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Abstract

Clinically, the initial symptoms of gastric-type endocervical adenocarcinoma (GEAs) are often atyp-
ical, mainly including vaginal discharge or abdominal discomfort. During internal examination, the
lesion is usually manifested as a barrel-shaped cervix. As a type of HPV non-associated cervical ad-
enocarcinoma (NHPVAs), GEAs have a concealed nature, a low rate of early diagnosis, high invasive-
ness, and a high risk of distant metastasis and recurrence. Cervical cytology and human papilloma
virus (HPV) testing cannot meet the requirements for early screening of GEAs. Therefore, this arti-
cle will elaborate on the pathogenesis of GEAs from the perspectives of disease spectrum changes
and molecular biology, and conduct a systematic review of potential targets and drug development
progress for targeted and immunotherapy of GEAs, with the aim of providing ideas for clinical diag-
nosis and treatment.
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1. 5l

BN EIRE TR R G, T A MR A A R[], VEONER TR B ZK
B, BHREAE RN, WEIGZERIR, 5 BTN 2, SRS Z R (2] B BT
T O AT (3 S A0 HPV S I by, B v AR I, B S8 ) A 38 ROR T BR[ 1] SR T =5 251 e ) R
it %0 5% ETHE] 20%, RBEETHRGES, HAEFR LM EAWE3]. 2018 4 Simona Stolnicu
SEHE I b1 5 20 s AR i 5 4 2 (International Endocervical Adenocarcinoma Criteria and Classification,
IECC), H5T EHUIRE 7 AR KA HPV AR RAIEE HPV IR R K [4]. =305 B g (Gastric-
Type Endocervical Adenocarcinoma, GEAs){E A5 HPV YL TE ¢ 1) 5 20 fides B WA, el TRk 1)
e R ZEBATG BRARS R, R AR 2 W AIE 7 P I B R R PRAR, (A ORI =7 T AT S ¢

2. GEAs & RHLE
2.1. ERIERTK

GEAs HIMEEIEASE HIETE 2007 45, HAY#E Kojima Sk H A IA N LLRIE B BURS BN 50 5 2
B R [S]. 7E 2007 SELAHT, GEAs #3506 FK A 5 255 w15 (Minimal Deviation Adenocarcinoma

ik
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MDA), HHE&H 1975 45, Silverberg A1 Hurt 15 X3 H . Kojima %5[5]% MDA V4258 GEAs 4041l &b
R A TE e 2014 4F (WHO ZVEAFE A8 B R 73 2R 4 1)) [613UR T BEAE KT = 81 MDA, ¥ GEAs
VBRI B SRE R 1 — B R R 2R A

GEAs MR AR e — RN IIP s 240, REBCH R - AT A - YRR . B8R E A
R A A R 7 5 R4 A2 (Lobular Endocervical Glandular Hyperplasia, LEGH). H.2li4% H [ TRk
A (Simple Gastric Metaplasia, SGM); FI UK A ELFEIE LAY LEGH 1B Y J5 A7 I (gAIS)s GEAs ABESR
A7 AEAERRE, DA BB R AT RN AEE T [F— SR N, 7E—28 GEAs Hifs) $ T AW %2 5] LEGH
(IFEAE[S], LU A A HRIAELE gATS 5] FE M 25 SGM [9]. Rikiya [10]3Ri& T W% LEGH i Fi gAIS B
Iy e A AT T A B SCHER S 2R AN BRACSK A [UBUPEAS R I 45 T Peutz-Jeghers £ G 1iE(Peutz-Jeghers
Syndrome, PJS) £ # 12 Wih LEGH/GEAs i Bl 15/ R AR 58, KIHE 52 B % T LEGH 55 GEAs & 3147
I 1]. IERE A Bl e rRiE, 558 LEGH & SGM Al G AL A RTIRp A%, 2023 kit (1
=20 E AR IR K2R T E L IR K LEGH 49\ GEAs [RTIRIEAS . Rikiya %5[10]i#3d Papanicolaou
ett, WEREA IR LEGH 1P BRAn sl & A KR 1) PAS YRR ST, TAERS 2 AR &g Ar
EAR IR AN MR i, X B8 T LEGH 4 AR A2 . (HBEE 7 Pt i, IEFkE 5
AN A o Tda FE[ 12385 %) 3 4] LEGH B/ AT 7 A4 107, LEXHR I 2 1) 538 5 22 A g ik
[R 4 P2 (COSMICv78, Cancer Gene Census, ClinVar)iE 4T HEXT 5 A X e o A8 34 5 g & 4 JE k. LEGH
5 SGM @Rt — B GEAs, IX—5ER MIGE L, 7% 2 M0 5T AIm R 91 e kA3 th 4518
SR, AR Fande], PR b FA AT B3, 72 DS ks O R BR 1T B 12 8 LEGH B SGM i,
MARTE G AR . SR, BRI EA T2, X LEGH 8¢ SGM & GEAs I okt F 12 -

