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BEE L BAEHEEETHR

TEPER R R IE O 70% A AL BIC X o TIIET S, 1 E < BEHINIZ 40 45 DL L TR RN
25~T70ETH 5. ERMK 200 b OAMMEHICO & 1 BIOREIESEAET S & Lizs, HAI
BULAMOMHEDOE — 71X 1974 4D 3521~ TH Y, 40 FEHE OB IEO 5 EFE 1,700
Bl & 72 BA3, 2017 4E121X 1555 ADSEC L CE— 2 IZEL C, DA mZ /R L Tnwh, B
WSl e & 72 o 7228, AAFIARI P filiid 12~18 A H TH Y, S5EELERIZ 5% HELE FHREARD
FETHAbH.

2. Bin TSR

TEPER R B I IZ A S B Geta R & L C, GetafRkigREIE, 5p, 7p & 5 Jeffh i SICA LN,
RO 1p, 3p, 6q, 9p 55 8 PffKIZA LN L. BIZTRHEITOWTIE, BAPL #{5 ¥, CDKN2A
HIET RO NF2 BIZ T RESEETH 5.

3. B L hE

O {52 W

JAES CT - CIEBRIRINIEIEIE & £ S IERITERE, MR RAL T OB . £ 72, HEEIERIE K
R B A B R A, 362 B B B D ASHL I 7 BT & LIRS O B Wt LT 5. B ZE TLd
KIEFHOATHLHZLLH 5.

@ HLE Wr—H A 22 W —

(1) B 1B B Bz JE & SO P Fr Bz e 58 T B

H R o0 FUEME O CEE R A VMY BAPL A O TOXITH S, BAPL Kk
O TV I R IR 2B L0 B specificity (& 100%, sensitivity 1% 76.6% T& 5. MTAP Ok %k
X specificity 78%, sensitivity 96% T& 5.

(2) PSR Rz J & SR i S5 & o> 8831

FISH 12 & % pl6 B DA RIZB T, WHERI R E T3 pl6 {51 @ homozygous deletion
ZEDIIN% LLLICRED 5.

(3) IR Rz i & il 208 A D 85 1)

Mg B O RIZ1E claudind, MUC4, GATA3, p40, HEGL "FHTH 5.

®ih#

#EF T4t Tl Extended pleurectomy/decortication (P/D) 2SHREIRZ I L CTHHTH 5. 1k
I TUX First line @##E: L LT, Nivolumab + Ipilimumab ff #3037 2 ) 1 TR X
72. 72, HATIX second line ###%: & L T Nivolumab 23380 SN 72285, Z OO IR 72
IRIGEHTH Y, BEMEHTE2EAIRONS.

(HWFEPRRE, 69 : 93—98, 2021)
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1. BUERFREORERE L FE

MR EED 70% DL EASAMIE  TIT X - TH
HET B, X BRI 40 £ DL TEIRIIE 25~70 4F
EHEENTWS, T/, BREIXCEIC X o THEMERE
HRESEE TS ZEPHL LR >TWABY, 35
TOFHEZRTIIAMEI L BUNOER L LTRSS
FRTEIR IR R0 FLKE O F N IRE % I 5 LB 57,

2008 4ED T — ¥ & IR L § 2 L AE 14,200 A 2SN
JafErh R IR T 5 L FHIS N Tn S, EHBITIET £
VA, AFXVRX, AF5UT, F—=A TV T OFABE
DK, WHOFAEEELY  L=41ThbLHPEHES
NTWAEY, HARTIE 1995 4FITHFREIEIC & 50T HHA
500 Bl TdH - 748, SN L TW 20X B0 ES
Mg Bz IECTdy b, 2otk oo BRI B2 JE B g L Tw
L. ZOMMIMEEAMECEICX S T EDEMITS
nNTns.

