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ABSTRACT —— Objective. We reviewed the clinical outcomes of patients with malignant pleural mesothelioma
(MPM) treated at our institution. Methods. We conducted a retrospective analysis of 27 patients with MPM
treated at our institution in the period from April 2005 to April 2013. Results. The patient characteristics were as
follows: male/female = 26/1; age = 35-76 years (median, 62); histology: epithelioid/biphasic/sarcomatoid = 23/2/2;
location, right/left = 14/13; clinical stage (IMIG) IA/IB/II/III/IV = 3/5/4/9/6. The initial treatment was surgery/
chemotherapy/best supportive care in 15/11/1 cases, including 14 patients treated with extrapleural pneumonec-
tomy (EPP) and one patient treated with tumor resection. After EPP, three patients received adjuvant chemo-
therapy, five received hemithoracic radiotherapy (H-RT) and two received both. The median survival time (MST)
of all patients was 21.8 months overall, compared to 30.7 months in the patients who received EPP. The patients
who received H-RT after EPP demonstrated a significantly longer MST than those who did not (37.3 months vs.

12.0 months; p =0.04). Conclusions. The use of H-RT after EPP is associated with a better prognosis.
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L BHIC

P Wy B ob B2 i (malignant pleural mesothelioma :
MPM) i, MEPITH %2 8 5 — g o R filaic 5e 49 5 #E
BHEOEMRETH Y, ZOLLHBTANRZ b CHHH) B
BaBRHE L TRET S EFERTEIIHENL TS
0,2 SHBIBERBIURCEDO S S 22N 7S
N2030 FFEHICE -2 2 MR HEEZHNT NS, 3

MPM D & U CTHVENREE, (L8, s e
EVEENTE2D, BOBOFMGBHE TITRELS
EBRONGTWIEDMEE 2o TWwb. 4 ITEY R HE
FEBNZ 0 U CTHVRHR AL R R R L & ML o &
D EFENEEADTRA STV 5510 8, IR ISE
FoTVWRVONPBIRTH 5.

Z D7z, S A IZLEETO MPM ORI KB &
HHRNBFIZ DO W THE AT ITHET L 72,

MR EFHE

2005 4F 4 A5 2013 4 4 H O IIZ 4 BE ¢ MPM & &
Wr L7z 27 B DWW TR T 5, AERAL,  EFE S oM,
TRGHNE, THREHSIMEITHE Lz mllGE
International Mesothelioma Interest Group (IMIG) %
SIS 72, AEAERIB H JufE (median survival time :
MST) (i & ke i & L < Kaplan-Meier %% T
BH L, HEEMEICIE Logrank test # W T, p<0.05
Lo THEEDD & L7 Ab@Hk o EFHil X
Modified RECIST (Response Evaluation Criteria In Solid
Tumors) 2> TITW, 11 TS G PFEIL CTCAE
(Common Terminology Criteria for Adverse Events)

version 4.0 & F\ > CHEM L 7=.
#w R

Table 1 \IZEFEF 2R L7z 27 Fd 1 B2k, 26
BIHSBYETH Y, BRIREOFENL 35~76 ik (4F finrh YL i
62 7%) TdH - 7z. @& Wik ® ECOG Performance Status
(PS) 1% 0/1/2/3/4 : 2/22/2/1/0 B, MVESAT /Aol
14/13 B0, FAMEE Bz 7 23 50, WNERS 2 5, —AHEI 2
BICTH - 7. BRHRE AMIG 4338) & TA/IB/II/IIL/IV :
3/5/4/9/6 B Td > 7z. T AN A bW N B % 19 6
(70.4% ) 258, BEF X 21 ], FEBRIEH L 6 FITH -
7z. Table 2 \IZWENGHNE 2R L7z, MBS TIEFAHRTHE
FEBIIC X L CTid F 3 MG 45447 (extrapleural pneu-
monectomy : EPP) & jfifT L, &btz i,
Z DA 4 i ZB B G (hemithoracic radiother-
apy : HRT) 2 fifT 5 5 JigtThH-7-. LH» L, itk PS
KT R IR AFRAFINZ & 580 2 ERIE HRT O A % JitifT
L, ZFHW e PSACT R H40 Bh L 5 AR % 17 9788

Table 1. Patient Characteristics (N =27)

Characteristics N Percent

Sex

Male 26 96.3%

Female 1 3.7%
Median age, yr (Range) 62 (35-76)
ECOG PS

0 2 7.4%

1 22 81.5%

2 2 74%

3 1 3.7%

4 0 0%
Laterality

Right 14 51.9%

Left 13 48.1%
Histology

Epithelioid 23 85.2%

Biphasic 2 74%

Sarcomatoid 2 7.4%
c-Stage™ (IMIG)

IA 3 11.1%

1B 5 18.5%

I 4 14.8%

m 9 33.3%

I\Y% 6 22.2%
Asbestos exposure 19 704%
Smoking history

Never 6 22.2%

Ex or Current 21 77.8%

*c-Stage: clinical stage.