2.2. FE SR IR HHIE

B U B R S A (Tumor Immune Microenvironment, TIME)TE ¥ 5 TR 9058 B 25 K 16 J1 R
R REZOMER .. REEIUEEREE, (HLLE BUIRE N ARIR A o 5 M 30 Y 1 i 2 I 22 (1 T
JG~ BUIRI S S DL RO e 2 R MR SR AE . 3% TIME BAffk, FEMNZYEEHAT RAMEL::
T PR TS | G A AR AN L P S TR DI e A AR B 5% 4 20 B R Y 4
AR AR M 5 B G RS R RO o B e A T, 7E B AR, CD8+ T 4l 77 7E 551k
RS FFARFRAL R KT Y, DhREMERAS (W4 MU FE 35 AH AR EA PD-1. TIM-3 [ i 3R 38) A3 R 1) 1
PR RN . NK 20 B35 14 7 52 e e 4 PR o) A P Ak B AR = B2 o 0 SRR A0 B e B2 (- CCR7
CD80/86. LAMP3 Fik) g T HiJR SR S UL T 40 Ay b O i S8 25 4% 5, T Tregs 5% & #0041 40
HL(MDSC) ) & £ 4 st . 25 1) S B A e B o D0 TS e 5 A A d %, R4 PD-1/PD-L1. CTLA-4 ik
FE B3 E AR A T I E— MR8, (BRI FEA T I PD-L1  E RIS 1L 1) S ¥R 9T BU A 5
SR, S M s A AR — ¥ 5 %, LAG-3. TIM-3. TIGIT &8 58 1 I 1747 5259697 10 J5 IR A
R, $R BB (0 TGF-4. IDO1. Wnt/B-catenin)E 5 B e o R IE L, $ERBCA R TT SRIE (A%
PR AL fUMRI RIS TGE-B BE W A Qa1 42 nT e 58 R ). AR B35 TH, BRI sl on 5 LRI &
A R pH 5 RIS, HIRNE T 4005 NK 0RThRg. (et M2 B E g an il Ak, 3k 585 4
PSRN IR s S-S EA LRI R R R SIS 5 047, REmA S 1897 97 2. TIME [ 25 5
JRPEAE B AR RN R JRITRTE M DX L R 0 5 30 XA G R Ll S [X e A G ] A
F TS0 7 W R S 245 . 73 (8] 40 2 55 B 2 Bl e 1 48 6 D s S e M VR (RpIRAS . 2L 5 e 4 i
(M EAESR A TSGR TR, e Sl & 75 500 1k i B RS 2R, DX IR I B U iy 7 W s LA B X

TEWGIRIZTH, 25460 HT TIME BBzl f 2 i RIE KAEHE S, A B IRBIR g ia 7 Ot & PD-
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1/PD-L1 75 BB ) BB AR, (LB — 2R bn AR A AR AR TN T 2%, DR M 2 RS TR AR 0 2
Bo G HEE]E BRI GBI B R, RS IR YT SRS B AR S 0, B0 S B AR A
GRS TGF-p BARBEWT . AU 2R s A A i 7 SR L BRI I Pk A 4% bulk RNA-
Seq XML 3 HEFE R BR « FhRE 20 FE T e e HE TR B2 L S B AR A — Bk 5 IR, DL A
AR AE 2 A R

2.3. Peutz-Jeghers F&1iE

P BE . 25 5 1iF (Peutz-Jeghers Syndrome, PIS)IE PRAFAE N HJE DU AR bS50 A BB AR DL
&, LB WiE 2 KSR R A, ot — M ek BRI 13]. AR ERE 50%0) GEAS 5
PIS 5%, 1 PIS Ltk i R4 GEAs HIELBIIN 15%~30%[14]. 7E 2021 AT (7530 B MRk AR 2
HHEEFILR) [15]F1ERHE PIS A2 GEAs RTIRE A

PJS W R Im ML 32 A 22 G BR /5 E FR I 11 (Serine Threonine Kinase 11, STK 1)K %1% . STK11
SER A — AN R, 2T 19 S YA E b, EREgs R NGB E . RERERU . RN A
i R R A T R A B EERI[16]. 4K, HCREZ R STKI11 FEH AR S R, 16—
XF 239 il PIS AEAT RSN ZARWF I, FrA PIS & F G MoR B 4 STK11 JERH %,
26.7%HIRAKT AL T exonl, exonl FEAFL 5 STKI1 Fk PR HoAth A7 m 5 A% 4 AR LU 12 38 1k Ji g f) 47 8 B
FHHERQRT B vs 36 %), ERHLGIHE N (z=-2.027, P =0.043) [17]. X exonl {7 £ 528
AR5 PIS A HABAE MR A ¢ H AT SIS A R PIS JERIAY - ISR R AU G K, W1 STK11
WS A O B R P AR A SR E AR AT R A S R R B I E AR R R,
W B R R M SR IR o B SRR B N AN TR AR R L, T R E R U R AR [18]. K
K53 = HrIm KR A 5 GEAs A K1) PIS AE IR R4 R, X EUrf 5t B T A 14298 GEAS 1)
RIFHLH o

2.4. FEWFENF

GEAs 5 HPV Y%, {HER GEAS AHIE PIS 41, A ImALH] B BT AN B . J2= RS U 45 A 1 )52
N GEAs 4T A= W =450 R AL ORI 70 HE I B . 76 —T0%T 68 4] GEAs B HEAT 410~468 MEAEFH
FEPI A I FE T, GEAS KAFER RASMIMEZR 7378 TP53 (41%), KRAS (18%), CDKN2A (18%)#!
STK11 (10%) [19]. 75— TR 706 KA 45 R, X 94 /> GEAs i 34T AR P, 5 988 3L (R /& TP53
(11721, 52.4%), 5 & JH g4 A1 H A BB LR AEAR B, TPS3 S48 GEAs Al S 718 I vh 3405 IL[20],
GEAs 5 B i i A7 — S8 L R R4 E . XS BUNFE AR GEAs MIZEF et gt T4 %. FIFE, 6
WFFE R IAE 22 /I~ GEAs W', TP53 PRAIRAZ RN 55%, STKI11 RN RAEF N 14% [21]. FRAFFR
RILT TP53. STKI11 SERERI—EtE, XELELKI T GE/2 GEAs St A IR RAE . TPS3 BH 1T %
G iR g LR B A% A R 2 —, TPS3 BRI R0 2 Rt 78 i DL e, IX R B TPS3 R
AN REAE GEAs MIRAETREEMEN . At —PREIEFK T, KIWE I GEAs [FBRF5E K 241
DOAS, T EEE R NN IR PIBK/AKT 5 54 [22]. %4, CDKN2A 5 KRAS R:FEW7E GEAs T H &
B, FEXT 56 44 B i o U EE I 5 5 3 TPS3, STK11, CDKN2A, KRAS #1 NTRK3 %
K RAZTE GEAs 15 R, JF H A CDKN2A 54 Rl B35 4H5[23]. Garg FIWF7Li8 R GEAs tHA17
7 MSH6. CDKNA/B. POLE. SLX4. ARIDIA. STK11. BRCA2 Fl MSH2 Z:3£ K 5845[24]. 1fif MSH6-
MSH2 NESECEE N, Lynch S48 1N & T 45 EC 18 2 5 A (MLH1, MSH2, MSH6, PMS2) L i — AN 4
RAFTGE, HETA#HAH Lynch 55 1EH GEAs #4RIE[25], Lynch ZEA1EAE TS & GEAs FITE7E A 5K
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AR, T 2 MW FCUE] A BRI . _EIRRRBL 0 T B AT S8 GEAs IAEMD A6 TT B4t
THEAETT A

