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Abstract

Ovarian cancer is the malignant tumor with the highest mortality rate in the female reproductive
system in China. Currently, there is a lack of early and effective screening methods for ovarian can-
cer, and most patients are diagnosed at the late stage. Therefore, improving the early diagnosis of
ovarian cancer is an important and effective way to improve the quality oflife of patients. At present,
the main screening method in clinical practice is transvaginal ultrasound combined with serum
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tumor marker detection. In addition to the widespread use of carbohydrate antigen 125 (CA125)
for the diagnosis, detection, and prognosis evaluation of ovarian cancer, serum carcinoembryonic
antigen (CEA), carbohydrate antigen 153 (CA153), carbohydrate antigen 199 (CA199), human epi-
didymal protein 4 (HE4), f-human chorionic gonadotropin (-HCG), circulating tumor DNA (ctDNA),
and microRNA (miRNA) have gradually become biomarkers for assisting in the diagnosis of ovarian
cancer, in order to improve the level of early diagnosis of ovarian cancer. Based on this, this article
reviews the current research status of serological markers related to ovarian cancer, in order to
provide reference for future research.
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1. 3]

O S IR VAR A R AR R L, ROR RO T B SR T e . T ORI
R, ABUN, SRZMARER, HMECLRHURIL, FHIBELIRIT R b FAERLN 93%, (AT
S8 A L DR A B R A I AR R AR AR L, AR R R IR R BR T B SR 5 A 2 30%, KR HC
PHEFEESE, YR RCLREN, MMIEE 5 FAEFRION 27%, FrL 2 EHR IR K b
R[] IR T O 8 8, MR R s, SR RO, AT FARIRBLIERE, fR
IR A DIBR BORIEE . RIS, A3 2000 Y12 it SRR AL T I BLIN 2222, R TR M7 i
AR, REmBFHELEIE, K EFAEAAN ] SRR S iR 40 7 A ) B R e 1 G e s
R, RIS W B8 150 LA S A Va7 RCR IR HE 22 B 2] (3]

R bR S VVE N — R A ST, AR RARLACT, — BRI B BURERIL, B M4
KIRANR LR, TR RS, RISRBIRE. BIFURR, PR bs S R 1 4 & B
IRk, FURETRCENAR M . AR, R RE I A R AR T A SRR TR
R bR SR 2 — P AR RIS W ik, BT (5 s, AOCRTH TR B2 b, S mTH
TR AR R il & TSR, HRTEME S Wb S 202 BT AT AR SRS IR 2 2
AT o Beids MUK e BB BRI E AR B2 ROtk R ik REEER N BORER iz
JS2FH[4] 0 93RS EEAR KB PR AGE 2, i S SR FH 2 il 88 Ao s A Bk 5 e M SR 3745 B v ) R SR [5] o
BUREA < O SR ge L5 b 25470 F 3k Fie R AT ) 3
2. CA125

][l

CA125 & —F4> T &8 KT 200 kD Wm0 THEE . HIEERE MUCL6 A F4e ik 19p13.2 X3, FF&
A 5797 ANRIENT, MUCL6 LK 4 fid 7k = CA125 25 4, CA125 T BAEAE T b e v n S 4 2R A\
IR, R ANBEIMLE H CAL25 & &R, H EFR2 35 U/mL [6]. 1fiih CAL25 /K-Fr] H - il gp
SR DR, PP FR T RBOR R TR e R R R L . I CAL25 RS S AT
PIRBRIT MR AER R, k2, CAL25 /K FFEFHRFEL/NT 35 UmL AL A TG R 4F ATG 7 A 2 bR
o XTSIt A JEC DR 4 G B, RJE CAL25 78 1~2 N H W AT BB IEH /KF, WiiR CA125 {Hirs:
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H#(CA125>35U/mL), MITU/RA S ARMIETFIA g H LA 35 U/mL brdE AW s G L8 K, BURE
N 89%, HFRFEA 92%; MU EE B H T E%MIG CAL2S FEER(LE, WF EF5 UmL 5% 10 U/mL
WERRRE. Kk, CAL25 Zi2Wr bt sms . FIWrG 7 R . WEEIR & % 10 B E48 AR [7]. R
FEGL IR 775, R A 50%~60% (1) 5P i | 11 4# 1iE + CAL125 (>35 U/mL)_E7t, 1 EANREX 4) CAL125
ARG LN A G R URIAF]— 46 R0 a0 1 5 B 0 RE . O SEFRIM . R K I A A 55 1) o
=i[6] [7]. Mongkol %5 [8]4F 7T 59 51| G} 5570 Jifydg 5 25 F0 61 45 OV 5L [ 1k Jiffed A 1fLiE CAL25 /KF, 4L
& CAL125 & & KT 35 UimL 1ENBAMEFIBbRAERS, FL TN o0 S0 0 RS . Ry 57 B el 2 0
83.1%. 39.3% /% 60.8%, FHYETIMIME 57.0%, BIPETRMIME 70.6%, fEBHPEZR 60.7%, BIPEZR 16.9%; *
B BBIRG I 11375 CAL25 S [X 73 B BERBR (1 R PR — e M uERf I, (E B0 3 X 0 {1 PH M B B P 1
FEBL[9] [10].

