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Abstract

Cervical cancer is a major threat to women’s health worldwide, and its incidence ranks second
among female malignant tumors and first among female gynecologic malignant tumors. There are
about 530,000 new cases of cervical cancer every year, 80% of which occur in developing countries,
and China is one of the countries with the highest number of cases. For locally advanced cervical
cancer, simultaneous chemoradiotherapy is the basic treatment, but about 15% of patients still re-
lapse after treatment. Based on the previous treatment methods, once relapse occurs, the later
treatment measures are very limited. Because the early clinical symptoms of cervical cancer are not
obvious, most patients are in the middle and late stages of the first visit, and can not be treated with
surgery. Cervical cancer is one of the few malignant tumors that can be cured, so the determination
of the first treatment plan is particularly important. Traditional treatment methods include surgery,
radiotherapy, chemotherapy, etc., but there are certain limitations in the cure rate of patients with
locally advanced cervical cancer. In recent years, a number of clinical trials and studies have found
that immunotherapy and targeted therapy have achieved remarkable results in the treatment of
cervical cancer, and immune and targeted therapy has more accurate, effective, and fewer side ef-
fects. Currently commonly used checkpoint inhibitors include cytotoxic T lymphocyt-associated an-
tigen 4 (CTLA-4), programmed death receptor 1 (PD-1) and ligand 1 (PD-L1), etc. Vascular endothe-
lial growth factor (VEGF), EGFR inhibitors, HER2 inhibitors and other target drugs have also been
approved for use in various advanced and recurrent cervical cancer patients. This article reviews
the progress of immunotherapy, targeted therapy and related checkpoints in the application of lo-
cally advanced cervical cancer, providing more hope and possibility for patients with locally ad-
vanced cervical cancer.
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1. 5|

BB AR BRI R — R, HORIR S 2 R R B A OC, HA R o SRR I AN FL RSB
& (human papilloma virus, HPV) &G, Ho i s a1 HPV [ S ge i 5 30 R A2 R T e B B I JR R[]
BB 2ot R W ARG R, gt At UL 50 a2 E R, A 50%I1 E i
BERBLAET[2]. RAEEIUREITIRR, 1AL 1B )2 1B2 B 3ve & LT ARG 8T, @it 182 E
IEFPE AT, AR KR 7 B3 B UORIZ R A . 5 350 () T0US A LB v R sy, HEAFE0E
&, PUCEILA PRI EUT, BV 5 AR AT LA S| 67%, (HA5 2 159%0) &8 I & K 5
R, —BEKR, BITFBRTAAER, 5 FEEFRMN 17%[3], KL, SFRAREHIEIT 7 R8T
WA 2RI B B .

AR, ZR R TT KRR TT 47 AR N H T B 8 B, BHUS T B R aEOR . ek
BITVE B AR IT T B HAZ OoHLI 2 o B 5 AR B S ) 40 9% 2R G R B B 40, D0 He A2 g 4 M,
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RN B 5 e R G0, 8 s SR AT B 52 5 AR RE 7, SEBIRHZOm B I RNTIG YT o IR,
LG A 2 s 4R AR I S iR TT D e AR/ N« RRESZR . B B 55 2 i R B
13 7 RME[A4]-[6]: 2014 SR frin 24 n B SR LR DUIRER ST iay TR I B U, AR B E SRR T
BRI ARL7], $EE 2502 SEELRE IR TT B, XL 2 W sIL AR RE P I HE R T MR AR AL, FRAE H bR
DX Il AR OB T8O R0 gy, SIS R AT Y SRR AR SR T R S R LA, R 25 W REE (i
AL R A, AR S L T Bt A B A A BRI . DR, iy ML e 77 Y
HIUNIEI . R IR S S SR BT RO TR, DU R B R T B FURE VRN IEAT
LR

