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Abstract

GIST is a common mesenchymal tissue tumor that occurs in the stomach and small intestine, and its
occurrence is related to mutations in c-KIT gene and PDGFRA gene, and CD117 and DOG1 are often
expressed in immunohistochemistry. There are no specific clinical findings, but the diagnosis can be
confirmed by imaging tests such as CT and MRI and histopathology. Epidemiology shows that the in-
cidence of GIST worldwide is not high, but with advances in diagnostic technology, the detection rate
is increasing year by year, and the disease is more common in middle-aged and older people (around
60 years of age). In-depth study of the molecular mechanism of GIST involves the activation of KIT
gene or PDGFRA gene, which affects the regulation of its signaling pathway, leading to abnormal cell
proliferation, and changes in the cell microenvironment play an important role in tumor develop-
ment. In the field of targeted therapy, tyrosine kinase inhibitor therapy such as imatinib has improved
the prognosis of GIST patients clinically, but drug resistance is a current clinical problem. Studies have
found that the emergence of secondary drug resistance may be related to gene mutations and changes
in tumor metabolism. This needs to be addressed through the development of new drugs and the de-
velopment of individualized treatment regimens. In the face of the challenges brought by targeted
therapy, efforts to overcome more side effects, and how to implement drug resistance of combination
therapies are becoming the direction of exploration. In addition, the application of personalized treat-
ment combined with new technologies is also one of the important directions of GIST treatment in the
future. With the discovery of new molecular markers, the medical research field will pay more atten-
tion to individualized treatment and combine multidisciplinary collaboration to achieve better treat-
ment outcomes and prolong patient survival. With the in-depth study of the molecular mechanism of
GIST, targeted therapy has also been continuously developed. Although there are still issues to be ad-
dressed, overall, patient outcomes have been improved. In the future, it is necessary to continue to
strengthen the research of emerging treatment modalities to solve the current problems and further
improve the overall treatment prognosis.
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1. 51§

M [ R 2 1 P LR VR, R T B AN, (B R R A E pIE X, s E
PR EE S, I H RIS AR IR AREIR, (A I AT R MR S SR 2 O IR R A2 2 3L
B T AEDBRIIZHT R E, WEFUERW], GISTs BUARMLEIS c-Kit 2L AT PDGFRA 2 [K] ) 57 #ih
RAHEYIRATR, RKRELE LFEMT 1% M8 (72 W REL R ROR 1] (2] JEERoN T B it I8 5s 70 1
BT TR OB ETR N, KB E 2R I T 5t, R ROA SR FVER, Gl SR AN B 73 g 1% 7
LR RAL 515 5l B H RIS, AWHRL 70 R A AT R, BOETRIIR T SRS SR AL 1R
AKIE[3] [4], FERETS 5 T RL VAT SRS Oy BB A I6 T T B, JE IR TR 2 5 R R AR T 5 BOsi
KAERIZSY), IR JE, W I B A 1 R M AR B SGE IR TR (1] SR T AR TR
VIR 25 BRI CLSE AR 1) . PRI 5L IR A . S HRAE AR T TBL WA I IRIT T &,
NARARAGIRIT I T HRFSE R R BEE T R AT (R[S ] [6], AWk Z1RTE 8L 9 Fhr S5 ME BT 8
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J7%, A GISTs BIWHFL TG TRAEs, 30 17 2 FRE 2O EARIBI 6] [7]. A SCLRRNE J1RVEA
RGN B Wi B TR PR B L AL BR ARSI R . R SR R SRR B, BTE
H B PR 223 B Fe N (R 5238 % GISTs BIAIR, St —Fh R B RSk mT BEIRIVE 7 SR I A JHC B 7 01 i 1 S
I BE DA R T,y GISTs B S At EINA ZORA #0297 FuE 6]
2. BipEE RE AR

1) BRHERBERE XS0 B piE i FUR(GIST) & — M yi T B i [ 230 e, il
T B DR AT R R, (T AE R R 1%~3%, AERIET B B RAE AL, KEa kAETH
(60%)F1/N(30%), + ZF8Ma S B IR K B0 W, WD s T B A bR R, AT R A AE I JIE A i 2
SR 0% H RN, BAA S U DR (c-kit) FE DR L I N AR AE K Y T 32 A4 -0 (PDGFR-0) 3 [A]
SRS R SR B VA G . AR FIREIR R, B RS Rk, g h it i AR MERK . R
ALHEIEIR . ARG 5 BIERREE . 0T IRSEE 2 7 TH R 2 AH %

