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Abstract

High grade glioma (HGG) is one of the most aggressive malignant tumors of the central nervous sys-
tem. Its treatment faces great challenges due to high tumor heterogeneity, blood-brain barrier (BBB)
limitations and immunosuppressive microenvironment. The traditional treatment is mainly surgi-
cal resection combined with chemoradiotherapy, but the curative effect is limited. In recent years,
the introduction of molecular typing and precision medicine has significantly changed the diagnosis
and treatment paradigm of HGG. The WHO CNS5 classification integrates molecular markers (such
as IDH mutation and 1p/19q co deletion) to provide a basis for prognosis assessment and treatment
stratification, while intraoperative fluorescence navigation, awake craniotomy and multimodal im-
aging technology improve the total resection rate and safety. In the field of radiotherapy, local con-
trol is improved through dose optimization (such as hypofractionated stereotactic radiotherapy)
and new technologies (proton therapy, image-guided radiotherapy), but dose escalation is limited
due to normal tissue tolerance. The chemotherapy drug temozolomide (TMZ) is still the cornerstone,
but its efficacy is limited by the methylation status of MGMT promoter. New sensitization strategies
such as PARP inhibitors and HDAC inhibitors are being explored. Targeted therapy realizes individ-
ualized drug use based on molecular characteristics. For example, beretinib significantly prolongs
the survival of IDH mutant patients (median OS 29.3 months) by inhibiting the ptprz1-met fusion
gene. Although bevacizumab does not improve the overall survival, it can alleviate angiogenic edema.
Immunotherapy has become a hot spot in recent years. CAR-T cell therapy showed long-lasting anti-
tumor activity in early trials. The dual administration mode (intratumoral + intraventricular) ex-
tended the median OS to 10.2 months; Oncolytic viruses (such as Ad-TD-nsIL12) activate immune
responses by remodeling the tumor microenvironment, and some patients survive for more than 3
years; Dendritic cell vaccine (DCVax-L) combined with standard treatment improved the median OS
of newly diagnosed patients to 19.3 months. However, immune checkpoint inhibitors (such as PD-
1/PD-L1 mAb) have limited efficacy in HGG, which may be related to the central immunosuppres-
sive properties and heterogeneity. Emerging therapies such as near-infrared light-based diagnosis
and treatment and low-frequency magnetic fields (LF-MFS) overcome drug resistance through non-
invasive methods. Preliminary clinical data showed that tumor volume reduced and survival bene-
fit. This article reviews the important progress in the field of HGG treatment in the past five years,
in order to provide reference for clinical practice and research.
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1. 5|15

Ji IR A S HR X o 22 28 9 B s DOL P Do P S P, i S S A T o 228 e Jof 24 oL % i A 400 ) S5
WIGTE . VAT E B R, R AE SR I i P iR v o bR (2 50%~60%), TETTAXTHEA R4
IR AR 1 P2 81%. FR4E WHO CNS5, BRBUR AL 6 25 1) M ATVRIEBMERURE; 2) JLEIR
BRGNS 3) JLEIRE ST 4) RIRMEERARK TR 5) KSR
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PEPEMR (— AR PR, DA JC M NEFE): 6) = IERI[1]. PR TLAE 2 410 i 16 7 Ak R0 R
JRIRE RG> VAL b B B AR R VR 1 11~V G e SN 28059 Jise 52988 (High-Grade Glioma,
HGG), LA R IEI R (3 24), [RIAR /D T o7 4 MR (3 ), J ot BRAH i Jd (4 ZR) Ak H3-K27TM R
AR RIS RS . B R, SO PR RGO IR A SRR . REEREE . A&
RARIHF S [2]. IRLHIETIRE M 10 SFEAEAFFRN 47%, FAOZEER AN 11.6 4E. X F Rl iis, 3 4
IR S5 R SR TR R LS AR AAIA(OS) 20 3 4, T 4 BRI TR L OS WP EE 22, AA 4 N H . MRS
ol o8 m] LA d S T AR BR G TSI S SR G R YT e Gn JR IR AT R LR T S A PR A i s o R v e B
i R 2 A