Table 2. Initial Treatments in All Patients

N=27
Surgery 15 (55.6%)
Extrapleural pneumonectomy 14
Pleurectomy/decortication 0
Tumor resection 1
Chemotherapy 11 (40.7%)
Cisplatin+pemetrexed 8
Carboplatin+pemetrexed 2
Cisplatin+gemcitabine 1
Best supportive care 1( 3.7%)

Bzt L U7z, Pl a iEfT L7ZREFNZ 15 61T, 2055 14
B EPP 25if7T & 7z (BUF, EPP BE). 1 3 IESY K
DHREAT- 12205, WAL RIEENES; & W S T B 0l
Pl WIER i b Bz il & JBH L 729 T o 72, S Eo
BEt I B¢ B2 47 (pleurectomy/decortication :

P/D) % §i4T L 725EB1IE 722 > o 72, B IaliGHE TILa ki %
MEAT S NF=FEB] (BLF, (bFHEE M) X 11 #ITh -
7z, SHEBIEO A AT EN/2D DX 1 HITH - 72,
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Table 3. Patient Characteristics in the EPP and Chemo-
therapy Groups

Characteristics EPP* (N=14) Chemotherapy (N=11)

Sex

Male 14 (100%) 10 (90.9%)

Female 0( 0%) 1(9.1%)
Median age, yr (Range) 60 (35-76) 65 (60-76)
ECOG PS

0 ( 7.1%) 1(9.1%)

1 2 (85.7%) 9 (81.8%)

2 ( 7.1%) 1( 9.1%)

3 0( 0%) 0( 0%)

4 0( 0%) 0( 0%)
Laterality

Right 6 (42.9%) 6 (54.5%)

Left 8 (57.1%) 5 (45.5%)
Histology

Epithelioid 12 (85.7%) 10 (90.9%)

Biphasic 2 (14.3%) 0( 0%)

Sarcomatoid 0( 0%) ( 9.1%)
c-Stage ™ (IMIG)

IA 2 (14.3%) 1(9.1%)

1B 5 (35.7%) 0( 0%)

I 0( 0%) 3 (27.3%)

i 7 (50.0%) 1( 9.1%)

v 0( 0%) 6 (54.5%)
Asbestos exposure 9 (64.3%) 8 (72.7%)
Smoking history

Never 12 (85.7%) 7 (63.6%)

Ex or Current 2 (14.3%) 4 (36.4%)

*EPP: extrapleural pneumonectomy, "c-Stage: clinical stage.

EPP #f L b M OB E T 5% Table 312 F
L7z, EPP BRI R ITHIIAEETE & 72 o 72 5EBI A L
HY, MBWINIREBS (85.7%) A3 UIWIDFERTH >
7z ALZFHEE B IC TA B, T Bl OREFI2S4 FlE T
WBH, TSI EPP 2D 72HE SN G h o 72720
b2 % JifT L 72 5EBI T - 7.

WIZ Table 4 12 EPP % filif7 L7z 14 BloOFEM%E £ & o
7z, FHTEERTI 425~891 43 (FARIRE R Fh gLl 514 45),
07 LR 1 285~6130 ml (M IfiL i FR el 1745 ml) ©
@ - 7z. CTCAE Grade 3 ML LD EPHEIX 64.3% 12780,
FEPEARIENRAS 286%, YT 35.7% T -7z M
DIEL (At 30 HUROIEE) 13 161 (7.1%) T, IE
IR ZE, Wi TH o 72, JWBEAR Y R BE 2 (RO
YIER) TdH - 7201 14 Hlvh 9 51 (64.3%) Td > 7z. EPP
BB & U &Rk, HRT 2525 L72ERL 2
BIO AR TH o 7z, 4 FITHitE DB % PS KT R F4lr By
e & X D iR E R T L o 72 34
TN L SRR O F FEH R R FREE A O 5
I2& D) HRT 2Sifr SN o7z, F2Mi50 PSIKT

