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1) d+E84
(1) 2yt & 28 %
Q FElvet =7F e ARQlo] Azt o] % A= SAIE AR 19999 H-H
=]

20106704 E A A B BAES ASHoR st de(s

7FH BAE | 2012).

B AMEH OFdF o EH A HEA 2
L4R5E) HEE HE gudnt s n8gs HEy A ozt
ZEAER)
120,000 450
400
100,000
350
80,000 300
250
60,000
200
40,000 150
100
20,000
50
0 0
19994 | 200044 | 20034 | 2004 | 2005%4 | 2006%4 | 20074 | 20084 | 20094 | 201014 13931 | 20001 | 20031 | 200414 | 200544 | 20064 | 20074 | 20084 | 20094 | 20101
~#-LiRH 57,594 | 58,016 | 69,425 | 73,622 | 79,542 | 82,604 | 87,998 | 94,187 100,086/103,014 HUix}| 243.2 | 243.1 | 2865 | 3028 | 325.9 | 337.1 | 357.4 | 380.4 | 4023 | 4124
~B-0fx}| 43,438 | 43,756 | 56,019 | 60,506 | 66,962 | 71,521 | 78,890 | 86,898 | 94,273 | 99,039 W-oixf 185 | 184.9 | 2327 | 250.3 | 275.9 | 293.4 | 321.9 | 352.6 | 380.4 | 397.7

v WEYYE Y AYETHUYE
ZEHEM)
400
350
66 “/.__",4_..'0——*“‘_‘
250
200
150
100
50
0
199944 | 20004 | 20031 | 200444 | 20054 | 20061 | 20074 | 2008 | 20094 | 20104
""E}X} 291.9 | 283.4 | 3011 | 3063 | 318.6  317.2 | 3239 | 331.4 | 337.8 | 333.6
"'Ct]'&] 1733 | 169 199.1 | 209.6 | 224.8 | 234.7 | 252.6 | 272.3 | 2886 | 297

[AF 1] B 42 A5 3 $85(1999-2010)



(2) A4 o F&

O Doll# Peto(1981)= & W= b AFEALY] 4%(2-8%)7F A94 8.0
g% o F4T.

O AHE A o ARl BAG(IAS] 138%, el 32097k A9
93t Aol (Nurminen®} Karjalainen, 2001), &5+ HA} o whaje] oF
11%, oAAtell A= oF 2%7F A44 Aol o3t Aoz F4 g (Australian

safety and compensation council, 2005).

O Rushton +(2012)2 GF=olAd AAERE vEoE & o, HA=
82%(95% A= G7F 7.2-9.9), AR 2.3%(95% A #FF3F 1.7-32), 6=
A5e o R NS i Ut 57% o4 21% AA 4%7F 94
Zof 93l Ao 7 FATH

O 53 Rushton 5(2012)& #Hetel AHAd o 714d&S FA 21.1%(95%
M G7F 19.2-2477), AR 5.3%(95% A2 G-7F 4.3-6.9) 2 F74 3}



(HE 1) GX0IM o] Tfjet =] 7|2 &(AF: Attributional fraction)

Reference Population Method Indicator All ca AF Lung ca AF
Doll & Peto USA Review M 4% 15%
(1981)
Dreyer (1997) Nordic ¢ RR, exp I 3% 13%
Nurminen & Finland I &M 13.80% 29.00%
Karjalainen 189 (14 M 1)
(2001)

2%(o1 /3 W w)
Imbernon (2002) France Review 1 NA 21%
Steenland USA Review M NA 6.1-17.3%
(2003) 0.8-2.8%(0 &)
Doll & Peto UK Review M 2% NA
(2005) (M+F)
Driscoll (2005) W Europe RR, exp M NA 10%
Boffetta (2007) France RR, exp M 3% 8%
Rushton (2012) UK Meta I&M 5.7% 21.1%

M : Mortality, I : Incidence
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2) FAILATFA(ARC) 7o &

(1) IARC 1+
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(E 8) IARCERC| IE EA=Z

7 =
Cas. No. =R
bl B
1 000075—=07—0  Acetaldehyde associated with consumption of alcoholic 1
beverages
2 Acid mists, strong inorganic 1
3 001402—-68—2  Aflatoxins 1
4 Alcoholic beverages 1
5 Aluminium production 1
6 000092—-67—1 4—Aminobiphenyl 1
7 Areca nut 1
8 000313—67—7  Aristolochic acid 1
(NB: Overall evaluation upgraded to Group 1 based on
mechanistic and  other relevant data)
9 000313—67—7  Aristolochic acid, plants containing 1
10 007440—38—2  Arsenic and inorganic arsenic compounds 1
11 001332—21—4 Asbestos(allforms,includingactinolite,amosite,anthophyllite, 1
013768—00—8 chrysotile,crocidolite,tremolite)
012172—-73-5 (NB: Mineral substances (e.g. talc or vermiculite) that
017068—78—9 contain asbestos should also be regarded as
012001—29—5 carcinogenic to humans.)
012001—-28—4
014567-73—-8
12 Auramine production 1
13 000446—86—6  Azathioprine 1
14 000071—43—2 Benzene 1
15 000092—87—5 Benzidine 1
16 Benzidine, dye smetabolized to 1
NB: Overall evaluation upgraded to Group 1 based on
mechanistic and other relevant data)
17 000050—32—8 Benzolalpyrene 1

NB: Overall evaluation upgraded to Group 1 based on

mechanistic and  other relevant data)
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Cas. No. 249

il El

18 007440—41—-7 Beryllium and beryllium compounds 1

19 Betel quid with tobacco 1

20 Betel quid without tobacco 1

21 000542—-88—1 Bis(chloromethyl)ether; chloromethyl methyl ether 1

000107—30—2  (technical—grade)

22 000055—98—1  Busulfan 1

23 000106—99—-0 1,3—Butadiene 1

24 007440—-43—9 Cadmium and cadmium compounds 1

25 000305—03—3  Chlorambucil 1

26 000494—03—1  Chlornaphazine 1

27 018540—29—9  Chromium (VI) compounds 1

28 Clonorchis sinensis (infection with) 1

29 Coal, indoor emissions from household combustion of 1

30 Coal gasification 1

31 008007—45—2  Coal—tar distillation 1

32 065996—93—2  Coal—tar pitch 1

33 Coke production 1

34 000050—18—0 Cyclophosphamide 1

006055—19—2
35 059865—13—3 Cyclosporine 1
079217-60-0

36 000056—53—1 Diethylstilbestrol 1

37 Engine exhaust, diesel 1

38 Epstein—Barr virus 1

39 066733—21—9  Erionite 1

40 Estrogen therapy, postmenopausal 1

41 Estrogen—progestogen menopausal therapy (combined) 1

42 Estrogen—progestogenoralcontraceptives(combined) 1
(NB: There is also convincing evidence in humans that
these agents confer a  protective effect against cancer
in the endometrium and ovary)

43 000064—17—5 Ethanol in alcoholic beverages 1

44 000075—21—8 Ethyleneoxide 1
(NB: Overall evaluation upgraded to Group 1 based on
mechanistic and  other relevant data)

45 033419—-42—-0 Etoposide 1
(NB: Overall evaluation upgraded to Group 1 based on
mechanistic and  other relevant data)

46 033419—42—0 Etoposide in combination with cisplatin and bleomycin 1

015663—-27—-1
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W Cas. No. 249 5
011056—06—7
47 Fission products, including strontium—90 1
48 000050—00—0 Formaldehyde 1
49 Haematite mining (underground) 1
50 Helicobacter pylori (infection with) 1
51 Hepatitis B virus (chronic infection with) 1
52 Hepatitis C virus (chronic infection with) 1
53 Human immunodeficiency virus type 1 (infection with) 1
54 Humanpapillomavirustypes16,18,31,33,35,39,45,51,52,56,5 1
8,59
NB: The HPV types that have been classified as
carcinogenic to humans can differ by an order of
magnitude in risk for cervical cancer)
55 Human T-—cell lymphotropic virus type I 1
56 Ionizing radiation (all types) 1
57 Iron and steel founding (occupational exposure during) 1
58 Isopropyl alcohol manufacture using strong acids 1
59 Kaposi sarcoma herpesvirus 1
60 Leather dust 1
61 Magenta production 1
62 000148—82—3 Melphalan 1
63 000298—81—7 Methoxsalen (8—methoxypsoralen) plus ultraviolet A 1
radiation
64 000101—-14—4  4,4'=Methylenebis(2—chloroaniline) (MOCA) 1
(NB: Overall evaluation upgraded to Group 1 based on
mechanistic and other relevant data)
65 Mineral oils, untreated or mildly treated 1
66 MOPP and other combined chemotherapy including 1
alkylating agents
67 000091-59—8 2—Naphthylamine 1
68 Neutronradiation 1
(NB: Overall evaluation upgraded to Group 1 with
supporting evidence from other relevant data)
69 Nickel compounds 1 1
70 016543—55—8 N'—Nitrosonornicotine(NNN)and4—(N—Nitrosomethylamin 1
064091-91-4 o0)—1-(3—pyridyl) —1—butanone (NNK) (NB:  Overall
evaluation upgraded to Group 1 based on mechanistic
and other relevant data)
71 Opisthorchis viverrini (infection with) 1
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W Cas. No. 249 5

72 Outdoor air pollution 1

73 Outdoor air pollution, particulate matter in 1

74 Painter (occupational exposure as a) 1

75 Particulate matter in outdoor air pollution (see Outdoor
air pollution, particulate matter in)

76 057465—28—8  3,4,5,3",4'—Pentachlorobiphenyl(PCB—126) 1
(see Polychlorinated biphenyls, dioxin—like, with a
TEF according to WHO)

77 057117—-31—4  2,3,4,7,8—Pentachlorodibenzofuran 1
(NB: Overall evaluation upgraded to Group 1 based on
mechanistic and other relevant data)

78 000062—44—2  Phenacetin 1
NB: Overall evaluation upgraded to Group 1 with
supporting evidence from other relevant data)

79 Phenacetin, analgesic mixtures containing 1

80 014596—37—3 Phosphorus—32, as phosphate 1

81 007440—07-5  Plutonium 1

82 001336—36—3  Polychlorinated biphenyls 1

83 Polychlorinatedbiphenyls,dioxin—like,withaToxicityEquivale 1
ncyFactor(TEF )accordingtoWHO(PCBs77,81,105,114,118,
123,126,156,157,167,169,189)

(NB: Overall evaluation upgraded to Group 1 with
strong supporting evidence from other relevant data)

84 Radioiodines, including iodine—131 1

85 Radionuclides,alpha—particle—emitting,internallydeposited 1
(NB: Specific radionuclides for which there is sufficient
evidence in humans are also listed individually as
Group 1 agents)

86 Radionuclides, beta—particle—emitting, internally 1
deposited (NB: Specific radionuclides for which there is
sufficient evidence in humans are also listed individually
as Group 1 agents)

87 013233—32—4 Radium—224 and its decay products 1

88 013982—63—3 Radium—226 and its decay products 1

89 015262—20—1 Radium—228 and its decay products 1

90 010043—92—2 Radon—222 and its decay products 1

91 Rubber manufacturing industry 1

92 Salted fish, Chinese—style 1

93 Schistosoma haematobium (infection with) 1
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94 013909—-09—6  Semustine 1
[1-(2—Chloroethyl)—3—(4—methylcyclohexyl) —1—nitros
ourea, Methyl—CCNU]
95 068308—34—9  Shale oils 1
96 014808—60—7  Silicadust,crystalline,intheformofquartzorcristobalite 1
97 Solar radiation 1
98 Soot 1
(as found in occupational exposure of chimney sweeps)
99 000505—60—2  Sulfur mustard 1
100 010540—-29—1 Tamoxifen 1
(NB: There is also conclusive evidence that tamoxifen
reduces the risk of contralateral breast cancer in
breast cancer patients)
101 001746—-01—-6  2,3,7,8—Tetrachlorodibenzo—para—dioxin 1
102 000052—24—4  Thiotepa 1
103 007440—-29—1 Thorium—232 and its decay products 1
104 Tobacco,smokeless 1
105 Tobacco smoke, second—hand 1
106 Tobacco smoking 1
107 000095—53—4  ortho—Toluidine 1
108 000299—-75—-2  Treosulfan 1
109 000079—01—6  Trichloroethylene 1
110 Ultraviolet radiation (wavelengths 100—400 nm, 1
encompassing UVA, UVB, and UVC)
111 Ultraviolet—emitting tanning devices 1
112 000075—01—4  Vinyl chloride 1
113 Wood dust 1
114 X— and Gamma—Radiation 1
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(E 9) AZEgaHo FP1sst duds dE 2
AR Spwsn e g
S| Cas. No. =44 =g =& A TR NG a1 AL
o =5
1 Acid mists, strong inorganic 1 o 1y
2 Aluminium production 1 o A=
3 000092—67—1 4—Aminobiphenyl 1 o 1A 1y
4 007440—38—2 Arsenic  and  inorganic arsenic 1 o 1A EIEy
compounds

5 001332—21—4 Asbestos(allforms,includingactinolite,amosi 1 o o

013768—00—8 te,anthophyllite,chrysotile,crocidolite,tremo

012172-73-5 lite)

017068—78—9 (NB: Mineral substances (e.g. talc or

012001—-29-5 vermiculite) that contain asbestos should

012001—28—4 also be regarded as carcinogenic to

014567—73—8 humans.)
6 Auramine production 1 o k|
7 000071—-43—2 Benzene 1 o] 1A o
8 000092—87—5 Benzidine 1 o] 1A A
9 Benzidine, dyes metabolized to 1 o] iR




1ol ] A
BT i R E T P
o~ 2] 1 L=t A = 2= % A
& Cas. No. 244 s = pegea T a1 Aelare
gz F 230) 2
(NB: Overall evaluation upgraded to
Group 1 based on mechanistic and other
relevant data)
000050—32—8 Benzolalpyrene 1 o 1A 37
(NB: Overall evaluation upgraded to
Group 1 based on mechanistic and
other relevant data)
007440—41—-7 Beryllium and beryllium compounds 1 o 1A )
000542—88—1 Bis(chloromethyl)ether; chloromethyl 1 o 1A A+
000107—30—2 methyl ether (technical—grade)
000106—99—0 1,3—Butadiene 1 o 1A iy
007440—43—9 Cadmium and cadmium compounds 1 o 1A o
018540—29—9 Chromium (VI) compounds 1 o 1A =IEAs
Coal gasification 1 o 1y
008007—45—2 Coal—tar distillation 1 o k|
065996—93—2 Coal—tar pitch 1 o) 1A e
Coke production 1 o) o
Engine exhaust, diesel 1 o 7
066733—21-9 Erionite 1 of o]




PR 27k
9 Cas No. 297 s f%o T ¢@rﬁi g e
o SAEEH o gam of A LAk
22 000075—21—8 Ethyleneoxide o 1A 1y
(NB: Overall evaluation upgraded to
Group 1 based on mechanistic and
other relevant data)
23 Fission products, including strontium—90 o WA AHE
A
24 000050—00—0 Formaldehyde o 1A k| "
25 Ionizing radiation (all types) o WAL dEe
A €]
26 Iron and steel founding (occupational o k-
exposure during)
27 Isopropyl alcohol manufacture using o) 1y
strong acids
28 Leather dust o A
29 000101—14—4 4,4'-Methylenebis(2—chloroaniline) (MOC o 1A k|
A)(NB: Overall  evaluation upgraded to
Group 1 based on mechanistic and other
relevant data)
30 Mineral oils, untreated or mildly treated o A highly



2 o] A A7
ER Cas. N S e jjio AEgTE /\%VH"L NE AEUA
e - e O =% L= O T SERE
o] - o b i
treated AF-&
31 000091—-59—8 2—Naphthylamine o 1A o
32 Neutronradiation o WA AEe
(NB: Overall A €]
Group 1 with supporting evidence
other relevant data)
33 Nickel compounds 1 of 3
34 Outdoor air pollution o k|
35 Outdoor air pollution, particulate matter in o outdoor air
pollution 3}
o] e
36 Painter (occupational exposure as a) o] a7
37 Particulate o outdoor air
pollution (see pollution T}
particulate matter in) o] 1
38 057465—28—8 3,4,5,3",4’—Pentachlorobiphenyl(PCB—126) of PCBe} %ol
(see Polychlorinated a1

dioxin—like, with a TEF according to

WHO)
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Cas. No. =47 TR & :;i;i:é_%; FHNY ?Vi zjf]i:i
of % Aoy
39 057117—-31—-4 2,3,4,7,8—Pentachlorodibenzofuran 1 o 1y
(NB: Overall evaluation upgraded to
Group 1 based on mechanistic and other
relevant data)
40 014596—37—3 Phosphorus—32, as phosphate 1 o AR dE e
A ]
41 007440—07—5 Plutonium 1 o] AR HE e
A €]
42 001336—36—3 Polychlorinated biphenyls 1 o k|
43 Polychlorinated  biphenyls, dioxin—like, 1 o PCB¢} 2ol
with a Toxicity Equivalency Factor k-
(TEF) according to WHO
(PCBs77,81,105,114,118,123,126,156,157,
167,169,189) (NB: Overall
evaluation upgraded to Group 1 with
strong supporting evidence from other
relevant data)
44 Radioiodines, including iodine—131 1 o WA #AEE



2] 0] A A7 3F
= Cas. No. 241 s f%o e ¢@rﬂi g e
e d s w o) A ] AR
o 7 230
Al ]
Radionuclides,  alpha—particle—emitting, 1 o WA AHE
internally deposited Al 9]
(NB: Specific radionuclides for which
there is sufficient evidence in  humans
are also listed individually as Group 1
agents)
Radionuclides, beta—particle—emitting, 1 o WA AEe
internally  deposited ~ (NB:  Specific A <]
radionuclides  for which  there is
sufficient evidence in humans are also
listed individually as Group 1 agents)
013233—32—4 Radium—224 and its decay products 1 o WAMD d e
A €]
013982-63—3 Radium—226 and its decay products 1 d 1 S s =S
A ]
015262—20—1 Radium—228 and its decay products 1 o WAL #AEE

7 9]
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3 185 i HE HEDY
& A ARz ] L= = o~ 1+
Sl Cas. No. 244 s == P T g Aelare
o Aoy
50 010043—-92—2 Radon—222 and its decay products 1 o WAL FE-2
A 2
51 Rubber manufacturing industry 1 o] 1y
52 014808—60—7 Silica dust, crystalline in the form of 1 o 1A k|
quartz or cristobalite
53 Solar radiation 1 o 1y
54 Soot (as found in occupational exposure 1 o 1y
of chimney sweeps)
55 001746—01—-6 2,3,7,8—Tetrachlorodibenzo—para—dioxin 1 o 1y
56 007440—29—1 Thorium—232 and its decay products 1 o] WA #ES
A €]
57 000095—53—4 ortho—Toluidine 1 o 1A a1y
58 000079—-01—6 Trichloroethylene 1 o 1B 1y
59 000075—01—4 Vinyl chloride 1 o 1A )
60 Wood dust 1 o 1A 1y
61 X— and Gamma—Radiation 1 o WAL I

A £
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Q oA s FA HA A oF 25% 7} AWel] =FH Y Aoz FAT
i e B $ ok pe|rp @] o] Fof A[A| Rl gtk

O 1995dFH =k o mep AgA o AgEd A =EHJd
¥z ZE2e HAA AZ#EEE19 post-retirement  medical
surveillance (PRMS)S 82,

Q o] g 1:;We et ro] AZH A A~E Caisse Primaire d’ Assurance-
Maladie (CPAM)®] A8 4 A/ dfol] o] Fo| 7.