fe g By LA AR VIR AR, 4 LUBOT ALY . SRTM, HGG MIAPn etk —— i vk ig i
AL BRI LG BT R (BBB) BRI 25415 15 S i SRAF Vi 2 —— ™ 5 BRI T % GoyT i I AR
FAR B AP AR s, (RS2 IR T DhRe X AR 5 s 14 BRI, P38, AR5 5k 40 A
R R IRIE 2 — o JBUT BT DNA 105 3% KR4, (F IE 5 i 20 200 i i it 52 14 R T ) =42
Tho ATT 2000 8 SEWEZ (TMZ) B RE 27528 I 5R B, {ELR 24 (0] B OGH2 MGMT & B SRS ENLE) T
A AR SBURF VR VIR BB [3] [4]. R, IRZHAYIA )T S0E LA vw AL 58 T BL SRR 4,
BN A SR T2 BIR% 0o T 1] o AR SCEERIE A HGG YR IT I B0k g, DL AR PR SE B 50 AU 4 it 5
%,

2. FRETT

FARYIE HGG M—ZiAyT FB, HAr i KRR EE VISR HOR B2 T Re, 5 Bl T 10 e S 988 1D s 3
BRGNS eI IE R MR, 0T WE R MR kL, BERE TS R AR . ik
SRR, AR B 1D g B i) e 28 Th R P SR B BV FEl (Exctent of Resection, EOR) i 5 K AL it
TIRF VRGN SRR AR WA MRI AR A S 45 v] DL Bh B AR R v e
PLAPIREIA S, R A A ThEE. JHEFAR SRS MRI 0] LLiEEEAELE T R A Sy VI BR e, R
T ORAN A 15 5 138 51 45 B 2L D e X 4K [5] -

BeAh, Repuot 5 SHEARWIZ S N TIRREITH . 5-Z 3 %R (5-Aminolevulinic Acid, 5-ALA)&
—MIRIRI AR A AR, 5-ALA @it — RUBEIE SR AE U PRI X (PpIX), £ T A 20 ) K& & AR
[6]. YR PpIX fE &5 H X IR AR LH LR IEH A AU 0, T HE s DI R i s 36 1k, Al KMk
YRR IR e e R AR AE . [RIF, 2024 4E (Lancet Oncology) & # ) RANO VIR 4H i FTiEse, 3
T FIREAFE FR AL FAR PPN R R BB K T B AR AF 7]

3. W&aTr

JRCFHVR ST AT LA 5 iR 4 M (R 7 R R B, AT K B A7 (1 bR 40 i, 7 = 200 i TR (HGG) 1R 97
W B HEAZ DAL, ARG S5 TR I SRBRA R oy o T B 2 AT BT I ML S ) R R A T THIEAT T K
B2, PHARARE BT (2~6 JE W) AT B & E KA, (R 1 KT A0 T RGN 2%. A
#1754 54~60 Gy/30~33 X, {HHF 55w 60 Gy/30 k%% 45 Gy/20 IR I & A+ AE A7 (12 N H vs9 A H)o
AT TR T AR 2 75 Gy/30 X, (HAREZFEEEAEAF. RO RISLAE F BT (1G-hSRT) il &) &
(1 40 Gy/5 )4 HiT A%, BRE DR HT AT BRI YR GE AR, A A IA 13~18 M H, TR T 44k
7o FrizWi g, 5 IR5rEIJ7 (U0 40 Gy) R & B i SR A 473k ai, H#Fkn#%. RTOG 5 EORTC
“r) ] JE UL MR TL #5888 T2-FLAIR #1558 GTV, AMTTER CTV, JFFaRif7ECRIE 2 V)
AT N R AT R 7 o iR ) & [, & 51 80T (IGRT) AR LR R(VMAT)E R 2 M, 454 PETICT
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AU RARIAEED, 5 B2 I 52 TH[8] [9]. AE4ERK, Ji3-iRd7 BRIV S A2 F T T AR e 14
IDH SRAZI) 20 = 058, ERHEIR AR T BE T B (K7 T JE B35 (% o IR ARTEUN VR 3R V69T (PRRT)
SR TR AR IR T R AR IR AR 32 AR R XA A R 2 RS (BT [10] o