2. REATEETRETHNHER

2.1. PD-1/PD-L1 377 FHER R A1 = FifE P RO L

Rodrigues M &¢ A\ [8]HEAT T 9l AI JG TR & [0 TS 7 VR 9T JR 30 e 34 2 s A8 8 0 AH DR I PR 7
FENZR 16 4] 535, SR EZIAF] | 93.8%, 2 4G Fe 417 % (progression-free survival, PFS)>A 75%,
3 ZEF LT 3 G IRMIMERE M, 25 SR U0 B g ORI 0 SR 70 FH T ) e e 0 2 e S 2 e A
HEAF—ERJT 3. Santin AD [915 NHEAT 1 4NalRI I BP0 ia 7 S0 R A0T I RRER M B R Ve B B0 1 11
IR PR WF 70 (NCT02257528/NRG-GY002), AN ZH 1) 26 il i35 1, 6 AN H 1) PFS AL A 472 (Overall Survival,
OS)Z 537l 16%F1 78.4%, 45 R IHE /R BEA: £ 52 A1 b7 (0 52 v i 30, I8 iR L SR iR B R AT
b s, Hob 14 B U R PR I IR, e At T % .

KEYNOTE-158 [10] 5% 2% 1R FH M R Bk B P s 2470 97 28 L DA B B B B9, 45 R 87K PD-L1
FH 1 552 (1) ORR (Objective Response Rate, % M Zfi# %) 4 14.6%, mPFS (Median progression-free survival,
FRAL T HE A )T mOS (Median Overall Survival, F{7 S84 F )58 21 NMHM 11 ANH. BT
KEYNOTE-158 (1A} 5T 445, FDA T 2018 41 6 H hiis it A2k se 5o FH T & 8y J5 B gk e 1) PD-
L1 BHPE(CPS > 1) K B & HU VAT . H£T KEYNOTE-158 354314 Bl 5t (0835, KEYNOTE-826
W AR GBI IT B A AT IR AT BIRR S . BB L B 308 — 261697 . 2021 4F CRrchg =R 24 E)
RIE ) KEYNOTE-826 [L1]#F 7t 45 R o, WHIRIBREAST + 1bJ7 vs S8y T 4H7E PD-L1CPS>1 I N #¥
W) mPFS 9 10.4 #18.2 1N H, 24 4~ OS #4359 53%7H1 41.7%; PD-L1 CPS>10 f A#EH, mPFS 7
H4 10.4 F1 8.1 AN H, 24 A H OS 43518 54.4%F1 44.6%. 5T KEYNOTE-826 745 H, A& F|Bk
FPURRE RSB + VURERSPURAL T R 8 B B — 4RV @ NE, 3R13 2023 4F NCCN F 5 2
Jit L CACA Ly7¥am | FHfERE.

Frenel JS Z5[12]#4T T KEYNOTE-028 i 4 (NCT02054806), 5 7F Ak 1# R Bk #fii 76 PD-L1 BH %/
W A S AR B8 T A e AN e A, AR SR N B0 R 24 4, fER I BE VRIS E) 11 S A1)
PEAGH, SRR N F N 17%, Fd 17%0 53 (4 2)L 7302 (PR), T HA 13%MEHSB 4)
KBTI IERE (SD) . RSN, LR IR 7 MR 1) 38 I R AL R AR R ST () 5.4 N H, 1X—R
B) 5 FE BRI 4.1 AN H B 7.5 M AR BEAEERR, WERIER R SIE PD-L1 BRI E
e B P Bon T B BUMRE AR, JF B A 5 HAR SR R IR VA T A — 2

O'Malley DM %5 \[13]%} 5 & st F M B 3t FR 5 EAT T Balstilimab (—F4L PD-1 Huik) 671t %2 4
PR ORE I TR 72 o AEBLTRF T, SN T 161 4 HE, Horh 140 9] 5 8 R LR i A ] 1 AL
I HIX B B e pl OB —RE2iayT . WA RE R, NAEFE P, BUEME N 15%, 35 5 4
SEALRARAN 16 B M, AR 15.4 N H o KT PD-LL FHER S, BUEMERIAF] 20%;
IM7E PD-LL BT R, PURRIRERILH T2, HE MR 7.9%. HAh, 1ZI7 AU IR 40

DOI: 10.12677/acm.2025.151082 602 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.151082