Q spARE A om AL Ao HAAo] o] Trade] ES Wl
9191% ol wAE dAsty] fa AW =EA Hw sdEl Zra9

1 ESCAPE 171 7353+

Q ©]F PRMS Zz13& A 37}l SPIRALE Z2a#o g Agsa gl
on, AW Qo EFIE =g E3FHA H (Carton, Bonnaud et
al. 2011).

(2) ZF29 AAAY EUHY =219

o

O Zghxo] AYPAY BUHY Z2a982 A AZEA 842 FAEHA Q)
o

Q AAZ AT F a4 National Mesothelioma Surveillance Program
(PNSM)< 199885 935t 9(Goldberg, Imbernon et al. 2006).
BUH®E Al&gle] BHuxe Ao]zo disia 1 Abgho] FA 7AW
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Acrylamide 1979-06—01 K2 M2
Acrylonitrile 107—-13-1 K2

5—allyl—1,3—benzodioxo (see safrole)

AW N e

Allyl glycidyl ether
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No F3l&d CAS—No. A a4
5 1—-allyloxy—2,3—epoxy—propane (allyl glycidyl 106—92—-3 K2

ether)
6 4—aminoazobenzene 1960-09-03 K2
7 2—aminoazotoluene (Tolyazo—4—o—o—toluidine)
8 4—aminobiphenyl 92-67—-1 K1
9 Salts of 4—aminobiphenyl - K1
10 6—amino—2—ethoxynaphthalin - K2
11 4—amino—3—fluorophenol 399-95—1 K2
12 2—amino—4—nitrotoluene (5—nitro—o—toluidine) 99-55-38 K3
13 Ammonium dichromate 7789-09-05 K2 M2
14  o—Anisidine (see 2—methoxy—aniline)
15 Antimony (antimony trioxide) 1309—-64—4 K3
16 Arsenious acid 36465—-76—6 K1
17  Arsenic pentoxide (see diarsenic)
18  Arsenic acid and its salts - K1
19  Arsenic trioxide (see Diarsenic)
20 Drugs, carcinogens —-——= K1/

K2

21 Asbestos - K1
22 Auramine, preparing (see 4,4 Carbonimidoylbis (N,

N—dimethylaniline)
23 Auramine (see 4,4 Carbonimidoylbis (N,

N—dimethylaniline)
24 Auraminhydrochlorid (see 4,4 Carbonimid. (N,

N—dimethylaniline) hydrochloride
25  Aziridine (see ethyleneimine)
26 Azobenzene 103—-33-3 K2
27 Azo dyes -—=
28 Azo dyes to benzidine—based —-——= K2
29  Azo dyes on 3,3—di—methoxybenzidin—based - K2
30  Azo dyes on o—tolidine—based - K2
31 Azo dyes with a krebserz. Amine  component (R45) ——— K1/



62 - Ay L2 RHRQ! Strhof E ¢
ek wHol
No F3l&d CAS—No. A a4
K2
32  Benomyl (ISO) 17804—-35—-2 ——— M2
33 Benz (a) anthracene 56—55—-3 K2
34  Benz (e) acephenanthrylene (benzo (b)  fluoranthene) 205—99—-2 K2
35  Benzidine (4,4—diaminodiphenyl) 92—87-5 K1
36  Salts of benzidine (salts of 4,4—diaminodiphenyl) ——— K1
37  Benzo (a) pyrene 50—32-8 K2 M2
38  Benzo (b) fluoranthene (see Benz (e)
acephenanthrylene)
39  Benzo (e) pyrene 192—-97-2 K2
40  Benzo (j) fluoranthene 205—82-3 K2
41 Fluoranthene Benzo (k) 207-08-9 K2
42 Benzene 71—43-2 K1 M2
43 Benzotrichloride (see a, a, a—trichlorotoluene)
44 Benzyl chloride (see a—chlorotoluene)
45 Beryllium 7440—41-7 K2
46  Beryllium oxide 1304—-56-9 K2
47 Beryllium compounds (except beryllium—alumina -——= K2
silicates)
48  2,2—Bioxiran (1,3—butadiene diepoxide / 1464—53-5 K2 M2
1,2,3,4—diepoxybutane)
49  7—(4,6—bis (2—ammoniopropylamino) 108225-03—2 K2
—1,3,5—triazin—2 —...— sulfonato) monoformate
50  Bis (chloromethyl) ether (dichlorodimethyl ether) 542—88—1 K1
51 4,4—bis (dimethylamino) benzophenone (Michler's 90—94-8 K2
ketone)
52  1,3—bis (2,3—epoxypropoxy) benzene 101-90—-6 K2
(Diglycidylresorcinether)
53 4,4—bi—o—toluidine (3,3—dimethylbenzidine) 119-93-7 K2
V salts. 4,4—bi—o—toluidine (V salts. 3,3 ——= K2
7784—-40-9 K1

54
'dimethylbenzidine)
Bleihydrogenarsenat

55
56

Brown coal tar
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No F3l&d CAS—No. A e

57  Bromoethane 74—96—4 K2

58  Bromethylen (bromoethene) 593—-60—2 K2

59  Beech wood dust - K1

60  1,3—butadiene 106—99-0 K1 M2

61 1,3—butadiene diepoxide (see 2,2—Bioxiran)

62  Butane (containing> = 0.1% butadiene) 106—97-8 K1 M2

63 2,4—butane sultone 1121-03-5 K2

64 1—n—butoxy—2,3—epoxypropane 2426—08—-06 ——— M2

65 1,2—butylene oxide (1,2—epoxybutane see)

66 Cadmium and its compounds (bioavailable, as —-——= K2
respirable dusts / aerosols)

67  Cadmium 7440—-43-9 K2

68  Cadmium chloride 10108—-64—-2 K2 M2

69  Cadmium cyanide 542—-83-6 K2

70  Cadmiumdiformiat (Cadmiumformiat) 4464—-23-7 K2

71 Cadmium fluoride 7790—-79-6 K2 M2

72 Cadmiumhexafluorosilikat (2) 17010-21-8 K2

73 Cadmium 7790—-80-9 K2

74 Cadmium 1306—19-0 K2

75  Cadmium sulfate 10124—-36—4 K2 M2

76  Cadmium sulfide 1306—23—6 K2

77  Calcium chromate 13765—-19-0 K2

78  Captafol (ISO) 2425-06—-01 K2

79  Carbadox (INN) 6804—07-05 K2

80  Carbendazim (ISO) 10605-21-7 ——— M2

81 4,4 Carbonimidoylbis (N, N—dimethylaniline) - K1
(Auramine) Preparation of

82 4,4 Carbonimidoylbis (N, N—dimethylaniline) 492—-80-38 K2
(Auramine)

83 4,4 Carbonimidoylbis (N, N—dimethylaniline) 2465—27-2 K2

hydrochloride
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No F3l&d CAS—No. A a4
84  4—chloroaniline 106—47-8 K2
85  4-—chlorobenzotrichloride (see a, a, a,
4—Tetrachlortoluol)
86 2—chloro—1,3—butadiene 126—99—-8 K2
87  1—chloro—2,3—epoxypropane (epichlorohydrin) 106—89—-8 K2
88 (R) —1—chloro—2.3—epoxypropane 51594—-55—-9 K2
89  Chlorofluoromethane (R31) 593-70—-4 K2
90  N-—chloroformyl—morpholine (see
morpholine—4 —carbonyl)
91  Chloromethyl methyl ether = (monochlorodimethyl) 107-30—-2 K1
92  Chloroform (trichloromethane see)
93  4—chloro—o—toluidine 95—69-2 K1
94 4—chloro—o—toluidine hydrochloride 3165—93-3 K1
95 a—chlorotoluene (benzyl chloride) 100—44-7 K2
96  a—chlorotoluenes mixture - K1
97  Chromium (III) chromate (see Dichromtris
(chromate)
98  Chromoxychlorid (see Chromyldichlorid)
99  Chromium trioxide 1333—82—-0 K1 M2
100  Chromium (VI) compounds with the exception of ——= K2
barium
101 Chromium (VI) compounds in arc manual welding - K2
102 Chromyldichlorid (Chromoxychlorid) 14977—-61—-8 K2 M2
103 Chrysene 218—01-9 K2
104 CI Basic Red 9 (see 4,4 '— (4—Iminocyclohexa —...
dianiline hydrochloride)
105 CI Basic Violet 3 with> = 0.1% Michler's ketone 548—-62-9 K2
106 Cobalt (II) acetate tetrahydrate (bioavailable, as 6147—-53—-1 K2
respirable dusts / aerosols)
107 Cobalt carbonate (bioavailable, as respirable dusts / 513—79—1 K2
aerosols)
108 Cobalt (bioavailable, as respirable dusts / aerosols) 7646—79—9 K2
109 Cobalt (II) nitrate hexahydrate (bioavailable, as 10026—22—9 K2
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respirable dusts / aerosols)
110 Cobalt sulfate 10124-43-3 K2
111 Cobalt (II) sulfate heptahydrate (bioavailable, as 10026—-24—-1 K2
respirable dusts / aerosols)
112 Cobalt and its compounds —-—= K3
113 2.4 diaminoanisole 615—05—4 K2
114 2.4 Diaminoanisolsulfat 39156—41-7 K2
115 4,4—diaminodiphenyl (see benzidine)
116 4,4—diamino—diphenyl—methane 101—-77-9 K2
117 4,4—diaminodiphenyl sulfide (4,4 'see  Thiodianilin
and its salts)
118 Diaminotoluene, techn.Gemisch - K2
119 2,4-Diaminotoloul (see
4—methyl—m—phenylenediamine)
120 o—dianisidine (see 3,3—dimethoxybenzidine)
121 Diarsenic 1303—28-2 K1
122 Diarsenic 1327-53-3 K1
123 Diazomethane 334—88-3 K2
124 Dibenz (a, h) anthracene 53-70-3 K2
125 1,2—dibromo—3—chloropropane 1996—-12—-08 K2 M2
126 1,2—dibromoethane (ethylene bromide) 106—93—4 K2
127 2,3—dibromopropane—1—ol 96—13—9 K2
128 Dichloroacetylene 7572—29—4 K2
129 3,3 —dichlorobenzidine 91-94-1 K2
130 Salts of 3,3——dichlorobenzidine —-——= K2
131 1,4—dichlorobut—2—ene 764—41-0 K2
132 2,2—Dichlordiethylsulfid (sulfur mustard, mustard 505—60—2 K1
gas)
133 Dichlorodimethyl ether (see bis  (chloromethyl)
ether)
134 1,2—dichloroethane (ethylene chloride) 107-06—2 K2
135 2,2—dichloro—4,4—methylenedianiline (4,4 101—-14—4 K2
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'methylenebis (2—chloroaniline)
136 Salts of 2,2—dichloro—4,4—methylenedianiline  (salts ——— K2
of (4,4—methylenebis (2—chloroaniline)
137 2,4—dichlorophenyl—4—nitrophenyl ether (nitrofen
see (ISO)
138 1,3—dichloro—2—propanol 96—23—1 K2
139 1,3—dichloropropene (cis and trans) 542—75—6 K2
140 Dichromtris (chromate) (chromium (III) chromate) 24613—-89—-6 K2
141 1,2,3,4—diepoxybutane (see 2,2—Bioxiran)
142  Diesel engine emissions - K2
143 Diethyl 64—67-5 K2 M2
144 Diglycidylresorcinether (see 1,3—bis
(2,3—epoxypropoxy) benzene)
145 1,4—dihydroxybenzene 123—-31—9 K3
146 3,3—dimethoxybenzidine (o—dianisidine) 119-90—4 K2
147 Salts of 3,3 '—dimethoxybenzidine (salts of —-—= K2
o—dianisidine)
148 3,3 '—dimethylbenzidine (see 4,4—bi—o—toluidine)
149 Dimethylcarbamoyl chloride (see
dimethylcarbamoylchloride)
150 Dimethylcarbamoylchloride (dimethylcarbamoyl 79—44-7 K2
chloride)
151 3,3—dimethyl—4,4—diaminodiphenylmethane (see
4,4—methylenedi—o—toluidine)
152 N, N—dimethylhydrazine 57—14-7 K2
153 1,2—dimethylhydrazine 540—-73—-8 K2
154 Dimethylnitrosamine (N—nitrosodimethylamine) 62—75-9 K2
155 Dimethylsulfamoyl 13360—57—1 K2
156 Dimethyl sulfate 77—-78-1 K2
— disulfonate (CIDirekt Black  38) 1937-37-7 K2
— sulfonate (CI Direct Red 28) 573-58-0 K2
16071—-86—6 K2
1314-06-3 K1

157 Disodium —
cuprate (2) (Direct Brown)

158 Disodium —
159 Disodium —
160 Dinickeltrioxid
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161 Dinitrotoluene 25321-14-6 K2
162 2,3—dinitrotoluene 602—01—7 K2
163 2,4—dinitrotoluene 121-14-2 K2
164 2,5—dinitrotoluene 619—-15-8 K2
165 2,6—dinitrotoluene 606—20—-2 K2
166 3,4—dinitrotoluene 610—39—-9 K2
167 3,5—dinitrotoluene 618—85—9 K2
168 Oak wood dust - K1
169 Epichlorohydrin (see  1—chloro—2,3—epoxypropane)
170 1,2—epoxybutane (1,2—butylene oxide) 106—88—7 K2
171 1-—epoxyethyl—3,4—epoxycyclohexane 106—87—6 K2
(4—vinyl—1.2—cyclohexendiepoxid)
172 1,2—epoxy—3—phenoxypropane (phenyl glycidyl
ether see)
173 1,2—epoxypropane (see propylene oxide)
174 2,3—epoxypropane—1—ol (glycidol) 556—52—5 K2
175 R—2,3—epoxypropane—1—ol? 57044—-25—-4 K2
176 2,3—Epoxypropyltrimethylammonium chloride 3033—=77-0 K2
(glycidyltrimethylammonium)
177 Petroleum extracts - K2
178 Erionite 12510—42-8 K1
179 Ethyl carbamate (urethane see (INN))
180 Ethylene bromide (see 1,2—dibromoethane)
181 Ethylene chloride (see 1,2—dichloroethane)
182 Ethyleneimine (aziridine) 151-56—4 K2 M2
183 Ethylene oxide (oxirane) 75—21-8 K2 M2
184 (Fibrous dust) - K1/
K2
185 Furan 110-00-9 K2
186 Glycidol (see 2,3—epoxypropane—1—ol)
187 Glycidyltrimethylammonium