A OFEH & & PRz o g4 & O BIE 2 MiET L 72
W2X B &, ERK 200 N OEHIZOWT 1 Flod Rz iE
VIR B ERE LY G, RIS BIT 5 Ao E
DY—=Z71X19745FED 3525+ TH Y, 40FEHOHRE
W DS AELNE 1,700 6 & 72 % %%, 2017 4E121% 1,555 A28
L TE—=ZIZ#ELTEY, 184211512 A, 19
AEITIX 1466 A L BAEIMN AR L TW 5, 5% FAE
FEOFENTFHINT NS,

R O 1R1E 8~14 4 H T, L BId 7 i
TIX 131 A ATH B, WERPEECIZ4 P H LT
ARTHDEME SN T, ok, BRI R ED
RIS RE & 72 o 7228, Friz EHEOE AN v
720, BAETOTFHROKELRYHIE R, 12~18 # AT
HY, SELFFIISN BELFHRARTH S LGS
nTwa?,

2. Bz FEE

B R I A S B et R B e & LT, defufk
AR, bp, Tp % 5 gefufh e LA BN, KIS 1p, 3p,
6q, 9p % 8 GLfufkiCA LN,

BIETREIZOWTIE, BRCAl-associated protein 1
(BAP1) #fz7¥, Cyclin-dependent kinase inhibitor 2A
(CDKN2A) &z 1 K U NF2 @ fn 2w 34 TH 57,

(UBAP1 #1zF1%, JESHPHI#E 2 T 3p21.3 1iZdh
0, FOERLATEEAC ST M I rp K I % 25 RR
¥ 55D, BAPI cancer syndrome & LT, 2585, WlE
A5 ) —=, L TCHRBESEREE D R A ST
Wb, 374 bH, BAPL X T OARGIMBERE
RADFER SN, B IES R RN TRET S 2
ERFEINTVWSY,

@9p21 I.» CDKN2A s# 1z 11, EE#H@E s~ C
ple™ & pl4*™ & o — F L CTWwh. ploftiik Lo
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Cyclin-dependent kinase inhibitor 2B (CDKN2B) i#f{x T
&AM BIETATE DITHRERLRICE D HESHR, aberrant
expression, epigenetic silencing 234 U, Z OREWALH
MOV A L RAET 55, N5 O T AT
CERIZEXDBEDVPAEG L TWA. J512, CDKN2A D&
FRIAT A < BT X B Ak B I rp iz B @ whole-
exome sequencing IZBWTHER SN TWA. CDKN2A
& CDKN2B o [5] IR R S 43 P i s v )iz B o> 2= A7 11 7] &
T 5.

GNF2 #1n T3 22q12 Fettufk - o JEEHHlE5 7T,
TR D B I A BRIRNT X0 TN s Hp R i FEAE L2
DHMY, D 40~50% THAGELLSRDO LN, #
R ARD38% T, REMN294% LHEINTVDY,
Merlin (moesin-ezrin-radixin-like protein) (X, il
M2 2HBICBWTEELHEZLTVD
A, NF2 ORI X o TRV A R IE O FIE D5
E&L B oTVBY,

@p53 13 & S N EEIH B IZFCTh 2 2%, B
hEZECIZZ OHE IRV, COEHAER D S &
SET domain containing Bl (SETDB1) j#{x T D28 %
W, XD R ESG AT {, FHEEE R LT
ENLEIBRENRS A T THBHIEDBELWY. T2,
BAP1 & CDKN2A ORITAME L & L DB AT »
DT, 35T OFEBITIZHHBED D %0 \»7.

Oncogene & LTl Bel-2, Akt DFFAEHLH ST
WA F 7. Epidermal growth factor receptor
(EGFR) O #FIFH OB 5 b LGS T2, 20
728, ¥U VEGF $ifkTH % bevacizumab @ EfRIL A
WFEEI NI2AS, RIZICHEILL T, s 5z iE
3l T RE S R L CRAZ R OBE MLV 720,
D EREREONGRE DI WEBRTHLEELLON
TWh.

3. Bk

WER CT XAFAEZIT, WIS, s e (ol &
N5, WROERCIEIAK DN A% 80% 12320 5
5. W% NEE R Tl BRI & % S8
RS <, AR I RG, Bha~oiEg %
B3, 72, WEEZRDLUOMWEBMOBRLT 25
C DL, Zofh, BIERIZR DK 10% FRERD S
NB. PCERASIRGZE & L C e b e F P 4 & T A P
JRWICHE L T2 720 EDOAREGDL 5 25, HEM
FAREE D /TR AHI 2 BEG L & B ICHEELRFIALTH
59 La L, WEHZE TRINKEE O A THRED A
NSRRI 2 tEb R W2 E0h 5. FRITAMIEL
BRED B HIEBNCZ O X 9 MR L% R 7 BRI E
B v Bz A TN SR B RS W & AT O LS H B,
TRE'® Lk M 52 0 T AN A5 Re T 9 T B % 718 3 E B0 0% 82 %
ERETHBH, ZOMD 18% TIZHEMEIESS & (3 W T
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g1 BRI R B O S ES W B Pk

