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Abstract

Vascular endothelial growth factor (VEGF) has become a therapeutic target for several malignan-
cies, including cervical cancer. Chemotherapy combined with a fully humanized monoclonal anti-
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body—bevacizumab, has become the treatment of choice for patients with recurrent and metas-
tatic cervical cancer. The regulatory approval for this indication was based on the Phase III ran-
domized trial GOG 240, which showed statistically and clinically significant improvement in over-
all survival after the addition of bevacizumab to chemotherapy: 17.0 vs. 13.3 months. The addition
of bevacizumab significantly improved progression-free survival without affecting quality of life.
GOG 240 confirmed that the treatment effect of bevacizumab was related to poor prognostic fac-
tors, and those with medium to high risk prognosis responded well to bevacizumab treatment.
Circulating tumor cells can be used as biomarkers to evaluate the efficacy of bevacizumab therapy.
Vaginal fistula is an adverse event associated with bevacizumab. Immunotherapy has entered
clinical trials to address the clinical need for effective and tolerated second-line treatment in this
patient population. Targeted by immune checkpoints, immune checkpoint inhibitors break im-
mune tolerance through the PD-1/PD-L1 pathway, and are effective against some advanced cer-
vical cancer, but a large number of clinical data are needed to evaluate treatment options, indica-
tions, and contraindications. Anti-angiogenesis and immune checkpoint inhibitors bring dawn to
patients with recurrent or metastatic cervical cancer, but their complications deserve attention.
Extensive clinical applications need more clinical data.
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1. 5l

B S A AR A E R DU K I AE s AN 2018 SRR AR Bl vH AT 57 51, SETC 311 TIAN. HE
flivh, At ey 85%1 B Bl JE TR A TEMRI AR P I NE K [1], JET R RIAERKIN 18 5. RE
IR EHUE R HPV BN AT, A SRR S S0 I A A, R 3 R 0 20 B 2 iy I8 P ) 7
mi AR, RS E SR AR, T HIESERAERAIES . FIE S8 T ARG TIRE TR
TP B RS, RS 3 SR TSR T I BCR BB A IR, (AR A ) B 500 o R T T ST A o g 0 e
AR o B R B SR AR T AR S B U VR YT TR EE 22 . A 20 {20 80 £EANE 2009 £, 3G [ 5E
SERTFEFIT(NC AR (GOG) AT T 8 Tl 11 SIREHLIRTS, 1Al A2 M AN 5 A 1 = 0 O AL Y7 RICR,
GRS NKE, Py RN AL — AR AN IS B R . A SE T R R v, 440
WL HRIT RRIL — I 251 . BEEILRN R AT TR e, IR R FE BRI U RIR N, BB iE
BN, 0 S B A AR R BE— 2B IR\, BEIRNRIT B, AR TE. SR R B B
S B RAR o A SUE S VR TT KBTI A R B BRI T R SO A
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1971 4, Folkman $2 MBS, M A AUE 1~2 mm® (ST R JERVAE K AT A TR 1. 40 4EE T, K
EHIBT AR SCRR Folkman BB, HUIILE A BB B SO IR R T IBE R 2] PR L, 5 S o e
B, PEERE DR IR END, Wk, REERSE, 7RSI A AR I Y
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ERWF AR R : HPV16-E6 & AN p53 &2 &1k, HPVI16-E7 H A RB & A KIE, % SEEIESHT 1o
(HIF-1a), H&SEUNE W AR R F(VEGF)RIE LR, MR ah AR M A i, g i A i T it 72
H1, VEGF EHIEWHENEN . VEGF @il 5HZ AL G, WomE & 40M 15 S, JImA R 40
(IMEEE . TR A, CAUFSCOEE 5 U E N 0 — LR AR 281 5 VEGF [MRIAFEE, 1T HR B
VEGF ik, AEFRBIBMAL . FILERxT VEGF RIE VAT IR RIGE =l . PUlE AR mRE 2
DMRER e REPUMA, AR DR EPT. Monk 25\ 2009 SE4RE T GOG 227CIH HAIGRAF 7T o 5517 s it i
HUAHEE,  DUREAHT R 2GR YT WA A 5 R M B ik 40 i B S R AP RCR, A6z PFS #1 OS 435Il 3.4 AN H
M729MH, X—RBNT AR, (BT 2R IERIEE IR PFS & OS Fi&, enbiiliE
BRITAR[3]. 2010 4 Monk S8 A X ARIE ) —IBEHL N SHIEPRIT 25 R iarkia Je (UL VEGF 2
PAOURE RIS R BRI 71 (TK)) B A L i 5 JE J (lapatinib T35 B2 A4 PR 1 32 4K) VR 7 U1 S22 R e ik
B, RGOS A 50.7 vs. 39.1 JE, &R (RR)A 9% vs. 5% [4]. WIRBLIX L84 NIRET I FU 45 Ry
Ml SRRV B S B R S, B4 2009 fEFFUAT GOG240 NIZ/EMIY. FR itk = Sumih
Jr, EPUIE AR AT HE BRI SR R BT PTIN A A IR TT S F I — T4 5 A I AR 7T