(see 2.3—Epoxypropyltrimethylammonium chloride)
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188 Hardwood dusts - K1
189 Hexachlorobenzene 118—-74—-1 K2
190 Hexamethylphosphoramide 680—31—-9 K2 M2
191 Hydrazine 302—-01—-2 K2
192 Salts of hydrazine - K2
193 Hydrazinbis —-——= K2
(3—carboxy—4—hydroxy—benzenesulfonate)
194 Hydrazine—tri—nitro methane - K2
195 Hydrazobenzene 122—-66—7 K2
196 6—hydroxy—1-(3—isopropoxypropyl) 85136—74—-9 K2
—4—methyl—2—o0x0—1,2—dihydro—3—pyridinecarbonitril
e
197 N-(3—hydroxy—2—(2—methylacryloyaminomethoxy) ——— K2
—...— 2—methyl—acrylamide, mixture of
198 4,4 '—= (4-2,5—dienylidene 569—61-9 K2
Iminocyclohexa—methylene) dianiline hydrochloride
(CIBasic Red 9)
199 Isobutane (containing> = 0.1% butadiene) 75—28-5 K1 M2
200 Isobutylnitrit 542—56—3 K2
201 Isoprene (methyl—1,3—butadiene) 78—79—5 K2
202 Isopropyl alcohol (2—propanol) Strong acid method 67—63-0 K2
for the preparation of
203 Potassium bromate 7758—-01-02 K2
204 Potassium chromate 7789—-00—6 K2 M2
205 Potassium dichromate 7778—50—-9 K2 M2
206 (Ceramic mineral fibers) -—= K2
207 Hydrocarbons, C26—55, aromatenreich 97722—04—-8 K2
208 Kokereirohgase -——=
209 p-—cresidine (see Figure 6—methoxy—m—toluidine)
210 (Synthetic mineral fibers) (see fiber dust)
2—methoxy—aniline, (o—anisidine) 90—04-0 K2
212 6—methoxy—m—toluidine (p—cresidine) 120-71-8 K2
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No F3l&Ed CAS—No. A ppe

213 Methylacrylamidoglykolat (with> = 0.1% 77402—-05—-2 K2 M2
acrylamide)

214 Methylacrylamidomethoxyacetat (with> = 0.1% 77402—03—-0 K2 M2
acrylamide)

215 2-—methyl aziridine (propylene imine) 75—55-8 K2

216 N-—methyl—bis (2—chloroethyl) amine (nitrogen 51-75-2 K1 M2
mustard)

217 Methyl—1,3—butadiene (see isoprene)

218 1—methyl—3—nitro—1—nitrosoguanidine 70—25-7 K2

219 (Methyl-ONN—azoxy) —methylacetat 592—-62—1 K2

220 4—methyl-m—phenylenediamine  (2,4—Diaminotoloul / 95—80—7 K2
2,4—toluene diamine)

221 4—methyl-m—phenylenediamine (see toluene
2,4—diammonium sulfate)

222 4 4—methylenebis (2—chloroaniline (see
2,2—dichloro—4,4—methylenedianiline)

223 4,4—methylene—bis (N, N—dimethylaniline) (see
N, N, N'—tetramethyl—4,4—methylenedianiline)

224 (Methylenebis (4,1—phenylenazo ...— ——— K2
dichloriddihydrochlorid

225  4,4—methylene di—o—toluidine, 838—88—0 K2
(3,3—dimethyl—4,4—diaminodiphenylmethane)

226 Michler's ketone (see 4,4—bis (dimethylamino)
benzophenone)

227 Monochlorodimethyl (see chloromethyl methyl ether)

228 Morpholine—4—carbonyl 15159—-40—-7 K2
(N—chloroformyl—morpholine)

229 2-—naphthylamine 91-59-8 K1

230 Salts of 2—naphthylamine ——= K1

231 Sodium chromate 7775—11-03 K2 M2

232 Sodium dichromate 10588—-01-9 K2 M2

233 Sodium dichromate dihydrate, 7789—12-0 K2 M2

234 Nickel 7440-02-0 K3

235 Nickel acetate 373—02—4 K1

236 Nickel (nickel tetracarbonyl) 3333—-67—3 K3



70 .- - AZpe|ad YUY RoiQQ! Sfoijoll ptet A7
el Wol

No F3l&d CAS—No. A a4
237 Nickel chloride 7718—54-9 K1
238 Nickel 12035—36—8 K1
239 Nickel mattes, or roasting electrolytic  refining - K1
240 Nickel monoxide 1313-99-1 K1
241 Nickel salts, soluble - K1
242 Nickel sulfate 7786—81—4 K1
243 Nickel sulfide 16812—54-7 K1
244 Nickel compounds in the form of respirable droplets ——— K1
245 Nickel compounds in arc manual welding - K1
246 5—nitroacenaphthene 602—87-9 K2
247  2—nitroanisole 91-23-6 K2
248 4—Nitrobiphenyl 92-93-3 K2
249 nitrofen (ISO)  (2,4—dichlorophenyl—4 —nitrophenyl  1836—75—5 K2

ether)
250 2-—nitronaphthalene 581—89—5 K2
251 2-—nitropropane 79—46-9 K2
252 Nitrosamines, generally - K2
253 Nitrosamines, aliphatic —-——= K2
254 N-—Nitrosodi—n—butylamine 924—-16-3 K2
255 N-—nitrosodiethanolamine (see 2,2 '=  (Nitrosoimino)

bisethanol
256 N-—nitrosodiethylamine 55—18-5 K2
257 N-nitrosodimethylamine (see  dimethylnitrosamine)
258 2,2 '— (Nitrosoimino) bisethanol 1116-54-7 K2

(N—nitrosodiethanolamine )
259 N-—Nitrosodi—i—propylamine 601—-77—4 K2
260 Nitrosodipropylamine 621—64—7 K2
261 N-—nitrosomethylethylamine 10595—-95-6 K2
262 Nitrosamines, aliphatic / aromatic -
263 N-—nitrosoethylphenylamine 612—64—6 K2
264 N-—nitrosomethylphenylamine 614—00—6 K2
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265 Nitrosamines, aromatic -
266 N-—nitrosomorpholine 59—-89-2 K2
267 N-—nitrosopiperidine 100—-75—4 K2
268 N-—nitrosopyrrolidine 930—55—-2 K2
269 2-—nitrotoluene 88—-72-2 K2 M2
270 Olaquindox” 23696—28—8 ——— M2
271 Oxirane (ethylene oxide see)
272 Oxiranmethanol, 4—methylbenzene—sulfonate, (S) — 70987—-78—9 K2
273 4,4 'oxydianiline and its salts 101-80—4 K2 M2
274 PAH / pyrolysis -———
275 (Passive smoking) -——— K1
276 Peche -——=
277 Pentachlorophenol 87—86—5 K2
278 Salts of pentachlorophenol - K2
279 o—phenylenediamine 95—-54-5 K3
280 Phenyl glycidyl ether 122-60—-1 K2
(1,2—epoxy—3—phenoxypropane)
281 Phenylhydrazine 100—-63—-0 K2
282 Phenylhydrazine hydrochloride 27140-08—-5 K2
283 Phenylhydraziniumchlorid 59—-88-1 K2
284 Phenylhydraziniumsulfat (2: 1) 52033—74—-6 K2
285 Polycyclic aromatic hydrocarbons -—=
286 2—propanol, Strong acid method for the preparation
of (see isopropyl alcohol)
287 3 Propanolid (1,3—propiolactone) 57—57-8 K2
288 1,3—propane sultone 1120-71—4 K2
289 1.3—propiolactone (see 3—Propanolid)
290 Propylenimine (see 2—methyl aziridine)
291 Propylene oxide (1,2—epoxypropane) 75—56—9 K2 M2
292 Pyrolysis of organic material -—=
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293 Safrole (5—allyl—1,3—benzodioxo) 94—-59-7 K2
294 Sulfur Lost (see 2,2—Dichlordiethylsulfid)
295 Mustard gas (see 2,2—Dichlordiethylsulfid)
296 Coal tar, —pech, fish oil -——=
297 Nitrogen mustard (see N—methyl—bis
(2—chloroethyl) amine)
298 Strontium 7789—-06—02 K2
299 Styrene oxide 1996—-09-03 K2
300 Sulfallat (ISO) 1995-06—-07 K2
301 Tars —-——=
302 Tar oils in bitumen -
303 1,4,5,8—tetraaminoanthraquinone 2475—-45-8 K2
304 2,3,7,8—tetrachlorodibenzo—p—dioxin (TCDD) 1746—-01—-6 K1
305 a, a, a, 4—Tetrachlortoluol 5216—25—-1 K2
(4—chlorobenzotrichloride)
306 N, N, N, N'—tetramethyl—4,4—methylenedianiline 101-61—1 K2
(4,4—methylene—bis (N, N-—dimethylaniline))
307 Tetrasodium 3,3 '= ((1,1—biphenyl) —4,4'—diylbis 2602—46—2 K2
(azo)) to ...— disulfonate) (CIDirekt Blue 6)
308 Tetranitromethane 509—14-8 K2
309 Thioacetamide 62—55—5 K2
310 4,4—Thiodianilin u. Their salts 139—-65—1 K2
(4,4—diaminodiphenyl)
311 o—toluidine 95—-53—4 K2
312 Toluene 2,4—diammonium 65321-67—7 K2
(4—methyl-m—phenylenediamine /
2,4—Toluylendiaminsulfat)
313 4-o0—Tolylazo—o—toluidine (2—aminoazotoluene) 97—-56-3 K2
314 2,4—toluenediamine (see
4—methyl—m—phenylenediamine)
315 2.4 Toluylendiaminsulfat (see toluene
2,4—diammonium)
316 2,3,4—Trichlorbut—1—ene 2431—-50-7 K2



T ol

No F3l&d CAS—No. A a4

317 Trichlorethylene / trichloroethene 1979-01-06 K2

318 Trichloromethane (chloroform) 67—66—3 K2

319 1,2,3—trichloropropane 96—18—4 K2

320 a, a, a—trichlorotoluene (benzotrichloride) 1998-07-07 K2

321 Triethyl 15606—-95-8 K1

322 2,4,5—trimethylaniline 137—17-7 K2

323 2,4,5—trimethylaniline hydrochloride 21436—97—-5 K2

324 Trimethyl phosphate 512—-56—1 ——— M2

325 Trisodium (4 '= (8—acetylamino—3,6—disulfonato 164058—22—4 K2
—...— tetraolato—0, O', O ', O' ") copper (II)

326 Trinickeldisulfid 12035-72-2 K1

327 1,3,5—tris(3—aminomethylethyl—phenyl)— -——— K2
triazine—2,4,6—trione, mixture of

328 Tris (2—chloroethyl) phosphate 115—-96—-8 K2

329 1,3,5—tris — ((2R and 2S) —2,3—epoxypropyl) 59653—-74—-6 ——— M2
—1,3,5—triazine—2,4,6 (1H, 3H, 5H) trione

330 1,3,5—tris (oxiranylmethyl) —1,3,5—triazine—2,4,6 2451—-62-9 -——— M2
(1H, 3H, 5H) trione

331 Urethane (INN) (ethyl carbamate) 51—-79—6 K2

332 Vinyl chloride 1975-01-04 K1

333 4-—vinyl—1.2—cyclohexendiepoxid (see 1
(epoxyethyl) —3,4—epoxycyclohexane)

334 N-vinyl—2—pyrrolidone 88—12-0 K3

335 Zinc chromates, including zinc potassium  chromate - K1

336 Cytostatic drugs (see drugs, carcinogenicity)

337 Lead and its compounds

338 CLP—substances

339 Nickel—titanium trioxide 12035-39-1 K1

340 4 — [(morpholinothio) thioxomethyl]  morpholine 13752—-51-7 K2

341 N-Oxydiethylenthiocarbamoyl—N—oxydiethylene 13752—51-7 K2
sulfenamide

342 4 — ((Morpholinothiocarbonyl) thio)  morpholine 13752—-51-7 K2
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CAS—No.

A

o

oF

No

K2

13752-51-7
66—27-3

343 Morpholin—4—ylmorpholin—4—carbodithioate

K2

344 Methyl methanesulfonate
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I RHD - 75

1% 6] S0 M 7PFN TRAA

QO 2A}F A, glrdd, ARG F 59 dFES Add 15000
fiber/m3 ©|% wEH: A% ARARN tate] B, o]E% oldE v
o ATt st A, BREE, FART ol FAsEAY
WA HDe de] ¥ (Guidelines for Occupational Medical
Examinations, 2007).
Q Aold FAEQ FEAE 1-3d F71=2
AER 9std AALS vk dbd 27 A
AL = 45, A dasda add o
Zgho] BATIL ofilete] @it Aol F718F Aagle] AALE @

S 2= olo
P H .

(1) 9d=, =2490], 2= 5 7|8 #499 A= A&

)
O 59, wEglol, 292 AHE, TP HA und 224 B



76 - Z2TElLH YFUY R0 Srjof Pet ¢

UHdshs Z2a3s 8 Folw, ojdg|ote} ~uleA = #AS I}
dogl g adS 35t AT} (ibasecretariat.org, Conference: Europe’s

asbestos catastrophe, Brussels, 2012).

(2) 9d=9 Hugd A3aAe =239
Q Ag=ol A= 1990-1992¢] HFHE AARAATAFIONE T4 o= A

wEzAbe] digk 23 HAE 8 E e (Huuskonen, Koskinen et al.

1995). g A= 704 wlgtolw A% A FFoA 1980y o] e IS

AR 2RAY 10d o), Ee RAxddAE AE 1d o), EE
A

197640 o] AR E AR FA 4%-% oz *6‘}2%—8—.

7} 259 (osha.europ.eu #3).
O AT=dM = e wEI2A TEAR SAste] AHeEAtel o
A, 55,0008 S o R FHEANE oA,
oty HALE k. olF 413378 (22%)°ll A F ol
sp7b drAEew, olF Th%7F AQHHA Asoldlys
(Huuskonen and Rantanen 2006).
O ATA= A= fral 2gell FAbshe 49 55 A4 Es w3 (WHO

2012, Ikonen, Rasanen et al. 2013). 2001\ 356 WH/HAS s3] AW &
S48l Zhel FAEA HAA AR S5 A%l AEa s

(Health Examination Act, No.1485/2001).

O M¥el =ZHJA Z=E2= o) 3drttt FEEAY AARE wrow ZAL
oA Addd Fo H HAA Wt oW FEAE FIOH &+ #H4
AR BEoR 9FEo] HRCT % #H7ls AAbE v (Fd<, 2007).



1w cul
QO k= ﬂoloﬂf\it EX _?4‘4 z}o] o)
Q

&3t (Working Environment Act, LOV-2005-06-17-62).
QO w290l AW S27Hx Z2 MO R Telemark 7HEE|olA] g
24 #Ys S Auad 43 *iﬂ” AAE R EA=, A
& ke AT A vlaste] =% 7heAdo] e tiAAE H g
I olES UORE AFE St olde WAH g dvt AFE
= 547} TAE A= (Hﬂt, Lien et al. 1986, Merler, Buiatti et al.

FRAAA S Ba, HE T E wEErd uel vf 2deA 5idnt
o AwE W (<, 2007)

(4) o]Zgole] 4
Q olggolo A= A
20063 A A AS (Zona and Bruno 2009).

