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Table 1. Worldwide Trends in the Epidemiologic Features of Malignant Mesathelioma.*
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Table 1. Estimated incidence of mesothelioma in some countries

Country IR Main source of the data References
Australia 30 Mesothelioma Registry 10, 11}
Great Britain 30 Mesothelioma Mortality Registry 12}
Belgium 29 Researchers estimates 3

The Netherlands 23* Mortality data 13)
Ttaly 17+ Mortality data 14)
Norway 16% Cancer Registry 15)
New Zealand 15 Cancer Registry 16}
Denmark 13 Cancer Registry 17}
Germany 13 Various 18)
Sweden 12* Cancer Registry 13)
France 10-13* Mesothelioma Surveillance Program 19)
Finland >10% Cancer Registry 20)
Canada 9 Cancer Registry 21
Cyprus 9 Researchers estimates i
United States o* SEER Program 22-24)
Hungary ] Mesothelioma Registry 25)
Turkey 7.8 Researchers estimates ko]
Croatia T.4% Cancer Registry 26,27)
Japan 7 Mortality data 28)
Romania f Researchers estimates 3
Austria 5.6% Cancer Registry 29)
Poland 4% Mortality data 30)
Slovakia 4 Researchers estimates 3
Slovenia 4 Cancer Registry 3
Spain 4% Mortality data 32)
Estonia 3 Researchers estimates 3
Israel 3 Cancer Registry 33)
Latvia 3 Researchers estimates 3
Lithuania 3 Researchers estimates 3
Macedonia 3 Researchers estimates 3
Portugal 2-3 Researchers estimates 3
Argentina 2.2% Health Ministry Statistics 34
Singapore 2 Cancer Registry 35)
South Korea 1-2 Cancer Registry 36)
Morocco 0.7 Researchers estimates kN
Tunisia 0.6 Researchers estimates N

IR = estimated annual crude incidence rates per million; * = pleural mesotheliomas only;
" = Christodoulides G, personal communication; ¥ = Baris Y, personal communication.

(19 2]

7} epd oy F%F wAE v

(Source; Industrial Health, 2007)
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2010 - 5 o - - = 2lof multicystic
(pelvic)
2011 - Fut - - 220k atypical
biphasic
2011 - 9 - - 220t B
2011 - St AT YT (R ARZhH34E =o0|E X|& 2H(Pb) SEY -
X522 A A8
(HEO| M B E)(Ps)
65 f 39 2011 - 2ot - Z2lot -
66 | m 75 2011 A =9 - NELRY biphasic
67 | f 69 2011 -y sa - M-S0t -
68 | f 57 2011 A& ot - M-S0t -
69 m 71 2011 371 g4 - ME0t4t -
70 f 60 2011 ikl sa - N epitheloid
71 m 62 2011 o+ g9 - A0t epitheloid
72 m 59 2011 ks g9 - NN epitheloid
73 f 37 2011 ot By - NENN epitheloid
74 | f 59 2011 =5 B4 - MZ0tat -
75 |m 71 2011 A& gy =7A% 263 (AW B « Mo

_24_




O ==
7549 B F 201087 2011l 7

- 25 -

CRON
X
ﬂﬂh%
%Zuu 12 S 5= (CRr=)
oy % mw%msammo =T == 3 =
L 5 W 2%“(0052% T2 % T =
N § = — -2 ¥ o9 20 S = = <D
g - © v t:.:IA_ =
x & M - < 80 Qrmo o <
J!LOX oJ 5 1 <J = <
N S D UHgT X
o = o) -~ = ~ 0= - -
~ — OF ol - M o = = (T\\U,_+_\u\4.lf = .
= 8 2 o5 T o ~ 2@ T =T -8 3 =2 Yoz
o o ZRl2 iz £z¢ g F352=3 §% 2u”
o Mo e S g - |v Qg Sl gz Wy wo ® =
,UI‘LIMW U;A &al_lo_, 7||rA T qOJ_.A_l._lo
B W _ il %QAEU% tg TRT
N T 8 = W =N 5 Y ==
R ) S| TS W < =2 T o=
o 4 @ MOWEM__O_U o Ox3
P = . A_uﬂol,,moa\_ w_% of 5 o
) - O < 7
oA o= I <3382T ¥Z W o O
< om - e KO| S — I A = D) T K 0
= anll ;I © 9 o WSos¥n B <)
T g AR S H TS 55 No oS az @ W
q‘.rdl HE L|8200 -~ ol ol ) =
o 5| S N N o 0w w Woar S
F A S E.._au_fll}ljo_ze murgo_
H_TXO\WI O _n_._u _H_JI A._%
LR o=
_wvﬁﬂ @ ol N
5 M o) <0 S
T o W ar _ " N oo
— 7O = N = - M K
IS o A " S <) = Jun_xl_.
z % = oF me ®Mor
_leo_ldi x|_.._ DF oll o_.a - I
W R %0 U = d 0 R0 o
WY 5 Gl R - 7 K Ao
R BT

