
pabotes mecime, HO MAKIHCE 8 SHAUUIMEALHOTL CINENEHY 3ABUCUIM O Bbi-
COKOKAYECHBEHHDIX CUCIEM PESUCIPAYUY U B3AUMOCES3U HAYUOHANL-
HbIX pezUcpos 3a00AeBaAEMOCIIY 3A0KAHECIBEHHbIMU HOB006PA3084-
HUSMU U KOMNEMEHMHbIX 0P2AHO08, PEUCHPUPYIOUUX CMEPIHOCTY,
a maxxce om HAOA00eHUS 3a PAbOMHUKAMY 8 medeHue OAUMEAbHbIX
1nepu0dos, Heobxodumbix 04 nposedenus uccAed08anuii 310kaecmeen-
HbLX HOB00OPA308AHUIL

3asBAeHHE 06 OrpaHHYeHHN OTBETCTBEHHOCTH. TOABKO aB-
TOPBI CTATBH HECYT OTBETCTBEHHOCTD 33 MHEHHS, BBIPAXXeHHbIE B
AQHHOI CTaTbe, U OHU He 065A3aT€ABHO OTPAKAIOT IIOAUTHKY HAH
Barasasl MAUP (BO3).
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