3. GEAs HY3a 1T Rk

EHERI S KR ZRA FIGO 73], Rk A e 78 S T3l ik 55 A7 L IR 7 AR
ZE[26], EVREREE[27]0 286 91 E SUE HEOHH A IECC bRt s AU LLAL T B AL S B B TS 2 5
L RBWEZ N FR AR, FIGOI~IV AN B 2 e v iR =R IO TR K3 . GEAs 2 BEfE
AJEHBHGIT AL RGN R, AR PRk

HI T GEAs {2200, Ja il B0 B HER A5 i AL THRAE, By KPR, LR S
FOEE TAT I AT T EYIBRR + FIEMESUIBRAR £ ISR ESETIERAR + X
Py KRIEE BREDIFRAR28]. 1T GEAs MTHURIATT S AL SAI6TT A — MM 321 [29] [30], NigeR
ARHEFR I RZR I E I GAS)TA, REHERE IS BGIR GBI THRIE, ARJSIr 77 S RN
FERFER PR G RMIT, I HX 0 TRUANRTT . RPIRIT S 2 S RRA YT RIS EEAT YA [28]. H AT
EH0f GEAs HINGITHRE, IRIK EHSH 538 eI e, JHE— R EMRLHEia T itl. 3R
FA REIMRA IR TT T7 5% GEAs 24 Hi T I APk -

3.1. $R[ERTT

3.1.1. ARBEEKEFZ4& 2 (Human Epidermal Growth Factor Receptor 2, HER2)

Iy T A IR R 5T 9 I GEAs T TE I AT #E [0 SR HR A T S8, RIAXT 68 1] GEAs Sk AT K
FIAR I R A ATE 7838 R LT ERBB3 (10%), ERBB2 (HER-2) (8%)F1 BRAF (4%)%5 i E 1) 1 4 1) 58 7%
N GEAs HIVAIT 324 TR B ER[19]. 24HTH HER-2 I bRl ARG AL T R A HE 1), 255
T AN R P S B 24 46 7 A2 H AT S s ) #E — 006 B T HER-2 1 RIS MR A 1 R
meta 7N, 8 AR ALK PRI 58 [T PR i JR8 2% /3% [ B 2% 5K 2Bt (ASCO/CAP) ) HER-2 Il 2 8 R 5 75 %
Faril & A IR K2 . 8 M ASCO/CAP Fa B 1 I Rk A vH& H BN 5.7% (CI 95%: 1.5%~11.7%),
Pl A BN 1.2% (CT 95%: 0.0%~5.8%), 1 AN M ASCO/CAP #8574 flid Fikflith & B
KN 27.0%, (CI95%: 19.9%~34.8%), ¥ I THE I BRI ERN 24.9% (CI 95%: 12.6%~39.6%) [31]. H
WEFERE A, 4 LURg 240 B b s o 1 56 4 B/ e AR S R > 10% 04 5ok 8 HER2 FHYERT, 7 GEAs
W R I HER2 3 #3(10/58, 17.2%) F1316(9/58, 15.5%) ) 8955 AT 8 i, DA R SR Ak - R A 4458
— EUPE R AL (9710, 90%), MLEZBIM/ALJR MU U TE QL e, X To5E i 408 GEAs A KFr#E HER2
MR FE 2L T RS SRR [32] . FRATTIAREET X 5 ST (1B b v B B R ok . A F 7R HER-2
£ GEAs FFRIAY 1Y 2 8 T HAR R R BBl , SN 14.7% [33], AN WHIAE 13.3%01 GEAs &3
Hks il #) HER-2 20748[22], HER2 i ik fldy 14 5 50 72 1) Jodh e AL A7 IAH G [32]. X3 H] T HER-2 1
e /e GEAs VB/ER 2 —o

TE H AR — TR O IE R BB 5T, 356 4 B e GEAs BRIt HER-2 Rik, o 2 filfi
FH il Z 2k H. 50 (Trastuzumab)yR 97, Ttk e 4247 i (Progression-Free Survival, PFS)IAE] 15 A~ H[34]. & HER
ik G2 % T840 TR 310 4] 751) 2 7 5 JE (Neeratinib) ©E B #E. HER2 58748 & 30 3% b LA IR IRIT 2%, % WL 2B At 3%
(Objective Response Rate, ORR)A 25%, 47 PFS 4 7.0 A~ H[35]. T-DXd, —Fhiiihk - Zi¥MEE4), H
Pt HER2 N 5L B 53 FE HUAAR (Trastuzumab) 54K V0 & BERTAEYI(DXA)4H A%, H AT IEAE HER2 1 30 SRR
BEATHR I, BIF T AL B 30 A, WL 4 SRR BATE HER2 Rk Fu e ZH 6K I 3+ (Immunohistochemistry
IHC 3-H)HIHEFET, ORR A 61.3% (95% CI: 49.4~72.4), HA7EEHEFIH ORR N 37.5% (95% CI:
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22.7~54.2)[36]. LA HdiE 2 WG PR 2= A N 5 Z1 25 RE TR iR /82 R 1 5 2 PR I HER2 ik R0k, 5 21
GEAs F1, DMt HER2 SB[ I AR 35 RN 28 o

