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Abstract

Gastric-type endocervical adenocarcinoma (G-EAC) is a rare yet highly aggressive subtype of cervi-
cal cancer, whose development is independent of high-risk human papillomavirus (HPV) infection.
Its biological behavior, molecular characteristics, and treatment strategies differ markedly from
those of common HPV-associated cervical cancers. G-EAC is often diagnosed at an advanced stage,
exhibits poor sensitivity to conventional radiotherapy and chemotherapy, and consequently carries
a very poor prognosis. This article primarily aims to systematically delineate the unique clinico-
pathological and molecular genetic features of G-EAC, with a particular focus on investigating the
novel opportunities these features present for targeted therapy and immunotherapy. Although PD-
1/PD-L1 inhibitors have demonstrated some therapeutic activity in a subset of G-EAC patients, the
overall response rate remains unsatisfactory. This paper provides a critical appraisal of various
current treatment approaches, predominantly centered on immunotherapy, and explores the po-
tential value of targeting the tumor microenvironment along with other emerging therapeutic tar-
gets. The overarching goal is to offer new perspectives and directions for improving outcomes in
this refractory disease.
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1. G-EAC RAITHRF S Im R AREEFFE

E3UE B (G-EAC) 2 B SR I PRI I — FhouRe 1t . R 2B PERRI AL, 8 T 5 3N IR (ECA).
ECA K& 15 B 3R M 1 20%F] 25%, KEA FIRaA[L] [2]. 4K 25 ECA kA5 AAIE
A EE(HPV) FREL YL B UIAR G, 5] B 5 201 A IS R degs b v R 43 25908 LR HE T T 0 BUAR &R, % ECA &I &I
539 HPV AHZCH: IR (HPVA)FI HPV FEMIPE I (HPVIA) K470, HPVIA JEH I HPVA A {Z 2%
P, TG Z[3]. G-EAC & HPVIA Wi s W, [FB & AT ECA HhEE i WA, HARE 2. IR
PRAT N B TG 7 T35 HPV MK B S0 A7 76 AR 22 7 [4] [5]. EAER I, BEE HPV EH ) 2 80
T B B R AT 1) 2, HPV AH GBS B 30 AR 0 MR R B, HPV A GBS A 3 T N 1, ax ffife
PL G-EAC AR HIAE HPV M L6 ¥ AH X 28 220 H 26 ™ 22 [6]

MASERIS AT KT, G-EAC 78 B Sl o o5 HL 2 10%, H I 2% Sl B3 W2E [ 5 5 HuAa e 78 10%
FoAi, HEANBEFGITEE 16% [7], 10 H AN EIE 25% [8], 1% Fh B . (b 23 A0 5 B s oA 15 55
BRI R BA TG ST REAE LR AL P ORI E BRI . 12 W T B E L, EREBER, F
PLRRIEREZ) 50 £ (9], HE—00I T H R R 2 1 A=k

G-EAC (iR R I e AR, #SESHIER. B AIG R LB K BB R sUKRE B E 2
WY, IR B NR A, FRREC T AREAKES, T S0 LR A L B AN RN H o
SRR R D W] [10]. SAEMEE MR, G-EAC BFH EHINU L RINIE K. 6, WA HEET
BBV A, AU RS B 2 55 A (TCT) RS, VSR AR BN, FEORETZHIRAK,
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WA IRIZRIZ[11]. FRFERILFE S BURF WIS R, 4K 28 IE 1~V ], ZRAS0E .,
MEEEE . 2 AR, BEEBIUEK, TR, WEARL2].

HEVFR L 2ER 2t G-EAC W& brilk, Bt FRIVA Bom e v s 4n i S0 i B 24 71 s
fE, dEmFEE, 2iE NS HIRERRYE, WM FIERE, 80% HIR 1A FRE M 1 A B L AR [13] .
G-EAC #Z 2 ZFPFT/MELL HPVA /b, R A HPV JEM 1 R 7 HLI [14]

G G ARG XS T4 12 i B 56 E 2, G-EAC KA B R Fhr &4, 1 Claudin-18.2 7E#83d 80%
(R I rh SR aR e, MR EIZWR R, IR TIEERREIREIT LS