_I

Q T2l WA= AHe 23t ddELe wEd dd4 =24}
of A7 Zhel=edlS AAsw. ol wEW AW Fye= A%
H ARE ATy, duke(general practitioners)’t 9 5 AZAES
HEe A9 A e 55 AHAAMRE old 94&3s stedH, Ee
Al Al AR AE 7, 98Hd HALE AlgstH(dHE 1), 588 B
ArE Has A (d42) #ArsdAn Y A2Md3ALE HRCT HAMS
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I ¢zt 83
=1 0] 3=F | = A(S n | A = | A =z
(B 18) dA=d EI2A (A A28 SR ANQ) - ZABFHH=A At
ey e I I AABA A=A
2+9] 847 A e 2 AL 20181712 6 A} 2] 317 A B A 2k} 3+ A el AL 24} 8+ A e AL 9009 2] 817 A B AL
1993 SEm e =T 2004 2004 2009 ) ) 2009
} 1999 3 _ } 5Tk Az o
5Q101d Az 50104} A% 5Amvt Az FE 590 AxY = A 2] FE2
kil =44 2] 2= Seleld Alzd A5 A= (FhEx] He =4) 212~ T (1A AL 24)
T T 5 o T 7o T (7]»%—%] 341% —i,—;g) R 1o T7o
_ R . <= o+= B . R
AT 2EAS AASET 22AF AT 2} A P I8 2245 AAgEs 22T AT 2235
T I
Acid mists, strong inorganic _ _
(831) 1,018 6,494 1,678 13,201 2,184 17,188 59 157 2,094 14,713 866 2,288 175 577
25,
QA4 255 486 732 5,839 214 696 85 221
AL 339 651 1,114 9,002 424 1,134 41 169
Ak 258 807 820 5,771 222 512 150 166
B (&3 A) 151 292 253 3,912 27 58
A g 4) 974 2,268 1,508 10,399 908 1,905 406 1,301
2 4—Aminobiphenyl 13 26
3 Benzolalpyrene 1 4
4 1,3—Butadiene 12 161 9 205 23 1,260 40 453
5 Coal—tar pitch 6 230 9 89 10 231




2187 2 e 24}
2+ 27 A e = Ak ) 2 8h7 A vl At 2+ 273 A e 2= Ak 2+ 273 A e = Ak A+ 2173 A el Ak
ERRERE EN) 2009
1993 2004 2004 2009 _ 2009
1999 5e1uRt Al =
5ol Az ~ 50101 Az 5 Alx BE 5ol AlEY = HAZe] B
= L o 5Qlol Az A4 A (2R A8 24 o b A2A A8 24)
T AT K = T o Ol (7]_%_] @l_g_ ‘irXé) 5 s T o
a2 =
AP 2R YT 2RAT A8 L WEE L A98F 2RA% AU 2RAF AYE 2
T T
Coal—tar 10 200
5 Ethyleneoxide 8 49 13 188 31 169 38 774 449 2,396
6 Formaldehyde 115 1,346 171 1,581 249 1,973 16 64 412 2,742 29 73 432 1,459
Silicadust,crystalline,in the _
. . 123 1,396 52 433 217 1,972
form of quartz or cristobalite
23 348 3,996 101 284 10 29
AR zEvg o E 4 48
8 ortho—Toluidine 3 5
9 Trichloroethylene 64 100 995 2,018 1,021 3,119 608 5,336 25 50
10 Wood dust 1,724 14,374 272 1,066 520 3,774 791 2,018 2,395 14,346 5,463 13,455 941 4,666
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(E 19) SAZEFo| ELZTIT 8l ZAAAZ dut
Eragaa R
Sl Cas. No. =4 2001—2009 2002—2010
() o (A) SAAT ESE
Acid mists, strong inorganic 196,315  42.592 96.641 0.01-0.02 mg/m3
(st selsh) ’ ’ ’ ST e
2 000106—99—01,3—Butadiene 12,523 310 3044 <0.001 -0.14ppm
3 065996—93—2Coal—tar pitch 3,616 0.04ppm
4 000075—21—8Ethylencoxide 2,920 5,149 10,797 0.03—0.06ppm
5 000050—00—0Formaldehyde 69,943 23,247 48,125 0.10—0.03ppm
Silicadust,crystalline, (%2009—2010) G272 30%0] 4 21 0.5 mg/m3
6 014808—60—7 Y 250126 15,990 N e ¢
in the form of quartz or cristobalite 13,451 8 72F 30% 7] 9F 2 0.4 mg/m3
7 000079—01—6Trichloroethylene 39,779 11,925 48,388
S gE /4445 0.3-0.6 mg/m3
8 Wood dust 24103 3,955 41,675
=y euUF/44E 0.2-0.9 mg/m3
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88 - P1zRlAT YLK RaIR9 Sirfol T 217
(E 20) Z0|ot 59 &0+ F84q

Sl Cas. No. A FA A () (%) A(H)

1 Aluminium production A AL A 2 AF1996). A2 9546 795 10,342
2441917 21 Bl 2 AH(1993) 3123 477 3600
B Al Z o 2 AH2005) - - 2,334

2 000106-99-0 1,3-Butadiene 37 - 318 & A - F H(2006) - - 39,332
261 217 A Bl 2 AH(2004) - - 1,250

3 Coal gasification A= AL A Z2AH1996) 4,412 51 4,463

4 008007-45-2 Coal-tar distillation Aok s

5 065996-93-2 Coal-tar pitch 2h ] 37 A Bl 22 A1(1994) 2,338 356 2,694
27 F-(1998) 10,512 131 10,643
*FEFZ 37 F-(1998) 40,487 502 40,989

6 Engine exhaust, diesel A= AR A 2= AH1996) 273,047 5,048 278,095

7 000075-21-8 Ethyleneoxide A Z < Al A E 2 AH1993) 1,230 511 1,741
A= AL A ZAH1996) 107,229 43,617 150,846
37 5-(1998) 5,167 2,148 7,315
2] A =-(2006) 1,343 166 1,509

8 000050-00-0 Formaldehyde A= AL A Z2AH1996) 26,396 4,564 30,960
3H73 5-(1998) 55,156 10,071 65,227
A 2= A B 2 AH1993) 1,214 150 1,364




Sl Cas. No. =2 FAA () o1(8) A(H)
9 Leather dust 2F] 87 A el 2= AH(1993) 4,605 2,008 6,613
7= AL A 2 AH1996) 6,230 2,716 8,946
10 Painter (occupational exposure as a) 2+ 27 A B 2 AH(1993) 5,387 726 6,613
7= AL A 2 AH1996) 10,709 2,918 13,627
2F 1 27 A B 2= AFH1993) 17,452 4,755 22,207
11 Rubber manufacturing industry 7 = AL A 2 AH1996) 26,753 3,299 30,052
71 =(2006) 29,301 3,613 32,914
2} 317 A B 2 AF(1993) 10,646 2,906 13,552
12 014808-60-7 Silicadust,crystalline,intheformofquartzorcristob  £1]o} 5 (2010) 1 214,167 33,397 247584
alite £nlol & (2010) 2 252,879 22,722 275,601
37 5 8ot & A {5 2 (1998) - - 147,476
A 2= A A e 2 AH1993) 6905 T 7,682
E2 7 2 5.(2000-2002) 124,551 10,130 134,681
1153 5 (2008) 1 35,501 2,969 39,470
153 5 (2008) 2 76,662 6,906 83790
AR 5 (2007) - - 250,553
13 Soot (as found in occupational exposure of 2|7 % ZA} 359 5 400

chimney sweeps)




Sl Cas. No. 24 F42A $ () o] (%) Al(H)
14 001746-01-6 2,3,7,8-Tetrachlorodibenzo—-para-dioxin A= ALY A ZAH1996) 7,106 1,168 8,274
15 Wood dust 2] 3+73 A ') 2 AF(93,99,04) 148,562 18,320 166,382

Al 22 A e 22 A1(1994) 12,796 1,578 14,374

A= A A 2 AH1996) 105,070 26,554 131,624
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2) Td=F AL

HAA FELHF9SAA = (http://www.customs.go.kr) &
B 201397HA1 9] e B FdEFs DAY 2F F
2 Arsenic and inorganic arsenic compounds(H]ZA % AMAFSHH| AR FE),
Benzene, 1,3-Butadiene, Chromium (VI) compounds(7|E}Z&4ME, S84,
9 Al g2t o7 ) Coal-tar pitch(ZEFZ), Silica dust, crystalline,
in the form of quartz or cristobalite(4]9d), Formaldehyde, Vinyl chloride,
Nickel compounds(Ztstd/FAtsiya 9 yAdsEz F8) 183
Ethylene oxide® % 107) EZo|%t}. 71 Wol &% E2E  Benzene>
1,3-Butadiene>Coal-tar ~ pitch(ZFEI2)  Folden,  Fdd B2
1,3-Butadiene>Benzene>Silica dust, crystalline, in the form of quartz or
cristobalite(41 %) o2 ZAE ST

3}t =A% o] = Z(PRTR) A XA 28l (http://ncis.nier.go.kr/prtr/) A&
AMste] 2008958 20129744 9] gtetEd wiE (], A, Ee A

Sl A3} Arsenic and inorganic arsenic compounds, Benzene, 1,3-Butadiene,

|

5 e
ofo
_OL
9
[\}
(@)
}—A
(@)
rL
Iz

Cadmium and cadmium compounds, Chromium (VI) compounds(Z& %2 1
3}et2 %A}, Formaldehyde, Vinyl chloride, Trichloroethylene, Nickel
compounds “L#]al Ethylene oxide® % 10709 E&o] ZAE AT wj& o]
7H %o 542 Benzene>Trichloroethylene>Vinyl chloride <=2 2 ZAME ]

o,



I, ¢z ----93
(B 21) EF2Z 59 9%
A -5 FHE)
CAS No Agent FEF FAF
20104 20114 20124 2013 20104 20114 20124 2013
007440-38-2  Arsenic and inorganic arsenic compounds
vl & 207 320 174 257
Aaksln) 2 40 40 40 40
000071-43-2  Benzene 1,267,473 1,425,366 1,560,343 1,393,227 101,673 136,360 102,557 56,986
000106-99-0  1,3-Butadiene 232,367 234,633 280,687 222529 318469 366,622 359,467 381,780
o Chromium (VI) compounds
018540-29-9 GBI E A2 A WAk s 22 A o)) 227 399 431 530 84 120 48 46
065996-93-2  Coal-tar pitch, ZFEFZ 63,459 175,703 159,905 137,334 19,267 6,935 10,766 23,857
014808-60-7 ~ iica dust, crystalline, ‘in the form of quartz or 85 973 2581 3748 16626 34178 38020 90924
cristobalite, 233
000050-00-0  Formaldehyde 71 276 148 38 4 5 5 5
000075-01-4  Vinyl chloride 13,876 15,732 20,523 15,996 11,993 16,429 17,196 18,321
Nickel compounds
Atsty A 9 gaksiy A 183 275 242 193 456 816 829 1121
YA s E 9 17 28 46 52 119 177 171
000075-21-8  Ethylene oxide 230 306 189 165 11 10 27 35




94 - AUPRIAT LThY S8R9 SHTHo| BE AT
(B 22) dA=Z HiE A%
W ALY g ) & F(kg/d)
CAS No Agent
2008 20094 2010 2011 20124 2008 2009+ 2010d 2011 2012
- Arsenic and

007440-38-2 inorganic arsenic compounds 15 11 1 12 10 142 22 49 442 443
000071-43-2 Benzene 62 62 63 69 69 349,020 251,175 184,252 168,605 166,618
000106-99-0 1,3-Butadiene 34 32 33 35 35 90,929 77,684 64,940 49,566 45,689

Cadmium and - . -
007440-43-9 cadmium compounds 20 19 14 15 15 223 263 352 201 90
= on o Chromium (VI) compounds, - _
018540-29-9 a2 9 o aae 277 276 295 337 341 9,993 7,138 14,870 14,095 14,155
000050-00-0  Formaldehyde 128 121 126 138 138 94,036 85,339 60,029 68,338 47,631
000075-01-4 Vinyl chloride 7 7 7 1 10 78,013 76,712 71,230 86,380 89,887
000079-01-6  Trichloroethylene 32 63 66 53 50 610,621 515,248 660,164 619,068 735,314
Nickel compounds 251 253 279 394 331 11,353 8,644 19,795 14,375 17,317
000075-21-8 Ethylene oxide 20 19 21 21 18,185 18,206 11,478 14,817 16,021

24
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(# 23) 2% dE =2

=4 g =4 IR
1 Acid mists, strong inorganic, Sufuric acid
Y (2) Isopropyl alcohol manufacture using strong acids
2) 3 Aluminium production
3) (4) Benzolalpyrene
4) (5) 1,3-Butadiene
6) Coal gasification,
5) (7) coal-tar distillation,
(8 coal-tar pitch
6) 9 Engine exhaust, diesel
7 (10)  Ethylene oxide
8) (11) Formaldehyde
9) (12) Iron and steel founding
10) (13)  Leather dust
11) (14)  Soot
12) (15)  Trichloroethylene
13) (16)  Wood dust
14) (17)  Non-destructive test (using X-ray)
15) (18)  HBV and HCV viral infection
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I A7ZD----99
(E 24) 71734t D12E &0 IE Eed A+
[e) [e)
FaEd ATHY % wEFE Huy Hanme 98
Enterline(1982), ITE o) AZEFRE A X o <F RR
USA Epichlorohydrin & o] =% 2.48(0.67-6.36)
lg]pgchlorohydrin o w=FHXA 0.69(0.14-202)
%=
Beaumont et al., ITE 59 2hA o <F RR
1987(USA) 2E A 1.64 (1.14-2.28)
L 1.39(0.84-2.17)
gaF il 1.58(0.94-2.50)
gaka o2 FH A 1.92(0.77-3.95)
ok AL (RE d94h 2.24(1.02-4.25)
SMR
= A4 20 1.85 (1.25-2.64)
qaF 0 i 20 1.93 (1.0-3.13)
Englander et al., =& B2t oAz o <F RR
(1988), Sweden
2.00(0.50-4.67)
54 SMR
1.83(0.50-4.69)
Cooper et al., SRR Az < RR
(1985), USA
1.24(1.02- 1.50)
Siemiatycki(1991) F71 b & o & OR
,  Canada
PE =& 1.2(1.0-1.6)
22 5T =& 1.1(0.7-1.6)
3k
BE =% 1.2(0.8-1.9)
=2 53 =5 2.9(0.8-10.4)
LE-AE(LE =F) 1.7(1.0-2.9)
HE AEL(EE =F) 1.5(1.0-2.4)
lynch et al FIIE sl st3- 4, Alw T SIR
(1979) USA
AA A% it 3.2 (15-6.7)
A akA it 5.0 (1.4-21.6)
Hueper (1966) =HZIZE olAxgeg U4F A SIR
USA
A Ak 2 2} IRAR 21.3 (7.9-56.1)

Soskolne et al
(1984)
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5.2 (1.23-22.1)

29 (0.74-11.3)
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#apd g ETE Fan Bawe A9

Gibbs 5, IITE TS b SMR

2007 0- BlalP years 106 (92-123)
20— BlalP years 188 (139-248)
40— BlalP years 142 (104-189)
80— BlalP years 219 (177-26%)
160- BlalP years 183 (150-222)
320- Bla]P years 270 (163-422)

Spinelli &, ZIIJE AN | SIR

2006 0.5-20 BlalP years 0.83 (0.43-1.59)

Friesen %, 20-40 BlalP years 1.16 (0.56-2.39)

2007 40-80 BlalP years 1.50 (0.77-2.94)
80+ BlalP years 1.92 (1.02-3.65)

Romundstad Z3ZE AR g SIR/Rate ratio

o, 2000 0-499 PAH-years 1.3(0.8-2.1)
500-1,999 PAH-years 1.3(0.8-1.9)
2,000 PAH-years 1.8(1.1-2.8)

Bjor 5, HEIE SHEAS Ez] SIR

2008 05-2d 1.39 (0.67-2.56)
2-10 1.33(0.64-2.45)

10+ o] 1.99(1.21-3.07)




(3) Wl =34 (Benzolalpyrene)
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(E 26) REITA Wy A
o} =l
g AT =E2F5T ; T o R g
Ward et al, Z3ZE <59 SMR
1995,1996 ey A=A 2387144 1.8 (0.7-36)
HXZEF 2 58 (1.6-14.8)
A 5E
wEy 1.2 (0.2-4.4)
Divine &IAZE 454 Py 238 7] A SMR
Hartman, A BBE o 14 (10-19)
<54 16 (1.0-2.3)
2001 5-19 1.2 (05-2.4)
>204 13 (08-22)
IFE =F AR EH 3o
<54 1.8 (1.1-2.8)
>5d 15 (0.8-2.5)
Hzx QA U=
1942-1949 15 (1.1-2.1)
>1950 0.7 (0.2-1.8)
Macaluso etZEE +2 =% (butadine ppm-years) w3y SMR
al, 1996 0 ppm-years 1.0
<1 ppm-years 2.0
1-19 ppm-years 2.1
20-79 ppm-years 2.4
>80 ppm-years 4.5
P for trend = 0.01
Graff et al,3I3TE T4 %% (butadine ppm-years) RR
2005 < 33.7 ppm-years kA 1
33.7-425.0 ppm-years 2= A 0.9(0.3-3.0)
>425.0 ppm-years w5 ) 2.7(0.6-11.2)
< 33.7 ppm-years WAl ZFe=A 1.0
33.7-425.0 ppm-years 3] 1y 2.0(0.4-11.0)
>4250 ppm-years 7.2(1.1-47.6)
Delzell et al, ZTE 2% (butadine ppm-years) gy RR
2006 0 ppm-years 1.0
0-<33.7 ppm-years 1.4(0.5-3.9)
33.7-<184.7 ppm-years 0.9(0.3-2.6)
184.7-<425.0 ppm-years 2.1(0.7-6.2)
>425.0 ppm-years 3.0(1.0-9.2)
<33.7 ppm-years g =54 1.0
33.7-<425.0 ppm-years w3 2.0(0.4-10.0)
>425.0 ppm-years 7.2(1.1-47.6)
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AR} ol & ATHY =E5T ZHE7] A9 A=
Berger & FASE Mg 73 3 A <t RR

Manz (1992),

Gas furnace workers
other labourers
white—collar workers
gas furnace workers
other labourers

2.88 (2.28-359)
0.96 (0.78-1.17)
0.45 (0.23-0.79)
1.77 (1.20-2.51)
1.13 (0.88-1.42)

Doll et al, IAZTE et 7tx~3t 34 59 o] & ¥ o+ RR
%131725 United nwE 1.79 (1.46-2.18)
gdom A 0.75 (0.37-1.34)
Wu (1988) ATE FIAx QB T2t < SMR
China Coke plant A <=2} o 255 (206-313)
Coke oven worker o < 497 (355-677)
Costaniton et TS E FAr B2 224 o o+ SMR
al (1995) 0d H of 1 (-)
154 7 1.33 (0.92-1.89)
5794 7 1.37 (0.92-2.51)
10715 o oF 1.82 (1.26-2.99)
157194 o ¢+ 291 (2.27-4.52)
20 o1 o o 2.71 (1.76-2.85)
Bye et al IAZE T2 PAH (ug/m3*year)
%\}gfv%)ai <50 ug/m3*year b 0
Y 50-149 ug/m3+year e 0
>150 ug/m3*year ) 4.82 (0.58-17.41)
Hammond et I ZE A% ey 25FAS ) & SMR
al. 1976 9719 4 gt 92
20-29 7 o+ 152
30-39 = oF 150
409 o] o oF 247
A8 YT FAS
201 o)A T35 19
201 o] A 167
20 o] ul 168
20 o] w39k 168
Partanen T, WEMHEA A= RR
et al (1994) A8 Sy A% ¢t 1.8 (1.5-2.1)
2]+ 1.7 (1.1-2.5)