Table 4. Results of EPP

N=14

Curability

9 (64.3%)
514 (425-891)
1745 (285-6130)

Resection margins negative
Operation time, min (Range)
Surgical bleeding, ml (Range)

(
(
(
Complications (CTCAE Grade 3-4) 9 (64.3%)
Atrial arrhythmia 4 (28.6%)
Bleeding 2 (14.3%)
Respiratory failure 2 (14.3%)
Infectious morbidity 5 (35.7%)
Thromboembolism 2 (14.3%)
30-day mortality 1( 7.1%)
p-Stage*
1A 0( 0%)
1B 0( 0%)
I 1( 7.1%)
m 12 (85.7%)
v 1( 7.1%)
Adjuvant therapy
None 4 (28.6%)
Adjuvant chemotherapy only 3 (21.4%)
H-RTT only 5 (35.7%)
Adjuvant chemotherapy and H-RT 2 (14.3%)
Adjuvant chemotherapy regimen
Cisplatin + pemetrexed 4
Carboplatin + pemetrexed 1

*p-Stage: pathological stage, "H-RT: hemithoracic ra-
diotherapy.

R HIRNIRITIRE 2 o 7z 7z o fbaF % % itifr¢ 3 H-
RT O &% JiGfT L7z EBNIX 5 BITH - 7z, g hliBhfbs:
iDL T X X, cisplatin + pemetrexed 2% 4 %, car-
boplatin + pemetrexed 2% 1 5l Td - 7=. H-RT §Ef7 7 iE
Bl Z N Z N oEia I 6 #25504 Gy (rl4isn), 1
BIAHs 60 Gy (F il & 3Rz 50 Gy IBYI %, FHIEZE %L S
FROLIC 10 Gy SBINEESY) Ta - 72,

Table 5 (2L HE L FARE O R LA H N A & bulE
IR Rl S oY N
2% 8 #,
gemcitabine A1 5] T & - 7z. cisplatin + pemetrexed
E1~11 a—x (FhUfli2 2—R) fifrsh, Z2xh#le
1% 250% CTHotz. T, SRR EZBIT L2 0
& 11 Birp 7 BITdH - 7.

4227 FEBI O MST 12218 » H TH 0 (Figure 1a),
EPP B MST & 307 #~ H, bR it o MST 1
21.8 # HT®» > 72 (Figure 1b).

WIZ EPP JtifT 14 B2 B1F % MST OGS % 17 - 7.
itk H-RT OF D L TlE, H-RT iE17H @ MST &
373 7 A, RIifr# o MST 12120 » HT&H» ), HRT
AT HECH BEICAEA MM AN E D2 - 72 (p=0.04) (Figure

L ¥ X ¥ cisplatin + pemetrexed

carboplatin + pemetrexed 2% 2 i, cisplatin +
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Table 5. Best Overall Response to the First-line Chemotherapy

Tumor response

Number of cycles administered

N=11""" (CcR*/PR*/SD*/PDS/NE) (Median)
Cisplatin + pemetrexed 8 (72.7%) 0/2/4/0/2 1-11 (2)
Carboplatin + pemetrexed 2 (18.2%) 0/0/2/0/0 4
Cisplatin + gemcitabine 1(9.1%) 1/0/0/0/0 4

*CR: complete response, TPR: partial response, ¥SD: stable disease, $PD: progressive disease, ' NE: not

evaluable.

(a)

1.0+

—— All patients
N=27 MST=21.8

0.8+

0.6+

0.4

Proportion Surviving

Months

Figure 1.

Proportion Surviving

(b)
1.0 — EPP
N=14 MST=30.7
0.8 ---. Chemotherapy
LS N=11 MST=21.8
0.6 !
i
I
0.4 Ll
! |
il |
0.2 I
(|
0.0
0 12 24 36 48 60 72 84 96
Months

(a) Overall survival of all patients with malignant pleural mesothelioma. (b) Overall survival of the pa-

tients who received EPP and those who received chemotherapy. EPP: extrapleural pneumonectomy.

2a). Wit LARE DO M CTO LB TIX, Mitkmi
FIRPHEATRE O MST 1 307 » H, RiGITH O MST &
234 r» H L BAEE =B H > 72 (Figure 2b). YIERWTiG
WX B MR TR, I BRI U B T R PR AR o MIST 1
234 » H, HWEFUBERTaEGREER O MST 12373 » H
THY, HEEZRDLD - 722 UBREIGEER CF%
A X W %= R 72 (Figure 2¢).