S o

KO B0




(2% 3] ke ¢

31

_26_




O gty A FIFe] Ha sty ol Ay Y(epithelioid type)o] 3071
(40.0%) = 71 Bk, o]ojA] K F F(sarcomatoid type), ©]73d (biphasic

type)ol & AA AT

<E 7> 44 F3F9 JUHAA o}

gty ord 2010 2011

3] Y (epithelioid) 25(39.7) 30(40.0)
5% ¥(sarcomatoid) 5(7.9) 4(5.3)
AA ZZA %(desmoplastic) 1(1.5) 1(1.3)
o]’/ (biphasic) 3(4.8) 4(5.3)
mixed variant 1(1.3)
deciduoid 1(1.3)
multicystic 1(1.3)

1] 821 (unknown) 29(46.0) 31(41.3)

A 63(100.0) 75(100.0)

O o F9FTE st W2 A4 (biopsy)s &3 o] 66.7% <
a1, B-EAA e (partial resection)ol] 2dk Fdko] 16.0%, HFHAA xﬂ
(extrapleural pleuropneumonectomy)®l| &3+ Zlwto| 2.7% 5 A3}t
o] e EF7IUHet FHRHE E3ek HAEoA A

& o
S 7P BAL30.7%), AeE s A5t

ofN
03
=
[
2
>
o
rﬂ
(o]
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3E 8> Hal gk o] ey, X mE 5
7l & T = ql T (%)
Extrapleural pleuropneumonectomy 227
Lohectormy 1(1.3)
Hemicolectormy 1(1.3)
A1 Ornentectory 3 (4.0
Partial resection 12 (16.0)
Biopsy 50 (B6.7)
Cytology 101.3)
Unknown 5(6.7)
FEFIUR, Rl () 23 (30.7)
EER =R ey 17 (22.7)
LH 2t 719.3)
Akt of 2t 4(5.3)
237 3040
AR} 3(4.0)
Ente] iy 111.3)
kil 17 (22.7)
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O 104¢] A ZAAA wiA57} 5523000 o] 2T o] & T

iy

7|02 YAl A sk, 2004 o] % Hyr 52 9] H 317} o]ojA] 1L
<} 9> FHRIAF (AFd 75)

AA R A e 7% e
19954 o] 2l 18(225)
134 24 A7 1996-2000 56(70.0)
(20014) 80 2001 563)
2002 11.2)

2000 16.4)
27} A4 7) 2001 3(158)
(20024) 19 2002 14(73.7)
2003 165.4)

5001 145)

32k 2 A7 2002 2(9.1)
(2003) 2 2003 4(18.2)
2004 15(68.2)

20014 5(5.0)

) ] 20021 2(5.0)
A 2AAA £ 200341 6(15.0)
(2005+) 2004 14(35.0)
2005 16(40.0)

2003 5(5.9)

53k A A7 " 20041 129)
(2006%3) 2005 5(14.7)
200613 26(76.5)
20044 o] 4 15(15.3)
634 A A7) o 2005 15(15.3)
(2007d) 2006 25(25.5)
2007 43(43.9)
—— 20061 o] A 9(158)
58 2007 12(19.3)
(2008) 2008 37(64.9)
ot A 20074 oA 11(16.9)
65 2008 21(32.3)
(2009) 2009 33(50.8)
o5t A 20084 o] 7l 8(127)
62 2009 12(19.0)
(2010) 2010 43(68.3)
103 2 20099 o A 14(1877)
75 2010 16(21.3)
(2011) 2011 45(60.0)