(2) HLHESHEENET: GIST WAL R EZH, HJLFATA R GIST R L0 B
SR, RE 20% K IR A ATE b FEBR S ai e (8], BB T, MR4uMuiE s Skt KRR
RHEZ o G Ak GIST 6 B2 Wi i B K3, CD117 (c-KIT)IFIPE R ik 95%LL L, Zi2Wr GIST 1)
“EprifE”[9]. HAhln CD34. DOG-1 -tk Fl - THl Bz Wr, LA N A Bh T3 ke i AN IUB (9] [10]
GIST [N 78 77 0% 38 5 4K 35 20 . Miettinen A1 Lasota 50323 1170 IX B30k MR KN #0245 R
PEERFPNEETLHE, AeNImREARE—E NS %,

() BRERBUERRTRFZFBEIN: GIST MAEITPRIRIREL N 1~2/10 J5, (AERRIEEHE
T, XA T2 VR AT RS R AR AR AR & o JATR 40 7S R GIST 2 LT 60 % LL Erp24E N,
BLRHRITF 7, AB LYV RS LT &, A RIHLIX GIST BIAT I 2R AIE vT ig A AN El . ldn,
HE S GIST 1 5 FRERFBEMBALFRG IR RN WIIRIRAS . AU SRR g 9 5 1 0%
PIMESE[12], RTMRERSEERNK: O <2cm: MRHE (P E B BEFRB2EGTTHERQ2017 Fm))
Bt <2cem 8 GIST Z MIREEURSE, KRG 5 FLEKAEFFBL 90%. Flun, & HRZHEME
BB IR TN, HAE <2cem H GIST B4 5 FLEREFAEN 92%, M EHAE >S5 em FIEFNCH 35%
[13]c @ 4 2~5cm: HEER/NIIREQ2~5 cm)) 5 FETEE R AEAFZLIN 60%~T70%, H AR 75 456 1% 7 R
RANMIREEAL. B0, Mz GIST BMEEAE <5cm, HZHHR >5/50 HPF, 5 FHKFEAIL 40%. @) >5
cm: FfEHER > 5 em HESRSR > 5/50 HPR)I 5 FE L E KAEFF R EBKE 30%~40%, H5RA
FFEERE ol SRR B, SRR oM MRER >S5 em 2 E KNI G R HR =2.3,95% CI 1.5~3.5, P <
0.001) [14], ZHZESHT: SEMBIAAZ SRR, HE > 5 cm B)/MNg GIST &3 5 F R EFHRNN
45%, 1M H GIST N 65%. AT & E &3 B i 15 TR (GIST) s S8 R 2% 1) 1 b e 2 M B e, &%
G RO IR AL FKILR, £ 1 2IZOLE8:

Table 1. Key prognostic factors and data integration

* 1. XEHRRRSHIEES

S SEREHRR SERERE \
HE o) R (0S) 73 (RFS) Gt
. - 0 0 BHAE > 5 cm 2R KM ER FZHR =
i | <2cm (B) 95% 92% 23,9 <0.001)
~ 7N A
523\25%%? 95??0 ;Jlf) 70% 60% /Mg GIST X T (HR = 1.8, P = 0.02)
. 45% (/b . HAE >5cm HZPRE > 5/50 HPF &
>Sem (FEAD  peses (7 35% HRHEHN 3 4%
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&2
) , . . WIAAR + 58 RihBhiRYT B K
BIERIRES JeBRAE FT H) Bk 85% 80% 1P <0.001)
- 40%~50% . HERYPIREZ OS ML A REIFH(HR =
AR (HE1aRTT J5) 35% 3.8, P <0.001)
HYpE DS . 0 00 ERE AR R R AR 1.8 f5(HR =
K relzilioes 70% 60%~70% 18.P—0.02)
b R R4 60% 50%~60% L&ﬁ%WEgﬁﬁifwmkﬂip
J R ST FE . ) o ano Ki-67 > 10%# OS P& 35% (55% vs.
H(Ki-67) 5% 90% 85%-~90% 80%, P < 0.001)
o 1m0 75%~80% o Ao e B S VE M R O TS R & (HR = 2.5,
57o-10% 75%~80% 60%~70% P <0.001)
>10% 50%~60% 30%~40%