HAl, BT G-EAC AHXTZ ML, ERxE PN AR i8R, IRIGYT 2 75806 5 30167
PG BL Al ESeh MR T 2 R IR E LT ARG N, RJEHDUREST 28 R6RTT s R
BT R EAIT & SERRTT, AT R S RN SR SRR

NIETIEMWX 7 G-EAC 5@ AI(HPV M%) B S iRsE , I HL 32 BAFAET Lh B g n R (32 1)

Table 1. Comparison of core characteristics between G-EAC and ordinary (HPV-associated) cervical adenocarcinoma
2 1. G-EAC 5EBERI(HPV 1HX) & TR R AIZ DFFIESTEL

FEAE B R H 30 I8 (G-EAC) 3 R I (HPVA)
I [R] 2 HPV R4 #6: HPV ik
AT 0B SR ~10%, TAIEERSZ) 50 B SR R TR A, RN AT R
. WONRK BB FE R IEH: B3R . ‘ - s
I R e B0 BUOSNEN R EIN o UL I AN ) B 1 A I
H BAUME, MEFGEW, WL R IR RIS, R IR, FLSIREE
p16: BA MR KB R BH pl6: RIS EEMHPE
p53: RIS 5E FH P Ek e 4 B P p53: HFAE ARk
K A AL Claudin-18.2: = FH 4% (>80%) Claudin-18.2: &% B
ER/PR: &% B ER/PR: T4%, #orFHME
CA-IX: Hm#ik CA-IX: JEHE(EFIE
HPV DNA 9 14 H -
5 YL B P AR TPS%‘S\‘ESTKll EiZRAr, HER2 iRk A ELK??A; KRAS. ARID1A Z£5848 % W; TP53
S RAZ R

R G R WE AR FKAL. CD8* TILs RiE/AD, FEE “HMR” B “GusHEFR” £R: CD8*
H St TLS A fig M, PD-L1 RiARH  TILs BiEEE: PD-L1 £k 5 HPV J&YutH e

SRTURZE, W S, AR SRTT

s T, HERER

T Je R, 0 TR 7 AR X Ak

2. HFEFNHSEBERR

G-EAC MU0 507 BRERE AN S0 e AL U 22 2 7Y, X SRR AE B 2 HPVA 6 5845, 1 H 5 5
H BRI RE . VRIT RO AVELET S SR (1] 1),
2.1. PD-L1 5B B REFIE

FEF I BSE T e AR 1 (PD-L1)TE G-EAC 1) e kiR h g 288 1E H . 7£ G-EAC #, PD-L1 FH4RIE
RAEANFEF P AEEES, T RIIELE NHPVA i HMERAT AL 72.4%, H K 5AR BIiEFEEME &
B AEAF I OE[15]. SR, PD-L1 S —48br A LLT % Va7 97 R0 JHRE IR T bk ES 2 i (TILs) 26 i &
KL PD-L1 fmKik HAEA CD8* TILs = iR I B3, W HEM PD-1/PD-L1 #I553G 7 3k 2 B K[15] .
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2.2. HER-2

NBR G AEKF 324k 2 (HER-2)/E G-EAC ik 1A #8218 34 i T HAM KA & Hie, 248
4%~15%, FF 5 ME RIBRIZIE(LVSI) P S A R Joik i A A7 I (PFS)AH 55 [16] . HER-2 ¥EJn) AT
FEE XS HER-2 S RIA I B, (0 H M Z Bk AP 55 B e BEHUA[L7] [18]. SRTT, Hr—ARPUiEZ MR
(ADC)MIH YK T HER-2 $E [ yA 7 VU FE[19]. DA ih 22 2k 5 hi(T-DXd) AR K K ADC 254, JEid =l
AR “CFIE R, TE HER-2 R FIA I SLAAR vt /Rt 2 3897 2% 20] . R H RTTE G-EAC 5T
ADC iR A IR, EAEH A HER-2 A A RREEME MR+, T-DXd SR I HU R iEE[21] [22].
XN HER-2 RIAM G-EAC B4 T — A7 BEsE, mT LAZE AT IE VIR RIS b i — P 50E .