Baz, FhRE

s R AR B SR B IR R R RIA ] T 12.5%, STy 49.3%. 1677 I & I
(3 UL LIy MR A RS S e 3 BN 5 i ¢ O A2 R 3.1%) MRS (R AE RN 1.9%). XK
#] Balstilimab 7£7677 Ji R A B S S0 84 R DL 1 B2 HARF A MIRIRACR, JF H et %,

FE 30 VR WUk, PD-1 I FIA PD-L1 ] 75 BB 7T IEAE A MR, X7 24 4938 3 B W7 PD-
1/PD-L1 {55 IH B, WT LA R 4H XS e 22 58 A, AT S e 4 P Lo Pt R A ) PSR 0
Sitgees B R NE B SR R VR T MERE ORISR, XTI R, MG RIIG)T T SAEE R AR, 1 PD-1/PD-
L1 S0 I, DX E oy B4R 4 TR IR T A 8. HAT, PD-1/PD-L1 50 ©IT 4k I RS T 1 Rt
PRI, IR AR TERE ORI B Aok TR Ah, RS TIN b BRI T A e B IR T
YEringT, MAERRT, DU SN J5) A i ) S0 1 R

2.2. CTLA-4 BHiEETERRIR

CTLA-4, {EN T YU ) e i 75 s B 3244, @ Se - ML H S PR g &, MMy T 44
H s E[14]. CTLA-4 it 5 CD28 s 4rék & BT 201, THIFMWT 7 CD28 xf T 4 Bas e/, M
MM T T A0S —E5@A, XMALHIRE] . et T T MM RN, 78 CTLA-4,
PD-1 1 CD28 S5 W IRl 43 1 AS 26 R 4% N, T 4B 1) S I SEAS DALERFHLAAR S0 Th RE IR B 245 P-4
BRI R . BT CTLA-4 FUIKREUS 4SS P O BELINT X — 3 B2, 3R 380% T 40 DR 4% S ThRE .
(F 5 B VR YT AU, CTLA-4 AHICHT 78 CLISEE e, 4 72 B IL AR B4t (Ipilimumab) , 1B A —Fh4t T CTLA-
4 e REBUAR[15], CAIFIARTE S B0 B PTG IR R o 12258t 38 5 G % 25 0 0] 9 240 i 113 )
5iEMREe IR KIEIEH, HCAPT Bk,

BT A AT S —Fh e B NS AL IR SR s B Ak, s #] CTLA-4 Thae, ARG T 4 fu
JL o FEET N B R R S0 (VR TT I 7R [16], %20 B SRR R R 45 i B g, LR e
JEAFEWI(PFS) N 2.5 /N H (BAS X 18] 95%, Yol 2.1 & 3.2 4N H), A2 A 1(0S) NN 8.5 M H (BEfE
[X[H] 95%, NFRA 3.6 MH, LRRAK#E). REFILARHRIIH R 2 EMEF W2, HEE
MSLAE B IR B E R RITRCR, BB AR A ER N, AR, AR R R AN 2.
— TRLE 55 [ HEAT I AT IE P — I R 36 (GOG 9929/NCT01711515) [17]4R 1t T [ Uk 7 Ja ¢ SR ITA
PRIV ST E SR M S B P R . %I REOR, B —FERR A RILT] 81%, BRELR
o 90%. WAk, HIHATT A T Ae T GOG0125 Byt 45 R .