20004 o A 2

5001 14

2002 23

2003 19

2004 i

2005 39

1-102F +2 ®Ha 551 2006 56

2007 59

2008 64

2009 e

2010 59

2011 8
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O BARTE FYstE wugel v 3TFOoE PR, H w Iz,
6049 vhth waxl, Idvieh maxE FRebe], W Avivid gy s
za PulE nn R Td nnAl WenE e soto] Asd Aw

e, Wl gR 12 Fal v AY] RS JUNFES PESA

4 o

2. SSHAKXEL TSHAIXZE Hlw

@A Y FIF] WAL AT £ Qe ARAES FAY AFA,

O |
FEEAR, AFRAAE, BAAA ARolth ol Ee AARA v} b5
=

SAA AAARE| 45FAE | AFERIAE (PAAA AR
2001 24 38 183 14
20029 27 46 150 23
20034 34 164 19
20044 36 153 44
20054 47 39
2006 55 56
2007 58 59
20084 68 64
20094 49
20104 59
20114 45
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£ 7}A| AL capture-recapture WH-S E3to] A AH7}
KR
=

Uﬂ, 20059 &= 1477, 2006 1817, 2007 1717 1
2008 1981 o ® AAl Ruyy e Ao oF 3 A= o B Ao
FARE AT
g bk Eo i g Fa B
(2005-2008)

158

2005 2006 2007

[Z1¥] 6] Capture-recapture WH<S =
g AT E o5 AT

O Huse e dis] A3t AHFE Tl A9y % 3 === F
7tk A5 2 34 A=A dig Frhe 24 yrol A Al ettt

oY T #dALE + 57 AHAesE Ads HAFehe A% A 45
gt 3k (definite) &2, AW #&d AF AL FAIF oY, F A5 of
Uy, 7HA =255 A5d 45 7HsA =S (probable) &, (HH A o2
Ao =ade dge] dAHEE B4 7tede ey xﬁ(possible)i

f o
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A gleol

Ao} YrS-(possible)® IetE g7 157 (26.8%) 0t} 7He A =
287 (50.0%) 0] A t}. Possiblee] o] std|2A ZFolgte AWy #dH"E S
J+= Se7F 2802 HAA 564 F 50.0%=E detE ATt

AR -

A o (%)

Definite 8 (14.3)
Probable 5 ( 89)
Possible 15 (26.8)
None 28 (50.0)

O &3 A H7lel A 4 Hdefinite) &2 dpotd FAE Aibs A Hn
AEFAG AF 27, HERAAF AF 23] UM, TheA =+

= _—

(probable) 2.2 3oty ‘S olE X G oA AL A7 2070 AT
g1 7hsA oy Y (possible)Z vt AWl EF
171 L FHdEA Ao AFE A7 1A

307 2]t} Possibleo] g2l 2 A Zgolgt=
d7F 26002 AA 567 T 46.40% 2 vhofE AT

A o (%)

Definite 4 (171)
Probable 20 (35.7)
Possible 2 (36)
None 30 (53.6)
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Epidemiologic and Clinicopathologic Analysis of Malignant
Mesothelioma in Korea during last ten years in Korea (%3]
4=, The 6th Annual Meeting on a Multi-institutional Clinical
Trial for Mesothelioa in Japan, Osaka, Japan. Feb 10th-12th, 2011)

- A1002F v =7l b 2] €3], the 10th Spring Seminar of The
Korean Pathologists Association of North America (KOPANA)
=3 4
Pathology of Malignant Mesothelioma; Recent Advances
(H<=3] 147, The 100th Annual Meeting of The United States
and Canadian Academy of Pathology (USCAP), San Antonio,
USA, Feb 24th-Mar 4th, 2011)

- ATR ok Aok} B F FA W)

2

£

5 A

Ao zHAe 9} =

e
Hu

Simian virus 40 expression in malignant mesothelioma tissues
in Korea (s3] 1.9 The 7th Acia-Pacific International
Academy of Pathology (APIAP), Taipei, Taiwan, May
20th-24th, 2011)

