(Yo ER L)
326 BIERRS

(FPBEAER L) 20254E45355 531
CHINA ONCOLOGY 2025 Vol.35 No.3

. z'% ‘L* L]

ox [ B B (8] B g i T AT R BR S R 2B

BIER, £ 2. DURE, ERfF T &
M JRIEE R A B T bR BE e P A RE - FRIETT IR ZKIEE 150000

[HEE | WM R] 2% (malignant pleural mesothelioma, MPM ) (¥ &4 &
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therapy, VMAT ) &R HORM I BE, W58 m 10T RS HEE FA YT AL
B WD T IE R HLU BT . oA R AR AT LR AR S A R R AN AT IR
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[ Abstract | Malignant pleural mesothelioma (MPM) is strongly associated with a history of asbestos exposure and is characterized

by high malignancy, high mortality, and poor prognosis. Current treatments for MPM are limited and generally suboptimal, resulting
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in a median overall survival (OS) of approximately one year for MPM patients. However, advancements in treatment options,

including surgery, radiotherapy, chemotherapy, immunotherapy and targeted therapy, have brought new hope to patients with MPM.
For early-stage MPM patients categorized under the TNM staging system, surgical treatment is feasible and can improve survival
rates and quality of life. However, there is still debate regarding the optimal surgical approach for MPM. In addition to surgery,
radiotherapy plays a vital role in MPM treatment. It is often used as prophylactic treatment or for alleviating local symptoms in
advanced stages. Radiotherapy can also serve as neoadjuvant or adjuvant therapy in surgical contexts. For patients experiencing
local progression or isolated distant metastases after systemic treatment, radiotherapy is a viable option. The advent of advanced
radiotherapy techniques, such as intensity-modulated radiotherapy (IMRT) and volumetric intensity-modulated arc therapy (VMAT),
has significantly improved the precision and efficacy of radiotherapy while minimizing damage to healthy tissues. Furthermore,
brachytherapy can relieve pain or act as a localized supplemental therapy. Chemotherapy remains the standard treatment for MPM.
The combination of pemetrexed and platinum-based drugs is widely applied as first-line therapy and has been shown to significantly
extend survival. However, commonly used second-line regimens often yield suboptimal results. In recent years, immunotherapy has
developed rapidly. Dual immunotherapy with nivolumab and ipilimumab has demonstrated impressive clinical efficacy and safety.
The combination of immunotherapy and chemotherapy has also notably extended patients' median survival. Multiple clinical trials
have confirmed that this combination therapy benefits patients. Currently available targeted therapies for MPM primarily focus on
anti-angiogenesis. Bevacizumab combined with chemotherapy has established its position as a first-line treatment. Research on
ramucirumab and apatinib suggests that these drugs have certain efficacy and safety profiles. Beyond conventional treatment options,
the UV1 cancer vaccine combined with dual immunotherapy offers new hope for patients. Chimeric antigen receptor T (CAR-T)
cell therapy is an emerging treatment method being investigated in MPM patients, with phase [ clinical trials demonstrating good
antitumor effects. Additionally, some antibody-drug conjugates are becoming therapeutic options for MPM through precise targeting.
Tumor treating fields combined with chemotherapy has also shown efficacy in extending survival. Despite the increasing variety
of treatment options for MPM, its diagnosis and treatment still face numerous challenges, including difficulties in early detection,
treatment resistance, and a lack of large-scale evidence-based clinical studies. Future research should focus on improving early
diagnosis rates, developing new treatment strategies, overcoming resistance, and advancing personalized therapy. Strengthening
the integration of basic research and clinical trials will also be essential. Through multidisciplinary collaboration and continuous
innovation, it is hoped that more effective and safer treatment options will become available, ultimately improving the prognosis of
MPM patients.

[ Key words | Malignant pleural mesothelioma; Medical treatment; Immunotherapy; Targeted therapy; Cancer vaccine therapy;