VRS X % I T d EPP B 14 B < A RE B o
MST 1% 17.0 » H, ZZM5EHFI O MST 12373 » HTH D,
H A% 5RO 72 0> o 72 DA E B C T 15 AS B L E ] A%
» -7z (Figure 3a). ZOHKNE LT, HBEFER 6 Bk
361 (50.0%) AR BRAIYEI BRI R TE T 0, ZEAIRE ]
8 Brh 2 5 (25.0%) & Ho AT RIRE (51 L2 95 B4 1 Wi s g 17k
VBEAINTH 5722 LBFEZ bz 251, A
EPP 9 B 27 11987 B W i B PR 451 C 3 49 B C PSAKT 722
EWZ &Y HRT 23547 S 9, 1 FEBHIM B b5
ELMEIT SN o7z 72, Witk PSIKTIC X 26l
b, F 7213 H-RT Kitif7 #1345 EPP T 4/6 5,
JEM EPP C 3/8 B CoH » 7z, AbFF L M 11 BTl
HIEIZ X B MST & #1037 %> 72 (Figure 3b).

zZ =

MPM (& F4lr, (b2, ERE B 0 B o Al CIiX
BUICTPREZERTEY, FTHRFEDOTHARLZIKET
HBH. BENRIIETSDOEIEH SHA, EPP Hpho MST
13 9~19 » H, 12 {b22 8k BiAlioo MST 1% 12 » H i 24
EHEINTW 5.

A E D M i 35T B MPM SE B DR T 1 T 5E 51
@ MST 1 30.7 7~ H, Ak e o MST & 21.8
s HERBBBIIF 2R TH D, §7I12 EPP #£I1C H-RT
% AT L 7= 8 CH BICAEFIM AN E D > 7. EPP 412 H-
RT % 54 Gy Hif7 L7245 11 HIiRER IS B W T, 4k MST
X 17 » A TRFTFEEE O 25 E S iz 5 MPM X
JRATIE M R GRS b B, F WS E FA
WP R TR 2R ISR D R T VI 2 E AWIE S T W
5. RFROEREIS D, WEORIHIHZEL R -3 5
72O AR & LCilif: HRT 2863 2 2 L 57
WEIC OB WREMEAURIZ S LS.

FHFEDNC H-RT LA F 72 132 I bS8 & LA
&b % trimodality therapy (TMT) O ML &
NTW5BD, SHORFTD 2610HTIEZDH S5 TMT
DIFEAT S N7z, TMT T B LSk 2 Wi 47 5 »
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(a)

1.0 —— EPP with H-RT
',1 N=7 MST=37.3
o 0.8 | ---. EPP without H-RT
:g 1 N=7 MST=12.0
g Lk,
@ 06 X
S '
£ 1
0.4 |
8 L
o
0.2
=0.04
0.0 P
0 12 24 36 48 60 72 B4 96
Months
(c)
1.0 —— Resection margins negative
: N=9 MST=37.3
o 0.8 | ---. Resection margins positive
S ! N=5 MST=23.4
5 el -
@ 06 |
= I
2 1
0.4 1 |
g .
[n 1
0.2 1
1
=027 !
0.0-LP !
0 12 24 36 48 60 72 84 96
Months

(b)

1.0 |I L —— EPP with adjuvant chemotherapy
l.l N=5 MST=30.7
=2 08! _| ---+ EPP without adjuvant chemotherapy
3 H N=9 MST=23.4
& 06 ':
| -
g L- A
3 0.4 1
=] L e e e e - = B e
o
0.2 :
[
=0.97 1
0.0 P

0 12 24 36 48 60 72 84 96
Months

Figure 2. (a) Overall survival of the patients who received EPP with H-RT versus without H-RT. (b) Overall sur-
vival of the patients who received EPP with adjuvant chemotherapy versus without adjuvant chemotherapy. (c)
Overall survival of the patients who received EPP with a negative versus positive resection margin. EPP: extrapleu-

ral pneumonectomy, H-RT: hemithoracic radiotherapy.