2.3. PAX-8

W SHHE 2 1 8 (PAX-8)7E G-EAC Hh 5 B i B 1 % (68%~80%) Rl & & ) 634 [16] [23] . HLFIA R4 B
T G-EAC iz, HralefE5 PAX-8 FAYER) B i sm 4, 1 AR 5 I A RS 4 rp i e a0
FiE, RS E TENRZESEEER, BEIER-E.

2.4. P53

TP53 JEH {15845 & G-EAC [y Xehbsh T ik, HLO B 2 B T HPV MK 1 R 20 2 S0 A
[14] [23] [24]. %3EPAZRESH p53 2B EI7E G-EAC M Tk st LA IR ERE, T3 I BT AR 1
Whe TEMRIE IR R SR BRI P ok sE A b . R R ERA T HFAMR, SR TP53
R 7 12 S S0 3 S e AL AL AR [25] [26]. KB PR B B SRS, SR 53 1) p53 2k 55 i
RISV A A . 122 VIR D S0 0 A A B SR B TR 3 BTAR 26 1] [27).

2.5.STK11

2 F R IP R G 11 (STK1DEEH R IE R G-EAC TECAE I, KAZFWHT 50% [24].
STK11 5 Peutz-Jeghers £ZE & 1iE(PIS) % VIAHIG, PIS Lotk M35 1 & G-EAC 1A 22 2 4 /=14 15%~30%,
M ELR M G-EAC HBA77E STKLL HIfAYNII 9 AR (28] X4 T 2028 5 R (12 28 MEAT WA 5% PIS A%
(1] G-EAC #R I Tk HIEIZWi b T eah, 7EI0fh 5 20 e (IR B 2R, STK11 %%
YR SR VAR TR BB A, FERILATRE & 0K s R ik e i e B 244 [29]. STK11 RABTEZS
Tl Hh A E SI2 7T S S U PR B 5 B e A A s I SRR T 24 [30] . STKL1 87482 G-EAC 2
ZEPEsR. TS A RMEZS TARE[3L], WHalEEATIIN G-EAC I FeifyT IR MRt B LR .

2.6. CA-IX 5 p16

CA-IX il p16 /£ G-EAC HEA B LR MFIEMHI, B CA-IX mFRE, ple FIVESEE Fkk3E k.
ZA AR LU R RF G-EAC 21, B n] LA SRHERR HPV AH OGP 38 A i

CA-IX f&—FpEAEi% T N1 Lo WIS IEES, G B3R 7 IR i RN RIE, B AE 60%~83%
Z[8), IXFRE AL R AR B R R OA B, A BT S R R L T HEPT Bz A e R 3 5
FH2<[8] [14]. Rk, CA-IX MU G-EAC HI— NSRS L Wb ic 4, FL3IE /KT a] #1422 S ik fie
1281 . Rk CA-IX AMEJE G-EAC AHXTRESF IS Wiks it 4, L3RI 7K1t (0] 42 s e e g 1) 42 2 4

P16 25 [ 2 40 3 SR A R T, TR 4k 22 8 HPV AH 6 2 350 vh (R 25 E7 25 48 Rb 3@ ik 1 &
PRI BRPHPER “HOR” KiK. SUERBUEEIINT LGRS, G-EAC 1EN—Fh BB 1) HPV AEMiME R, I
p16 I IE NP PEEUN 2 Rk AESRBH PR I BE R €3] %4F 22 G-EAC IRt A Er 35 s AH X
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TR ) G A MR AR o T S AR SR B, pl6 7E G-EAC MR (RS A0 i P b & RAERIAIL R, (A2 1%
FPTEA R SCHASRER E , A 7T RE-5 iR AN 8] S EL S M AR 5% o

2.7. RBEIHAREY

B X G-EAC INIRIIIRN, B BIRZEMAREMSL, — RN AR EWTE G-EAC 2 515
VAR A I 7.