- A5k shg Welgs Any =247k e] (uS)
Pathology of occupathional lung disease (OLD) (<3 nl<F,

Umungobi Hospital, Umungobi, Mongolia, Aug 9th-16th, 2011)

- International Symposium on Safety & Health at Work 2011
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Z A 72 Epidemiologic and Clinicopathologic Analysis of
Malignant Mesothelioma in Korea during last ten years in
Korea (s3] 19, SongdoConvensia, Incheon, Korea Oct
24th-25th, 2011)

- A22xF dEH| e =7
Epidemiologic and Clinicopathologic Analysis of Malignant
Mesothelioma in Korea during last ten years in Korea (% <=3]

4=, The 52nd Annual Meeting of Japan Lung Cancer
Society, Osaka, Japan, Nov 4th, 2011)

O dAFTHFE AAAA 7 9 (http://cafe.naver.com/mesothelioma)
- YlolH

of el FHHE st AHxeEd Add AT o

]
sto] dnbAbg Sl de Ll mgeiglon, &g dgo] o] FoiA

=

o b
rl
oft L i Mz b
r
ha)
o) .
(i 1

pord
o

(@2

N
Rl
b
=
1]
olm
%
_|:.-_|
12
ol
rlok
Pal
=2
2
ol
=
p=|
Pal
{0

_38_



6. SLHAIAA A=

IRB

=
Ty

st
o}

s

d

3]

=
2 %

E3q o wesa ol

HAIAAAEZE Bk

BT 9

o] =]

3]
=

al
=

p/]

mo

il
o o

I

R

™
N

[——
"o

]

al

oyt a8la X
ol 357) 713l Rugo=EA U 32 H

-
=

6310l Al 75 o=

2]

=
=

3)

S ERE R

ol
™

R

ﬁo
B

To-

—_
fite)

TH

¢

=

0
I

AN

4%

l

H

%

17> 20119 A &

<3t

A¥H(2011) WL

757

(2011)
7074
} 270 71

s

Ay A
e

20104
63

2o
Hr

3570 71

1o

247 7]

o

o

G

‘WO

=
o
-

e

—_

Tor
B

5671

304

214

ﬁo
a

474

104

Shp A4 )

.AO

o
jans
N
B
Nfo

<H
Bl

e

Nlo
N

B

nig

B

_39_



3 34

20109 11€5¥ 20119 109 %=71# A#H4e e

172

O;
[¢]

O X &

bedeh,

SR

g 5 A=At

N

"K

=y

7

possibleo] A2 & 50.0%2] Sk ol A

<

W

B 43007 AA 563 & 76.8% 3t

T
T

|

H 3y

o}
27

possibleo] At o &2 3}

B

o]
o

T
B

o

-(:5_]__

A ol #

&

o) Apalel =)

)

—_
fite)

3

e
L

o

W
e
o

!

—_—
fife)

o
Nfo

K
ol

o

oF

T

A Al

_40_



P8, g A9E, §4%, JduA 5 A9 F9F A TE
& T LA T 2009

e, L, A9E, $4F, ANA 5 494 FUE AN TF, &
&, Ak e 2008

A8, w299, 84% wHel 5. o 29F AAAA TE &
&, Ak 2007

Allen TC. Recognition of histopathologic patterns of diffuse malignant

mesothelioma in differential diagnosis of pleural biopsies. Arch Pathol
Lab Med 2005; 129:1415-20.

Ascoli V, Comba P, Pasetto R. Urban mesothelioma: is there an emerging
risk of asbestos in place? Int J Cancer. 2004; 111: 975-6

Banaei A, Auvert B, Goldberg M, Gueguen A, Luce D, Goldberg S.
Future trends in mortality of French men from mesothelioma. Occup
Environ Med. 2000; 57:488-94.

Bang KM, Pinheiro GA, Wood JM, Syamlal G. Malignant mesothelioma
mortality in the United States, 1999-2001. Int J Occup Environ Health.
2006; 12:9-15.

Berry G, Musk AW, De Klerk NH, Johnson A, Yates DH. Predictions of
mortality from mesothelioma. Occup Environ Med. 2003; 60:458.