4. WERTT
4.1 BREMER

B 5L iz (Temozolomide, TMZ) & — e b8 4k y7 2454, FHE AR i id F 524k DNA 2+
[ S IEIS(06 17 55), TR DNA NG, T3t DNA EhlfEEsk, SEM AR FE i EmmET. LAE
BRI TE, AT R LN BE B (BBB), 7R X P R G0 A BIVE YT IR o X SRy p A 3L 5 s )
IR IRARTT T P A 25 . TMZ BEE 0T (RT) S GBM 1 —4R3697 J5 & (Stupp 7). 5 80T M
bb, BRAVRTT AR K AL S AR II(0S)IA 2.5 M H (M 121 AN A A 146 N H), 2 4 OS M 10.4%
T2 26.5%. Z IR MGMT Ja 31 H LR B X TMZ BERUK, {47 OS JLT-#I%(13.5 I H
vs. 7.7 N H), IDH AR B W AE 25N Rk as, 176 MGMT H S0 8.2 7] 58 K] DNA & = H L
SR ZG, |DH BPAR B H AR A R[11] [12]. AR TMZ 251 W8, $25 TMZ Bt
JBBURE R TT AR, H AT &I R 2 ln ROt . 2 SRR B A% 4 58 5 1§ (Poly ADP-Ribosepolymer-
ase, PARP)Mi 771 A — PR A T S 807 M BGT),  AE40 M S0 b SE Bax X GBM BB I 1l 2%
. Dinu Sfetan 1 Bénédicte Clarisse [FIAF 5t BB\ Al 1 AEAR 58 2 VI BRI GBM 3% PARP #1151
BRI MAF (Olaparib) B4 Stupp 1677 7 R A . fEAATEFLN 30 & B35, BeA T REA RIFM %4
P, B R AL TRk B AR AE I (mPFS) RIS A A7 I(mOS) 43 il v 6.2 AN H AL 19.8 AN H, 1D R 3k
A TTRENE[13]. 4HEE A 2 2. WAk B (Histone Deacetylase, HDAC) 2 —E B, 115t YLtk i 45 My 1& 1
LRI FRIA VA% . HDAC 76 & Fh S vh i Fik B0 BV 3R T 802 WAk A F 35, AT 3 DNA 5
HEEZIIIG T3, ARSI MR AR 43 5%, Hf) g b S R ) SR8 o AT -5 S50 B AS 32 423 1
DA 40 AE S AL AN A 0 T AN IR . 2R 1 2% LA B 0 i 771 (Histone Deacetylase Inhibitor, HDACI)
3 i 2 AL PR A5 LA (D e R S5 F . p-catenin FEMRZE) K MGMT R ARIE, e K H 3L &
FIITI i1, St TMZ T 25 1) JB 3 B A T 8 6 77 SR [14]

4.2. UTHREBHER

WAHIREZ Py e — R EE PR, BAT S NPURETE, 16RO Sk 2 FhB kg A
2, LSR5 E] VT (carmustine, BCNU). % %] 7T (lomustine, CCNU). JE %] 7] (nimustine, ACNU)%[15].
BCNU Al CCNU A& M58, Al @i x5k, BCNU mlE i & ARG Rl regh 25, 3 NAEJE 7]
7E OH-E FIEH T M SRR M ER DALY . FRRHREE QAR I, i DNA &8,
] DNA B R RNA A1, BEREEM A IEw S T YK Fhifk. CCNU @it fiil DNA i
JE, ff DNA Fl RNA %&b J-428 DNA, T3t DNA il 5%, SERAIERET . ACNU RN/KE
e, AR T HEAR A EAT e i, AR T I it R T R . 2SS 2 R R AE J
R AR I ) B Bl [16] -

5. ¥0E)RTT

S TR AR R I I AR AW B A . RS A R SR LA AT R 25 P 3 e PR B, 5 8 TR
T LA UG TT LAY, BEG A T4 BIE S RS MR V8T (0 G A T 7 28, it 40 A AR ki 52
IAMAAL IS, SRR THATT R R HE K TE B A 1
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51. {HWmE

PTPRZ1-MET &3 (ZM) 2 380 MET Wl % B0, (kiR i AR 28 . fAmm e e ek
ANFRAFH TR 58 ) Met 3077, B RRRESE A MET /9 Y1230 5RJE, HIH| Rilf STAT3 S80S 5l
B, PHWTR A K, FR KRG RROPRSESE, Hapd R m HAMERIK, #RAYE S EIE b
PR, BEXFBEAE I TT R R AT ZM Fil A LD ) IDH 2828 0 T 40 8 (WHO 4 28) AT (IR 42 5195 S 1)
R IR BEAM AR e N R (AR K & 29.3 AN H (AL G807 ZIETH 67%). H WAS R SN AME K
s FFDhRE S S, O E B TT S EOE AR RIE [17] [18].