(6) Engine exhaust, diesel
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I ¢7zda----109
(E 28) OAAXERE Lo mME deld A7

A2} o) & AT LEFT A&7 WARS ¥

Michael D. AT E ug/m3-y (FHx=F) RR

Attfield (2012)
0 - 108 ¥ o+ 1 (Bl 7<)
108-445 1.50 (0.86-2.62)
445-946 2.17 (1.21-3.88)
>946 2.21 (1.19-4.09)

Debra T. g R+ ug/m3-y (FAHE=E) 164 o ¢ OR

Silverman

(2012) 0-81 1 (HlaL 715)
81-325 2.46 (1.01-6.01)
325-878 2.41 (1.00-5.82)
>878 5.10 (1.88-13.87)




(7) Ethylene oxide
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Tn 2d  ar3d were ER Ah=
Hogstedt et al, ZSE 19 o] shea oA SMR
(1979, 1986); wEE e
Hogstedt w2} ul & 1y 354 (1.3-7.7)
(1988) A ool YxE 611 (1.7-15.7)
A o 9 9.03 (2.9-21.1)
Bisanti et al FZE Jbslelgdl HE W3 SMR
(1993), 8
o) &) o} A4 W A 5% 658 (19-17)
Benson & IZTE Azt g d wE 259 SMR
Teta (1993), AA wZA x4 294 (1.27-5.80)
e
Teta % wEHEA]  AbstoEdE =& L2} Meta-SMR
(1999), =9I, o) & 1 1.08 (0.61-1.93)
ol & elo} .
: N E 27182 E 134 (0.96-1.89)
2elE, v
o] o} _
o 919} 1.23 (0.71-2.13)
EE 0.96 (0.49-1.91)

A& 0.95 (0.69-1.31)




(8) Formaldehyde

OJRE

EIEgHstel=s F2 dE, 84 Wyl 3o SN EEA A A
FA], EgEitez R Y driad A E2SA W E dl(polyoxymethylene),
5 Ee]obA S (polyacetal) s AlZst=d AMEHT EFLH|sto]=9f whg-slo
BojAl= HEmrAl, LaTA, eplagA] 58 SAl ek Hago] vl
FotuE oy 7HRo HAAE v ARgstal vk AEAl, AEA,
HEAz Akgsict 2% X2 (Formaldehyde 35% <=891) 0 24 A}ﬁﬂlﬂ
T2 WA a5A, AERE AR, 7, Fol, B4 T WRAR AR
"ok Fof Az, WEkA A, AR, 7hs SA, AR A, S5 A 4
AP A s o m ARRRT 2R UEtel e 4 A RA AREET 14-
- =7b opAE e} Hhg-a}o] 2—1"%%—1,4—ﬂ%°] A 25

Bree ¥Edusiels
i, ol AS FaHTbl YA AxETh 14-FEY &S EEdAH =2 ZEF
= 2lg) ¢ Z ke o] E(PBT) A 20| A&,

kM, FEEHAz, daAz, A R oseHAlEA R, 242,
= )

_4

sdgsto]l=s ek A9 $elolE (Urea Formaldehyde Form Insulation)
W A7 V\‘iri SolA e xRy, JHA, Fd ol o ¢
Hr} e 71 ?X}Xﬂoﬂ H EZEddstel=e A9 37 To2 FUEd
A %”41 37NE 9.037\]71@ AA JgS FA Hrp EELdsto|=E AL
HAw ot AGAIA SARY AL 2PEAL, X FefAL AL Wl Ekal, FeJ AL
AR FA 52 =2 v EEgdstel=d =Ed 7sAdol v

O by A+
T A A 7] FIARC, International Agency for Research on Cancer)ol| A=



I SR

EEgstol =l =FH Abgroll A BQlFb} 2@ 7|qte] HAE s Aol F
Baltta gekste] <A HelE-A (Carcinogenic to humans, Group 1)
sich. dgel ajAE SHE BRE dRsAE gk w97 F
A9l AL # 307 2}
(F 30) EEUGSIo|ES] Hd A7
Furd ATYPY  wEE LT & AYE
Hauptmann,  Michael, | Ef &£ A1 LCE4F ppm, (peak) RR
et al (2003) 0 ppm A 287]F 108 (0.60-1.94)
0.1~1.9 ppm (reference) 1.00
2.0~3.9 ppm 1.71 (1.14-2.58)
> 4.0 ppm 1.87 (1.27-2.75)
0 ppm Bl 1.12 (0.38-3.31)
0.1~1.9 ppm  (reference) 1.00
2.0~3.9 ppm 1.39 (0.67-2.91)
> 4.0 ppm 1.23 (0.59-2.55)
0 ppm BENA 0.51 (0.06-4.52)
0.1~1.9 ppm (reference) 1.00
2.0~3.9 ppm 3.45 (0.98-12.16)
> 4.0 ppm 3.35 (0.97-11.59)
0 ppm thid] F5%F 210 (0.66-6.75)
0.1~1.9 ppm  (reference) 1.00
2.0~3.9 ppm 1.48 (0.56-3.92)
> 4.0 ppm 1.67 (0.68-4.12)
0 ppm iy 0.78 (0.25-2.43)
0.1~1.9 ppm (reference) 1.00
2.0~3.9 ppm 2.04 (1.04-4.01)
> 4.0 ppm 2.46 (1.31-4.62)
0 ppm YA MEH 0,00 (0.00-2.24), n=0
0.1~1.9 ppm  (reference) 1.00
2.0~3.9 ppm 1.51 (0.48-4.74)
> 4.0 ppm 1.39 (0.46-4.17)
0 ppm =543 Wdy 0.67 (0.12-3.61)
0.1~1.9 ppm (reference) 1.00
2.0~3.9 ppm 2.43 (0.81-7.25)
> 4.0 ppm 3.46 (1.27-9.43)
S%ggon et al. (2003),Z3E ppm, (B3f) = ¢+ RR
<0.1 ppm 1.12 (0.93 - 1.33)
0.1~0.5 ppm 1.15 (0.96 - 1.36)
0.6~2.0 ppm 0.99 (0.4 - 1.30)
>2.0 ppm 128 (1.13 - 1.44)
unknown 0.62 (0.37 - 1.21)
Bertazzi et al.(1989), IS E Formaldehyde  resin makers = <+ SMR
Italy
1.56 (1.00-2.32)
et al(1998), 75 E =22 #E 2 ) ¢ RR

Stellman
USA
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S EA] Ay LErE 57w o A=
EEddstel= o= 0.93 (0.73-1.18)
e sl = + A 2.63 (1.25-5.51)

Olsen et al (1984) AR E wE 7|0 2=F
all  exposure H|Z, 2H5 & 2.8 (1.8-4.3)
formaldehyde 1.8 (0.7-4.9)
formaldehyde (without wood dust) 3.5 (2.2-5.6)
formaldehyde (with wood dust)
exposure  for > 10 year 3.1 (1.8-5.4)
formaldehyde 1.5 (0.4-5.3)
formaldehyde (without wood dust) 4.1 (2.3-7.3)
formaldehyde (with wood dust)

laforest et al (2000) SXL-CHZFE =59 sol=
ever  exposure 1.74 (0.91-3.34)
<7 year 0.74 (0.20-2.68)
7-20 year 1.65 (0.67-4.08)

>20 year 2.70 (1.08-6.73)
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8.1 (42-14.1)

13.0 (0.31-70.0)

OR
2.1 (0.5-8.3)
1.9 (0.2-18.3)

2.3 (04-12.3)

SMR

15 (1.2-1.9)
16 (1.3-2.0)
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(E 34) ET|E2=0g3o] HWad/d A7
HAuEd AT WY == A -9 A=
Henschler et I3 E RR
al (199) AE 217 797 (259-1859)
Hansen et al Z 3 E job—exposure matrix (low, RR
(2001) medium, high)
’ =% FEE low, medium, highZ A7 (low) 1.0 (ref)
Denmark 5
A7 (medium) 1.87 (0.56-6.20)
217 (high) 490 (1.23-19.6)
p for trend, 0.023
w4 (low) 1.0 (ref)
W33 (medium) 1.54 (0.81-2.92)
W33 (high) 1.98 (0.93-4.22)
p for trend, 0.069
bahr et al FIZE job—exposure matrix RR
(2011) A 4 1.08 (0.79-1.48)
Hlg =71 149 (1.02-2.10)
g vy 1.40 (0.46-4.24)
Vamvakas et Az =5 A7k OR
al (1993) H-=% 1
=E (HAD 10.80 (3.36-34.75)
A 6.61 (0.50-87.76)
TE 11.92 (2.55-55.60)
-=% 11.42 (1.96-66.79)
Charbotel et 3A}th*a*  job—-exposure matrix (FAHF, A7t OR
al (2000) Eglgz =g )
ArHet ERER2dEd veE 1
A w5 ErEFERRdEd veE 2.39 (0.52-11.03)
A v EFFEEo g w3 1.62 (0.76-3.44)
A2l EgE R R Ed =% <50 ppm 1.14 (0.49-2.66)

270 (1.02-7.17)
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Aokl 7] H(IARC, International Agency for Research on Cancer)ol A+
A Eol w25 A A vAGy Fagdete] AE ThsAde] F
]

Ry
z =< D%%‘E‘]_(

¥ M or

2l Carcinogenic to humans, Group 1)% #5738}
U} 24 2Ho wE welAe tlsidE u= ACGIHOA Zu AlE-3sto]
° =), Oak(HZAuy, 3R 49 €994), Beech(H=why

e T9d EFADZE, Birch(BHEu A2uH), Mahogany (WS 7FY),

Teak(¥] ), Walnut(ZFu7)= T 7FsAd EF(A)E &R/t o,
western red cedarE ¥ 383t 7]} g2 BE FH YF XL A Wb
B4R FRHA &5 24AD)E FAsI ok A A F dExEd A

& % 33 2
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(& 35) =1 E1lel ey A7
A3 A &4 =ETT A -2 o A=
Demers et T3 E AF RR
al (1995) WA (A A A, H] 159 24 (1.1-45)
7F- A 2 (nasopharynx)
HH) 7+t (pranasal) 3.1 (1.6-5.6)
Pukkala et 3 E 2 E
al (2009) v b, 29, 7 1] 7+ (nose) - A+ 1.8 (1.7-2.04)
H] ZH(nose)- o] 2} 1.9 (0.9-3.5)
el (pharynx)-#AF  0.82 (0.77-0.80)
el (pharynx)-o1 2+ 1.7 (0.5-3.9)
Mannetje I3 E job—exposure matrix I AT S PA SR S 2.4 (1.8-3.2)
et al (1999)
v 7, H-1] 7 - 2} 1.2 (0.3-4.5)
Pesch et al 84} tjz=a #5Fg
(2008) hardwood AR ] DA 4.0 (1.9-8.3)
softwood 0. (0.2-0.7)
particle board 0.5 (0.3-1.0)
medium density 0.3 (0.1-1.1)
fibreboard
gerhardsso T3 E A=
n et al 7V &% H] %} (nasal cavity) 7.1 (4.4-10.9)
(1985)
H] 7} -adenocarcinoma 44.1 (26.6-68.9)
Heribert  3FA} thZ&<* check list (hardwood, T
Ramroth et softwood exposure)
al (2008) 22 (wood dust) 2.1 (1.2-3.9)
Hardwood dust 2.6 (1.3-5.2)
Softwood dust 2.2 (1.1-4.2)
Questionnare T
(hardwood, softwood
exposure)
&3 2 (wood dust) 1.4 (0.8-2.5)
Hardwood dust 1.2 (0.6-25)
Softwood dust 15 (0.7-2.8)
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. HBV)7}+
cHCV)=Z ¢

o 2

o] 2] 2~ (Hepatitis B virus
2] 2~(Hepatitis C virus
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(E 36) 79l ulojziAg] wory A7
i wd AT & =EFT A57] SRS I =
Amin et al ZTE Hl ] vlojgy A ket RR
(2006)
[Australla] HBsAg 30.6 (25.7-36.5)
HCV 225 (19.1-26.5)
HBV/HCV 30.3 (13.6-67.5)
Crook et al Z3E ol 1 wvlo]E] A et
(2003)
[Europel] HBsAg (+) men 26 (16.0-40.5)
Tanake et Z3E ol | nlold] Ky
al (2004)
[Japan] HCV(-)/HBsAg(-) 1
HBsAg (+) men 13.1 (8.6-20.1)
HBsAg(+)/HCV(-) 74 (45-121)
HCV(+)/HBsAg(-) 36 (21-62)

HCV(+)/HBsAg(+) 161 (46-557)
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(B 37) 7S F71 21t gz tigt X2 Zdat QoF
Fela] 24
Zj7o \M‘T';](j =2 o]—f_’r - l%x—ﬂZJ
e 2am 71l oigt o
LA WA = O
ARE# AT AR
1 ) 5 AFE#1 ARE#2 ARE#3
1 Acid mists, strong 37} 37} ZTRF ) =37Fs3 BolEdoln Hekio] 3t n|AES) WhlshE Aejow F) — k) 2~E(sulfuric acide mist) S O&
inorganic s ERIEY] whEdd pH= AFaP| Bk sE= AAsks 30 TAA 24 Age] o A4 3o A7}
Bl iy
2 Aluminium FF R =E2Fse Wk ol Wekde] g AR el — Y2 probably carcinogen to humans =
production okl & FRIE7] wiEd 5
3 Benzolalpyrene ~ F7F F7F 37} Sl =E7Vse WkEAeH wWekAo] i Al diF AEA — 2913k Wk o2} dakEelA
QFsk SRIF7] W< ezl
4 1,3—Butadiene FF S =E2Es s aqkE e ko] mE R4} v EA) — IARC Monographsol] ekE2= 123,
R wEd AR81E) 37 ol R 7hsAde] e B
5 Coal gasification 37} F7F F7F U =F7163% 2olEdon webio] Coal—tar pitchE A3 55 7FsAl 942 — Carcinogenic risk of chemicals®
QFsk SRIF7] W< R (NIOSH)
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Yalgld=x] B2z
SR B4 olg 1 BA
pus 21 71l gk o
1 g 3 ARE#1 RE#2 APE#3
6 Coal—tar 7t S =27Fe3 wolEdoln] welAo] Coal—tar pitchS AsPA F5 7FsAl 912 — Carcinogenic risk of chemicals® 2742
distillation okst SRIF7] W<
7 Coal—tar pitch A =E7FsS ke wWihgo] kY EXE i A Tt golgt — Carcinogenic risk of chemicals® #-F%
R whizd
8 Engine exhaust, 7} F7F F7F S =27Fss @Edoln] wekdo] gpbdR} o] ofH& FoR ol — IARCOllA 20123 79 HelEdez BRshy,
diesel ERIFA7] wHEd 2Rl tA o] 8ol W oA
LEA BRI, o)k, mAA|
)7t A 971 wiiell Atdrdellx
TALS thR8sh= Alddel =gt sl 3lo]
st
9 Ethyleneoxide FF FF S =E2kee BdEdeln Welgo] w=Fh 34 1A £4 — Carcinogenic risk of chemicals® F-F-%m,
ERIFA7] wHE A ElA ol8o] B
10 Formaldehyde b FF FE w=mrhed dekEdoly wekge] S CRAR S dpdo] U Bobd, dub - HSi8d vt ohu) ddukelgel M
R wEd 7] So% HESE A9 S FAFTEAR ARIEAS, AldlA o)go] Be
=5ksle] 7t
11 Iron and steel FF FF S =E2Fst wdE ol wekgo] wE - 1] 1A B AR o]F a1y — Carcinogenic risk of chemicals® 7%
founding Sl RIFA7] W A A ool U
12 Isopropyl alconol 7 F7F FZ/RI =l =E7Fs3h WkEdoln Wekdo] g 1A 1A E4 474 ofF 17 — 2739 Fio] zlelrt glom, d%
manufacture using ok 3t ERIFS] W] o]gAde] vl A

strong acids
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ol B AR

e EE Sy e e
1 g 3 ARE#1 P42 AREA#3
13 Leather dust FF S =E27Es S dqkEoe|m oo Leather dustoll Wi W97 AH H o] 5ol — Carcinogenic risk of chemicals@® ¥74%,
Qrgk RIS v A Ha Az 2kdel o).