IRLETURAT B WIRG GIST M ARHAT Y, JufhilsE KU FUAN G 7 T RISR AR SRy O T SRl 1
fit GIST [IURATIEFHRHE, ARAGETIET TR, B2 hOMRirR i, BES F2lEoR
&, HREMAIER GIST FIHFLE, Rl AR L T S BN R R R T, DIERASH R,
XA RS HELE A AL IR T i BT RO HLIB AT Bk R .

3. S FHLHIBMHRIVR

(1) B Wil e R s F R RAR: GIST MRS M2 8L S B R I RAR B YIAAE, Hbiy 3%
172 c-KIT J& KA1 PDGFRA JEDH, AT A 1A K Sl B Ay 2 1 ol PR 4 o S 5 14 L ) B LA o -
KIT 3R 9828 £ B R AR 11 AR T X3, 1 PDGFRA &K ) 54 A7 T2 18 AT X4k, X
PR S JRARTE GIST BB WG R, 2 BIEE 70%F1 10% A 45[9]. BEE LN FH AR AR, #
FE2E 5 M X GIST HIi2 Wit SE InuERf, — I A% GIST I B HEAT L R ZH AT AT 70 R PR, ik DR R AR 2 A
SR PRAT ARG T IS TIAR (8] EAARKUL, o KIT ZEHZE 11 487k 5840 & 5 o B AR &
RIVEE 5 A2 JRUBG: 1) IR AH 9%, T PDGFRA F (K] 1) D842V 9845 55 %o} it U B i Bt 00 1) 70 (B 5 5 J ) O i 24 1
FEYIRR[15] [16].

(2) 5 EBIRE GREENH]: £ GIST MR IR, 55 1S 5l R nT et g il & AR
5% J& .KIT #1 PDGFRA [ RAL ] 5] 2 R 7 (5 5@ i, 32 23R4 PI3K/AKT A RAS/RAF/MEK/ERK
O R VAL, X P I R O T (i A e A SR A B T (17, T Gn SR ad e A DG B s
A R S S AL, PR A K. TR R S IEE AT, B85S RNA U1 microRN A
Al IncRN A Z5AY)IK 77T B R 4545 B AAIE/E A . 40 miR-30a A @0 TGF-4 155 @ B M 4%
GAST 4. X2edEgmig RNA (S 5@ B R LG T e 2 ARk IGTT GIST MU A([5]. M4k, 558
P 5545 5l 2 [ A2 SCUR T AL LIRS SIS Ak . i, ANRLI S 2 (] A8 SR S 8UE )R
TRERE, AT AR 40 i A K o AT ] 75 T B U N B AR 3 8 55 2 A ELVE D, AT R S 2% GIST #¢
YR YT N .

(3) ZHHITEIA BT PR R BRI MR HOAEEAE GIST KA KEAATT N e % 42 % B Z 1 {E
FH o 1815 57 A0 2 248 e it 0 240 e DL 52 i bR 40 AT g o IR O SR R 378 Al N T e
ARFKATHT, G FIE G B 53 2 A1 (1 52 25 AH ELAE AT AN AR IR [ 18] S A sisrF PD-1 #l CTLA-4
7E GIST %oy ik bk = BEF, S0 Aol Rg v e bk L i 1, AT R b el 26 K o B2 A6 28 55 4 SR 1)
i F AT BE % GIST HITS .
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4. BBENRITHRESHR

(1) BEMZEIR BT : BT 2 MR R R s — IR R I RER, & AMITEEAR T MR 7 7oA
G, R H AT DL RS 4 T s R 0 M 0 259 . B IA1VRYT GIST Mt A o rE i 2 20 4l
K, DABS RIS N EEAAE . D B (Gleevec) & 2002 4E55—AS LTl 1) GIST $EHVATT 254,
B AL A o-KIT f1 PDGFRA RAZ MMM, F¥)8 T GIST $EmyAI7 RIFR[15]. BRI T
PEE XS GIST Z3F ML R BER N T, AT FEA WK, 758 B e (Sutent) /£ 5 & JE i
I RS A, AR I 22 A B BRI 2 A R IR TTE R o DLTE 527 B (Stivarga) ARR I 58 —AR4E
)R AR E A, SRR AN A RAZ A GIST (Wi ok T Ha s, SEMYAIT IR RIEH I M AL, GIST A
JTIEHRFELESRE[19]. T3 2 FItH T R B M 254 K H &K .