3.1.2. PI3K/MTOR {5 5&#

T IR EALEE 3 ¥4/ (Phosphoinositide 3-Kinase, PI3K)/# (1 B (Protein Kinase B, PKB, MXFx AKT)/
W FLBh Y B I B 2 0 8E 9 (Mammalian Target of Rapamycin, MTOR){5 5 i i /& 41 ffd P 55 2 () i 3545 5 il
2z —, Z5RRARE. AR, £ EIUEAMRNESE. B RERERE/EM[37]. PIBK/MTOR 15
53 AT 5 L AE B S B AT IR GRS, I AKT #4175 AZD5363, PI3K #4571 GDC-0032, MTOR
AT A 6 B w4k = w], DL K PI3K/mTOR XUE 7] BEZ235 (NCT01343498), VS-5584
20211, BHHFA R I BEZ235 Wit #04] PI3BK/AKT/MMP-2 #4240 HeLa 45 22 F1EF5[38]. LA
PI3K/mTOR X EHH]77] WX390, EFEAAMS 24 M. &Rk B 1) PIK3CA HE DK RAF (i B B3
HET A S 2 A ST (NCT06132932), (HIHIGIRES B K. 3 HILA I RS0 78 WX930 1
4 PD-1 i 75145 5 3 1 5470 Toripalimab) £E M 524498 A (5 2 E(NCT06117566) . 53 4ME i 5T A IR
PIK3CA 7378 S8 ZUAE H PD-L1 mRNA F & H/KF T, #0f] CD8' T 4053 4k. PIK3CA RAZ AT
RE TN = U AE X PD-1 BELIET I S S PI3Ka #1575 PD-1 HUARER& 0T B HURIE 197 R0e A A 21
[39]. EARUL L2 A5 N0 TR0, N EFIHFIESE N GEAs B, (H ESCH AR GEAs 1
MR DR 4H A% 3 B9 [ PIBK/AKT 15 5388 [22], PI3K/AKT/MTOR lIi|57E GEAs /& 7543 tb HiAih
Jo o B e ) 3 A 5 BB 2 (I PRI IE B, (H M RT IR AL 4 R CEE N GEAs [AMARALER a1 16 7 $2 it
TS

3.2. RERTT

3.2.1. ARREM T HEMEEXZER 4 (Cytotoxic T Lymphocyte-Associated Antigen-4 CTLA-4)FIFEFF14
X T-{-1 (Programmed Cell Death-1 PD-1) 5 Efid{& PD-L1

BE & Gk B s A A ACTs) 2 L Tt B FCAt e i, 0 JHCPE B e o R FH AR I R et — B
FEHEAT o WATH NN ER 5T (Pembrolizumab) T 2018 £ FDA HEE F 9477 M6 ] PD-L1 B S #ipiE . (HIA
THHHER BT 25787 ORR fE PD-L1 FH: (1) B 500 e 0 8 2 th U 14.6% [40]. PD-1/PD-L1 BHIK 71 1) 5
—IRIT AR BN A N, PD-1/PD-L1 WM A ey vk 0 45 S P — AN A S 1 7 1)
A R IR B G 5 VR T U VB UK R P4, 9 TR B J R S BT (Cadonilimab) (—FHL PD-1 Al
CTLA-4 XUFESFVEPUA), M ShRHEITECE F T 5 80 BB, ZPUARTE AT IRt BoR A NEDRIR
ZIRIIG ARG VEFN & BRI 22 A PE (41 IF BLAE TG IRAR T, 99 4l nl vl B it SR v, 14 HliA 356 4
ZZf#(CR), 18 B FH AR Z#(PR), ORR N 32.3% (95% CI: 23.3~2.5) [42].

H BT B ) B 00 T T 1) G A A e TR AS b [ PR A R 2 R 2 DU SR B I IR
R THIELTL EAC B N T4k, X4 HPVA Al HPVI, LA#fisE EAC 3 BRI A ¥obs E90[43], N
EAC, FEl2 WG Z 1 HPVI X — BT HA BT St EE mya 7 R e ibyr# s, E 2020 45 WHO A
B AR HE LK, B # R X 78 HPV A2 (HPVA EAC)AI HPV EAH% 5 #il iR (HPVI EAC), W
H RN TG 396 2 R [44]. CHFHEVIORI, EANTTTN 44 %4 HPVIEAC &, F 14
4 8B PD-L1 RIABHME(CPS 1), 12 &4 B PD-L1 £iLMAE(TPS > 1%), H PD-L1 FHMEK) B £ H
EC PD-L1 B % 38 56 22 i Jo it J AR A7 AR AR A I [45] 0 X — /0 — T FE A9 31 1 3R ESE, 7E PD-
L1 BHM: GEA 1) PFS (P = 0.03)F1 OS (P = 0.015)8 BAK T PD-L1 Bt GEA [46]. iX46HH 50 32 £ PD-L1
£ HPVIEAC 4 F S AR R e 2 697 #E s (3% 7, JUH 2 HPVI A i WL B 2K B ——GEAs 1)
TETE S 4 A5
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3.2.2. T s ERkE R HEARSHE 3 (TIM-3)FEREMEELER 3 (LAG-3)

FHMEA TIM-3 F1 LAG-3, {EAITHHT R R ia T, TIM-3 fE B80S EA R &Rk, HEHE
et s S B ER[47]. A —TBCHF7E 8T 7 TIM-3 7€ 58 4~ GEAs HIFRIA, 8 41 i bH 14 Lk
114> %(Tumor Proportion Score, TPS)F1%¢ & BH 443 (Combined Positive Score, CPS)#EWIE A 1%F1 1 I,
TIM-3 IRIEZ 5N 48.3%F1 70.7%, FF HiEid AT ST AIER LS Cox 28R HT K I TIM-3 FHPE5%L
ZEWTC K AT JH(Recurrence-Free Survival, RFS)AHJG[48]. 4] TIM3 &5 PD-1 ()X S 15 IEEBE 5T
o, — TR GRS, LY 3300054 (5t PDL 1A LY 3321367 (Bt TIM-3){&~ %} PD-1/PD-L1 #]i5 MSI-
H/AMMR  SEAASE FIPUIRIVE 14 [49]. SRS S 55 30008 FO I FUAR D, 3 75 AN PR 22 00 LT 77 V270
FE TG AT TIM-3 N G-EAC iRy Bl .