3. HE4

HE4 SCFRI 5245 e B (A B WFDC2, & —Ff i HEA BRSNS A, e SE
ZUMEH MG mRIE, MRS, . fiE. B, BRI RUEMR A EE AL AR
REURERIA[11]. DRI RN, SR HEA i, X B S5 (1 BUS M ARy M 38 & T 6046 CAL25 7E N 1 3L
R bR A [12], LTI N S 1) REE . R B R AERPE S 71 48.28%. 80.17% K% 64.22%. HE4 %
TP 5 O SR AU 5, 93%ITI SIS . 1009% 01 1B P I REE #6145 HE4, 1A 50%(1)3% W 41
Mg HE4 m3RiE, FtEop s HEA (RRIE, Z85 Brlae 5 b Rk op s 40 b 1 5 IR (6 K 2
HE K[13]. WEFUR I HE4 75 RN O 8% B3 05 Fh s 35, 7632 P40 s AN 1k s b 1) 3R 08
2 B KT [14].

4. CEA

CEA (@Mt Js) 2 —M B A NI R 5 e I BRIENE 1, IEH 15BN LIS & SRR,
UPRZ BB IR R ARG, MU R R, 52 PR 4 b R RaA [15] o B IR SR 5
U (0 RS RS 5 40 ) 72.60%- 43.30%, e[S UL, CEA RIVE Ay b KPR (s dm 54, (HAR
FEHE— T RS AR IC Y . CEA 2 T 2 UM AR S A I R By, T 2 v 9 9 BA A 445 SRR R R
BE16].

5. CA199

CA199 L2 —Fhgh B (I AL HE B L MR bR 64, TR IS RB T A EZO MR R e . H Al
WEFCR I, CAL99 TE I 12 77 Th 1 BUR M ey, T AL G iR 8 1L CAL99 (R7KFHH & L7t
TE P S 1 Bz 20 % 90 1 R PR W AR IR A B R RO [13] . BEFUR I, X T CAL25 ik BAR KGR S
WV SR B F T S, CAL99 ME /KT ] B m R IRAS, o BLIRAN CAL25 A2 . FBlE Il CAL99
i, FCTU P S 0 R . R4 AN 61.29%. 83.20%, HA —EMSHME[16].

6. CA153

CA153 &— ML IR PR, NI IS W R br e —, BTHREAN—XK, BTHEREK
W, FIET 2 RSB IIRE N, ATIE AR S MR R 2 —[17]. BT IIARBTEN , MR iR
FLF ] CALS3 7E b Jz 11 O SL 0 2 S o JH b, BB R, HR R FE B . CALS3 FAUAS I 5 o o
B R B R4 5 28.30%. 99.99% [16].
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7. p-hCG

I R 45 6 L3 K B-hCG /KPR E & 5 N IE T ARGk, HAE N —RBEE A, G a2 40 i
R, BRTIEIRRGS N AT B2 Ak, BRI R IS B-hCG KA F i, ik, p-
hCG A8 4 S FH 2R i 2 Wb, a9 S0 . LIRS LA 2 15 i S (18] o L S TRURS U Tl B S0 (1) R A5
JE R S 43 75N 86.00%- 66.00%, IR U A, 4R ERLZE[19].