23. MBS HESTRETINA

FRAE A BF 72 SCHR[18], K PLRE B IR TT SRIE AR T — 2967, TEIRTH MR 5 e K B A7
HH 5 THT R D0 B DR 3 NG R o o YR T 7 VELE S R vs 1 R I RIVE R, ik —2BEsE T HgR
ERITHRS . PIRFIICE BT —FhE X PD-1 (LT BESTR . 7E CheckMate358 iX4aH1[19], LN T
o1 (R R B e B . XY N4, A 4145 NI B Z4H(46 N). A U FICA R
PLGFIEAN Lmolkg, & 6 JA— W) SHRFIICRBLGIEA 2 mg/kg, B —IK) B A iRl YT, FF
SEIF A YW AFE . T B ZH 035 32 1 & A VLK B 45(3 mo/kg 7)) 5 g0l R G B 40(1 ma/kg 7115 O kg e
HIRGYJER AR, BILIIR, ZJEsoy g R AT 240 mg s, BRI E — R ER R
FREEAE . ¥R BoR, A BB WEMRE N 26.7%, 1 B IR WEMEN 41.3%. XFW L PD-
L1 RaBanfal, ghelRl s gl & VLR BT IIR 7 0 B R R v B 3t iR 3 2 s IR R ke

Balstilimab F1 Zalifrelimab {1 1 B G e ko A s 077, 1IR30 B T W 0 R 52 R PR B s (R E 7 e
—Tif David M. O’Malley %5 A [2013E4T A T BRI 73X R 245 90006 & VA 07 B 31 8 0008 TR0 785 0 o 160 9
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AN 125 LI5S LR L. ERAME 24 £ 76 B 28], JEAR BE EHUE, RO 2k
BT . 18YT 7 BT N Balstilimab 3 mg/kg B i — R BA K Zalifrelimab 1 mg/kg B/ — k. EER 5
AR R U EMEZ(ORR), IREZ s ASETT RO 1] AR AR e VeVl . S5 R BIR, XFONZ A&
TR . Bk B R M B R BT AR, AR g e R AN, XIS TR
B R ST VELE B SR AT T AT AT M S R

W9t 45 5 NCT03495882 [l AR [21] [22], J&—Tr %) 5k B o v o 2000 58 2% B idf AT 1)K
R 11 5T . T A R B H R WS P PD-1 Hiik B R RPT 5T CTLA-4 UIRFE IR PSR
7 (02 ARG RS v . BF BB AL TR D 19.4 AN H, BR R N ZE(ORR) N 25.6%, HL4E 11 56 4
ZEAR(CR)AN 21 B AR (PR) . MbAL, B3 B S FF T [A]14 16.6 S H, JEETE 1.3 £/ 16.6 MHZ
], M2 R, AU BB R BSTAIT 415, 1 ORR A 14%, 15 3 i CR Al 20 {4 PR, H iz f#
FFELmT ]y 15.4 N H, JEEM 1.1 ) 154 A H . AL RER I, A H BB R bt 5 3 gh R BT
R 24 S B ) SRR SRR AR, RN B R (R 52 A 2 Ak

TP IRIT DA N E SRR IT B E T I 2 —, Rl iR T 77 RAE B R s S S0 b I
BRIy, AEBEE TR ABRAFIE RS, B U S RIG TR AEAN AR RO T 2 B
EIRIATT 7 58, AT Ko ) A EE AN B SR (R AR

3. AT EETETIMEHER

ML P 2 A2 K A7 (Vascular Endothelial Growth Factor, VEGF)7E % Fh fifgg 28 Y rp S 3 i R0k, 551
JETE S SRR AN Mg S i T RN 3 . BEAUEOR, & VEGF /KP5S8 U Il A, H
B 5 KA MR . AE15F SRR, B 20 PR A DGR A LA AR S R M N FL SRR B (HPV) B
EYIRE . BAARNLE] L, HPV E6 & [ i ) P53 JE K Dhfit KL it — RPN M3 A R A2 a5,
FHEASBR T L VEGF Fli¥ 584K %1% 3 H 1--1 (Hypoxia-Inducible Factor-1, HIF-1a) {3 14[23]. X iR
TN VEGF Je F iR M 48 A i 1E V6 T7 8 AU R REPE