LAG-3 7£ 5 #iJ th R IE R HiE 75% [50], LAG-3 Al PD-1 f*) X3 28 BT AN A] DS S50 T 2 o 4 4 186 o,
IR LA IFN-y. TNF-o 3% B, Wosduig G 71, IR &R S0 78R [51]. MGD 013 (Tebotelimab)
M2 — Pt PD-1 Al LAG-3 FRUE S % 1577, B AT IEAEXT % Fh A4 B 300 75 N 6 S48 B k47 I
PRIRER, TG A6 45 5 2 B AE 7 B TSR 6 o 34% (59/172) 0] Pk 520 2 i irboga ek /b, I EL#E
Z PSRRI G R AFAERI R N, ALHE PD-1 MEVA IR [52] -

4. Z5ig

GEAs fEy HPVI &% WAL, HHEREMEM, TG ZRRRL  IGR BH IR RA S
HPV £l A SO RESE S WAL, —SRIMZHECIM . B85 EIRRE, w7 2w
IR, BB, RS ERARIEIR, AR ERE AR R i B 2 R A A RS . SR 3
%4> LEGH K SGM [15ifil, #4isiz. W T P-JS B e iffd, MBI R R, Fi6r. oK
S (10 25 BRI 2 B R I L BRI AR 2 N e 2 ¥R T B BB AR 7 A A R IR B 7 ), MApTE R EE L
B R 2P - GEAs B8 R AT BRI 7E 8 21, W1 HER2. PD1/PD-L1 &%, DA AR BRI A4,
DIMN GEAs B W R HAFskad, AARGHEMAIL AT St R s bat .

SE K

[1] Siegel, R.L., Miller, K.D., Wagle, N.S. and Jemal, A. (2023) Cancer Statistics, 2023. CA: A Cancer Journal for Clinicians,
73, 17-48. https://doi.org/10.3322/caac.21763

[2] Gadducci, A., Guerrieri, M.E. and Cosio, S. (2019) Adenocarcinoma of the Uterine Cervix: Pathologic Features, Treat-
ment Options, Clinical Outcome and Prognostic Variables. Critical Reviews in Oncology/Hematology, 135, 103-114.
https://doi.org/10.1016/j.critrevonc.2019.01.006

[3] Stolnicu, S., Hoang, L. and Soslow, R.A. (2019) Recent Advances in Invasive Adenocarcinoma of the Cervix. Virchows
Archiv, 475, 537-549. https://doi.org/10.1007/s00428-019-02601-0

[4] Stolnicu, S., Barsan, 1., Hoang, L., Patel, P., Terinte, C., Pesci, A., et al. (2018) International Endocervical Adenocarci-
noma Criteria and Classification (IECC): A New Pathogenetic Classification for Invasive Adenocarcinomas of the En-
docervix. American Journal of Surgical Pathology, 42, 214-226. https://doi.org/10.1097/pas.0000000000000986

[5] Kojima, A., Mikami, Y., Sudo, T., Yamaguchi, S., Kusanagi, Y., Ito, M., et a/. (2007) Gastric Morphology and Immuno-
phenotype Predict Poor Outcome in Mucinous Adenocarcinoma of the Uterine Cervix. American Journal of Surgical
Pathology, 31, 664-672. https://doi.org/10.1097/01.pas.0000213434.91868.b0

[6] Lu, Z. and Chen, J. (2014) Introduction of WHO Classification of Tumours of Female Reproductive Organs, Fourth
Edition. Chinese Journal of Pathology, 43, 649-650.

[7] Talia, K.L. and McCluggage, W.G. (2018) The Developing Spectrum of Gastric-Type Cervical Glandular Lesions. Pa-
thology, 50, 122-133. https://doi.org/10.1016/j.pathol.2017.09.009

[8] Ohta, Y., Suzuki, T., Hamatani, S., Shiokawa, A., Kushima, M. and Ota, H. (2008) Lobular Endocervical Glandular

Hyperplasia Might Become a Precursor of Adenocarcinoma with Pyloric Gland Features. Pathology—Research and
Practice, 204, 683-687. https://doi.org/10.1016/1.prp.2008.02.009

DOI: 10.12677/acm.2025.15113160 781 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.15113160
https://doi.org/10.3322/caac.21763
https://doi.org/10.1016/j.critrevonc.2019.01.006
https://doi.org/10.1007/s00428-019-02601-0
https://doi.org/10.1097/pas.0000000000000986
https://doi.org/10.1097/01.pas.0000213434.91868.b0
https://doi.org/10.1016/j.pathol.2017.09.009
https://doi.org/10.1016/j.prp.2008.02.009

[12]

[13]

[14]

[15]

[16]

[20]

[21]

[22]

[26]

[27]

[28]

Talia, K.L., Stewart, C.J.R., Howitt, B.E., Nucci, M.R. and McCluggage, W.G. (2017) HPV-Negative Gastric Type
Adenocarcinoma in Situ of the Cervix: A Spectrum of Rare Lesions Exhibiting Gastric and Intestinal Differentiation.
American Journal of Surgical Pathology, 41, 1023-1033.

https://doi.org/10.1097/pas.0000000000000855

Okuyama, R., Hashimoto, H., Miura, T., Sugita, M., Arai, M., Tsunoda, H., et al. (2017) Two Cases of Adenocarcinoma
in Situ Arising in Lobular Endocervical Glandular Hyperplasia Indicating Localization of Mucin on the Cluster Surface
as an Early Cytological Finding of Malignant Transformation. Diagnostic Cytopathology, 45, 842-847.
https://doi.org/10.1002/dc.23740

Gordhandas, S.B., Kahn, R., Sassine, D., Aviki, E.M., Baltich Nelson, B., Catchings, A., et al. (2022) Gastric-Type
Adenocarcinoma of the Cervix in Patients with Peutz-Jeghers Syndrome: A Systematic Review of the Literature with
Proposed Screening Guidelines. International Journal of Gynecological Cancer, 32, 79-88.
https://doi.org/10.1136/ijgc-2021-002997

Ida, K., Miyamoto, T., Takatsu, A., Ando, H., Asaka, R., Takeuchi, H., et al. (2019) Whole-exome Sequencing of Lobular
Endocervical Glandular Hyperplasia. Oncology Letters, 18, 2592-2597. https://doi.org/10.3892/01.2019.10549

LLg, RE, NS, Peutz-Jeghers ZRA M7 B 81 H MR HT FCHERE)]. h E SRS PRk &, 2023,
39(11): 1144-1148.