Burdorf A, Dahhan M, Swuste P. Occupational characteristics of cases
with asbestos-related diseases in The Netherlands. Ann Occup Hyg.
2003; 47:485-92.

Camidge DR, Stockton DL, Bain M. Factors affecting the mesothelioma
detection rate within national and international epidemiological studies:
insights from Scottish linked cancer registry-mortality data. Br ]
Cancer. 2006; 95:649-52.

Darnton AJ, McElvenny DM, Hodgson JT. Estimating the number of
asbestos-related lung cancer deaths in Great Britain from 1980 to
2000. Ann Occup Hyg. 2006; 50:29-38.

_41_



de Klerk NH, Armstrong BK, Musk AW, Hobbs MS. Predictions of
future cases of asbestos-—related disease among former miners and
millers of crocidolite in Western Australia. Med J Aust. 1989;
151:616-20.

Dodson RF, Graef R, Shepherd S, O'Sullivan M, Levin J. Asbestos
burden in cases of mesothelioma from individuals from various regions
of the United States. Ultrastruct Pathol. 2005; 29:415-33.

Eilstein D, Uhry Z, Cherie-Challine L, Isnard H. Lung cancer mortality
among women in France. Trend analysis and projection between 1975
and 2014, with a bayesian age-cohort model. Rev Epidemiol Sante
Publique. 2005; 53:167-81.

Furuya S, Natori Y, Ikeda R. Asbestos in Japan. Int J Occup Environ
Health. 2003; 9:260-5.

Gaafar RM, Eldin NH. Epidemic of mesothelioma in Egypt. Lung Cancer.
2005; 49 Suppl 1:517-20.

Greenberg M. Estimating the number of asbestos-related cancer deaths
in Great Britain. Ann Occup Hyg. 2006; 50:107.

Kabir Z, Clancy L. Mesothelioma trends in the Republic of Ireland: an
epidemiologic study in the context of the causal pathway. Ir Med ]J.
2003; 96:299-302.

Hamilton WT, Round AP, Sharp D]J, Peters TJ. High incidence of
mesothelioma in an English city without heavy industrial use of
asbestos. J Public Health (Oxf). 2004; 26:77-8.

Hemminki K, Li X. Mesothelioma incidence seems to have leveled off in
Sweden. Int J Cancer. 2003; 103:145-6

Hillerdal G. Mesothelioma: cases associated with non-occupational and
low dose exposures. Occup Environ Med. 1999;56:505-13.

Hodgson JT, McElvenny DM, Darnton A]J, Price M]J, Peto J. The
expected burden of mesothelioma mortality in Great Britain from 2002
to 2050. Br J Cancer. 2005; 92:587-93.

Joshi TK, Gupta RK. Asbestos in developing countries: magnitude of risk
and its practical implications. Int J Occup Med Environ Health. 2004;

_42_



17:179-85.

Kazan—-Allen L. Asbestos and mesothelioma: worldwide trends. Lung
Cancer. 2005; 49 Suppl 1:S3-8.

Kishimoto T, Ozaki S, Kato K, Nishi H, Genba K. Malignant pleural
mesothelioma in parts of Japan in relationship to asbestos exposure.
Ind Health. 2004; 42:435-9.

McDonald JC, Harris J, Armstrong B. Mortality in a cohort of
vermiculite miners exposed to fibrous amphibole in Libby, Montana.
Occup Environ Med. 2004; 61:363-6.

Montanaro F, Ceppi M, Puntoni R, Silvano S, Gennaro V. Asbestos
exposure and cancer mortality among petroleum refinery workers: a
Poisson regression analysis of updated data. Arch Environ Health.
2004; 59:188-93.

Montanaro F, Bray F, Gennaro V, Merler E, Tyczynski JE, et al.;, ENCR
Working Group. Pleural mesothelioma incidence in Europe: evidence of
some deceleration in the increasing trends. Cancer Causes Control.
2003; 14:791-803.

Mould RF, Lahanas M, Asselain B, Brewster D, Burgers SA, Damhuis
RA, De Rycke Y, Gennaro V, Szeszenia-Dabrowska N. Methodology
for lognormal modelling of malignant pleural mesothelioma survival
time distributions: a study of 5580 case histories from Europe and
USA. Phys Med Biol. 2004; 49:3991-4004.