14 Soot (as found in 7/} F} F} =W =E7Fs3E WelEdoly Woko] sgdzldo] s EAlsk=A] &2l & F7} — Carcinogenic risk of chemicals®
occupational Sl RIS v ERE, AaedA tiksiA LA
exposure of
chimney sweeps)

15 Trichloroethylene 7} 71 F7F =l 22713t ddEdoln webygo] Wy uPdo] v WAlsk = & — 7734 F A7t YA, ARG

RIS Wil AMEo] B
16 Wood dust FF 7 S =3 dekE ey Wekde] W ulde] v BAlE & 9l — Carcinogenic risk of chemicals® 7.
ERIFA7] wHE A 7IkE ol =FE AR ekl 7HR T Aol o1&

17 X-ray - - -
non—destructive
test

18 Hepatitis B,C virus - - -
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(F 38) 7Age=]ed d2 710 izt A2 oA 2

s
Sl =44
A1 ARE#2 ARE #4
1 Acid mists, strong inorganic 53 oAk sk ARk S EETE A ol A, I IR -
opFe] TATE ANShE Ao| nieklgh
2 Aluminium production 54 oAk A} ARt _
3 Benzolalpyrene 54 oA} ZALSH ALk _
4 1,3—Butadiene 13 o) ZA)sE AR w==o] AA7|7F o)Akl =} -
5 Coal gasification 54 oAk ALk ALt _
6 Coal—tar distillation 53 oAk EAJsh ARk _
7 Coal—tar pitch 5 o)t EA}Ek Ak FE 9 =Fo] IAVITE oIl AL -
8 Engine exhaust, diesel 54 ol FAkek Abet 47 7IRE S ZPdellx] Tzl AARE —



sy 71
& =2
ARE#1 AHE#2 A 44
9 Ethyleneoxide 19 oA} A3k Al FA R =Fo] IAVIRE oI A -
10 Formaldehyde 1d o A3t A2k Z5Fo] AA7IZF o}kl 2} _
11 Iron and steel founding 54 oAk ZAlsk ALk _
12 Isopropyl alcohol manufacture 54 o)A} EA)sk A2k —
using strong acids
13 Leather dust 54 ol BARSH AJ2k -
14 Soot (as found in occupational 5\ o)} AN Al -
exposure of chimney sweeps)
15 Trichloroethylene 53 o EASE Ak AA 7)17¢ oA} HF FARE F3lEl] _
%
16 Wood dust 51 ol FARE Al A TF oY wF AR FH] -
k]
17 X—ray non—destructive test 24, tiE ZHE WA vlal] Halel] 1d o]
B4R
18 Hepatitis B,C virus
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o ElE== N o
=49 WS wan o 71} Sl g7
Acid mists, ITFE e BEEYR el el wWEkk Age B
strong inorganic o] ofede
&b
Aluminium |, x5 EEEE =t
production Hsg
Benzo[alpyrene b acy EHERE 54 i ofar oidAt Aol =7}
ofete/ BN =&
1,3—Butadiene ey, H& IR IR} el deHIE B F1 14 oV 3
ZF7]
Al
Coal gasification b2 =2 iy 21%/37 ol W} coal tar pitch =7}
2ol A% 18 s
Coal—tar | =g e 2%/-573 ol wle} coal tar pitch 27}
distillation Lol 9 He 75

Codl—tar pitch 3 37} 5d ol B

%%
ool

Engine exhavst, ¥ saE Rl =21 B Aol S SdE 76l 54

diesel oFF 8 240 Usishe obg AR}
o i % W A
Bthylene oxide uEy s wERH ARG thdo= ug F71 14 ol FARL
Formeldehyde T =S HH FF 1d ok AR
i
Tron and steel = = £rg8k LN A Ao g, =7}
founding AgollM A83p7] ofets
Isopropyl alcohol ¥ sy EYEst arEmelrRt =2 g =7}
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NCx and PM emission standards for diesel cars

PM [gfkm]
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Tier Date CO THC NMHC  NOx HC+NOx PM
Diesel
Euro 17 1992 (gzé) = = = 0.97 (1.13) (81181)
Euro 2 1996 1.0 - - - 0.7 0.08
Euro 3 2000 0.64 = = 0.50 0.56 0.05
Euro 4 2005 0.50 - - 0.25 0.30 0.025
Euro 5 2009 0.50 = = 0.180 0.230 0.005
Euro 6 2014 0.50 - - 0.080 0.170 0.005
Petrol (Gasoline)
Euro 17 1992 éZEZS) - - - 0.97 (1.13) -
Euro 2 1996 2.2 = = = 0.5 =
Euro 3 2000 2.3 0.20 - 0.15 - -
Euro 4 2005 1.0 0.10 - 0.08 - -
Euro 5 2009 1.0 0.10 0.068 0.060 - 0.005:
Euro 6 2014 1.0 0.10 0.068 0.060 = 0.005%3

* Before Euro 5, passenger vehicles > 2500 kg were type approved as light

commercial  vehicles N;-I
#x Appliesonlytovehicleswithdirectinjectionengines

* Values in bracketsare conformity of production (COP) limits



(B 42 ) au= vj2]7ta AX] (718428 Al (F19E, 2009)

2L & Date CcO HC NOx PM

1993 2.11 0.25 0.62 0.12

7 A% =} 1998 15 0.25 0.62 0.08

23584 2000 1.2 0.25 0.62 0.05
__________________________________________________________ 2009 .05 .02 018 0005

1998 2.11 0.25 14 0.14

e P 2000 2.11 0.25 1.02 0.11

T4hY stEA 2004 1.27 0.21 0.64 0.08
__________________________________________________________ 2009 .08 021 023 0005

1998 4.9 12 8.0 0.25

03 %83} 2000 4.9 1.2 8.0 0.25

& sh=A¢ 2002 49 1.2 8.0 0.25

2009 4.0 0.55 2.0 0.03

sk e A 1ES BFI] A% AFA AL O A7, 98, 2
kel
%
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# Combustion Chamber
« FIE

= EGR

» TC/IC

Fuel

Aftertreatment
_ Technology

Technology

~ DI Og * Reformulate
-

« EHC « ULSD

=« DPF

* NOx Cat.

[AF 9 02 7o #FF Ng #H Jlg (8FY, 2009) (FIE: Fuel
Injection Equipment EGR : Exhaust Gas Recirculation TC/IC:
Turbo-Charged Inter-Cooled, TWC: Three-Way Catalytic
converters, DOC: Diesel Oxidation Catalysts, EHC: Environmental
Handling Charges, DPF: Diesel Particulate Filter, ULSD: Ultra-Low
Sulfur Diesel)

2005058 EURO-4 79 DPF(Diesel Particulate Filter)2} SCR(Selective
Catalytic Reduction)S 25l PM (Particulate matter)® NOxE 7AAIA
gtet olgfgk =] A3 DPFE 43 Diesel A PM HlE=®o] 7H&d
AbgFe] PMHjSFEU o S 9 Y, 2009).
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To A S AES) BY 1980 o] 2Ll =S Rtes 2 ate]
A= Hi 06~07 ppmol ==%H 3 Jdrh T3 LELHslo|=E o]8-5}¢]
7rE FAE TEE AYE wlg =2 R 02~34 ppm)ol =EF S Th
shH Euet w5 i A9 =& 7152 05 ppmo|th

Heolu Aol 22S BHasty] 98, e A%S 9l £5LH o
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e B4 2 Y JHE AxRATIE AR EEL sl =
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(2) AEAA HHe 7
(7}) USPSTF (US Preventive Services Task Force) (2014)
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(44) RACGP A8 AA FH A 5+ 2 559 d& coding
(E 48) RACGPY] 37%F 3 24 539 olg=l: ¥4
A T A9
I level 11 179 AAAY wd1d A= A2 TA
I RCT(randomised controlled trial)® FE 4& 7
-1 pseudo-RCTEZHEH 44L& 7
W3] Aoj(concurrent contro)E 3= Wl AFTEZHE I =H
‘non-randomised, A& A+
11-2 HSE A
S ES T
xzate] e T AAE
Evidence obtained from a comparative study without concurrent
controls:
II1-3 * historical control study
* two or more single arm study
e interrupted time series without a parallel control group.
v Case series with either post—test or pre-test/post—test
outcomes
Practice Opinions of respected authorities, based on clinical experience,
point descriptive studies or reports of expert committees
24 57 A9
A A AR FA WG wH
B Qo] Rl A B A FA7 WS wg
c Fo] g 2 sl AAATG FA QAT Aol Folshof
D SA7} okstal FHE A ~YA A gaoF 3
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b "= =7 A2 AA AF( NLST)

7h A AA (NLST research team, 2011)

O 749 7| A7 (33771 3He)

O #H e AHAALE S8 A= CTe e FH AR vl
9] Ho

S B3 1590] AUA & Abgh 534647

(Direct Pathway)

Persons at Risk Intermediate Qutcomes Health Outcomes
(“Healthy” Screening Early Lung o Surgery for cure e Lung Cancer Mortality
Smokers, Former —— Cancer | — | o Decreased late — | o Overall Mortality
Smokers) (Chest X-ray vs. | Detection stage disease ¢ Quality of Life

Helical CT)

) |

Other Outcomes/Trade-Offs
¢ Healthcare Utilization
o Cost Effectiveness

Adverse Effects
of Treatment

Adverse Effects
of Screening

[23 11] NLST(National lung screening trial) o] 1pPda} Za}



(E 50) H|gto] MHZAAO] O3t NLST(National lung screening trial)o]’M |3 dia} e

No. of Lung

Cancer Detected  No. of Lung
No. of Stage III

No. of at First Screening Cancer Detected Lung Cancer 5-year
.. . . and IV Cancer . ]
Study Intervention Participants (Prevalence) at First Screening Motality Survival(%)
Memorial Sloan-Kettering 173 NA 35
E i tal A 1 chest radi hy,
xperimental arm nnual chest radiography 4968 30 146 L L L
sputum cytology every 4 mo
Control arm Annual chest radiography 5072 23 155 == -= —-—=
Johns Hopkins NA NA
E i tal Al 1 chest radi hy,
xperimental arm nnual chest radiography 5996 39 194 . 3.4/1000PY L
sputum cytology every 4 mo
Control arm Annual chest radiography 5161 40 202 -——= 3.8/1000PY -
Mayo Lung Project 91 in all
E i tal Chest radi hy, t
xperimental arm est radiography, sputum 1618 L 906 123 4.4/1000PY 35
cytology every 4 mo
Control R ded 1 chest
onrol arm ceommended anitat caes 4593 - 160 119 3.9/1000PY 19
radiography, sputum cytology
Czechoslovakian Rct 19 in all NA
Experimental arm Chest radiography and sputum
cytology every 6 moXx3years, 3171 == 108 53 7.8% —-—=
annually after year 3
Control Chest radi h d t
ontrol arm est radiography and sputum 3174 L 89 16 6.8% L

cytology annually after year 3




) At (NLST Research team b, 2011)
Q 2002 8¢ T 2004 4€7HA] AFFAR A AXFEF CT (26,7229) =
2 o TA FREAMA Zo (26732%)S TR gyl d4ate]

3zt HAbskal 2000 12€ 317bA] 2AZE H el ol 2 dagt

R

t}) oA+ Az} (NLST Research team b, 2011; Aberle 5, 2013)
A= CT AEAA RS FH AR 29009 #HF AEAA v
O ATud=tel ¥, 4, IJF, FAFE F JEt Aole gl

O

QO LD CTZEPwe 33 AEAHAL Fols2 0%, T FHEAM 9
< 93%
(B 51) ¢ MHEAA ZIHNLST Research team b, 2011)

RMLCT e FRYAR

Hgto] Hgto]
k| A=A A} BO A=A RA} B0
AR e 9y 2 axn ISR L R L axe IR
3]} qyEoz Julgt o)y ROz 3ot o]

283 o 283t o

N N % N % N % N N % N % N %

TO 26,309 7.191 27.3 2,69 10.2 16,423 62.4 26,035 2,387 9.2 785 3.0 22,863 87.8

T1 24,715 6,901 27.9 1519 6.1 16,295 65.9 24,089 1,482 6.2 429 1.8 22,178 92.1

T2 24,102 4,054 16.8 1,408 58 18,640 77.3 23,346 1,174 50 361 1.5 21,811 93.4




170 - 72imalad wathy Sae0l S BEt o7
oF A Aed > il XIAX]o] X o HIAHST & =
(B 52) i} JEfo] w=t MEHAR HHE 7P A& g & 2%t o3
Complication Lung Cancer Confirmed Lung Cancer Not Confirmed
Thoracotomy, X Thoracotomy, .
Bron- Needle No Invasive Bron- Needle No Invasive
Thoracoscopy, or ) Total Thoracoscopy, or ) Total
o chos copy Biopsy Procedure o chos copy Biopsy Procedure
Mediastinoscopy Mediastinoscopy
number(percent)
Low—dose CT group
Positive screening results for which diagnostic information . .
509(100.0) 76(100.0)  33(100.0)  31(100.0)  649(100.0) 164(100.0) 227(100.0)  66(100.0)  16,596(100.0)  17,053(100.0)
was complete
No complication 344(67.6) 69(90.8) 26(78.8) 26(83.9)  465(71.6) 138(84.1) 216(95.2) 59(89.4) 16,579(99.9) 16,992(99.6)
At least one complication 165(32.4) 7(9.2) 7(21.2) 5(16.1) 184(28.4) 26(15.9) 11(4.8) 7(10.6) 17(0.1) 61(0.4)
Most severe complication classified as major 71(13.9) 2(2.6) 0 2(6.5) 75(11.6) 9(5.5) 2(0.9) 0 1(<0.1) 12(0.1)
Most severe complication classified as intermediate 81(15.9) 5(6.6) 7(21.1) 2(6.5) 95(14.6) 13(7.9) 9(4.0) 6(9.1) 16(0.1) 44(0.3)
Most severe complication classified as minor 13(2.6) 0 0 1(3.2) 14(2.2) 4(2.4) 0 1(1.5) 0 5(<0.1)
Death within 60 d ft, t invasive di ti
At WIT B (ays alier most ivasive dlagnostie 5(1.0) 4(5.3) 13.0) 0 10(1.5) 21.2) 401.8) 0 5(<0.1) 110.1)
proceduret
Radiography group
Positive screening results for which diagnostic information B
189(100.0) 46(100.0)  29(100.0)  15(100.0)  279(100.0) 45(100.0) 46(100.0)  24(100.0)  4,559(100.0) 4,674(100.0)
was complete
No complication 130(68.3) 42(91.3) 28(96.6) 14(93.3) 214(76.7) 38(84.4) 46(100.0) 23(95.8) 4,551(99.8) 4,658(99.7)
At least one complication 59(31.2) 4(8.7) 1(6.7) 65(23.3) 7(15.6) 0 1(4.2) 8(0.2) 16(0.3)
Most severe complication classified as major 22(11.6) 1(2.2) 1(6.7) 24(8.6) 1(2.2) 0 0 3(0.1) 4(0.1)
Most severe complication classified as intermediate 32(16.9) 2(4.3) 1(3.4) 0 35(12.5) 6(13.3) 0 1(4.2) 2(<0.1) 9(0.2)
Most severe complication classified as minor 5(2.6) 1(2.2) 0 0 6(2.2) 0 0 0 3(0.1) 3(0.1)
Death within 60 days aft t invasive di tic
At WI B (ays afier most ivasive dlagnostic 42D 5(10.9) 163.4) 16.7) 11(3.9) 0 0 0 300.1) 300.1)
proceduret




I, H7Zy 171
x
(B 53) o] MEZAMIN /8 Fate] 71HH =8 gy
Variable Low—Dose CT Chest Radiography
TO T1 T2 Total TO T1 T2 Total
number(percent)
Total positive tests 7191(100.0) 6901(100.0) 4054(100.0) 18,146(100.0) 2387(100.0) 1482(100.0) 1174(100.0) 5043(100.0)
Lung cancer confirmed 270(3.8) 168(2.4) 211(5.2) 649(3.6) 136(5.7) 65(4.4) 78(6.6) 279(5.5)
Lung cancer not confirmed 6921(96.2) 6733(97.6) 3843(94.8) 17,497(96.4) 2251(94.3) 1417(95.6) 1096(93.4) 4764(94.5)

Positive screening results with complete diagnostic  7049(100.2)  6740(100.0)  3913(100.0) 17,702(100.0)  2348(100.0)  1456(100.0)  1149(100.0)
follow—up information

Any diagnostic follow—up 6369(90.4) 3866(57.4) 2522(64.5) 12,757(72.1) 2176(92.7) 1078(74.0) 957(83.3)
Clinical procedure 5089(72.2) 3190(47.3) 2151(55.0) 10,430(58.9) 1414(60.2) 723(49.7) 658(57.3)
Imaging examination 5717(81.1) 2520(37.4) 2009(51.3) 10,246(57.9) 2010(85.6) 968(66.5) 906(78.9)
Chest radiography 1284(18.2) 613(9.1) 650(16.6) 2,547(14.4) 867(36.9) 381(26.2) 365(31.8)
Chest CT 5153(73.1) 2046(30.4) 1608(41.1) 8,807(49.8) 1546(65.8) 745(51.2) 712(62.0)
FDG PET or FDG PET-CT 728(10.3) 350(5.2) 393(10.0) 1,471(8.3) 179(7.6) 105(7.2) 113(9.8)
Percutaneous cytologic examination or biopsy 155(2.2) 74(1.1) 93(2.4) 322(1.8) 83(3.5) 37(2.5) 52(4.5)
Transthoracic 120(1.7) 60(0.9) 74(1.9) 254(1.4) 67(2.9) 31(2.5) 43(3.7)
Extrathoracic 39(0.6) 17(0.3) 24(0.6) 80(0.5) 20(0.9) 6(0.4) 13(1.1)
Bronchoscopy 306(4.3) 178(2.6) 187(4.8) 671(3.8) 107(4.6) 56(3.8) 62(5.4)
With neither biopsy nor cytologic testing 126(1.8) 95(1.4) 99(2.5) 320(1.8) 45(1.9) 19(1.3) 32(2.8)
With biopsy or cytologic testing 194(2.8) 95(1.4) 102(2.6) 391(2.2) 74(3.2) 40(2.7) 36(3.1)
Surgical procedure 297(4.2) 197(2.9) 219(5.6) 713(4.0) 121(5.2) 51(3.5) 67(5.8)
Mediastinoscopy or mediastinotomy 60(0.9) 32(0.5) 25(0.6) 117(0.7) 22(0.9) 12(0.8) 21(1.8)
Thoracoscopy 82(1.2) 56(0.8) 96(2.5) 234(1.3) 22(0.9) 11(0.8) 20(1.7)
Thoracotomy 197(2.8) 148(2.2) 164(4.2) 509(2.9) 96(4.1) 44(3.0) 44(3.8)