Banno, K., Kisu, I., Yanokura, M., Masuda, K., Ueki, A., Kobayashi, Y., ef al. (2013) Hereditary Gynecological Tumors
Associated with Peutz-Jeghers Syndrome (Review). Oncology Letters, 6, 1184-1188.
https://doi.org/10.3892/01.2013.1527

R, I, R, % TR BRI S EERI6RQ021 R (1. SRS PR,
2021, 37(11): 1131-1136.

Yu, Z., Liu, L., Jiang, F., Ji, Y., Wang, X. and Liu, L. (2022) A Novel Missense Mutation of the STK// Gene in a Chinese
Family with Peutz-Jeghers Syndrome. BMC Gastroenterology, 22, Article No. 536.
https://doi.org/10.1186/s12876-022-02617-y

Daniell, J., Plazzer, J., Perera, A. and Macrae, F. (2018) An Exploration of Genotype-Phenotype Link between Peutz-
Jeghers Syndrome and STK11: A Review. Familial Cancer, 17, 421-427. https://doi.org/10.1007/s10689-017-0037-3

iK[FE. Peutz-Jeghers A1 STKI11 FE[R R I 5 MBS R o & A= AR S 78 [D]: (At 244718
3] 5K H: AR T R, 2021,

Selenica, P., Alemar, B., Matrai, C., Talia, K.L., Veras, E., Hussein, Y., ef al. (2021) Massively Parallel Sequencing
Analysis of 68 Gastric-Type Cervical Adenocarcinomas Reveals Mutations in Cell Cycle-Related Genes and Potentially
Targetable Mutations. Modern Pathology, 34, 1213-1225. https://doi.org/10.1038/s41379-020-00726-1

Park, E., Kim, S.W., Kim, S., Kim, H., Lee, J., Kim, Y.T., et al. (2021) Genetic Characteristics of Gastric-Type Mucinous
Carcinoma of the Uterine Cervix. Modern Pathology, 34, 637-646. https://doi.org/10.1038/s41379-020-0614-0
Friedman, C.F., Ravichandran, V., Miller, K., Vanderbilt, C., Zhou, Q., Iasonos, A., et al. (2023) Assessing the Genomic
Landscape of Cervical Cancers: Clinical Opportunities and Therapeutic Targets. Clinical Cancer Research, 29, 4660-
4668. https://doi.org/10.1158/1078-0432.ccr-23-1078

Lu, S., Shi, J., Zhang, X., Kong, F., Liu, L., Dong, X., et al. (2021) Comprehensive Genomic Profiling and Prognostic
Analysis of Cervical Gastric-Type Mucinous Adenocarcinoma. Virchows Archiv, 479, 893-903.
https://doi.org/10.1007/s00428-021-03080-y

Hodgson, A., Howitt, B.E., Park, K.J., Lindeman, N., Nucci, M.R. and Parra-Herran, C. (2019) Genomic Characteriza-

tion of HPV-Related and Gastric-Type Endocervical Adenocarcinoma: Correlation with Subtype and Clinical Behavior.
International Journal of Gynecological Pathology, 39, 578-586. https://doi.org/10.1097/pgp.0000000000000665

Garg, S., Nagaria, T.S., Clarke, B., Freedman, O., Khan, Z., Schwock, J., ef al. (2019) Molecular Characterization of
Gastric-Type Endocervical Adenocarcinoma Using Next-Generation Sequencing. Modern Pathology, 32, 1823-1833.
https://doi.org/10.1038/s41379-019-0305-x

Moat, M., O’Donnell, R.L., McCluggage, W.G., Ralte, A. and Edmondson, R.J. (2014) Gastric-Type Adenocarcinoma
of the Cervix in a Patient with Lynch Syndrome: A Case Report. Gynecologic Oncology Reports, 10, 41-43.
https://doi.org/10.1016/j.gynor.2014.03.002

Wang, M., Yuan, B., Zhou, Z. and Han, W. (2021) Clinicopathological Characteristics and Prognostic Factors of Cervical
Adenocarcinoma. Scientific Reports, 11, Article No. 7506. https://doi.org/10.1038/s41598-021-86786-y

Lyu, B.J., Shi, H.Y., Shao, Y., ef al. (2021) Endocervical Adenocarcinomas Classified by International Endocervical
Adenocarcinoma Criteria and Classification: A Clinicopathological and Prognostic Analysis of 286 Cases. Chinese Jour-
nal of Pathology, 50, 1014-1019.

SREEHE, FIPH, EXR, 55 753 E AR IR RS T L 502023 RR) (1] ESEER-S R,
2023, 39(6): 617-625.