Nurminen M, Karjalainen A, Takahashi K. Estimating the induction period
of pleural mesothelioma from aggregate data on asbestos consumption.
J Occup Environ Med. 2003; 45:1107-15.

Ordonez NG. Immunohistochemical diagnosis of epithelioid mesothelioma:

an update. Arch pathol Lab med 2005; 129: 1407-14.

Paek DM. Prediction of mesothelioma incidence from asbestos
consumption, a comparative study. International Asbestos Conference,
Yokohama, Japan, 2007.

Pelucchi C, Malvezzi M, La Vecchia C, Levi F, Decarli A, Negri E. The

Mesothelioma epidemic in Western Europe: an update. Br ] Cancer.

_43_



2004; 90:1022-4.

Peto J, Hodgson JT, Matthews FE, Jones JR. Continuing increase in
mesothelioma mortality in Britain. Lancet. 1995; 345:535-9.

Peto J, Seidman H, Selikoff IJ. Mesothelioma mortality in asbestos
workers: implications for models of carcinogenesis and risk
assessment. Br ] Cancer. 1982; 45:124-35.

Price B, Ware A. Mesothelioma trends in the United States: an update
based on Surveillance, Epidemiology, and End Results Program data
for 1973 through 2003. Am ] Epidemiol. 2004; 159:107-12.

Pukkala E, Guo J, Kyyronen P, Lindbohm ML, Sallmen M, Kauppinen T.
National job—exposure matrix in analyses of census—based estimates of
occupational cancer risk. Scand ] Work Environ Health. 2005;
31:97-107.

Robinson M, Wiggins J. Statement on malignant mesothelioma in the UK.
Thorax. 2002; 57:187.

Seaton A. One fibre or many; what causes mesothelioma? Thorax. 2002;
S57:186-7.

Ulvestad B, Kjaerheim K, Moller B, Andersen A. Incidence trends of
mesothelioma in Norway, 1965-1999. Int J Cancer. 2003; 107:94-8.

Weill H, Hughes JM, Churg AM. Changing trends in US mesothelioma
incidence. Occup Environ Med. 2004; 61:438-41.

White C. Annual deaths from mesothelioma in Britain to reach 2000 by
2010. Br Med J. 2003; 326:1417.

_44_



Abstract

Backbground: This project aimed to estimate the magnitude of
malignant mesothelioma in Korea and its clinicopathologic features
and the occupational or environmental exposure history of asbestos
relatedness through the Korea Malignant Mesothelioma Surveillance
System (KMMS) of 2011.

Method: Using the clinical information, epidemiologic survey and
pathological evaluations collected by the members of the
cardiopulmonary study group of the Korean Society of Pathologists,
the patients’ age, sex, occupation history, tumor sites, specimen type
with diagnostic method, and histopathologic subtype from November
2010 to early October 2011 were analyzed.

Results: Patients were 48 men (64.0%) and 27 women (36.0%).
Among 75 cases, 56 patients were available for interview. Forty
three cases (76.8%) were related with occupational or environmental
asbestos exposure. Twenty eight cases were related with asbestos
exposure occupation and the exposure sources were construction,
automobile repair, asbestos textile, shipbuilding, refinery, boilermaker,
and asbestos cement. Twenty six cases had an environmental
exposure, such as asbestos roofing(slate), living near asbestos mine
and asbestos using factories. The distribution of sites was pleura
(69.3%), peritoneum (28.0%), pericardium (1.3%), and descending
colon (1.3%). The pathologic subtypes were epithelioid (40.0%),
biphasic (5.3%), sarcomatoid (5.3%), and desmoplastic (1.3%) in order.
Conclusion: It 1is expected that the occurrence of malignant
mesothelioma will increase in the future. The surveillance system of
malignant mesothelioma in Korea supplemented by an active
surveillance system could be helpful to understand the more exact
status of malignant mesothelioma of Korea, supporting the patients by

the law about asbestos victim’'s relief act and the saving program.

Key Words: Malignant mesothelioma, Asbestos, Surveillance
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