GOG240 NN 452 Bl 52 I VIR B St J o, e — LTS TE . BENL. TPt t. ANHEERL N
WRALIT + DUREABT(SEIG ) A AT (TR A), 45 SR EoR: SEI0 A T S0 1 AE AR U B T R
“1, OS K PFS #HRIEK, EiEMEIFH WAL R EEZER, SRy, Wi IRHSS 0S N
AHF(17.0 vs. 13.3 P H). JET-H A 0.71 (95%Cl, 0.54~0.95; P = 0.004), PFS 1#11(8.2 vs. 5.9 A ; & HR:
0.67; 95%Cl, 0.54~0.82), RR 34/11(48% vs. 36%; HHXIME* 1.35; 95%CI, 1.08~1.68; P =0.008). Tiidt}E
JEPRHAAA T R EEZ R, PR DT IC St SO ASi[5] [6]. BT IR O 1 DA HTia s 45 R A
KA, BoRn: AR PETUEA R SR N IR I B seg A7, (BREA R EKE
B VMR RGO R AR A o K [ R ET AR S ARG 5%, L 2R R P 5 R AR 2R i 5%, VEGF
R, UGG, U A s T PR R B v ) R AR LA AR P 5, SRR R AR E A .

T AN R DR 2R (0 WA A A — 00 10 3011 PR AR 1) 255 B4R ARFAE Y logistic [RIAARRY, 145570 fff
ET 5 NFEEARKRMPMLTERE, IEEEREAN . RERES. S5 AR EsT, L
JAZ W RS O R I RNANRS < 148, B30 1 43, 43 AMK(0~1 BRI 5R) 1 (2~3 TR =) Fll s /i (4~5 R ZR) [ 7]
GOG240 I Ja BEWF TN %70 R GEREAT T B REYEIRAL o« WF 7038 & DUAE A R 40 i (CTC) I B 5 DR BT ia
JTRRBEIEAG, &K CTC & R PUIGIT G, PFS fIZ4#(HR 0.59; 95%Cl, 0.36~0.96), &/~
EHEMGIRIM CTC L& n] LME AU A= siG I 45 S 1 i A= Pbs 5 4[8].

2.2. UMEEBETT T REH

PUIME EBIGTT AN RFF: VEGF £ IR 5 RS I A b Al 3 S 2R R, DR P
VEGF SRS, S M Az i 5 B08T 2 B 0 AR A Vi 3B AT 55 5 Ji e I J e “ IR %4k, Al
VEGF Djfighats, FECEMEA NO [y T Bl s Wi Isg hn A =B 40 i #ui 51 ke i) 4x 5 s i, 51
RS S ER PR TS LA A R S S B bk ke KU . GOG240 OSSR R: DR HTTS
SR R PR R i LA e (AR T o T A A UL (L ) TS R 5 e o T ) 4 A A=
SR e, SERPR AR BT R B S B0 T R DR TIR T e BIIE R R ], 13 fi)(6%) B E R
BB P EIRR BT, REREFEEROT . 852 VREBPURT IS E IR TERE R A .