LW 5% RS WbR S BA AL SR I, 21X ) G-EAC 5 HPV AH 9% 38 7Y e 2 Al (S R PRI 48)
(1% . Claudin-18.2 & H R 5 1 % =i 2 Wiks B4  F 70 B HLAE G-EAC H PR M6 1T ik 78%~83.7%,
T AE B A5 A8 (R0 55 1 5 B 8 AR AT UEA) RS e PEBRIT 100% [32] [33] Mo e MR e ik 2002 25031
W ORI, HAE N BRI SR A RN G-EAC ISR [AVATT IR EL T B3 %[34]. HIK1083 4
SEPENR R BUBR PR MUCE BUREE S {H R AN R, TR IR AR R IR G R, —H A
5.5 Claudin-18.2 H b, A] #2512 Wit [35] [36] . Z1 & 2K (PR)ME I LT AT fs B AL A h 4y 3 IA Bk 2%,
T 1E T A IRk 2 2 RHPE[34]. DRI, PR BRICE SCRE B B AR 1 i /4 A s -

TG 5 S5 167 A AR S IR 2 28 A R A AR O, S0 3R TR ia YT J7 1. B7-H3 (CD276)
F& B7 RIE R A F R R AE G-EAC HRIERY) 48.3%, HEFERMIMARTGERFHE PD-L1 %
AN TEAE S, PR FLAE ST S e AL ) AN A VR T s ANME[37]-[39] - TIM-3 & EHEL 1 Sl ki 25
R, TIM-3 EHHMEYS G-EAC A RS MAZAIIE, 7] RE R E KBS I6 YT A [37].

(A i (B) Mechanisms
. |
Mechanisms ! —> Cell proliferation
giunoicellgrowin | ) HER2_> Cell migration and invasion
—>» Tumor immunity E —>» Resstance to chemothreapy
-~ —>» Cancer stemness
- —>» Immune evasion o
Related to PFS.0S Hare prognostic value :)COQ
@ @ Functions classic : Others functions
Cell cycle arrest | Metabolism
Distinguishing G'EAC apiptosis 3 Iron concertration
) between cellular senscence | stem cell dynamics
different ty;_)es o Maintenance of ' cell competition
adeno carcinoma genome stability P53 metastasis
Immunity
-

low degree of differentiation
Associated with[ strong invasive properties
low survival

@ | :6 ! @ Elevated in
W) i ™ _~¥ metastatic
Mutations in z ! ] G-EACs
STK11 detected r e 0 T, —» Tumor proliferation | - K | |
in more than STK11 | ! ell cycle "
half of G-EACS Cell cycle | D= —>» Tumor invasion i
Cell polarity . CAIX | Cellular maligrant proliferation
_ | The indicator of cellular hypoxia | the :Sk of disease progression
possible prognostic apoptosis ! : ISEaSEIA0QIESSIONESS
marker for G-EACS 9 °° i Involved in the carcinogenesis ] +
° i of G-EAC | Modulatage the tumor immune
9 ‘ ‘ﬂa | | microenvironment. Promote the
L]

! development and invasion of G-EAC

Figure 1. Key biomarkers of GEA
Bl 1. BEEHEREXEE MRS

3. G-EAC B REMIFES REATHIE

G-EAC 1y — i 5 fa R HPV IR AL TE 5% (8 e W0 A, L vy 38 S e 410 1 A2k (4 B SO B (TME ) 2 L
{2tk HiR T RAER R G SRR o R FIBTIR —JURF A S BE A, 2 T4 a7 SRS O R 8
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3.1 SERMRERY: HEISHE

S G-EAC Bk 2 iR A, (Hyay7 TRl & H IR T2 KM BRI, G-EAC W1
e/ CO8* MRNIZIER AN, FO2RE R BT HPV AHCE E s, Hs TILs fZ7E D e 7
[40]. frbyRa 4t B S e 4B e 22 i PD-L1 MUSRIA/KF, 5 CD8* TILs % FEAFAE— & IEAHE, X —FHiEfE—
SEFEE 3G CEMN MR A, (22 G-EAC 1 PD-L1 FHER M B3, ZRMARE. bt
MR B VP o bR e 52 22 R BUK [37]. TEEE R, ZIWEFIESE PD-L1 MRk 5 G-EAC BB ME
ARG, 1X3E8 PD-1/PD-L1 38 B30 1T A 2 MR = B2 2 28 VE RO PR BE I R [41], T HEA 20 e B
(bR 6, DR bk Bl L DT 122 308 2 P 7 RSP AE B AN S M, Wi PR PP 75 PR 28 22 T L S B AR WL A1) ARV BB 5 e
EHVE ARG Ik