8. I 7&MpRIFR SR SR

AHAL T B TGUAS I AN O VA o — o i 375 IR b B KT, BB A, 75 (R 23 A T ik 2 1) 22 T IfL 375
IR bs EADTEREA R K, Gt FEI ARG (T B — TN BHPE) B R BEURE A0 B I8 (BT 00 BH ) Bk
BREFRE, YE I HT 2 UL R A 2 Ak e W S i 2 W v AN

5 FC At 1 7 e R b 5 A TR R DU R R v B2 T N S 1 R USRI AR ], BCS Al IIE CAL25 It
HE4 12187 51§58 1) R UL 76.4%. K57 95%, LUk il i CAL125 B R B 43.3%. Fi R 95%.
R IZ T | 3 5N S A A I 1 R B 39.5% . 4F S FE 95%, L BB if i CAL125 RELE 15.1%.
5 53 P 95%PBA S 7t 5[ 20]-[22]

FAEMREERER, % CA-199. CA-125. CA-153 /KB4 U0 £/ R inE, Sl BT
e, Uk BH =R AR ETE IR IR 7 B2 W BB R, fER M B, CA-199 /KPR35 5
FHBA, UL CA-199 /KF K 2 3E F T U1 5490 148 Bz Wi LK USRS [23]. CA-153 7KF7E B S5 ¥ 5T
el A B E RS WNE, rToRsh CA-125 1E G S5 BUS M 77 TH AN 2 2 Ak o F B =Fh g br S0
IR -5 e ) o AR B DA KRR R I B BARAE B S VIR R [24]. bAh, CA-125 faril] i S5 1) R X
FE 35y e T AR B A R AR S, ULEH CA-125 7EON 8L b 2 UL MRk, RefS 3R S op S i R B .
H i 9N S8 5 L7 CA-199. CA-153 7K P4RFRE IN S AN ) 43 I b (1 BE ME 26 AN R [25] . 1fLiE CA-199.
CA-125. CA-153 /K°F-7E IV WIFF RUBH PR R = 7 L300 3R & 1 91, H CA-125 fke R ies, i
Bt DN S A N, CA-125 MiE K P alilk s, CA-125 e H At 3 ol o Ja s 26 470 B8 REARE /= B B 12
T PR R DA R R S 14 [ 23]

MR REY, B FE S5 CEA. HE4. CA199. CA153. CA125 f—iailltbEs, ZRT
Giil2Em (P >0.05); BCA AT R . HEREIE: CEA. HE4. CA199. CA153. CA125 H—f& il 5
., 2R BAA SR (P <0.001), B IWLECE R RESE 2 W R BUSEAAERG B, CEA. HE4. CA199.
CA153. CA125 IR WHIMRE R EYD, BEWERf SRR AR Je AR E KR, IEH RGN Bk g
PACEYIBAR, AR, FRERSEE LT, R R CWIALTEA MR, (HE—ird
YIe Wit e LA RS EME R A BRI, W2 H&KRERERE RS, 02 MEREEE
I 00 FT A R e IR A, R EAE R R R SR TR I A R A S R EE[26]

9. ctDNA

ctDNA (circulating tumor DNA)JKE T~ Jed 4 il 14337 25 41 il DNA (circulating free DNA, cfDNA). 541
SUERIAR L, T M 1 A P0hs S0 B3 R 2R KU fe /)N, wT R4S BE AT (K JIRg 53 B k. ctDNA 434y
ARSI 22 P D 2 AR, ALK B AR L FRNMRR . PG (B DU )RR A R DNA LSS BT
CIDNA TR FH F s i RIS W, SRR TP SR &G TR 5%, OF KEFFFIESE,
b5 RPE P SR R I O SN AR LG, O SUR B ctDNA K EE TS, B ctNDA X 5P S 2
AIRBURRE Jy 88.9%, 55 89.5% [27].
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10. miRNA

MIRNA & — /N T A4S RNA, KB 18~24 NMZIFER, nIi TR RIE . 4Hf /I miRNA 2
EATAE T AN, SSEAMBIERSE S, FIAGEHL. M. FEMEA AR PR, 2
iR 75 25 (10 AL A b B o U 22 THIT 7T CUAIE B miRNA 7E 1375 Fh 1 A 90 S8 A= ks B (3E P v, (H
K2 HH A OP S a0 T i, midE R AR . DF AR 143 Fh miRNA 1, gt 8 FHTE | OR L
ML EFRIEN miRNA, Bl miR-182. miR-183. miR-202. miR-205. miR-508. miR-509-3. miR-513B
A miR-513C, JFEEILIMIFZIZWIH Logistic AR, DATMI BN S0 KU KIMESE, I GEO #i¥E 2 T %k
PRS2 FF ] F B [El i i & A% miRNA BHE S8 24T 50, 1 4H 5040 A 12 W7 N SR8 1) 52 10 SR AR AR i
2R N AR 94 0.85 A1 0.86, TN & SR #:17[28] .