DOI: 10.12677/acm.2025.15113160 782 I A [ 2 3k


https://doi.org/10.12677/acm.2025.15113160
https://doi.org/10.1097/pas.0000000000000855
https://doi.org/10.1002/dc.23740
https://doi.org/10.1136/ijgc-2021-002997
https://doi.org/10.3892/ol.2019.10549
https://doi.org/10.3892/ol.2013.1527
https://doi.org/10.1186/s12876-022-02617-y
https://doi.org/10.1007/s10689-017-0037-3
https://doi.org/10.1038/s41379-020-00726-1
https://doi.org/10.1038/s41379-020-0614-0
https://doi.org/10.1158/1078-0432.ccr-23-1078
https://doi.org/10.1007/s00428-021-03080-y
https://doi.org/10.1097/pgp.0000000000000665
https://doi.org/10.1038/s41379-019-0305-x
https://doi.org/10.1016/j.gynor.2014.03.002
https://doi.org/10.1038/s41598-021-86786-y

[29]

[30]

[31]

[34]

[33]

[38]

[39]

[40]

[42]

[43]

Takeuchi, S. (2016) Biology and Treatment of Cervical Adenocarcinoma. Chinese Journal of Cancer Research, 28, 254-
262. https://doi.org/10.21147/j.issn.1000-9604.2016.02.11

Kojima, A., Shimada, M., Mikami, Y., ef al. (2018) Chemoresistance of Gastric-Type Mucinous Carcinoma of the Uter-
ine Cervix: A Study of the Sankai Gynecology Study Group. International Journal of Gynecological Cancer, 28, 99-
106.

Itkin, B., Garcia, A., Straminsky, S., Adelchanow, E.D., Pereyra, M., Haab, G.A., et al. (2021) Prevalence of HER2
Overexpression and Amplification in Cervical Cancer: A Systematic Review and Meta-Analysis. PLOS ONE, 16,
€0257976. https://doi.org/10.1371/journal.pone.0257976

Wang, S., Zhou, X., Niu, S., Chen, L., Zhang, H., Chen, H., et al. (2023) Assessment of HER2 in Gastric-Type Endocer-
vical Adenocarcinoma and Its Prognostic Significance. Modern Pathology, 36, Article 100148.
https://doi.org/10.1016/j.modpat.2023.100148

Shi, H., Shao, Y., Lu, W. and Lu, B. (2021) An Analysis of HER2 Amplification in Cervical Adenocarcinoma: Correla-
tion with Clinical Outcomes and the International Endocervical Adenocarcinoma Criteria and Classification. The Journal
of Pathology: Clinical Research, 7, 86-95. https://doi.org/10.1002/cjp2.184

Ehmann, S., Sassine, D., Straubhar, A.M., Praiss, A.M., Aghajanian, C., Alektiar, K.M., et al. (2022) Gastric-Type Ad-
enocarcinoma of the Cervix: Clinical Outcomes and Genomic Drivers. Gynecologic Oncology, 167, 458-466.
https://doi.org/10.1016/].ygyno.2022.10.003

Oaknin, A., Friedman, C.F., Roman, L.D., D’Souza, A., Brana, 1., Bidard, F., et al. (2020) Neratinib in Patients with
HER2-Mutant, Metastatic Cervical Cancer: Findings from the Phase 2 SUMMIT Basket Trial. Gynecologic Oncology,
159, 150-156. https://doi.org/10.1016/j.ygyno.2020.07.025

Meric-Bernstam, F., Makker, V., Oaknin, A., Oh, D., Banerjee, S., Gonzalez-Martin, A., ef al. (2024) Efficacy and Safety
of Trastuzumab Deruxtecan in Patients with HER2-Expressing Solid Tumors: Primary Results from the Destiny-Pantu-
mor02 Phase II Trial. Journal of Clinical Oncology, 42, 47-58. https://doi.org/10.1200/jc0.23.02005

Meng, H., Liu, J., Qiu, J., Nie, S., Jiang, Y., Wan, Y., ef al. (2020) Identification of Key Genes in Association with
Progression and Prognosis in Cervical Squamous Cell Carcinoma. DNA and Cell Biology, 39, 848-863.
https://doi.org/10.1089/dna.2019.5202

Xie, G., Wang, Z., Chen, Y., Zhang, S., Feng, L., Meng, F., et al. (2017) Dual Blocking of PI3K and mTOR Signaling
by NVP-BEZ235 Inhibits Proliferation in Cervical Carcinoma Cells and Enhances Therapeutic Response. Cancer Letters,
388, 12-20. https://doi.org/10.1016/j.canlet.2016.11.024

Jiang, W., Ouyang, X., Li, C., Long, Y., Chen, W., Ji, Z., et al. (2023) Targeting PI3Ka Increases the Efficacy of Anti-
PD-1 Antibody in Cervical Cancer. Immunology, 170, 419-438. https://doi.org/10.1111/imm.13682

Chung, H.C., Ros, W., Delord, J., Perets, R., Italiano, A., Shapira-Frommer, R., et al. (2019) Efficacy and Safety of
Pembrolizumab in Previously Treated Advanced Cervical Cancer: Results from the Phase Il KEYNOTE-158 Study.
Journal of Clinical Oncology, 37, 1470-1478. https://doi.org/10.1200/jc0.18.01265

Wang, J., Lou, H., Cai, H., Huang, X., Li, G., Wang, L., ef al. (2022) A Study of AK104 (an Anti-PD1 and Anti-CTLA4
Bispecific Antibody) Combined with Standard Therapy for the First-Line Treatment of Persistent, Recurrent, or Meta-
static Cervical Cancer (R/M CC). Journal of Clinical Oncology, 40, 106.
https://doi.org/10.1200/jc0.2022.40.16_suppl.106

Gao, X., Xu, N., Li, Z., Shen, L., Ji, K., Zheng, Z., et al. (2023) Safety and Antitumour Activity of Cadonilimab, an Anti-
PD-1/CTLA-4 Bispecific Antibody, for Patients with Advanced Solid Tumours (COMPASSION-03): A Multicentre,
Open-Label, Phase 1b/2 Trial. The Lancet Oncology, 24, 1134-1146. https://doi.org/10.1016/s1470-2045(23)00411-4
Bosse, T., Lax, S., Abu-Rustum, N. and Matias-Guiu, X. (2021) The Role of Predictive Biomarkers in Endocervical

Adenocarcinoma: Recommendations from the International Society of Gynecological Pathologists. International Jour-
nal of Gynecological Pathology, 40, S102-S110. https://doi.org/10.1097/pgp.0000000000000755

Bk, B, TR, SF HPV RS REIREALE SR TS MOCHE T[], EREE R 4R, 2021, 46(6):
700-703.