Other procedures 168(2.4) 96(1.4 63(1.6) 327(1.8) 55(2.3) 33(2.3) 34(3.0)

4953(100.0)

4211(85.0)
2795(56.4)
3884(78.4)
1613(32.6)
3003(60.6)
397(8.0)
172(3.5)
141(2.8)
39(0.8)
225(4.5)
96(1.9)
150(3.0)
239(4.8)
55(1.1)
53(1.1)
184(3.7)
122(2.5)




(E 54) MEHA| M=t LDCTZ FEEGAMIE

oM mtel Fr|eh =5

s

SH

Stage and Histologic
Type

Stage

IA

1B

IIA

11B

1ITA

111B

v

Histologic type

Bronchioloalveolar
carcinoma

Adenocarcinoma

Squamous—cell
carcinoma

Large—cell carcinoma

Non.small—cell
carcinoma or other

Small—cell carcinoma
Carcinoid

Low—Dose CT Chest Radiography
Positive Negative No Total Positive Negative No Total

Screening Test Screening Test Screening Test (N = 1060) Screening Test Screening Test Screening Test (N = 941)

(N = 649) (N = 44) (N = 367) N = 279) (N = 137)7 (N = 525)%

number/total number (percent)

329/635(51.8)  5/44(11.4) 92/361(22.7) 416/1040(40.0) 90/275(32.7) 16/135(11.9) 90/519(17.36) 196/929(21.1)
71/635(11.2) 2/44(4.5) 31/361(8.6) 104/1040(10.0) 41/275(14.9) 6/135(4.4) 46/519(8.9) 93/929(10.0)
26/635(4.1) 2/44(4.5) 7/361(1.9) 35/1040(3.4) 14/275(5.1) 2/135(1.5) 16/519(3.1) 32/929(3.4)

20/635(3.1) 3/44(6.8) 15/361(4.2) 38/1040(3.7) 11/275(4.0) 6/135(4.4) 25/519(4.8) 42/929(4.5)

59/635(9.3) 3/44(6.8) 37/361(10.2)  99/1040(9.5) 35/275(12.7)  21/135(15.6)  53/519(10.2) 109/929(11.7)

49/635(7.7)
81/635(12.8)

95/646(14.7)
258/635(39.9)
136/635(21.1)

28/635(4.3)
75/635(11.6)

49/635(7.6)
5/635(0.8)

15/44(34.1)
14/44(31.8)

1/44(2.3)
8/44(18.2)
13/44(29.5)

3/44(6.8)

4/44(9.1)
15/44(34.1)

0

58/361(16.1)
131/361(36.3)

14/358(3.9)
114/358(31.8)
94/358(26.3)

10/358(2.8)
52/358(14.5)

73/358(20.4)
1/358(0.3)

122/1040(11.7)
226/1040(21.7)

110/1048(10.5)
380/1048(36.3)
243/1048(23.2)
41/1048(3.9)
131/1048(12.5)

137/1048(13.1)
6/1048(0.6)

27/275(9.8)
57/275(20.7)

13/276(4.7)
112/276(40.6)
70/276(25.4)

12/276(4.3)
40/276(14.5)

28/276(10.1)
1/276(0.4)

24/135(17.8)
60/135(44.4)

1/135(0.7)
37/135(27.4)
24/135(17.8)
10/135(7.4)
30/135(22.2)
32/135(23.7)
1/135(0.7)

71/519(13.7)
218/519(42.0)

21/520(4.0)
179/520(34.4)
112/520(21.5)

21/520(4.0)
88/520(16.9)

99/520(19.0)
0

122/929(13.1)
335/929(36.1)

35/931(3.8)
328/931(35.2)
206/931(22.1)

43/931(46.6)
158/931(17.0)

159/931(17.1)
2/931(0.2)
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(HE 55) NLST 3 Za} Q¢
AArE A% CT o FEUA 7|Et
FEE 24.2% 6.9%
ALY E 96.4% 94.5%
MEHA 29y 3d 25 A 3EHAY
FE 27.9 6.2 5.0
=) Fd =4 94.4 59.6
Eo|x 72.6 94.1
G EE 2.4 5.2 4.4
24958 99.9 99.8
mQr wAy A 1,060 941
e B7] N % N %
IA 416 40.0 196 21.1
IB 104 10.0 93 10.0
1A 35 3.4 32 3.4
1B 38 3.7 42 4.5
[IIA 99 9.5 109 11.7
1B 122 11.7 122 13.1
vV 226 21.7 335 36.1
A 1,040 100.0 929 100.0
MEZAALo] ot 649 279
ot HAg e
He H7] N % N %
IA 329 51.8 90  32.7
IB 71 112 41 14.9
1A 26 4.1 14 5.1
IIB 20 3.1 11 4.0
IIIA 59 9.3 35 12.7
1B 49 7.7 27 9.8
v 81 12.8 57 20.7
A 635  100.0 275  100.0
mHet YhiE (10 645 572 1.13 (95% CI 1.03-1.23)
gkl
mt AMYE (10 247 309 AR CTHAAREOIA o
ghlds) oz Qlght AFEC] 20%
i
AA] AFGAE 5 1.877 2,000 Ads CT  AAREA

6.7% (95% CI 1.2-13.6)%F

& HIMNYE Afo] M=
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Chest radiography
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() A AEHAY v E-82 8
7h vl=rel A Fekel thigk CT A3 ARe] Bl &-& ¥ (McMahon 5, 2011)

O A7HH

O LCPM (Lung Cancer Policy Model)= AH&3ste] ml=oll A #H e CT Al
WAL WE-2 3 F4

Q &3 A Zz2ad (CTE Wy, A Nk, Adgate] 44

e AEAAe ave

=
O MW Bolel: S AU,

ox
1o
Jlm
O:

il
g
/}O\l'

2

%

% o
T

oo

o

fr

o

o

(NSCLC, SCLC), A= (%, WA, dehz F3lsto] At

S2b AlZF B g A8, 2006 v 2Ezke] dEd g odF
Z R

Ea: 3 2

|
Q 4F9] A(QOL: quality of life): A4 AR FslaA] ndt shApe] 7=
QOLS 7] EQ-HDELS Whlor =4dl
Q ¥4 : QALY (Quality-adjusted life-years)9} H]-&2] ael&S wid 3%=
Ak A5# v]-&-F 3] (Incremental cost-effectiveness ratio @ ©]3

ICER)= 20061 v]=r &2]/QALY=Z Ak



Q

o e

O

O O

1,778-3637 2efola 0.009-0.002 QALYse ©o]5°] . (144,000 -
207,000 ©&/QALY) Eel&o] glow 7-1699 o]50] glS. 13 HAE7
AFE Fbel ofgk AbdEC] AHEAANE b= Abghe] BIE)] 5.02-7.529%
FdEat1g

A 204hd ol ARgAtel dial] wid AEAAE St #H el 9% AP
Eo] 1099l 1798 - 2516% FrAska H-E2 126,000-169,000 =
/QALY. 4 CTHAMS] WA o] 58mGyd W AN w=Fol ofgh ¥
o] AFs XA AMYE A4 9 A vE2 o @ol 133000 -
20300021 /QALY. FA7AbelA ALY wFo] §le™ 121,000-160,000
2E/QALY, HHAF w=Fo] glom 127,000-160,000 2El/QALY, A&7}
407 ol F4, A T S AAFAASY A FAAE A
gkakd 110,000-166,000 E2/QALY

S50Mel A T FEkEo] 3% WAk 149,000 2]/QALY, 1A} 137,000%
2/QALY. 6%7H4] A-&3shd EAb= 730009 #/QALY, 9AH= 40,000€
/QALY, FTe&o] 4%ol b 1050002/QALY, 1A 97,000€ &
/QALY.

ek AEare vlg-28 (Villanti 5, 2013)

AT
olmulg W AU gL RHE ARuEow A
01292 71702 Az 07de] FAo] Q= 50-64419) B FeAztel

o]d TR 50%E udAE AA
AR A Agek Aol 2/37F @A AR oA 1/30] o)A FAx}
o}z T 1|88 Truven Marketscano]2be Wit R X 85H] A& do]g Ho]
O~

AR B, Gl RE WY, o9, AT % ] £



] gx] ALke Y 9 H71E IA IBE A IIA [IB & [MMAE B, [IIB &
IVE CE T

A, B, C ¥7]= SEER (Surveillance, Epidemiology, and End Results)2]
A =r3Hocalized), B =74 (regional), C ¥Z (distant) &Foll 3f3st

Hok AL AR5 H 5 22 6lE AL

(E 56) M MEHA 2ol UH ¥4 (Villanti 5,

2013)
Ha e A
H|-& Z4 712 HE (0]=Ee)
|t MHEAAL
LD CT 210 125%, 150%
A Aol R =
A 87 82,087
B 7] 132,464
C 97 142,750
NE S %
a2 BEE
AL SRS AR} 45.7
Gt AS AR 63.0 + 5%
AL, v S AX; 68.0
oA X}, AR AR 64.6
oAXF, BASAR 69.6
oA}, v FAAL 82.8
met MEES
Rt AYl7] 90.4-96.6
AL BH 7] 71.8-89.9
R}, CH7) 26.3-73.7
o]x}, Adl7] 92.1-97.4
o] <}, B¥7] 71.8-89.9
ol X}, CH¥7) 27.4-76.0
Ho S5 %
AR g
AH7] 17.4
BH 7] 14.6
Cy7] 68.0
ot AEAAL £ ELCAP NLST

Ag7] 79.3 63.0



BB TgE v
B¥ 7] 16.2 16.5
Cy7] 4.5 20.5
ARPPEIS (QALY) 2§ 7157

SRS R

2§

YAE, 50-594] 0.819 + 10%
FAE, 60-69A] 0.803 + 10%
YA, 70-79A] 0.770 + 10%
FAt, 80-89A] 0.742 + 10%
of&}F, 50-59A] 0.788 + 10%
&}, 60-69A] 0.784 + 10%
X}, 70-79A] 0.748 + 10%
oAk, 80-89A] 0.700 + 10%
o} ghale] &8 715

AR 7] 0.823 + 10%
BY 7] 0.772 + 10%
CH¥7] 0.573 = 10%

ELCAP, Early Lung Cancer Action Project: NLST, National Lung
Screening Trial: QALY, quality-adjusted life year

®

ATA

Q A9 HARe} X =H|E 18005 19d el A 15\ wid wHeA
o7 LDCT A¥AAE & 4% H&-88°] 78 ELCAP (Early Lung
Cancer Action Project) 7] o]l 9Jstd 2789 €&, NLSTH 7] ol&
of 23 3419 &

QO QALY 9 Aoy += H]E: ELCAP 7]¥ 28240 &2, NLST 47,115 &¢
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() &5 RACGP (2009)

Q #Htol digt MEAAR FH CTE UHEE AV Solwrk Ui

O FAAtelA g 7 FA9 thxA ¥ (Randomized controlled trial @ o]
RCT)SIA CT ZAfl A AlEo] 20% Hadhs Aow ek,

Q Az CTAEAA = A 3ol & AtgolA = o]So] AR, AEA
Abe] ZAA 1E Ads dukstebe dis] A0l 5.

Q i3] Ml A JHANAl F2 AL ool el oF 20%°] A4
EH7F QAR oF 1%7F #Hgto] AT
=>  Hoe]  AEPARHOl gk RACGPe Hrbe  AASA Eg

(Indeterminate value).
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2(1992-2014)

W

2

X

e

H
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0
1o

oF

0.8
13.2
0.2

334
881

14
226

RN
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3.4

B
<
B
A

X
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xR Q0
< N 0
(&N
~ 0 O
— 00 >
m 0 m
—
Ayl
o
B R
il ST i

12.7

346

14
2,027

e H

30.4
100.0

6,667

¥5 Bw A4 FAAL 51369

(77.0%)%= 7V BaL, o|#a7t 12357 (185%), 2 &k} 2747(4.1%) 0]

a1, AFgATE 119 (02%) 2
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o

ﬂo
13-

A= FF daA v 2000 L171M e R b @A, 2007d 774 o

A4e] 20149 AA AR 25 B 507 2,373% o
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(B 59) 77N wIR0] AR =Z HPH 2T (1992-2014)
Abv A o4 2441 3 BN
Fral A
B ol = SAlE HE W AE M Al e W AE
YA 0 0.0 0 0.0 6 1.6 6 1.6 372 96.9
Al 0 0.0 0 0.0 59 6.7 22 2.5 800 90.8
HEEZFEYE 0 0.0 0 0.0 0 0.0 0 0.0 14 100.0
WA Ak 2 09 2 09 138 61.1 1.3 81 35.8
3l 3 0.9 3 0.9 177 55.8 9 2.8 125 39.4
Al 3 0.2 2 0.1 312 19.6 171 10.8 1,100 69.3
Astud 0 0.0 0 0.0 63 17.0 11 3.0 296 80.0
AdEI-I 0 0.0 0 0.0 134 15.8 16 1.9 696 82.3
Tt w 0 0.0 0 0.0 4 28.6 0 0.0 10 71.4
AFih s AF7At 3 0.1 4 0.2 342 16.9 36 1.8 1,642 81.0
A A 11 0.2 11 0.2 1,235 185 274 4.1 5,136 77.0
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11
23
33
26
29
111

1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

10
10
17
10

16

98

56
73
1,171

19
25
326
485

13
21
162

18
18
17
26
40
32

589

43
120
139

34
14

805
451
272
238

83

77
38
43

165
174
149

60

2002
2003
2004

15
14

44

23




o A& ----189
wadE g4 wa ‘ﬂ';i _‘jfL ;fjiz; w4 A9 agud jjﬂi e ;j;{ )
2005 0 0 0 11 24 26 11 20 0 148 240
2006 10 76 5 112 27 18 2 6 9 113 378
2007 251 356 0 4 7 74 7 13 0 62 774
2008 57 175 2 3 2 48 5 6 2 57 357
2009 0 73 0 1 6 383 1 4 3 123 594
2010 12 16 0 1 6 222 1 27 0 69 354
2011 5 20 0 0 3 64 2 10 0 27 131
2012 0 6 0 0 1 114 1 12 0 40 174
2013 49 158 0 2 4 105 3 1 0 30 352
2014 0 1 7 1 0 2 0 3 0 0 14




704 °]%
37

60—69A]
44
64
64

50—594]
118
279

74

40—49A)
155
479
41

59
10

30—394
62

304 mRk

(E 61) 2014Y

149

132

36

3
H

113
18

31
2013

350
40
176
246

633
149
368
711
20.9
2012

392
161
238
819

98
12
2011

46
217

2010

[AF 15] A2 5

2009

ECLE
Hef

25.0
20.0
15.0
10.0
5.0
0.0




I AR 191
(E 62) ZZ 57(2009-2013)2t AZAZ YN LIR] AFHY +HE
2009 2010 2011 2012 2013
ME SAE AA W= sE dA dE sAE A4 NE sAaE dd dE sgE A3
Sk 0 00 318 1 03 38 2B 8 330 45 134 3% 29 87 3%
L 3 05 607 36 53 680 30 43 6% 30 42 76 24 33 72
Mze 2= 0 00 70 00 70 00 7 0 00 7 0 00 7
BB RS R Rl 12 54 221 48 21.6 222 37 16.6 223 40 17.9 223 27 12.1 223
il 7 24 297 64 211 303 46 149 309 57 183 312 24 77 313
A 8l 116 698 52 483 1081 655 503 1303 610 446 1,367 505 341 1481
BRI 2 06 362 13 36 363 13 36 364 719 366 17 46 367
S EEEIERS 17 22 789 3% 44 793 60 73 80 119 143 80 101 120 842
=g 191 noo1 71 4 0 00 14 0 00 14 0 00 14
AEAF A 67 39 1738 189 102 1861 263 136 1930 375 192 1,957 291 146 1,997
A 190 38 5048 909 161 5642 1132 189 599 1283 209 6127 1018 162 6301
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oI HA7Za----193

*F 3 FaAx Hag = o %k <9
7 oF 598.2 7.441 45 68 58.0
T F 4.0 - o4 o4 54.0
iy 64.0 8.485 o8 70 64.0
ELA=Rs: 48.0 - 48 48 48.0
g nd 42.0 - 42 42 42.0
2l 57.0 8.383 42 70 56.5

1|
o+ adFel  FdFel  wEHel g AF @
H 29,412,058 51,895,705 124,288,777 9,908,227 154,506,129
Ak 11,237,340 2,699,110 75,223,840 8,222,860 32,001,420
H gk 53,992,330 134,945,670 241,922,630 11,531,470 380,717,940
9+ 29,742,950 28,263,160 102,672,700 9,903,720 135,278,420
FIE BT 35,591,460 19,168,380 79,750,230 10,809,250 145,319,320
ek At 4,841,645 1,899,825 6,741,470
Ak 3,721,470 418,010 6,379,830
H o gk 5,961,820 3,381,640 7,103,110
=T 4,841,645 1,899,825 6,741,470
LI 79,452,310 84,188,760 163,641,070
794
e 17,552,620 497,122,940 514,675,560
A 3 29,113,270 73,445,781 117,926,127 10,036,944 158,542,894
Hagk 3,721,470 418,010 75,223,840 8,222,860 6,379,830
H o gk 79,452,310 497,122,940 241,922,630 11,531,470 514,675,560
T+ 27,543,465 23,715,770 98,287,120 9,925,140 140,188,700