Table 2. List of targeted drugs
2. WEAMYIER

244 R # S FEAE RIS

e ¢-KIT, PDGFRA B RATBE R R VBG4, i) b8 4 g i 5
e e % B o5 B S R TER ZAV @R, & T D& e 2 &
CE VST M4 N B KR T2 4k o] e 98 A A R R A

() EEERIBRFARGER: c-KIT M PDGFRA 845 /& GIST #E [ yA 77 i F2 o i B ¥E 5, 17 LK
o B AT X LE IR B RAR, 2GR BT X X S P R . I R SRS, B R K 2 %
c-KIT #1 PDGFRA 5748 [ S #VR 97 R, AT KRR i o AR A7 3, SRR 24547 A2 [h s 1) ol 5%
FaX AN, P58 & SR AN B AR T AT R K i 24 BB A A TR, 9 R JE R R AL 2
Xof B 22 A RAR AT 2, 1T B B AT A S U A A 1 P A kA BRI [19] [20]

Q) AEEFENGTHIRR S T EE AR AR, fEIRAN T, 259057 %%
MAEAHEZER. PO RIGTRREE, RIRKEE - KIT RABHM—LMZ, SRR K 5
PR, TREE R RIE S AR N R =R ZA[21]. R AR 3 AR I R T

Table 3. Comparison table of targeted therapy effects for GIST
3% 3. GIST ¥ e R tL =

EiL/)] B /RAS KA EMBEMEZE(ORR) FALHBEFDPFS) PABEFEDOS)
FOER  KITANET 11 REBEF W) 72% 24~26 A 5EDE
KIT 4ME 7 9 RAZ 38% 17 1A
E?EE?MDC;ERA 4k D842V 589 12.8 1A
RAR
I i 24 ) .
HREE (W1 KIT 4MEF 13/14 F745) 10-15% 6317
BkiEE B B4 G 5% 484 H

(40 KIT 42T 17/18 5845)
PDGFRA D842V %748

Avapritinib (5 P 25 89% Rik#|
HiRE e il 18.4% 6.3 1™MH 15.1 1A

(i KIT/PDGFRA H & RA4%)

FLFATT I BCRBUR T 2590 70 T AL, thBCoR T 8 S A AN TR o £ I PR B A i) i AL
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9777 %0, T EEEE A R 2P B A RCR [22] RIS IR AR EE R, — AP BRRILH K
R AR, EARIIRT R Z B B VERI S A 2 KR R IR, SEOF L B RA NI
M 245 . WU AR ARG ST W RERIRIT AR K .