5.2. DULERER

DUAR B 59t (Bevacizumab, BEV) & — Ff mJ DLRF 7 14 45 & I 9 B2 4 K A 7 (Vascular Endothelial
Growth Factor, VEGF) [\ N Y546 B ve BERLAAR, JUH S 502 s W i) VEGF-A WAL SE &, FHTH 552
(VEGFR)4E &, AT IS 5 % Sad i, LAk 2 B MR o I35 IR v, I s vk il FEAR
B LR BRI AN AR, B EE R . BARTE R R T B4 8 (Recurrent Glioblas-
toma, rGBM) & H A FE X RIESE OS WIS 3B, EAE B — 2% Bom 8 hn i o it Jg - A7 [ 19],
e BT A B0a T FRIEN T, EEE M NI EE )5 (Food and Drug Administration, FDA)%: T
PFS MJeks#(2.25 ™H vs 3.3 AN HA)#LifE BEV H 7697 rGMB [20]. [FIEF, £FXF BEV 697 J5 Al BEH B
B85 A Sk E R SE BTSRRI ARV TR, TSR RANO ARUEVEAIT 2. 5
Mayo Clinic [A1BA 5 G [m B T R B, SR & DURER S i(<5 5/ T 5/ J8) B I AHEL, i s 8
RF PN & VUK RPTIRTT (5 S5/ T o/ ) AN H IR AR 2R T vy ARG R B 2 5 R B 4L A
P i3k e I ) A A A O TG 635 22 e [21]

6. RIEIRTT

JB2 O 988 FA) PR TR B8 A AE 22 A R AL, AR PR £ R Gt e L) SR P I R, IR
JR IR BT R I S AR . BT GBM [ M L AR SRAR GuAar o 5 A 1) G 0 ) e R A 85 K
WX AREE RGURFA [ RARBI 1 2 Gt —— I BF 2 (BBB) {4 % VA 97 /£ GBM B 7 FR Al kb T e B P B . H il
X GBM BIVEIT R T JT 7153 N F BN iy T S sl s i T B FA R . T3Sy T s I AMIEPERT R
TERF RN, HAT AR AR N T T A R A g R RO R R, R R
JORPE B ) EGFRV 111 A7 ) Rindopepimut 2 B K& S TMZ ¥697 EGFRv N FRIAFHTER nGBM &
&, HIDWAIE RIS & 5 RN 52 TMZ A HG R KB A AFHH[22] . sl s a7 I A B4
TENUA G5 RS, T A 8y S AR S 2 ) o (i dAs) DAk B4 oRg 4 i 1 H 1, B dd by o7 Ao
BRFEIRIT SR SIAh, X} Goze KH D AN G S AL (AT 50t 2 R S B TR T R8I 77 1)

6.1. BhiE&E S

6.1.1. RIS

A1 2% (Surviviny & 8 T #8551, & — Bl e M b 22 e R v i FE SR R ) LpLE .
TR, fPilR A e mER, GEFE B MR bR 0 e W, I H S 497 IRNASEE SE K
PR8N 55 [23]. HE [ FEIE & (SurvaxM) & —FiEEx GBM HI#i Ry 1. SurVaxM fefs ik A 1E R
FrSr ) CD8+ T AR B, K R IAAFIE 2 I AN MR A SR AN, RIS P2 Ao A A7 2 1 s e et
A, DA R B E KR R . — TR SurvaxM 1 L BT S EoR, B 2 A2 4 IR 9 LR R MEE S
S R B mOS Dy 20 AN H L ik 7 ATEBEABE ST 1A, B B EA R AF[24]. %
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F UL g R, B 5 SGHAT T R EN X nGBM B3 1) 11 HABABURE 7L IX 46 835 7E SE OBk T JE 4 I
FE2E 177 SurVaxM, Bl 5 2 452 3 A, (EZ e AR Betg 12 i 42— IREiA A 25, ELRIBR
B EEANT 529697, %A ) mPFS 1 mOS 43518 14.4 S A1 28.4 A H o 141, 6 A~ H PFS 24 95.2%,
B KT IRLL ) 54% (P < 0.0001) [25].