Chimeric antigen receptor T cell therapy
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P om i JE i)Y (intensity-modulated
radiotherapy, IMRT) : 5=4EEIEOTHILL,
il FHIMRT RE 2 $12 w55 i S X7 =i ) 70 428 1)
2, [A BT IMRT GE 3G i i yed o 38 52 21 B8 S5 14 74
i, /D IEE HAUZ B R R, IR A
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ZHRE R T (volumetric intensity-
modulated arc therapy, VMAT ) : S5IMRTAL,
VMATIRYT I [ SR, 55 a4 11 A R T
MR ULIA PR H 4. Franceschini® '* 7%
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AW (overall survival, OS) (12.10H vs 9.3
AR, XSRS T A 8 2 th ZE 1A
HE—LIRIT AL, e, mTEihES
AR AN B s AR B kST, Frh — 35 & A SE]
S EAN R R . T HEER, EEE
ZEATEIE M 4% ( National Comprehensive Cancer
Network, NCCN) 8/ " —£ 67 (0 Se et
T ZEIRA M, 5 B Tk m sz R ih %8, w]
DL PO b IR0, A TR 2 H 2R 25,

Jo RE R I b B, AT LR 223 DARE 26 il
FERIEREAYT T T . BETE NSNS IR
PREFIMPM E3AYT &, IR 1 H K 5
L AP RN iYL, H
Jeit A (progression-free survival, PFS)
RAIAIAH P —I0 IR i
T REIE M ZERR A2 25 S T VO b IR A N 2 2y
Y2 (B2 et A R, a5 R BR, AFEE
J7 07 X OSSN B3 (71 H vs 64
H) o BE LRGSR 2 R, AR
JCR AL PR, XN RET 52 15 55 il 22 1 R
H, MRS R AT O TR
Frikdt.

242 BARREIRTT
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SO TIE] . M, MR RO RN
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CHECKMATE-7438F5¢ ') 55 7Rk, 4k
FJL SR IR A VS R PR IR T LB 1R 2 0S
TFAb T4 (18.140H vs 141401 ), WA
SERIR, 1E b BIMPM AU B8 VA T 4
PPOSHE K (1871 H vs 16540 H ) , FHHAEIEE
K RIMPMH A OSFR S B i 3% (18.11H vs
8.8 H ) o LA WASIRI W AIMPM £ 35 768 FH
M PEIRIT G P ALOSAHL, EFXFEE R FEMPM
BE AR PEIRTT I OSER #5 B WAL T 2 HEMPM
B e, AERIC BB A LR
BB ER I~ 2R TT A KLU Y & R
49%, 3~4GEHIT I BRI & AR F130%
JETRTFSE, NCONJ§ R " FI20244F 5 (o
] 65 DA 987 2 2 G 3 A6 88 A0 4 700 DR 1 P 4
F) O HERE N R L AT A DT K BB
MPM M —ZIRY7 5.

FE—I00 T bIAIG PRIRIE b, A 2R b iy
HFRFHILT S ABCA-1 (programmed death
ligand-1, PD-L1) FHPERIMPM R E B HAT I 2%
BRI R TG M L 5 A8 B g LA B AT 45 (1) 28 4 PR
FE 7, MPROMISE-mesofffgy H'* 45 5
N, ERMTERIER AP S 2RI B, AR
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PFSHIOSI& A # 4, [HAENMPM—ZIG Y7 ik &
Je B R BRANATT R . AN TR B2 R YT
MPM/{JCONFIRMBFZY ' 45 5L iR, 522 @5
LG, ARAEBHTIRYT 5 OSFIPFSER 45 I & .
11 BRI RBFSEIFCT-1501 MAPS2 "2 4 5 b 7% |
MAPEIRIT AR 25 0L F R 169T (P PFS:
4.0MH vs 5.60H; H460S: 11.97MH vs 15.91
H) o Wi, MMPMBE BRI, TR
2 A F IR YT T4

243 HEERITEA T

DREAMMBISE ' B 7E 1A 55 3 il ZE+ 40 +
FERATE BT RIA R, 45 REW, 5T%H
BHERE T 6NHPFS, H{i0SH18.41H, X
R 2 J5 1 T DREAM3RAFFE 2458 T KL A7 h 5
fi . DREAM3RMFSE & 7EXT L RE R A JE PR &
A57 B AL ST X MPM B B AE R 5%, B
RTZIRI e T 2

52 K HIPrE0505 2 Ry — 3 1T 1k R
G, SRR, AR L RS S
Rty F R )G, LR TMPM R AHE L
Fz RIMPM & 1) B M 2% f# % ( objective response
rate, ORR ) Z>51°565.9%%128.6%, PFS/»5ilH
82F14.91H , H10SHHR24.3F19.20H .