Btk & 7 % Pifh Btk & 75 2 Ptk
M Adenocarcinoma
calretinin Claudin 4
WT1 CEA
R | TTF1
HEGI Napsin A
M Squamous cell carcinoma
p40
desmin
CAMS5.2 h-caldesmon
PR R 75 v g AE1/AE3 myoglobin
D2-40 Myo D1
CD34

R VRERBERERWKOAOT R 235 L Hin L
TWwWh. 2D X9 RIEFNZOWTIZ PET-CT % MRI 4
AT H B LVIEBIZSH 5 2 &h 0, HKoH
fazhi e 7 vu v BESEZSEZICL T, WPEGRAED
VETHL0E) PHWTA2RETH L. R, REA
T OO 1 W A Bl S R 1 TR N 0 A D BT T REE
SNz, HEZH 2 MRZHLHTHL I L%
TR L CBLLEDRD .

4. REZH—HICHE L & 2 EmAIZH—

BRI LR IR IECIE 3R 1 O & ) REg by
P~ —h— LM~ — 7 =232 DLl BRI b Bz i 12
v FTAHIEIROLN, RERGEETIET TF
L9 5 CAMS2 & % W id AE1I/AE3 Akt = 7/~ 3
ZERRDLENS.

LA»L, BT o 3EEOHENTIEZ ORI L %
W EDBHLDTHEENLETH 5.

(1) REID_ R gRE & R RER

Ji 3R 15 L o> it L ST 7K 0 R 3 A i e AT T 5 P
Fr i % @B e WA I KR o IS BYETH B
PEEEEAIE TH 500K E 2B E 2 5. 2O
TEEZLRRA ¥ F2IBAPL #IZ T ORI X 5 BAPL
HHOHMINEE TORITH 5. Cell block & AMFEAT,
BAPL @ % W 5 v 5z il 52 W7 12 %t 3 % specificity (&
100% T, sensitivity 1% 76.6% T o 7217, TV fE Rz
i & KMk A Bz M T i @ 72 © @ BAPL Jt U 5-
hydroxymethyleytosine (5-hmC) DGt Il B\ T,
5-hmC DR ITHRZIEADS 84% T,  ELE b Rz A B B T &
134% TdHo72. BAP1 & 5-hmC OMjE DKIT speci-
ficity 100%, sensitivity 92% T - 7. 5-hmC O [ §EFH 7z
REFMHZOEH <~ —H—E LTHOTHHTH DY,

¥ 72, methylthioadenosine phosphorylase (MTAP) &
Hix CDKN2A KR EX % 77F In Situ hybridization
Db Y & LT specificity 78%, sensitivity 96% & Fi &
TR —7—ThY, ZOkKMHILd BAPL FEkICE
WTHHIEDVHESINLTNEY.

BAP1 & MTAP O :EE: N b iz il & PO 2 A 5z A i
L DEINZBIT B specificity (& & 12 100% T, sensitiv-
ity 1 BAP1 60%, MTAP 422% Toh 7%, &b¥ b L
77.8% T, 9p21FISH ?® 622% & ) & BUf TH - 727
MTAP & CDKN2A o In Situ hybridization 12T, %%
82% & 96% DRIHRLTWABHY, Cell block BEART®D
thiZ EZ W E, BAP1 & MTAP @ combination & speci-
ficity, sensitivity & 12 100% T, FHEEAT90% TH -
EOWMELHBT. INOLOEADREIIHEIEOTH
BE& 70 B T & A H AN 24 2% 0 B Mgt b iz i 22 Wy o0 T
FIEIZHE SN TV 5.

(2) PMEERY (RRMEZRREY) hRERE CHRHEMBERER (R
HaEEREK) &0

HFET KSR CTH 36121, MK TH 2 0
EMRE R E (RER) CTHEPPMEE LS. 20
FANZ I FISH 12 & % pl6 & OZHEH BLEMEOH )
&%, PINETY b Bz AR LR T IS T 90% BL kIS
pl6 #{EF D homozygous deletion % 8D 5720, HHE
PR g (REEAMTK) & OENICERTH ™.