5. $BENRTTHIBEER SRR R

(1) PoRgimes 24 (e R A A 2 A B I Y T v S AR A A R () R . GIST ZEPH A4S 1 5 R IR T
JE A Gy e AT 2, DR 32 B T 2L 41 e Bk b BRIRNR ST IR T T AU R T B e AR
TKIs, HFEIRIT T IR 25, J5 Wnr i i v AE 2 R SR (i 2 L . SORME 5 08 48 B B g R 4 g
AU RAL G ST ORI A . A T e IRaX — X, BHIF AR AN RIS 2L H A 32 H 7 A . (1 B
TR SRS, N, TR A3 5 0 o) ) A A e A A AR, B A RS R T BT SR YT R AE
SRt R, X T 251 B3 RT3 87 JE & JE (Sunitinib) 53 X 3F JE (Regorafenib) & 1 F ML A5 [F]
(1) TKIs KA & 25 it 25 € F[23]. @aRuE, B i iR (GIST) M 2578 T i, rRe s is 2|
“MtZG 7 BIMERE, WA —IFIRE R, JERIBIEAEH T, BE AR . X EE LA R
JREH: — MR R E “A8 TRE” , Hhdn KIT 8t PDGFRA JE R R AL B RAT, ik21% “ et A L
B —FRRBE R MRS T Sk, WM HAE S @Gk E K, BTN SE: =
J2 iR R A 4L, LD AR M - AR T S A e e A R IS R, AR 2GR A DY
SR 4 T AkRe N, SEREREMRROTEIRINRE R, A R ) R MABM . Pl g Bt . (H
SEIAEAR AP N S 12 A o i 35 DRUAS I 81 24 (1) BAR RAR A, LL g % PDGFRA D842V A%
FA¥72 Avapritinib, %7 KIT “BUEH” SEHEIRE JE, XEA MG “mhlEL” , L7028 R
B e “ZEFTF” Bea M2, Wt m 285 imm s sk 25y, s8eEn B egsiayy, e R
GBI R AR, R A I GRS R RIS AR AT e i R B 2578 5, s %, HE
F OO SR AR 025, iR 4npe “ Wk, IE5RZGRL.

() BRI RIRWEREE: 5800 T, FERTETT AT E R, BRECD A R N4, 5
SIS IR AR RN, Wk, BB RLO A RS, 5o B A TG & IRy T[24] [25],
Rl 75 R ey E R B 29 A R NG L. X250 RS B, 5 B RVl R 3 i Rk
AT, W VR A BE K 24 ] (R BRI BRI ) s XDIESCRFVAYT, Wngh THURRA . PUEYS RIB0E 77 RIRRE AL
PR R B 2 a6 25 23] [26]. X B AIE IR R R, RO IO L R S H AR TR I G 1)
WA, HEFFAIT R

() LAEIRIT RS HIRE SN 0L AR T BN 25 S EIE R AR, 28GR 7 SR IR 8L D B3
KR, LERITRIBIA M ZMIRT FB, AR GRZEIEIT . BOT LA BT, SR 2
AT R R A, s R IS &

AR, SRR A s AR S B R 25 B A TR R, F R RAE T S ey kI o
HE 5 RGBT 2 R A, R 2R R R R (S T . AR AR 2 ik R 4,
MR B TR e S 2RI A R R, S e A SR BT B B R . SR R TT
FURAIXT N 1 Tk B 22 8 s 25 1 2590

AR, N T I IRIG T B i KAk, TERRRVEYT SEf i RE b, BT HIBA N B B 45 & 2 22 RS YT
FB, WRTMEAIGIT TR, RATRERCD BERIR L, AN AR DN 24 10 /T, BG40 52 I IR 122 0 £ v A 1
Wr, b ELEAR R AL A A VR YT A s 1) R A B s v AT B ) R

6. BRFEE BRI E
(1) BP0 FARBMIMIRA SR : B 573 7 B B 1 R o (10 1 R0 2 24 5 M
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JE K A PR RN E 7 7], XF SEELE 2 W ATl ye o7 R0 A B2 . JESwAY RNA, 45 miRNA
[2717E B R 1) 5 e Hh (0 35 PR ROR R A2 31 56, — SURi 70 R B2 miRNA [ 305 55 g (1) 338 8 A 35241
REJJREAHOG, A BN RIS W AT 8 br .

RIS, A DR AR S 23R R 4 B 1 20 0 O B O 1 S R IRt T A T B AR BRI AL
J VA Bt s 28 43 AT T DS T R 0 TR DR R AR AR RN IR 1, X e 48 B L AR B IR AL T R AR
P2 AR A7 50 Th BV GG CAERE R LN SSBl 1 S B s S0 y7, S HERR ST U
AT RE[27].

(2) MEAIETT IR B /7 ORI 2 BB F0 38 5 tH B 5] NAMEAGIRTT, SE N EAE B 1 ) B8 (1)
BT IANEAIE YT, 0] 1 i (R R R AT A2, AREE AN R R R R R AR RN A W AT AR A
[FVaTT 7 %8, ATLLRERERIT R, MREIEM . OB RS IaTT 2454, PG IT R 2 R A
T RAARE R .3, AR F At R DR R AR Y )7 ROE G FrAR 2 (28] DRI HAR B8 K, w] DASE I i 4%
HAE DRI RAR, il Bl IR AR S I RO HE R b R BB 7 %8, A FHASEIVE ALK TKs Va7 38 AN 7] ) e R 5%
YR, NEEEGIT IR 7 2 R R R RIE 1R [29] .