6.1.2. WTRMAEREDE

W AR 48 i 7% 1 (Dendritic Cell Vaccine, DCV) {544 SRR Ff 5 5 T-Iga oL, M R i v 7 #2857
G0 T Y1 ek s 40 A 97 1 L AR K2 R [26]. pp65 25 A SORR N 400 A9 25 1 R 11 B 25 14 (phosphorylated
glycoprotein 65, pp65), % FALEIE R AR R DR, (BRI TR F I RE KPR w0 s
o BN 51 pp56 5 DC 45 &l 7 pp56-DC E Hi. — I &R, 52 pp65-DC I8 F 7 & sk,
B S (DI-TMZ) I 7R 20 1 15 Wk 4 i 2 9% 033 DKL~ (G MI-C SF) 388 5 Jsg Jo 5 20 g 26 35 FR) g s e
G NP R R I K I PRS #1OS [27]. 13—kt DCV [ 111 #3885 7 nGBM #lI rtGBM &
L B EA BRI R R IR AN AR T DCVax-L Bt A Frif B (Standard Of Care, SOC)- 5} 452
SOC [ Xt B2 347 T et . nGBM 41 DCVax-L ] mOS AiREGBENLIL G 19.3 N H, W3 w5 R4
(1) 16.5 N H (P = 0.02), FF I H BEE I (A1 HERS M 19 I AT 234k . DCVax-L ZHBENL /40 )5 60 4 H 4R
EZN 13.0%, TiAsES EEXT 2N 5.7%. rGBM 4 Je B T AL 45 5, DCVax-L A& K J5 mOS y 13.2
ANH, ks HESHEY N 7.8 4N H (P < 0.001) [28],

6.2. BHE®RE

Jieo R S ) A2 A VAR 3 B (TOV) e — Pl B AR R Bl B (R B, 0T 7 I 4 e H e B 1 S o ] Dot
B ) B R A A S e R AP R RS T, AT BN E I MR A B (TME) B3, DAL=z K
(7T iR G928 SNE[29] o 1T A2 HI AR I 2R (ADV) R DR 55 T AR 72 5 138t AR (R A 1D 22 A Mk o 32 W 1
TOV {iik#, Hr Oncorine (H101) 2L TR 77 Lk #E[30]. (HEE—AR AdV X 2 Fh i 28 28 1 I R T 3%
MR BUE S . Ad-TD-nsIL12 (—Fpik AR50 M 25 12 (1398 o 2 ) i i A& 10 4 i DR -7 145 45 1K
DL A R IL-12 3F, 78 TME WSEERRA L (RKSP 1) 1IL-12 3RiK, SRS 1L-12 FIAAH R I E
{14 7] A ) JFG R ) e MR v P o 98— T 1 ) R 1 1) FRE 16 (ChiCTR2000032402) # 3, Ad-TD-
nsIL12 ¥697 ), S MR 414t CDA+MI CD8+ T 4 JiLiZ i & 34 n, UF S HAE &R M e o e ke
W) 22 A VE R YT 24[31] . (HILATIR BBB B PR il LA K 7 & 2 1 A A B G SR BR %, — 2456k 7y =X
W E Ommaya FEH A HIBF 78 IE7E %0 B IF[32]

6.3. CAR-T

i & PUE B2 4R (Chimeric Antigen Receptor, CAR)T & —Ffi 3k DX T2 eridh i) Ji s AR S e BRER 1 T 41l
AR, FCRBME AR S RN I SOk IR A, LR 5] IR A e 2R AR B e R A S % 4 I [ e e
[33]. HAEIHITCAUESE CAR-T fEIMK RSB A RL[34], —LbX] i 2o K58 R 18 97 Bt 9 IEETT
J& o — TGN 92 51l v 2 i i 5 g R 1A 1 ARGk bE T IR P L P R OUE SR N L A 245
HEAT AR 2R (IL)-13Re2 $E 1A CART 4yt A 23 AR MBI S IR w e a1, Hrdosupia s 41
) mOS & # K T H At BE2H(10.2 vs. 6.1 N H, P =0.02) [35]. —WiEh& T 44 & ik s T (TEAM)H
AREF A EGFRVIN #1545 21 CAR T 4Hf(CARV3-TEAM-E T) A4k | #1156 (NCT05660369) &7, 3 #il
SRR RN 2 1 R, L H B R TR S I A S AR e R R, LS A AR SRR, BES
CARV3-TEAM-E T 4HHBHIFRFAMER G . o fe — W 7ESE 5 N H e e —IRBEVT W 2R e s 8 2%
FERIEIR, X BN A A T T AL [36] -
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6.4. REEE SHHF