1 H—T54E% 153 4] G-EAC W2 HOo B it ok 1B IR I, [ B T =itk R 4514 (TLS)7E G-EAC
HE R IR S B AR AR [42] . X SRR 2 BRI TLS 38 5 Pl B4 T A0 8 G2 PR
. ZAFTCIEN, G-EAC W) TLS BARE & B 4R T 4, (HEk= B & R ThRe 4n i 25 1
T YU R, S i SRR T W PE T 40 M (Treg) S R LAY, TR R T — N30 i) G e 4 i) v oo o FF FRAIE 5K,
TLS Mf71E /2 G-EAC BE TG A R ML R FE R, 53 &R KB ME MmN EFEEHEL. X—K
DUNBEfE G-EAC MURF ) e e bR ML SR A T A0 Ay, 38 8 ) B S S 5 1Y) TLS Wl BB AR
a7 J7 1A .

3.2. RIFEE S HNHIFAYIE R X R & EE

5T KEYNOTE-158 Hf7t, WA A BR M40 55 259 C N B R B M B S AR i Ve 7 ik Bz —
[43]-[45]. 172 bk KA RIS 1) N AN 32 208 5 Sl A1 HPV AH ¢ 1) 8 AL i, G-EAC T fAil4R
A, T HARR AR R S B EC ICH BARYT RBAME, BEATRIT RO T X — IRy R O
BB

BREVRIT PR mIT 20 e IR 25 B 7 1), pH R E A 703 32 3 (111 COMPASSION-16 i 7t A it
PR T A JJFE[46]. SEALLIT AL, PD-1/CTLA-4 SUR: St fik - B2 Je R B e S AT Az AR Bk 2
P, FTM e SoE —2ia T, WRFEEKEFH T RAEGI S SAEFY . BHERENE, ZHERNE
73R A PD-LL RIRRSIRG, WL En AL PD-L1 RFRIE B f FREA 2. X0 T SRRl i
FIER AP RAE PD-LL BIMEANBEP T 2URIR, N PD-L1 RIA/K T A = 1) G-EAC BE 4L Tk
B — IR B R

3.3 MBREHLRSKARBIRR

PD-1/PD-L1 i@ FEHR 73 G-EAC B T RCA B, DRI i o Ath S 2 i 2% . 42908 B B A Ak
NRBBE ST RS S TT 1A

TIM-3 5 B7-H3 (CD276):& 4] G-EAC Sl FLAM 7o 4 {8 i) 37 B K [37]. A B 2L S ik A5 i
53, BT-H3 AR EEANH] T 40858 5305 Thae, iLReS 5 s om0 AR S s A foad 8 1
KL S PD-L1 A4 ES, XA PD-1/PD-L1 #IflFiaIT M & AN HER G-EAC B3, 24t Ti%Em
BRI T 1A

B LR A T Ah, BT TME HoAh 5S8R s 7 11, o G-EAC JR T # 4t T 2 0Bk . 1%,
ICE P A R YT O s BB IR IE . LA DUERBR B0 Ay AR I 25 W AN S REA 1) ek 83 11 %8 A= e
I e IR I (R I TR AR G TME I S fHIDIRES , B SR GBI iE[47]. R, Mg G E
I 2 B (TAM) A] BE & o — BB 35 7 [A) . @I 4817 CDA7/SIRPa 15 S8 %, v 45 25 SFL W A Jeg 200 A 1) 4 28 30 3%,
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WS ELMEANNRIG FRVEDI R, I AT AR I TR ML B, TS T AR S T T R FLAN 48]
4. BRIBITRESARKE

G-EAC HiRJT H ATV R s — s S0 M2 T 2 . JRT, S8 AR HPV JRROII IR =
FE MR RN AEMEAT A R B SRR 2 1T AR IR SE B AP A8 7 AR FLRS BRI, RS iR TT
AL .