T 411 R BF ST IND 227 “24 ) 345 1 i i )
BB A ST (15 M2+ 25) ) iRl
AIT LR, P A10SAr 3 17.3F116.140 H
3AEOSHAT I H25%F117%, ORRAF K 62%F
38%,

G PEIRIT A LT RENE 2 o IR E I PFS AN
OS, 20244 f € r [ lfs R i 27 2 G 8 4G 2 1
ARG R AT ) 1 M B AR B I
AR FERGET . AR T PRI A Ry 26 fh 8
FUEALE FIMPME—ZR 4975 % .
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I A Rl 0155 AL BF 9% B IE 52 1 1 4% A A
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¥ (vascular endothelial growth factor, VEGF )
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MAPS "2 g5 B IR 525 il SE I IR AN DA,
BB OSE A ALy T UL IE R (18.841H vs
16.11- 1), BEWFE2ase 1 4% 36 i ZE0C G TR
DURER P R — IR 7 by . (AR
JEBCAVRIT AL 3~ 4GS U . AR AR KRN &
AR T alifb A DRI T R

8 e IR L s o RS L R 7 B I A
W, PTEEH = 2HEATAYT .

B B R — R VEGFZ -2 I, fig
fig e Ao 00 ) 0 A PN R A B ) S B RS, SR
il I T A LA A A B, DA T 400 o g e sk
. RAMESHFZE ' E—IR ML T 31l
5, SR BN, NeEENER . MWRAgieek
RUFN—Z3697 J5 W o R I 0], 75 PO A IR A&
TP AU IR TN H T P A BR 24 7R T LA
BEUEEOS (13.810H vs 750 H ), VUEAEFER
M33.9%H8 N 5156.5% . IXFPIR A VAT F Al LATE
WEARMEE VAP AR EALS, OfFlEL
F g 2 SRR — 2 ff FH % S th ZEC S 40 250R
¥7 Ja ik TR > Fe A~ H A, BRI IIATT
MRARRN, HA RGWEet, & —Fh T
RIS FAMPMAY AT 177 % .

FR it P BT 1 2 JE R J& /o VEGF A2 AR i 21
PR IS BRI, AT 40 VEGF 32 4 % 2R i 1Y)
T, BHWTVEGFSS & )5 M5 S5 5, s
i g ot A8 A . — T Il RO T AR R TR
WA JEFEMPM R (RS 7 ROR 22 2, 27 MEG 1
MPM & #2521 P Je B 253a97, th Az bfivs
mE 14340 H, H20SH59.440H, ORRA
14.8%, PIRTEHIE K59.3%, FKWIFAEEIATT
MEVRPEMPMY TR AT I H e PR Rl 57

RV ) 254 ) 38 JE A i Ak BE BB A i A LA
I A e T = i S e R e T <! I i e
21y E K, LUME-Mesof# I HARFSY "2 #4325 5
Won, JeIBJeAIA 1T 58 B ME T X)Lt
LR E A 5 58 ph SRR S96 97 A W38 A0t IR
%35, PAIPFSAMHIN9.4F15. 74 H , A0S
AR 18.3F114.54H o (HA A ssthd i 27 AT
58 PR AT AN AR RE IS B) 32 BEF 5% 2 5 B S YR L
T

AP ERA T BB ERIRITMPM” 1
ANEIRE ', G REIMPM R FE— & %
AT PFS MO, TR B B e sz
RYT R e I A IR 2440 T o BRARFEAR L
ML AT G224, (HIX R iRYTMPM
PEHL T —RHT AT L
2.5 JEWEST

UV 1 B 2 — o G 5 00 0P 1 38 FH A s
JERETT, A AR S FS SR (human
telomerase reverse transcriptase, hTERT ) . iX
S P AETE T M 3 80% 11 i vp (R 80 5, A4
MPM, YEH Fhadii B K 4B B . it X
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s, 5 BHRRERESSEHAINRSESE

X —HE S A, UVIBERZ IR shCD4" Tk EL 40
M, K R G0 T 2wk B BT, B
AR RIS, IS R R GBI, 3
SRR S R 0

FEE R EMHEUV URIERE S5
MARPELG) (NEFICPABEE ST A BT ) B
BIBITAE R AT Y] R I MPM R 1 BRIy 7 i o
T T INIPUIRES (NCT04300244) ',
ZIRE AR BR, UVIES BURBEIR T M Gk
BITHHALOSAr 3 15 4111140 H , thAiPFS
I35 4. 3F12.940H, ORRZM I N31%H116%.
UV VR AEZE 1 B A SRR T g 4 TR E )
OS. PFSHIORR, ffi & AA7HR15
2.6 #AHRZRT (chimeric antigen receptor
T, CAR-T) @afa 9% 77 i%