FEFPHEBE T S AR B i 1 (Programmed cell Death 1 Ligand 1, PD-L1)iliid 5 T 4K Hift) PD-1 &84,
O T AP, A R G R T R S A FH[37]. PD-1/PD-LA 0l 751368 ek 328 43¢ 1 BEL e T 9 EXL 400 i 3 1l
PD-1 3244, IR R MR8 (0 S s RS, S0 T 4t R (R i sh g . /U4 PD-1/PD-L1 JTiEAE
HoAb PR A P RO B, (HEE S PN TR R AE IR . 5 ARSI AN R, SR B Ak 1) K
FREE ZR G0 1) G 38 J 1 s I BEAIR, 3 55 LR 1) S 8 0 1 B 58 % DDA 5 [38] o I 37 B PRI A7 AE R 1) 17K 4
FZ5¥)(an PD-1 Bn) 138iE, RIEEAE PD-1/PD-L1 #f|71IBH BT e BEAS £ s 5, CD8+T 4 2 i A 7 4
I, ABILTHREAR Pl 2 B I . RS Treg 4@ CTLA-4 A S RIS 5 IRAH ¢
EE 20 H(TAM)7r U1 TGF-B A1 IL-10, DL AR R4 ffid it 1DO FEf R (L= i 5 T 4 ke [39].
2 J5R 968 Ve S A 3 — S IR 7 ME P o TR P S B T R B[R] — i b N RIS AR A 0 B . A& e
2 BN ) 705 28 SN [ 2 S AR PR R VR A B, 17 e Ra [ B PE UM IILAE. IDH SARIRAS (BFAE B vs RAR
RO FOZR MG A& REAE (n H3K27me3 &) i 2. 3 22 5 [40].  LAIR) 70 3 Y I i o, AR B DL VEGF K
B S M . CXCLL/CXCLS #afb i ki ieiz i, LA M2 BB ALl i PD-L1 RS &R
AE-1 A 0 S B AN RFAE, 15500 28 70 A 2 5 o 40 M AL 4 L 5 PR O SR T F i B OGS B [41] 0 B4
PRI e o, ) 78 B R R vh CDA+T ZH AL 1 TIM-3 Fl LAG-3 2544k 4y 734 i, S50 T Mg
I 5 T [42] . FFR2E 11 #3356 Checkmate 143 (NCT02017717) 7, 4Nl S 2 Al DA% ER
BFTALR mOS #IL(9.8 ™ H vs10.0 M H , HR =1.04), Jo i M 22 7 [43]. 5 — 1 £ BA 41 1 Wik %%: Keynote-
028 VPN TR ZR B HUAE 20 Fft e B S AR B P 0 22 A AT R, L P G 26 19152 R PR I I R4 R
B, hALREDT 14 D H 5 55 B TR SR I N 208 8%, 6 N I F TE R AR A7 I (h £ 2.8 S ) 37.7%,
12 AL (AL 13.1 S )3 N 58%, ARAEE mOS [44].

7. HiefriE

IELLAMNIR) GRS THOR, BHEIOEHAZ(FLI). Y63 /1iRI7 (PDT)RIEHGAYTT (PTT), FEfEIRELA L
T3 M R 2 WL R B RE 7, OO BOME 16 P R JSRRE BT S AR 1R N A2 9T T3 S8 (45« D I AAAE IR i
HEEHETFREE, FoAER TR EA(ROS)F SR 40 M 50 T 58 i BT bR 2 21 . AR, PR —J7 i
FEMRE AR BR T 3T I — 2Bk, PDT SZPRTE IXACAIREE, T PTT SEHVA L 8 g Rk 51 it
Z. I, ¥ PDT #1 PTT M45G, WhENAIT A T Hkd%[46]. IR, &ARIF[C]¥EVr ) AlEgen
CREEF PRI ROER) BT-NS A A2 1) NIR-II DR S am I . v 5 v 1k A8 A A v e R e B 2
R, e, I BT-NS KR, 75 NIR-11 266 DR A8 51 S ¥ 5630 716 B g 77
HRDHAET FIHERE . X T R T I ARG 1) 22 DRI T 12 W R G4t 1 8T 1) B [47]