11. i

ZE LFTIR, O S LoV AR A R G R At A e R R, T CAL25. HE4. CEA. CA199. CA153,
B-hCG. ctDNA. miDNA 2 IiUfILi5 it e b &0 E OF S0 S5 (0 B 27 b A iR 2 i i B 36 1~5 411
25T AR 22 TN P SR8 b 25 4 B TG W 55 KA A U O B0 12 W R BE I AU RRR, AR ELERTT
T T o R A2 ) LIRS DN E O LS 2 W R AR AE SR BR 1, HE4. CA199. CAL53 R IFUR IR 57 P 5 i »
B RBUEAR; CEA BIUR I R BUEE S, (HFEREAS; M CA125. -hCG. ctDNA. miDNA HLIGHG I )
R AIRE S B AN f 22 UL IR A e G A 1 R . e 7 e e i . 22 T VS bR A i
VB R mT T 0 SR AR A D RIS A AT I R TR 52, AR SR 7 B B v R = R ALk W
Bl O S (1 58 LI BE (AR A I Y

SE
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M F

Table Al. Efficacy of single detection and combined detection of serum tumor markers (CA125, CA199, CA153, HCG, AFP,
CEA) in the diagnosis of ovarian cancer (Hao Jun et al., 2022) [16]

Mize 1. MiEMEIREYI(CAL25, CAL99, CA153, HCG. AFP. CEA)BIEN 5EL &+ 75 DR RS W ch A%s sk
(FBEF, 2022 ) [16]

lhiac il Ei=p AUC TR (%) RS (%)
1 CA125 IR 0.661 65.20 70.00
2 CA199 FA IRk I 0.490 22.00 93.30
3 CA153 IR 0.605 28.30 99.99
4 HCG HI Al 0.478 57.70 60.00
5 AFP TGS 0.622 76.20 53.30
6 CEA HLIJURE M 0.603 72.60 43.30
7 6 UK o il 0.793 67.70 96.70

Table A2. Efficacy of single detection and combined detection of serum tumor markers (CA125. CA199. CEA) in the di-
agnosis of ovarian cancer (Wu Li et al., 2020) [29]
HMiFz 2. IMIEMERRSHI(CAL25, CA199. CEA)RLIEN SELE 1NN A IS W h BORRE(RAIRSF, 2020 £F) [29]

s Rl EERA BT (%) FF 51 (%)
1 CA125 FRIJUG 75.8 96.6
2 CA199 HLIFikE 43.2 921
3 CEA HLIJUR 35.8 93.8
4 3 T A Aar il 926 91.0

Table A3. Diagnostic value of CA125, CA153, and CA199 single detection and combined detection for ovarian cancer (Gou
Chaoyang et al., 2022) [30]
Mf%= 3. CA125. CA153 5 CA199 S K EX &1 MIxt IR E IS HNE (D FARESF, 2022) [30]

FPs iRllEEEAN UK (%) e 51 (%)
1 CA125 FAIJG 76.0 74.0
2 CA153 HLIJUG 70.0 72.0
3 CA199 FIFURE 77.0 68.0
4 3 T A Ao 90.0 70.0

Table A4. Diagnostic value of CA125 and HE4 single detection and combined detection for ovarian cancer (Huang Liyun et
al., 2013) [31]
Misk 4. CA125. HE4 B RIXEHNXTOEZIIZENEENZE, 2013) [31]

FPs ioRllEEEAN UK (%) e 51 (%)
1 CA125 LI 76.0 74.0
2 CA153 TG0 70.0 72.0
3 2 TR A Aar U 90.0 70.0
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Table A5. Efficacy of single detection and combined detection of serum tumor markers (HE4, CA125, CA199, CA153, CEA)
in the diagnosis of ovarian cancer (Xiao Ye et al., 2022) [5]
Mz 5. MEMEARESHI(HE4. CAL25, CA199, CA153. CEA)SIHM SEL AN AN E IS h a0 aE(H TS,

2022 £F) [5]

A Rl AUC UK E (%) 571 (%)
1 HE4 SAI50 a0 0.852 69.66 90.98
2 CA125 HIFUA 0.739 63.90 71.65
3 CA199 HTA: I 0.690 55.06 79.70
4 CA153 IR 0.651 43.82 84.21
5 CEA IR 0.628 58.43 63.16
6 HE4 + CA125 B4k il 0.870 70.79 89.47

HE4 + CA125 + CA199 A A& 0.911 79.78 90.23
HE4 + CA125 + CA199 + CA153 Bt & &l 0.914 84.27 87.22
9 5 Tk A far il 0.919 87.64 84.96
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