DUARER PR — L ) VEGF-A AR, 162 P yr e I B3T3, Hoh A4 B 3
o — IR FOAE ¥ DURER TS 5-RURENE BCA R T 5 S0 B4l BT iR, AU R AL
Fo —IiZdue NHRIEKIRLE: GOG 227C [241% T TVFAl 1 DUAER bt S fst B GET- 5 S bR 4 i g 26
AT AR . AR ZIT TSR, MR T I B S B 2608 11%, oAz Joik e AR A2 a) o 3.4
ANH, THALS AR AR T 72 N H o XEHER R, DURERPGUE N — R —I0I7T 7 R, fERrE %
FEF Ref% o SRR AN A R B — o IR R R Ao 1 SRER 1B = I BIGIR RIS ILH 5 T 450 425
H, SR EIR[25], MEWITECAEAR, Wi DUARER BPURE YT 7 AL S A AR W TR I B A (LT
ANH: 13ANH), HFER, A7 AN RS RGN

GOG240 Hiff Ft[26] & — Wk W+ & S0 fH BT B BE L RES, SR 2:2 Rt . St 98 B eV
il DR BB E N BT FBAEIR BT RO e, TR 452 BlE#H S, AR, AT
RRMET EIEWRG . 2 5F5 80 N paitbyy ARk T BCE DU PL(GRIE N 15 molkg)d . W4 RE
B, Seaaithyr A, AT A DR A BT R AL AR AE B (mOS) Al Hh A7 B TG 3t Jié A 17 I (mPFS) 2 2 4E
£, RER 17 A~ HF 8.2 A~ H (P =0.0035); 1Aty 450y 13.3 A~ H A1 5.9 /N H(P=0.0002). It
Ah, AT B TR BT 5 W2 22 (ORR) A 48%, Wi T Baalifby v 41K 36% (P =0.00807). iX4L%i
AR, TR HUAE G 1 B B B TS 7 T R 2 I R R a

TE 5 #0020 B O 78 R 2 B, HPV-16 1 E6 Al E7 R HREWH S & 30 L i 4l iR 18 EGFR. HF 7t 5L
PR, 16 E SR R B, 2 80% KM H EGFR MIm#IA. M4k, EGFR mRIAM E HiEE
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BB MRS %, I H SBREM TG KE27]. 5% EGFR KA K@M, B A AH-2 (COX-
)R MR L 3-FRlE (PI3K)IZ 42, MATIRIRI 7R CEH K T2 /N T2, B, &, ek
Ble. sy, e, thZskpepi b e BisE. HFAEBRIEN— M DIRE EGFR B2 R
EEFMa, 7B E AU R SR T R R I BT, BRI HL) 200 B Mt . FIR, BRI
JEAE & 2 o i B IR HPV-16 E6 8% E7 &% (B GL 51 1) 5 B 4 i /K 2B AL, NI 75 50K 2 B e 41 g 1
T-[28]

TE B B IRIT A, REESNST FRORIH — @ M7 280 BRI R0 B K s KU 5 2 1
HYRIT F R T TR AS R o Bl 6 5 200 40 138 S TS R IBTIR N, 3T X4 RE [ VA T 2590 1B 18 20 7 ik
1, NEEIFRE TG . XEQIE 2P RmEL, AMUFEE TIHRIT RS, OV SR E B A
HIVEIT SR IEHE 7rrfe.

4. INGERRE

LR PR, SRR T SRLRGST AR B S0 T R AT, A RS e TIPS B E.
SR, H TR TR 2 M T 7 B0, KUVEFEER M BB, mql i RS vy it Fu skt —
BAESE. T, FP B TRRG pein )T B FIVR T I A 32 B )2 500, (BT B A E e ia T TEE
FVRIT SIT . T IR EESS AL R — DR . SRS, IR T HLIRNG T 7 B S KR )T
USRI T EUORHIE 1, SOV AR AEA TE 2 23 T IR R SE R AW FE 45 R A, DAHESDIX — Ui 7
Bk e, FREARK, BEIUEIIFTIUR EMRAN, 07 B N AR HE . BEE R D A R
WETCHITRAN, FATA B AR, 5 30 iR AT A 2 U B 2 R R e, e 25 MoE AR 25 MY
L, BLan G 259 I AL IR 25055 R JR) ARG S0 B DR L. (H H BT BT TR IR T JEZE VR T
A, BATHGE A B Z BT SR S ME IR T %, AbBA S B0 B8 A B RaTT .
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