¥ 72, MTAP & BAP1 ® combination T & 100% ®
specificity 28 1% ., sensitivity & 765% T & 5 2%,
BAP1 & pl6FISH @ combination T @ sensitivity @
84.3% VAT B\ 70 22 o 7217 KRS {5 PR M s R %
bz I R 0 SR B B2 IR 0035 G 2 I3 T R O 8
D712, BAP1, MTAP, pl6FISH (2 & % #ad 23F H
Thb.

(3) EkhgpEch iz hE & Bl b A DEERI

LREMBEEOSAIIER LIORTHEE~——, B
W~ ==K 2HBEEHT 2L VBHOERTH
B, 72720, MERERIC X 0 EEIES Th A 2 L AR
ENALEZEPANRTHAL. BHAETIIERARERLE
¥ & O TIIHENE 1A FPH 2 B 2 78§ clauding A%
HHATH B2, —J, MUC4 b ARET bz i i ka2
RIS, WEERRE TR H VY. £ 72, GATA bind-
ing protein3 (GATA3) I3 IERY i 52 I 12 B & 7R 3723,
Bl CThH oA IHER L B C& %
W R LR & O 8EITUE pd0 S ORI~ — A —
L h. —), B o~ —#5 —& LTt Sialylated
HEGI (2 LR T A E2 IE D 94% 2B E 2 7~ 343, RIIER AR
FEHECTIE D30 44% OB ERICH X e o 72 &L iy &
nTwna?,

5. &

1. FMik LRIz EICx LT, extrapleural
pneumonectomy (EPP) fif7#E & Best supportive care
(BSC) B2 BT 2 AWM o h Iz Zh 219 H H,
THARTHY, FMORMAEFNOFG G Sz,
—7Ji, EPP T & AN AR 22 D, Stage 1
Tl 21 7 H, Stage2 19 7 H, Stage3 16 1 H, Stage
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4 127 HTHY, Stage 4 DT4FTIZ palliative G &
Bbohhrolzt OWLELH 5.

BAE £ D Extended pleurectomy/decortication (P/
D) (ZEEMNRR R 2 B B L -C R B B o0 B 3 & PO R 12 5
EYBRLTMDAZKT &) FEFERLNTWwE. Z
S P 2 AL % BiAT U 723 & ALt i B

TIE T L HER CTH B R ERDSFED b T,

EPP 3 DA BE L B CHED T, EEHEAEIR,
RE XS, Tizete, MAEOEELE <, P/D & air
leak 2343 TH 5. P/D Tl T BIEIE A 1~5%
(4%) ¢, Overall Survival (0S) 1Z16 % A& % 213 195

71 A, EPP X T BIEIE CAY3~15% (7%), OS A% 12
AHHBHCIE145 W A THER IRV, BUE, 7k 30

HUHNOIER A 7% {, FHEITIZF LD Extended
P/D SBEIRENLDOPRUTHL EFDNTVEY,

EPP L P/D#UTHAZTF ) VAT, Mtk
WIFEC DS EPP THEIZE WS, BREIPRIEESES 5 v
TP TRICEIE R L, EPP & P/D kb L 7-
Hi ) & RERD 2 W22 O BEH OREIE I Th v, BHA
% & L& ETP/D 2 HiAT 3 2FHESERICE . L
75‘L TR TOBRBHRBEIITD TR L, BFF—2

X DHEAMERNL T L. 2o TEFLI gLl s
36 7 H TFHEIFE SN Tw/z Trimodality & EPP fii
TTHEP DL DL EBICFHIP/D LHEETH
L5Zepn, BETEHER SN o7 —F, Mk
RUAS B BUH I C, BlEA ) 2 o SERERE 23 7 W REBT
TFHRPEETHD LD LFMBEREEETHRETH
LELIMESNTN LT,

2. AbF I - 77 F A L Pemetrexed (2R LANIE
E o T2BRIBHE O BN B E 34 Bl 2 xf G & L7z
MERIT 12 BT, Nivolumab H.#] & L, Z85h3%

204%, AR YLE 174 5 A0 BIT 2 kA
HEINz720?, 20184E 8 H, HAIZE T second line

fESEH] & L CAZE E N7z, Nivolumab & Ipilimumab
% BRI G 7 S TE S A M I R e L 2k LC RUR
RERDTH AL, PR 29%, SD 38% & ah % il 722, 72,
first line T3 CDDP + pemetrexed ff HI &% o A= 47 14 14
gL ftiAs 141 4 H TdH % @ 12xF L T, Nivolumab &
Ipilimumab P #3113 181 7 H E A= L IEAR A