4.1. YHHELATIERS KR

FARIGIT & FI] G-EAC FE A, MR S5E [ [ L L5 A fE M 25 (NCCN) A A - (2025 5 5 i PR 5
BARFI (R 1)) [49], BT EVIBRARE RFMEKESHER N EEARNX, FAERE» R CH —KH
Querleu-Morrow (Q-M)Z3 R B A L St Piver 7384, Horh G-EAC AR Z XN Q-M 738 B AUak C AR
BYETFEVIBRAR. T G-EAC HA W35 1 I 5% B 90 S i AR, R S A aR B A,
WCUIBR AU B A, 0 2N R [ 25 0 B O I 62 2 B 8 DA PRI A 7% XU [50] . AEASVE 2, G-EAC KA
AT N fE, B HERRTE OR B AR B ThR AR ST MEF ARG RUEZ 4, BAHEIRIREE IR . R 4HBhIRTT
Jifl, #%ER| G-EAC HIERFBIEAN, WnIK 2 fU0E i 58 4 Bh sk T 48 14E, B H AT L& Bl E ARG
HBEIT ML B E R R, v FRREARE O — 200N . 97 5 RF S FE R e T &5, &
WA BRI RZM[50] . X T MUHBLE KR B, 1R IRBA IR fEET VIR AL, W] 2% & i
FEAIMER A, (BT RCE R R e oT TR, DRI N R BRI F B A1, G-EAC
TET T (A% O WG AE T RS GRS T AEEAI R AN BURME AN 5y i 2450, X R HERER. EAR
e R .

4.2. KEpE: ETEPVRSUNEESKSIET

R BN G-EAC JRIT T HR, KREIE TSI RS M IR, JFRFREET
FRAEMBLG RS . B, REAEVREY WS PR HERTT 5RTHTHE SRR . BRH M PD-L1. HER2 A&
4b, Claudin 18.2 VE N ZH M IR AH S ERE 1, 7F G-EAC FFMIX ik, K5 G-EAC FhilitERA L
YRR IE 2 B 550 . B g FEPUIA Zolbetuximab £ Claudin 18.2 BHE B & A 4sER 11 #AHF 78 P B R
REEIRN, XN G-EAC HIBEMAIT LML T I BB FEALRHE[51]. IR, BB 1RTT B LA Z AL 13 )
RTTIAl. BN G-EAC AR ZEMBIVERERSE, 7] DUBCG FHIT TIM-3, LAG-3. B7-H3 S50 S &
LS IRENAE G BT I TN 24 o BE A FELIET TIM-3. B7-H3 537 M G e i £ i, H 7597 5 L CD47/SIRPa
OO SRR B AR A G, AT RE IR S IR (b, 100G <987 IR R B DL v ARt 245

5 GRS RE

G-EAC & —F{EmEL 2240 28 PO R M AL, JFLAFUA HPV AR, e A, 3K
BRI RAZTE Kl RAT NS TT TR, 50 W) HPV AH G B S A AR AR X1

G-EAC BEAFHEMER 73 FAs &ML, H2Wr 5 B vPAL rT ik #E Claudin 18.2 & 1A . TP53/STK11 15
BT VA Je PAX-8ICA-IX FFAEVEZR AL o %8 I S PR B 52 947 R A, R CD8* TILs =i A 2,
PD-L1 ik BA B H A5 R RS AHDE, 1057 % = Stk 4 3k — b 7R 1 R (1 e e ke ML)
H WA YT ARG = 20 A e g [F e, S AR R, RRA Q-M R R FIIRE TR,
I 4 I A 52 B 5 SRS . COMPASSION-16 975 4 R B Je R Pl & 5 SRAEA R PD-L1 RIASRES BH 1
I R FH S AL T IR UE S 2 UE 4 o RRIATT 75 A HEB A B 2, H A(4R & Claudin 18.2 B[k TIM-
3/B7-H3 S5 M e i 2% A BT, FEIEAPUIMLAE A2 B & CDAT/SIRPa il il 45 25 fi oA 55 B B SR i, LA o Al
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M 25 $ETHT R

H Bl G-EAC WIS iAFEE 2 AL, WA RFEARTIEME IR SS  HJE R [THIS T fre, LAk Iy

TR ST R R i — S o JE SR E R IR AE A R ET R T TR IR R BT 7L, 5835 70 545
SV R, AL PRI EIRIT T %, WAIEE] G-EACHEHEZ I, 702007 WS SCERI H 1.

SE K
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FREAE, MBH, EER, X, R, TER, @oot, BRY AT, K0 FEIE MR RR2SE T E SR
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