TTFields (M8 FEIZ 1T )IE N —FhE R MR IR TT FB, O 2 RO T & 88 va I7 1 Il PR 7t
HH. 2004 SETFIRI—IUN 10 4812 Wi GBM g k4T TTFields ¥67 I B O IR ARIRIR R B, MWL
CWi R e — KBV, 10 % EEH mOS it 40 N H, WP RN 147 AN H, KW TTFields f&
R B AR, 12 SI0 R 1 32 BE YT 1 5 2 R 2 oA B R 2 5| S R 4 1 2 v 2 3k R TR
[48]. 3 —T1 TMZ k4 TTFields Y697 nGBM I 7t 7, TTFieldS & TMZ A mPFS v 7.1 M H,
BEETH TMZ 41 40 N H; TTFields B:E TMZ 69740 (n = 210)/) mOS 4 209 M H, BEETH
TMZ #4(n = 105)/ 16.0 M H , BT IFARIREA ST LIS IN[49] . LR B, ARSI 1 (LF-MFs) AT LA
I 2 R o TR0 A 2 R TR AN M B B, I ELAE S R AT 254 — kS A s B [ E e A
[50]-[52] 0 1% &L E ARt I PR N FHER (I T SCHF . AN 51 R BIL LF-MFs 1] LAk rGBM J] [l IX 3 1) 8
JE KR, FFE rGBM B AR IS R E (53], RN, 1 58 R ) AR 1 R A R B Ak i R T
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6~36 5, RIARRRGEN, IGAAEIRIG B SHAR[54]. MAh, AIFRER— & HIRS MF JEIT 31 KK
rGBM H#, MR AR T 31%, A B RHEIVER[55]. Boiit 7t KM, HI7 259 e Ak Siige
H(WRFE®)(E 5 1l A T & T T 28 F-(SQUID) It 3%« 452 1) u/RFE®(E 5 1l LA UK I - AL N MF
B, TP GBM 4l r= A4 5w 25V 2K E I [56] [57]. & T3X — R BT 1 W3 T0Ufd FH 9 FfoURs 1)
FEPDIGTT 26 B RYE GBM B3 HIBENLY IR IR, 16 BIH ALA JR77(ALA &2 —F u/RFE®[FJH
Yy, s DR AZ BERIE ) 10 B A A2HU JR97 (A2HU & —Ff u/RFE®FJEY, KIE T
CLA04M] CTLA-4 F PD-1 ik (1) siRNA FFHI[58]). FEFFUGIRIT G 12 A A B A Rk 30%~50%, i
527 RT u/RFE®E 5 & XHAYT GBM A %4[59]. 4R LF-MFs 7E GBM VA T R B k) 2 RiE,
MR E AR TTTE 2

8. REERE

AR HGG BATT TA(FAR U7 W7 sy SENATT . AR AR 7 %) it
1T TRk . RE AATIGIT FBORZ, A& BARZ IO, Flink HGG £ 2iRiEEA K, X T
THRE DX AR T ARAE LLE 2 VIRR, AAAEAR IR RS, A AT RE S At hsediti; TMZ X MGMT &
HERAL R R, BRI 5 S ECR BaaH], = 5 B G WKk, D RES S5 8 SN iR
B IR TR R 5 e, HRR BRI E R, Sl I, AR, ORI RS s ¥R s 2
SRS, T RO RERAE, AR > B 3 LK BR s RE 1A R TTFields ¥R 77 e i i 18145
K, BHERMNIERZES . HGG (i 7 IE MRS HEIL 5 2 22 RS BB B ARRAVIT FUR] BE SR B2 2 4R
Z FBUKG RTINS, 2T YRBORECH B AR DL BBB MM RUEIE RS, HxtToM. DAk
DRSS, NEE R R EIST T B
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