OHNT720, 2020410 H 2 HIZ7 X 1) %1 Food and
Drug Administration (FDA) 134 % first line
it e LR Lz,

Nivolumab Z & & HEF = v 7 KA ¥ FHEAHIZO
TIEREAE DAL & OPEFHREIC X B first line™ &
A\Wid second line ¥ & L COH VDR AR E
HHLNLTWDS
%@@@ﬁ Fxv 7 FAL Y FHEEANTI
Tremelimumab®, Pembulorizmab® &5 O jf ¢ (X 5 BREL By
TiEHDH, ZOFRIEHSDIT% o T, MEH

I
KRG

it
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4k H 2 #l bevacizumab % CDDP + pemetrexed ff i #
UGB 558 SHBABRYIANTH S L s N2 b

DDIREED 72D DRERTIE e hr o722 L9 B FEBIZIXIE
RAEHICIZZE 59, nintedanib (X EIRSER R - 45 3

RERICBWT, ZOHFEEIIEOSNL0 o727, Zofio
Reduced Expression in Immortalized Cells (REIC) %
W R FIEHER CD26 & MEPUAFHEIC O W T, il
PRERERAS Tl AR MEATEH S S HRREICIZE - T
W o TR, FAl, ALFRIEICBU B 2 N 2
5% trimodality 2" PR EFEICD 2D L wEESbNnT,
EPP, {b2##i:1Z Intensity Modulated Radiation Ther-
apy (IMRT) %479 L AEAFHIF23394 7 A L 0" b
B o 72hs, AR R I E DS RAF R AEBIZ IR 5 &
DEDSH Y, FHREEBED DI ZEOMOEREN 2%
GHEE AT A UEDN D S.
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Latest Topics for Malignant Pleural Mesothelioma (MPM)

Takumi Kishimoto
Research and Training Center for Asbestos-related Diseases

1. Frequency and prognosis

About 70% of MPM are caused by asbestos exposure. Exposed term is more than 40 years and latency pe-
riod is from 25 to 70 years. One patient of MPM appeared by using of 200 ton of asbestos per year. In japan, im-
ported volumes of asbestos in 1974 was 352 thousand ton and 1,700 patients estimated to be MPM in 2017. In Ja-
pan, 1,555 patients died of MPM in 2017 and peaked out to decrease to 2019.

Prognosis of MPM is still poor in spite of early diagnosis, because of few therapeutic procedures. Median
survival term is between 12 to 18 months with 5% of 5 years’ survival.

2. Abnormalities of chromosomes

As for abnormalities of chromosomes of MPM, 5p, 7p and other 3 chromosomes amplified and 1p, 3p, 6q, 9p
and total 8 chromosomes deleted for MPM patients. BAP1, CDKN2A and NF2 gene abnormalities are impor-
tant for the appearance of MPM.

3. Diagnosis

(DRadiological Diagnosis

Pleural rind, multiple masses and volume loss of unilateral thorax are frequently observed by chest CT for
MPM. Furthermore, solitary mass formation, mediastinal pleural thickening, irregularities of interlobular
pleura are relatively frequent observed. For early stages, only pleural effusion without any pleural charges is
sometimes observed.

(@Pathological diagnosis—Differential diagnosis—

(1) Early stage of MPM vs Reactive mesothelial proliferation

Defect of nuclear cells by staining of BAP1 is important for the differential diagnosis from MPM to reac-
tive mesothelial proliferation. Specificity of BAP1 loss for the diagnosis of MPM is 100% with sensitivity of
76.6%. On the other hand, specificity of MTAP loss for the diagnosis of MPM is 78% with 96% of sensitivity.

(2) Sarcomatoid mesothelioma vs Fibrotic pleuritis

Variation of pl6 protein by using FISH method, sarcomatoid mesothelioma shows more than 90% of ho-
mozygous deletion.

(3) MPM vs Lung cancer

Differentiation of these 2 diseases, claudin4, MUC4, p40, HEG1 are also useful using immunohistochemistry.

4. Therapy

(DSurgical therapy

Extended P/D of surgical therapy is recommended for early stages of MPM.

(2 Chemotherapy et al.

For first line chemotherapy, Nivolumab + Ipilimumab combination therapy is effective for MPM, FDA in
USA approved combination therapy. For second line therapy, Nivolumab is approved in Japan. However, other
drugs are now on clinical trial, so we can use few therapeutic procedures.

(JJOMT, 69: 93—98, 2021)
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