() ZERIMEEFHERWEENA: Z¥RHREGE B iERFUE eGP A A EEE L A
[F2ERHEFEIRIREE AR . YR, BRFLE KU THED S FENZ EREEG LR, NEET R
YT AR . WK B el IRRIGIT SRR RN —1&, 2 22RR2y7 BIBAAT LA
EHBEAERNEEN—BIRIT TSR, Rm BN, SeE RN R[30]. BEEZENAN K
&, Hofh— e R R W TR B RIALAS 2% ST IR R B 1B 2280, U H R 1R RS S R S DR i 1
b, mTRUA RO Sk e RE, B R A MG YT . EARSRIBE Fi DB X BHE ST HOR b
ABEGRIGRIATT HoRH, DM E b S8 BE I —BIRIT T R3] AR, FHXF B Wik a5
JEMAEFANGRTT, AT LUBIE R B FAREY, TERAMEAIBYT 50S, IR 2 FRHE SO RN A,
RIAF AT AT RO . YR T, X EME AT R 58 AR IR 55 A0 58 i o 8 ) A0

7. RIES &R

(1) B THHI SR RIEIT RIS RENT: FEEX GISTs I TRBENLEI AT TR, Bifkp It R 5
A St GISTs M—ANEZENTERE, BOVERTEIT A, o-Kitf A1 PDGFRA [ R4 2 GIST KA+
BRRA, 52 c-Kitf Fl PDGFRA K AR (1520, H gl (1 B SR W 52 Ak 1) S i v Ak, BONBR TR T 1)
AOHR, X Se (R 5 AR R A A T, R S W KRS AL AN AL . FELIRAL b, R SR AT T
2, T FH I S BRI 1) (TR, 5 BR 2 B8 [ #41 o-Kitf AT PDGFRA 2 R 5848 5 350U 5 A 5 8 6 PRI
i, MR BTN RS AT RE, TKI MR, EAMIES 7 AE. BiFE GISTs B4 THLHEIR T, A
ATRZPN R BRI A F AL A BETF R A E R IT 751, o HAR MR G T 3R (iR T 1 A,
51 ar 368 3 2P o A ) SR SR BEL BB e g ) S i AR, XA H T BIRIE AR R

(2) RGN A SR AL SERVRITXT GISTs VA7 BRI, S540y7 LR MR T A 3
UF A B AN 52 1, B B SR A e S — AN HE T TV 7 (19 TKI, @IS BT c-Kit A1 PDGFRA J [FlVE 14,
AR AN BIGSE, {8 GIST B3, JUH EMEHEE RPN B A K. HNHRE, B2
TKI KZ5anéy e & e M 38 e S5tk Fl 697 01 5 8 JR I 29 BN 32 (1 8, (H 2 AR08 e 32 2
Bk, BATTEFIE—DIRANLERI T, REF 0 FHRIRIT32]

Q) RREBEHENMARABE: AR B Wi 8] 58 16 97 0T 70 N AZ 0 5 8E F-4R 1o 7
ZIWIRIRE AT, ERRIETEM B OB AE S @B R b, IS N B TKI 590t & DL A TR T SR
I3 H B B A . BEE ARG BRI FH AR IR R, 2S5 8E A KB B o i
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CWIANE T RS HETE R LIRSS [33]. MEIRTT M2 2RI G I6TT - MR T 1S B3 1 MAR D PuE
IRy T T &R MZ AR AR BB, 2 TRBEAELRE RN, Bea F 25 T ik 2 s 8
HWUE K H F[34]. N TR REMPLAS 2 2T S HAK S = 27 I RIG AR, RS HELR T IR HAREE R 5
KL EXF GISTs i 25 A4 A G 7 2 & AR R D e 4Rk, [RIN s Lk FE A PREE /e, - 5R08T Y
ARSI S, e GISTs KT AL, 45 g ikl m A s i B A E 2 AL .
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