T4 e g 1998 4240 2Eate] 2014 AA7MA BE S o7t
AlFE L glo] old i HE7F ded Aow A

AbgAboll A gF A S AMAR] it AEZIEES Hgke 1169 (R A
101, 9 02-28d)°]aL, 2w, FAHA, #5701, vl & AARGR

o2 AFE w2 Aol it 19 83lo] e, FFFol 19 45009+
o19lt}.
(E 66) AIgAS] F5E MAMIESEHI (B9 9)
o+ 2Fel  FAR w5 ol AF A
o oF = 31,566,189 33,401,407 124,288,777 9,908,227 179,993,599
H Ak 11,237,340 2,699,110 75,223,340 8,222,860 113,699,110
o 7k 53,992,330 97,971,540 241,922,630 11,531,470 380,717,940
Chikn 29,742,950 12,935,990 102,672,700 9,903,720 135,278,420
<9 3t 35,591,460 19,168,380 79,750,230 10,809,250 145,319,320
& 3t 32,069,348 31,622,279 117,926,127 10,036,944 175,659,314
Hagk 11,237,340 2,699,110 75,223,840 8,222,860 113,659,110
2 o 7k 53,992,330 97971540 241,922,630 11,531,470 380,717,940
ChikE 29,957,180 16,052,185 98,287,120 9,925,140 140,298,870
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(E 68) AE JIE 7ZTALA w3kt MY 2PN £ 3
o123 71—?i AgAAE 0 A ATRIRE S
4 A B 24 5
304w vk 11 0.2 526
30tH 514 7.7 24,600
40TH 2,295 34.4 109,839
50tH 2,373 39.6 113,572
60tH 1,118 16.8 53,508
70t o] 396 5.3 17,038
il 6,667 100 319,084

(D) vzt HJd a3

Bt 5(2013) vt =7F bR HlolE Mol ARE o5
2006-2010 ol HFo 2 kel 204 o]de] ARle] AEES 2011 129714
F4ste] SEER ek ®W7]o] me} 5d BEES A4 A" EE ALtetadth
H ko] A A4 81,9427 01051, FAZF 59,0337 (72.0%), oA7F 22,9097
(28.0%)01 ATt X Al AEL 20-49A417F 549971 (6.7%), 50-644 23,1637
(28.3%), 66-74A] 31,13971 (38.0%), 75A0]/do] 22,1417 (27.0%)°]ATh A
W71 Localized 149677 (18.3%), Regional 20,9297 (255%), Distant 33,225

(406/) 1903, 5 d AEEL2 AA= 19.7% (95% A2 57 19.3-20.1)0] AL
717 AgAFE vopx = Aog yedth AEEs Pk 5d AEE]
175% (95% A= 7F 17.1-17.9), A= 254% (95% A= T-3F 24.6-26.2)0] A
o}, dEvEsE deo] FUMErE b &S] ftaske ASE YEy



BES

Y R 54 A8
1chA] 7]

N % A o] 2} b= R A P R
Localized 14,967 18.3 10,391 4,576 41.2 57.9 46.3
Regional 20,929 25.5 16,163 4,766 24.5 36.5 27.2
Distant 33,225 40.6 23,383 9,842 3.9 7.0 4.8
Unknown 12,821 15.7 9,096 3,725 13.4 21.4 15.7

(B 70) APE F7IE8 54 BE2

FAR=N| Localized Regional Distant Unknown Total
L}o] N 5YSR N 5YSR N 5YSR N oYSR 5YSR

20-49 1,066 76.6 1,228 48.0 2,666 8.9 599  30.7 32.3
50-64 4,444 644 6,551 37.3 9,640 6.8 2,628 256 284
65-74 5794 414 8,296 24.0 12,432 3.8 4,617 151 17.8
=75 3,729 205 4,854 124 8,487 2.6 5,077 8.8 9.1

N, oA A< 5YSR, 5-Year Survial Rate

A 5(2014)2 1993-2011d7k4] =755 dlo|Ewlo] ~xta
o] AEAEE 20129 12¢ 319744 A5t dHAE o AILES
Ak 20119 $2yet Exb #Hotel 2UAES 109 Y 605% o)1, oAk
26.3, A= 4340]1, JdRFETs THES EAF 4601, A 1619, AA
28302 ﬂxﬂ 0t T AR ATE TAE(299.8/10%H)0] A (583), 9

(425), 7 2 A4 (37.8) o= #Hedo] =k 2011d AHEEel F
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1
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ol 5041 o] 5o
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FE S7ket] A
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T T

!

1999-2008*

6.2 | 19.0 | 50.0 |106.7|194.8/408.8|717.6|818.6/1038. |829.5| 36.1 | 60.5

5.3 |11.6 | 19.1 | 35.4 | 45.9 | 90.1 |126.1|176.6/230.2|136.4| 14.2 | 14.4

2.9

2.0
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Sgrel A ohelsh 2o,

Disease Free |»| Stage A || StageB |—»>| StageC |5 Death

state M| (Localized) || (Regional) |%| (istant) M

Other causes
of Death

Mo AN oS HARe 2EE

=
pi CHE Q0o = ALES QEE

33 17) Hgel XA

H]&-Ho] BX& 918 Markov Process 28L& th&3} Zo] wtE9t),

Screen ‘ Negative Screen ‘

Positive Screen

v

Exit Diagnostic Test ¥ Exit
Modell_ _____ I j———%-- Model
<«— No lung cancer|< Lung Cancer I No lung cancer I—)

s sy ey /el 0 e e I
Progression Model >
* v +
Stage A Stage B Stage C

y

End Simulation

[ 18] Y MEHAZY] B2 2
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Reiiission |« Stag§ A || StageB Stagz_e Ao Stage B || StagecC
(Localized) (Regional) (Localized) (Regional)) (Distant)
Death due to Other causes Death due to Other causes
Lung Cancer of Death Lung Cancer of Death
Stage B . Stage C
(Regional) (Distant)
Death due to Other causes
Lung Cancer of Death

[3= 19] ZF HJ]|¥¥ Markov Process @&
h 29 24 22 @&

7h A E st 714
HAES NLST d7edA 2011d NEJMo 233 LDCT AdAANRSZ

AR AR ARSI A 1091 A E 645%8/107E)1d, 57278/10%k:Id

#3244 BATI AT AN ek WYER sk

Hl

W) LDCTAA}Y] wiazs} Eo
LD CT A} W7tee}l Eol=& NLSTS A7 23gks o] &3kt vzt
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T 094, Solkx 07265 AH&saith



o) #HAY WA GA 27 BE G

A B4 GA He] AR} AP x7] FAEFES v]AEHAL
FollE AP 5(2013)9 2006-20109 $-uiet ool Wrid BE¥s
ol-&3tglal HAFo| = NLSTS LDCT AWdzAte] o3 ¥rjd BRIz
o] &3} th.

(B 71) o] SATA] H|ATIZ D ATITM mete] HIE
2

H ek #7| 2006-2010 (%) H| X o AT (%)

Stage A (Localized) 18.3 18.3 63.0

Stage B (Regional) 25.5 33.0 16.5

Stage C (Distant) 40.6 48.7 20.5

Unknown 15.7

2006-20102 AFY 5(2013)9] AF-ollA 2005-2010 $-2luhe} #H dAR2] 7|
£ X ¥AZTE 2005-2010d Skt oF ¥ BUE X F HU|E EEE
B5E 5d AEEC] B9 C B7] Atolol] 2ol 5d AEE Ao]e] H|E&WE Unknown®
w 7] Bet H7] Col E&8A7; AATE w= NLST (National Lung Screening

Trial) ATel4 LDCT (Low dose computerized tomography) A AALo| A AR =

2h AbgE R Hol FEel i 7

Markov Process Zdo] Fd%+= 7zt w7 AAgEES A0 A9e
2013 -2y} = APEE 109H8 9 52668 S A-E3te] Hge 2AMGE 317
S AlQ)shd Hot o]ee] Yolo] o3 FAMTE-S 494990t} 7 WrE Al
72 Goldberg 5(2010)¢] #H¢F BW7|E AMGER AEE&S Hug HIAEA



(Localized)7} 0.065, ¥ 7] B (Regional)7} 0.191, ¥~7] C (Distant)”} 0.5¢]t}.

T HAZTY A ER 49_0} =g ﬂ%l%u %71%‘_ AEES AT 5
(2013)°l1 4 13 & 20-494, 50-6441, 65-74A1, 754 o] o2 EEst =
Aol Atz ol & A witel ofd 4 glo] ol 72t 40-49A1, 50-59
A, 60-69A41, 7041 ©]/dell A -&AIF Tt

SEER W74 Aol&EL A 5(2013)9] $-evel Wrjd ia B3
o} NLST9| 7] Az A3 Wy FX A3E ARS8tk



(B 72) o] HI1E BES U PIE MTUE
H ol ¥ A B C 1 A
AFTH7IE 5d AEE (FY 5, 2011
40-49 76.6 48.0 8.9
50-59 64.4 37.3 6.8
60-69 414 24.0 38
=70 20.5 12.4 2.6
G2 A 1d AEE (Villanti 5, 2013) 935 80.8 495
AF S 1d AEE 7HY
40-49
50-59
60-69
=170
Aok MAE (%) (NLST, HAxT 0.645
2011) ) H A 0572
v #H ¢k AP E(%) (NLST, 2011) 6.5 19.1 50
HI Al AFFE(%) (SAH AHEAR) 0.495
At AP E(%) (NLST, AR 0.247
2011) H) 7 7 0.309

(1=0,1,2,3) gl kd F e &5 @S Pl dW, Markov
Process Model®] A& ot} 72t}

3
P, = Z]Opiijk, (k=0,1,2,3,4,& Po2 =Po3 = P13 = P2 = P30 = P31 — 0)
iz



o WA matrix [p,] 9 7 p, #el i stagesl A j stage Wol A8

o] s},

(B 73) Mo|RES AI2IS7] f1%t Markov process &g ¥y EHYH
an stage  Stage  Stage Ao #H ¢k o] 9
A B C Aoz A
JEi<E index 0 1 2 3 4 5
el A ol Poo Po1 0 0 Do4 P05
Stage A°llA o] P10 P11 P12 0 D14 D15
Stage BollA o] 0 P21 D22 D23 D24 D25

Stage CollA # o] 0 0 P32 P33 D34 P35
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(W) 2349 3

g3 F4 WeeE 8" AE9IS4 (Life Year Gained: LYQ) 9 2w A&
W (Quality-Adjusted Life Tears: QALY)eltlh AZAZE AWS Z7]9
Xeksto] Aejd & J=E o2 a1 Fat FAC ZAAA dEr] wEol
ol5 7H & wradd 4 v ¥ME7E LYGSE QALYolth LYGS QALY+ T
oF AEAANS el HY FUREAR 2 AFdA AR gUEdE
A4 ¥ diesel engine exhaust®} coal tar pitch =ZAFo] th$+ Markov process
Rye Tl Algdoldd ARERE EEHh

Qg AEdS LG ARAAEIS QALYS) 2w e the) .

i

QALY = 7t A2 el gk 4 7t5A X AR st e AE7|7

SEER stagedlX A7}EXE Sturza(2010)7F  A|A1eF Localized  0.823,
Regional 0.772, Distant 05738 AF&3tth Sturza(2010)7} A|AgF 28 715
A= PubMed, NHS economic evaluation database, H]-&-&3 4 FZA|7
& Zrobr GolE Ho e A5 ofdel wEskA] ¥ HIte &8 grol
E3He 23709 ATE vlEREA gt 92 Aol

(E 74) Te] ¥7TE 2715K

o) A5
7 1
Localized 0.823
Regional 0.772

Distant 0.573
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(= 75) Hgto] olzHIg (Tl US §, 1$=1,1008)

a2 Villanti Shin T3 #Hek 2 oz
=(2013) =(2012) AR A

LDCT 210 109

Ak Al A 3=

A 12,896 24,873

Stage A 82,087 14,303

Stage B 132,464 23,081

Stage C 142,750 24,873

At =4 3| 3,779

At A S| 1,949

ek g 3 1,069

ek A 5d A7 H]|

A 20,217 22,525

Stage A 19,234

Stage B 23,045

Stage C 21,522
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AQe  WMAKE  AdE wAdE A7 WA Al
40ty 3,482 3,074 618 988 49,767 36,244 13,523
50tH 3,597 3,179 638 1,022 45,992 33,690 12,302
60TH 1,691 1,498 300 482 17,467 12,890 4,576
704 o] 538 477 95 153 3,703 2,839 864
A 9,308 8,228 1,652 2,645 116,929 85,664 31,265
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(E 81) M FT 20| ME QALY 37 (29 1)

A AN QA H o £k}
T QALY 1913 QALY F QALY 1999 QALY
A 40H 9,271,909 84.41 44512 12.78
50t 8,672,547 75.48 41,687 11.59
60Th 3,242,109 60.59 15,179 8.97
70t o] 664,073 38.98 3,003 5.58
A A 21,750,638 73.99 104,381 11.21
v AZ T 40T 9,220,169 33.94 25,179 3.19
50 8,535,707 75.16 26,906 8.46
60t 3,235,836 60.47 13,728 9.16
70tH o] % 664,390 38.99 3,408 7.14
A A 21,656,102 713.67 69,220 3.41
B IAFO]l  40TH 51,740 0.47 19,333 4.59
50t 36,340 0.32 14,781 3.13
60TH 6,272 0.12 1,451 -0.19
70t o] -317 -0.02 -405 -1.56
A A 94,535 0.32 35,160 2.80

th H§ F4 Az

ARAALI WA o] W A A3 ADZANA DA F wEe o
ol Yt Aow Ui, ot ShiAE AAZ mAdZRT LI ol
WAets Aolel o FARY AT Ao wH AAEY wAAE
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(F 82) M MEAA 2t H|HZZS] HIE A (B )
EEEER 7] o] 5.1
AT Ly 19%
Al s 0 wEEl g Azelg ojeg o] 8
A1) §
R
404y 6,478,312 4,807,778 6,863,219 1,484,587 626,777 13,429,009 449,393,784 483,083,466 4,398
50 6,691,852 4,966,253 7,089,447 1,633,523 647,437 11,706,878 340,065,036 372,700,426 3,282
60 3,146,869 2,335,399 3,333,839 721,145 304,460 1,766,797 97,753,664 109,362,173 2,044
709 1,000,344 742,389 1,059,779 229,241 96,783 0 27,903,527 31,032,063 1,821
A 17,317,377 12,851,819 18,346,284 3,968,497 1,675,456 26,902,684 915,116,010 996,178,127 3,389
W72
40ty 7,555,815 553,268 456,228,171 464,337,254 4,227
50 7,814,315 572,196 334,582,968 342,969,479 3,020
60 3,682,526 269,650 88,795,218 92,747,394 1,733
709 1,173,176 85,905 24,767,163 26,026,244 1,528
2 A 20,225,832 1,481,019 904,373,520 926,080,371 3,150
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(E 83) Mg AZTT |70 ME LYG 3 QALYS| HFH

Hg- 2
ZH & T 2 ICER ' ICER
(<) (LYG, ¥) (9€¢/LYG (QALY, ¥) (2€/QALY)
40th 1,875 6,467 0.290 51,740 0.036
50dh 2,973 5,831 0.510 36,340 0.081
60 1,661 2,172 0.765 6,273 0.265
70A4] o] % 501 374 1.338 -317 -1.579

A 7,010 14,845 0.472 94,536 0.074
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Abstract

Objectives : In Korea, there was no update to manage occupational
exposure of carcinogenic agents during recent 10 years. Therefore, we will
review the occupational carcinogens and intend to recommend the agents to

need to manage post—exposure.

Methods : We reviewed IARC group 1 agents, domestic exposure data of
specific regular health exams and exposure measurements for workplace,
mmport and export data, and environmental emission amounts. Based on the
results of review, we determine occupational carcinogens to manage
post-exposure, recommend to follow up system (health exam and monitoring

cancer incidence), evaluate the cost-utility, and plan to activate this system.

Results : We recommend to issue health examination pockets to workers
exposed to 1,3-butadiene, coal tar pitch, diesel engine exhaust (DEE),
ethylene oxide, formaldehyde, and x-ray at non-destructive test. Low dose
computerized tomography (LDCT) is recommend as screening test for lung
cancer at workers exposed to coal tar pitch and DEE. We suggest complete
blood count with differentiate percent for health examination of leukemia at
workers exposed to 1,3-butadiene, ethylene oxide, formaldehyde, and x-ray
at non-destructive test. The LDCT is cost-effective screening test for lung

cancer.

Conclusions : We suggest to issue health examination pockets to
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workers exposed to 1,3-butadiene, coal tar pitch, diesel engine exhaust

(DEE), ethylene oxide, formaldehyde, and x-ray at non-destructive test.

Key words @ health examination pocket, carcinogen, occupation, lung

cancer, leukemia, screening test
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