PUILE E IR YT R R R MRS B 8 1R T T A AR R X T 3ns W IS = R M e i 1k
BHUE L, B SNEE RIRT 5 e S SR TR LU ORAEAF IR A, AR R I AR T i e A A
IR RN R 08, R AR B IR B, (ERRATT L I B A BT A AR
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T SRR Iy, AT DAERAEAE ] SRR, EAREIR AR, T IUOUR SR IR T
(K3 — AP 3, dn el A P T IIE A 25 ox R AR A RO AR %S & B BT s A2 i 5 AT 251 AT
REITRG FIRE IR pUE A sGa A REE, e R BERESE Gk Ay, o s i
FUERMA RS, IEHEMRBRERIGKEOR, U] S 7 2, KBTI 4L, i 4
BRIRTT BN IR R B SR G107 I 1 E ALK

3. RERTTEBRMESERTT PHENX
3.1 BRHIESEREATHERIERE

P IR TTAERIRTT 2 B T8 K IISRE, e 25 s il ) () & AT R e va T s N T — A
W, WHE R BRI B U R T R s I YA T R 3R R R e AR R R . B
R AT s, B F IS SET-1 (Programmed cell death-1, PD-1) 5fd{& PD-L1 I PD-L2,
PD-1/PD-L1 HA b B (KA F = X, PD-1 #1 PD-L1 MHEAEG, Mk FEE 5 25 T 400005
e, DRI IEF AR 52 B & e A i Bk, S E B e AR I B R . AR X P S T R
SHCD8+T ZHfyi /b, FHL T Sz 4 MRl T KA B4, 80 A AT Fn s e Y HPV
Frot e R s HE N S0R R K, W RIS & HPV [ E6/ET & (] i PD-1/PD-L1 %, SRR
A ThREANE], AN e ki, B R L. Kim ZAWF AR KB HPV ES & (s oS % i 4k
KK 722 4K-1 (EGFR1), MIifi L1 VEGF [36ik[9]. RILAT LA : /a7 HPV Yy S 80 #i@ A2 I HL
Hl 2 PSR 2R, FL— 2l 5 DNA A 2175 £ DNA il — R0 FACTF I FE S 8o k4,
[ B 0 1) G P A £ L DR, DR AP T R A 2 S i . XX — R R R BEAR, A A UM EE R
(1) F S0 S YR IR T IR 51 AR 2 5 IR O

LA MZ RIS I 45 R R It 96% 1) N2 5 3 S I i fa 2 HPV BHPE, 1T I i shi 7 491 - £
40% PD-L1 it ik . 550 E I NRARRASH K b PD-L1 & A EIEK T 5™ EAE A, EW 5L
B ZH PD-L1 B ARSI SR> BRIE . EHEA L PD-LL dRik, Rk RREEWH B,
FIL K 34%~60%, &L IRIE T HUEA LT PD-LL RIALR K RIEBA—F, (HAFEERA R RIL R
Z SRR —IRI[10] [11] [12]. AAERKIIER HLH HPVI6-E7 /KFEAR, s i 22+
HPV16-E7 /KPP ;s A dib madriEs PD-L1 /&8 HEbr AR RIEEFI(P = 0.017). B34 HF
HPV16-E7 55 PD-L1 & [ %1k B 5.3 IEA (P = 0.043), #&78 HPV16-E7 n] REE L fil ) PD-L1 JB K, JR59
SXof Jirk 98 240 B ) e R T T YR R AR B 58 . HPV-E7 5 pRb (556 S S0 i 8 1038 Ak, fovram pr ik
AT AN SZ A ) G B

75 5 300 i3 v PD-L1 Rk 5 A A7 AR [MAFFE B AR DG . B 3 PD-LL RIE 5T S
FHIR, PD-L1 BH 4 i 83 AH 5% 5 W 240 i ) A7 7E -5 i F8 8 AN R 10U/ A O » I LB I R AR 88 &5 L 427w PD-1/PD-L1
3 7 B A R AL o A A L R 4 21 R PD-LL (3R 5A 2 PD-L1/PD-1 I 7VA 7 A 2 R4 .