Song, F., Jia, M., Yu, S., Cao, L., Sun, P. and Gao, H. (2021) PD-L1 Expression and Immune Stromal Features in HPV-
Independent Cervical Adenocarcinoma. Histopathology, 79, 861-871. https://doi.org/10.1111/his.14435

Chen, L., Lucas, E., Zhang, X., Liu, Q., Zhuang, Y., Lin, W., ef al. (2022) Programmed Death-Ligand 1 Expression in
Human Papillomavirus-Independent Cervical Adenocarcinoma and Its Prognostic Significance. Histopathology, 80, 338-
347. https://doi.org/10.1111/his.14552

Solinas, C., De Silva, P., Bron, D., Willard-Gallo, K. and Sangiolo, D. (2019) Significance of TIM3 Expression in Cancer:
From Biology to the Clinic. Seminars in Oncology, 46, 372-379. https://doi.org/10.1053/j.seminoncol.2019.08.005

DOI: 10.12677/acm.2025.15113160 783 I A [ 2 3k

B


https://doi.org/10.12677/acm.2025.15113160
https://doi.org/10.21147/j.issn.1000-9604.2016.02.11
https://doi.org/10.1371/journal.pone.0257976
https://doi.org/10.1016/j.modpat.2023.100148
https://doi.org/10.1002/cjp2.184
https://doi.org/10.1016/j.ygyno.2022.10.003
https://doi.org/10.1016/j.ygyno.2020.07.025
https://doi.org/10.1200/jco.23.02005
https://doi.org/10.1089/dna.2019.5202
https://doi.org/10.1016/j.canlet.2016.11.024
https://doi.org/10.1111/imm.13682
https://doi.org/10.1200/jco.18.01265
https://doi.org/10.1200/jco.2022.40.16_suppl.106
https://doi.org/10.1016/s1470-2045(23)00411-4
https://doi.org/10.1097/pgp.0000000000000755
https://doi.org/10.1111/his.14435
https://doi.org/10.1111/his.14552
https://doi.org/10.1053/j.seminoncol.2019.08.005

[50]

[51]

[52]

Sun, Y., Zhou, X., Lucas, E., Chen, L., Zhang, H., Chen, H., et al. (2023) Expression of B7-H3 and TIM-3 in Gastric-
Type Endocervical Adenocarcinoma: Prevalence, Association with PD-11 Expression, and Prognostic Significance. The
Journal of Pathology: Clinical Research, 10, e345. https://doi.org/10.1002/cjp2.345

Hollebecque, A., Chung, H.C., de Miguel, M.J., Italiano, A., Machiels, J., Lin, C., et al. (2021) Safety and Antitumor
Activity of a-PD-L1 Antibody as Monotherapy or in Combination with a-TIM-3 Antibody in Patients with Microsatellite
Instability-High/Mismatch Repair-Deficient Tumors. Clinical Cancer Research, 27, 6393-6404.
https://doi.org/10.1158/1078-0432.ccr-21-0261

Qi, Y., Chen, L., Liu, Q., Kong, X., Fang, Y. and Wang, J. (2020) Research Progress Concerning Dual Blockade of
Lymphocyte-Activation Gene 3 and Programmed Death-1/Programmed Death-1 Ligand-1 Blockade in Cancer Immu-
notherapy: Preclinical and Clinical Evidence of This Potentially More Effective Immunotherapy Strategy. Frontiers in
Immunology, 11, Article 563258. https://doi.org/10.3389/fimmu.2020.563258

Ge, Y., Zhang, Y., Zhao, K. and Zhu, H. (2022) Emerging Therapeutic Strategies of Different Immunotherapy Ap-
proaches Combined with PD-1/PD-L1 Blockade in Cervical Cancer. Drug Design, Development and Therapy, 16, 3055-
3070. https://doi.org/10.2147/dddt.s374672

Luke, J.J., Patel, M.R., Blumenschein, G.R., Hamilton, E., Chmielowski, B., Ulahannan, S.V., et al. (2023) The PD-1-

and LAG-3-Targeting Bispecific Molecule Tebotelimab in Solid Tumors and Hematologic Cancers: A Phase 1 Trial.
Nature Medicine, 29, 2814-2824. https://doi.org/10.1038/s41591-023-02593-0

DOI: 10.12677/acm.2025.15113160 784 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.15113160
https://doi.org/10.1002/cjp2.345
https://doi.org/10.1158/1078-0432.ccr-21-0261
https://doi.org/10.3389/fimmu.2020.563258
https://doi.org/10.2147/dddt.s374672
https://doi.org/10.1038/s41591-023-02593-0

	宫颈胃型腺癌发病机制及靶向免疫治疗研究进展
	摘  要
	关键词
	A Review of Progress in Pathogenesis and Immunotherapy Targeted Therapy of Gastric-Type Adenocarcinoma of the Uterine Cervix
	Abstract
	Keywords
	1. 引言
	2. GEAs的发病机制
	2.1. 疾病谱系变化
	2.2. 肿瘤免疫微环境特征
	2.3. Peutz-Jeghers综合征
	2.4. 分子生物学机制

	3. GEAs的治疗策略
	3.1. 靶向治疗
	3.1.1. 人表皮生长因子受体2 (Human Epidermal Growth Factor Receptor 2, HER2)
	3.1.2. PI3K/MTOR信号通路

	3.2. 免疫治疗
	3.2.1. 细胞毒性T淋巴细胞相关蛋白4 (Cytotoxic T Lymphocyte-Associated Antigen-4 CTLA-4)和程序性死亡受体-1 (Programmed Cell Death-1 PD-1)及其配体PD-L1
	3.2.2. T细胞免疫球蛋白粘蛋白结构域3 (TIM-3)和淋巴细胞活化基因3 (LAG-3)


	4. 结论
	参考文献