CAR-TH A YT i 2 nl LA fa] BAARE 45 by i g
BAETYN, FEMRINE SN TR T 4564
SEMREBUR A SZ A, PR ) AR . (R &R
( mesothelin, MSLN ) J&—Fh 4l fifd & m i 5t ,
BIEIEW AL PLERL, HAEMPM R R,
FESRAMEE AN R, MSLN 7 26 18 5 5 06 309 b e
S mEERR . LT i . REM R RE
RS EEAE P SIMPM/AN R T4 B
SRR A2y, AR R, BN MSLN
A FICAR-TA AT AR B &L T & 5%
213 T #3iR50 Abstract CT036 ') 455 o
AU MSLNAYCAR-TANAY 7l s 45 2, R
A B SR YT AR SN R, I H.CAR-THH
HELA PR G

T3 ANME AT /N BRI 56 B 48 B CAR-T
1 By A b et g ik R B R 2 BT
e, iR P HIET- & -1 (programmed
death-1, PD-1) PRI AT LA — P45 CAR-T

A0 B 5 AR R I RE LA TS SR B R £ D
2 T G GRS g A 1832

Ml MSLN Y CAR-TZH L7 v A A1 Bk Bty T
FIMPMEEE , TFIOSH23.91MH, FELFRN
83%, (HFEREMIE, SHIBEIIRRERLE =06
A, 2B BE AR T 2T . RITIEAEMPM
S s T R O Ak LR R TR 2 R
CAR-TAIAEIGYY H FH = S I R0 S AR UE 2=
SRR 0 SRR, SR —FIEFEMPM R R4 T
BANAIT I
2.7 HARZ BRI (antibody-drug conjugate,
ADC) %77

RC88 & —Fl I F7f97 MSLN BH 4 S 4458 1)

ADCZy%), H R IEFAT X 55 MPMAE N i £ Ff
SR RE TGRS, IGRATHTTS O 45
KR, RCSGMIEANMIFRIHMSLNEG &5, i
AN 2 RO AL RS , it e (el Ik 4 i 5
W FGyMB, ST AT, RC88Y
PD-13PD-L 1l 57 Bk F 68 175 3 S i I e 4 i &
HIET, BRI — R IG5 50— m Tk
AL, S bR S e RN, I A TSR L
JAVEH

B[ 5Z Z- Mt (amatuximab ) J&— 7 FL- A%
AT, MIMSLNEA R EM S, 78
P SRR AR BT, amatuximab®Be S5 4LIT
PR F amatuximabil Ak S 7 5 GEFN ] F2IAMSLN
R A K. — Il AT 7 45 R 8
7, amatuximabfE 515 & fh ZEER A9 32 1 K
b, EZITRFE B S EH90%, ORRA
40%, HiPFSH6.1MH, T i0SH14.81H o

RUSZER AR S —FIADCZ5%), TROP2J&
L DT i e = I o o 2 AL R (A3 PN N
Fik, (ATE b EBPENE h 2 m 3Rk IR ETAF
FELEHR Y R, KU ZERAPE S TROP2
MPM 4 Jif 1) 240 Jf J) R 4= Fn A e se T . e b &
TR EAPT AT BE RN MPM R T TEIR Y7 e 9%, H
e ZE 2L I R e R B IE
2.8 HAb
2.8.1 HIAJY (tumor treating fields, TTFields )

TTFields &4 {8 F R 405 1 H 37 o8 il IR 5
PR IR SR A4y 24, TR B STELLAR
RN, R RMPMEF OSHIPFSHK T
A R, X ICTE VIR 0 R B i B ol 4% A5
PEMPMER %, 414122 W RIXFOSMIPFSUEF T
JE T, S TTFields, [R)M4735 35 Hh 284k
57, 6N RS TTFields4E 351697, Zik i
HHHALOS 8.2 H , TR AL R 5N
62.2%F141.9%.
282 WEIRST

MPM &P 3] DL Bh BHA . 15 KR il o =
BLIRIT T L o MPMEZE fift 301 LU Ah il g pg . R Ak
RS FRBHE Ml A BRI Ok o AE BN s
U, IR 7 AY 3 G R Al AN A L Rk
B
3 SRETRE

MPMIAEYT 207 T N AR F AR N
FbIT RIS S, TR REEIRTT B0
DLREGEAIRITT T RNIREFZ B . BRItz
Gh, X ARG O T TR, ey,
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