3.2. ImKFFR

CHECKMATE-358 7&— Il I/1l il ik, 49 Rt #ht(nivolumab) (5F 14 X 240 mg), HTHE K/
R PE HPV A OGRS GV R 24 (553t 19 91, ANYIENE 5 Bl), H LM 26%, I98E U,
F145 1 %1 CR.4 % PR ¥4 6 > H L 1[13]. KEYNOTE-028 /& —7iil IB #i#} 5% , pembrolizumab (10 mg/kg/14
R, FFEE 24 A H)AE 20 A~ PD-L1 BHH: (B S S A48 BA A b AT o B 30 BA A EH 24 44 J 38 R (10 44452
DR HHIRTT), ORR A 17% (A PRs), W7 k2Lt a0y 5.4 > H[14]. KEYNOTE 158 I /K SE 46 72
XiF 98 LR P B R B I S RS A s IR FNEIT AL, 77 B 2R R, 77 B R
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iR (ORR)IL F 14.3%, fU4% 2.6%1) 5¢ L5 A 11. 7% /0 2fft . WT 47 432 R& 1) ORR A 17%, H.
ORR 5 PD-LLRZSTE K, Bl BE VTR [ A0 Mg in(BEv; > 27 i, ORR 4 27%), /R Gt A 4
il B AT AR RN [15] 0 B S e 2 A ARG ST I S — I 11 A AL AL 2 GOG 3016, & B R AI/EL
RV e Sk s, TEBESZ DU SR I XU T B8 DR BB =T R . 11 BN 4 S,
Z# HZ cemiplimab (% 3 Ji 350 mg) Bl E AR BRI R 2G40y T . Rese e, FHuME. mINE R, L
BREKEE, HIBTERYE PD-LL EEARIEAKPE R, SRFCR R T 92454057 [16].

HPV i 3 (AR 40 i S AR 7R S| b oA e vh R 8 T AR, S EUG A s A G R (CTLA-4. PD-1
A1 PD-LL) 7 RIAB[17]. B FUHRIE PD-1 ] 52k 80% HPV16 + TDLN A1 20% HPV16 + PT 1 E6 4¥
SPE T AH RS N, CD8+. FoxP3+. CD25+T 4l is/KFTi, WESE 7 HI72[18].

£ TCGA % 8 3 (1 %R i 7, HPV E5, E6, E7 J# 4K [ F1 PD-1/PD-L1 KA1 58 5 Mg 652 [19].
gk R AN TUS A R R IEAHDG. 200, HPV Wi 5 PD-1/PD-L1 Z [AAHH I R M IS A BH . B
FFW, E6/E7 #i% PD-1/PD-L1 fli, $5 PD-1/PD-L1 #h#4hn Th2 BUZH R 1A IL-10 FIFEIE LA Thi
B IR 7 IFN-c AT IL-12 f30 PR S B0 e JsI AT CIN gk — 2Dk f .

X BB AR 7T 2~ PD-1/PD-L1 #IFIE s G HPV /v S B S a7 i NAZ B IF I aT 56, B ATH)
W FL 77 1) 2 PD-1 A2 B I E6/ E7 EmVEIT BIBLAIEIT - 4R 7R, 55 gRNA-PD-1 Al gRNA-HPV16
E6/E7 WG VRT3 A TR AR &, B8 1A . IbAh, FEBCEIRTT IS, 2RI FOR4H . CD8+
T CDA+T bk EL 4T i (1 250 386 m o 1 76 EAT B ARG 36: IEFEAJF 75 % Fh PD-1 40131 350/ 15 771 nivolumab [20].
atezolizumab [21]F1 pembrolizumab [22]5%4& [F22 U4TT (CCRT) A 97 W HH AN &2 % PR 5 e RO A

T ELSRIAZ, PD-1/PD-L1 #fil7) Ly E B — M al AT (VA7 75, AT DA Hr e v 40 i 1 S
e, AEEANMIE T teAh,  H TR T AR TR A R (R3S PD-1/PD-L1)YA YT H 20 MR AR
RIG R T eI RRESMERFE R ENE . TES- P RBL e, PD-1 ikl 70 5 Hoph a7 7 UM 16T
B i A A B I S A R T BEIRTT, AR PD-1 #5256 97

ARPUMAE AR, 62 A RUMHIFIEM A 507 5 R 1 B 30U IR VR 7 I CE I R 9T S 2D By
B, ROREERKESEE, FERBRL WG, LT SRR SIS, A4 R ER R
X B HUERYT I K. HATX B IUATT E R T SRR E R, S SR 26T A R
A 2 TR 5K

B O

IR T I IS B2 4 T B SCE B B4R G RO R SR B [, 48 T IR %5 3
RPNz, B IR IRR. RIFRROHE T S, RREERNEE 545 H
bR UL RUHIRH B BE 0 BHE IR PR BE JEOUHE™ BH e R 2T 20T .
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