(a)
1.0 — Left
N=8 MST=37.3
2 08 —-—. Right
3 N=6 MST=17.0
a 06
=
S
'é 0.4 1
]
o
0.2
00 LP=010
0 12 24 36 48 60 72 84 96

Months

(b)
1.0-m — Left
| N=5 MST=21.8
W,
2 08 | ---- Right
2 | N=6 MST=22.4
a 06 '
c n
S i
b=
0.4 I
g |
D: | e——— |
0.2
0.0 LP=033
12 24 36 48 60 72 84 96

Months

Figure 3. (a) Overall survival of the patients who received EPP according to laterality. (b) Overall survival of the
patients who received chemotherapy according to laterality. EPP: extrapleural pneumonectomy.

MBIATD PIZ DOV T I v U ABE SN TV,

Sugarbaker S (XY BT AE B M I b B7 IE 183 Bl i) L
T EPP &, 173 Bl fbssfeik & HRT 2 hfr L. JA
WWIZE B (7 B, FATBIELIE 3.8%) & D 72 176

BIOMST 19 r HTh o722 2 HELTN5SE.6 —
77 T AL IZ EPP 2T L, & 52 HRT %38
9 % TMT DO DpDFETI0T B\ TiE, BEIE
D5 HAHT LS HEEH O EPP TR w3 hd 70~
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75% T&H YD, TMT O5EEFIT50~64% 12T X h-o
72. TMT Z%E&F TX7ER D MST idwv3ihd 30 » H
Hife & BIFCTH o 7255, BEHEFIEKRD MST 13 14~20
ryHTHo7z. FiLomE» s, BEALFERET ORE
HATR PS AT, ALRED#EMED 7280 EPP O tif7 2%
WHEE 2 2 REBIAS 3 FALEAFMAT H 2 L2 EEL, Yl
i TIZYIBR T BRRE B0k L -4 & 5647 Ll b g
WitR\ZAT > T & 7. SRl DOMENTRE AR SR L PR ED
AHRAVEZHERE ST, ZoHA L L4 mEmbIbas:
EMBRITHAT L T2 &A%t s LTHEITHR 5.
W LEF R D W TEHATRY D & O THEMES %
ErEZHN

MPM 1Z3xF 9 2 Fili o FHBER F & U CHLARE,
stage, CIERWraG, PERIASHE ST 5. 613 S ElDRES
T3 EPP BRIE O3 VE, AERwiy) TIL 1, RIS %
HHTEY, stage, MR, PRI CHMHZREHMIIZTE 2
Mo 7z YIBEWING OMET IS B W T MSTICAHEA T 4
Mo 72hS, WimBETER TP HEASS L Wl 2 RO 7. F 7
#FEOHETT MPM PO FHRIHMEIC X 22130881
TV \WIs, MHEZOBET T34 M EPP SEF] T 7 #H°
EWEAIASFRD & L7z, 4] EPP e T BLAE 1 ) Bt
Wk TEBI A B o 72 2 & R, Ll EPP GERNH £ D PS
T D 7z OB FIEDSHIBR & N7 5Ef 2 % Bt
il EPP (3R EHNK & K PRISHE L 5 2 720 e P A3
HELTEZONZ, INLOFHRBERNTZ2EE L7
FTPFMEIEZBET LTV T EPEELEZ ONDS.

S RIEIBRAFERERNIC X L Co—kIb=FEZ E LT 11
Bl 8 B2 cisplatin + pemetrexed 24T S L, F D%
MEE1Z 25.0% Td o 7z, LIERAHE MPM I2x%3 % cis-
platin + pemetrexed & cisplatin ¥ #] & & L 72 #5415
T, BRIEENENFN413%, 167% & A F I cis-
platin + pemetrexed # TR TH Y, NCCN Z#EH A K
F 4 2B W T b cisplatin + pemetrexed (& MPM 2 %}
T LA FREDOREAEL D X E BRI N TV 5. 16
4Bl DR T b W] D FE IR cisplatin 8 55 AS W] e 51 &
@D ZF T cisplatin + pemetrexed 2 EIN S 4, HHFER)F
RO 7.

s R

S ORI HERE R A & AT Tldd 2 A5, EPP
#% H-RT HiAT BN RHAT O AL WIRI A B <
EPP #%® H-RT 2"EH T W aEMEAVRIB S 7z, Tk
WHEDZDOIZ, PRI L ) BEe BENATE S YIfRECE 2
FEB 2 W RINT 2 %, WL E LT ZMA G D
T PR ESHRE SR ZREHDPLETDH 5.

RSN BB 2 HHE ORI - 2 L
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