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Abstract

Objective: To explore the application of folate receptor alpha (FR-a) protein combined with the
modeled CA125 ELIMination rate constant K (KELIM) in predicting platinum-resistant recurrence
after platinum-based chemotherapy in advanced ovarian high-grade serous adenocarcinoma
(HGCS). Methods: Forty patients who underwent satisfactory tumor cytoreductive surgery and post-
operative platinum-based chemotherapy were collected. According to the recurrence of patients 6
months after chemotherapy, they were divided into platinum-sensitive recurrence group and plat-
inum-resistant recurrence group (20 cases each). The factors of platinum resistance in HGCS were
analyzed and summarized. Results: FR-a was highly expressed in HGCS, with a positive rate of 75%.
There was no significant difference in age, BMI, preoperative CA125 and other general data between
the two groups (P > 0.05). There were significant differences in KELIM score, FR-a and ROMA be-
tween the two groups (P < 0.05). Logistic multivariate analysis showed that KELIM score and FR-a
were independent prognostic factors for platinum-resistant recurrence of advanced ovarian high-
grade serous adenocarcinoma (OR: 0.181, 95%CI: 0.033~0.982, P = 0.048; OR: 0.030, 95%CI:
0.002~0.475, P = 0.013); logistic multivariate analysis was used to analyze the meaningful indica-
tors, and the ROC curve was drawn. Results: The area under the curve of FR-a combined with KELIM
score was 0.818 (95%CI: 0.683~0.952, P = 0.001), and the sensitivity was 0.80%. Conclusion: FR-a
is highly expressed in HGCS. FR-a and KELIM values are independent prognostic factors for plati-
num-resistant recurrence of HGCS. The combined detection of the two has a certain predictive value
for platinum-resistant recurrence of HGCS.
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1. 5|

R ¥ GLOBOCAN f1udl , 2020 4 5 S feer 4 BB A 1) FISET -5 1] 73 73 15 31 313,959 Al 207,252 [1],
BRI R R NIE TR IEBERAR[2], ETRE SRR LT EBR R —. K2 B0 8 R
SR ORI, 2T ORI 25 B, b SEAAF RN 29% [3]. P EUE AIALIT 7 5, Herb LUK
NFEREIST T7 SN BRI B, BTN 25 5 A RO SR IR T T7 RA R, 24048 A U T7 A DA
2T BB VRER YU T, RSHRIT TR T, BEIHAL PFS 408 3~4 A, L OS 4104 12~15
ANATATe H R IR PR L 1% JC W A Y0 hR S5 mT AT EVE 0N HGCS XHASEZGMIN By, A st g 5 J3 0
WA 25 NBE, $RFHEAT T 0T 0 B4 B T 7 RGN SE S AAEEE L. FRa 2 —
MR LA BE IR ULEE R R B, DGR — AN FAE R R AR EM[5], 7RSI b e 4 57 8 g (EOC)
W FRIL Rk 80%~96% [6], HOEAW RS, FRIENS SHEACH . MERER 2R LA EAME SR T
Wl (ERK) B T IE I AF 2 Mg IR R K AL . K @i EMT, MEK-ERK %577 02 5 0 RO 2
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[7]. KELIM 2 —A3h %25, RELESIRITIERE T CAL25 1iERRER, S AmriREH 5, w L
A e S BB R AT R BURE, HFREARIGIT RS 4ERRAIT T SR DIM k8], XTIk R A E
A, HET M, #E FR-a. KELIM TJR85 HGCS #2825k 7 JG At 254 55, (HJ2 H B i IRt 58 iE
Sz. Wk, AWFRE ST FR-aw KELIM 5 HGCS #12525M4b)7 G AN 25 E R L R, NI B3R
il R A e T T RS E .

2. MMEHE
2.1 ISR

Y4k 2019 4F 1 H £ 2023 4F 12 H 7E I U 117 g 2= B I B2 52 - R V697 1) B S A5 3 2L 40 9] (A Uk
AT 2520 % 20 ). FiTA BE A HLUREL A2 MV BR e R . NdriE: © FIGO (2017)74 2
SHE . @ T EMEARBCKR . @ RIGECE IR, 4T REELITENT. @ WITEHR
1B MR. HEbRbRiE: © BEUVITRIA TR, RUjEE. @ I TEENE. 6 /I ™E N
ST e

2.2. SHHZHISHIIRIEL9)]

LTI IT BB AR G2 A 1) S8 BRI AR 5 CAL25 Ty K. AR AR 2 BRER
BT AR IERL, o 2 WLk E R PR30 59 S48 2k .

2.3 SCHEPIR

2.3.1. FR-o REBNRIERLERHE

IR R AR E E A A AR ASHEAT 4 um LY, AU FKAL G, BEAT R R AR VA
PURMEE, BRAHE IR JG 3% Ho0, BT P Y51 i AL o 10% 10 2E MiE ], LAPT FR-a £
FLFEPLA(1:100, CAP1436)HFH, 4CHEK. HEWRG, =i NHMRE AL YEEFRc L =Edi% 19G bk
(h 24, ZB2301)iE, DAB Efh. JHARRYAZ Lmin, Bk, EH. HH. BT HPBS RE—,
YE RS AN A0 0N 53 DA R BE AL 77 30FE 100 F5%58 F 43 A0 Ao 200 i o sl i A o o Bk 3%
CRR YR Ge iR ETT 73 0 4r(Cogett). 1R ). 2 /r(FREath). 3 (KRt ). 14 PH 140 ik
Hortbitar: 0 (). 1 0(1%~10%). 2 537(11%~50%). 3 43(51%~75%)+ 4 43(76%~100%). i H%
P2 SRR 3 HEAT FIWT[10]. PRIAR > FeAR < 3 73 FIARATE, >3 7 HUNMEYE. 2 JE TSt Hr .

2.3.2. CA125, HE4, CEA BhEiRicfes

T R 2 IR A ik 20 5 ml, 3500 r/min AR 250 10 min, 254077 2390 g, 43 &5 1% 2 h 94T HE4.
CA125. CEA fill, JFi1% ROMA {f. {4 AL 5y Co-basE60L (¥ [X) 1) AL 2 K V2 (ECLIA) ™A%
PR AR AT RGN

2.3.3. ROMA & KELIM #ESHE 5%

ROMA ¥t 5 [11]: 452 Hy F$5 % (pi) = —12.0 + 2.38 x In(HE4) + 0.0626 x In(CA125); #4445 i
MFEH(pi) = —8.09 + 1.04 x In(HE4) + 0.732 x In(CA125); LN F/xHAKEL, ROMA {H = exp(PI)/[1 +
exp(PI)] x 100, KELIM VP43 it5: iz A i i 1 in) k9 ik (http://www.biomarker-kinetics.org/CA-125-neo),
WY ITUR IS AT 100d N IIE > 3 N CAL25 BRI H A, 115 AR KELIM $F4(KELIM P4 7]
DA N A0 B F o R AR AT 00T, — AN KELIM 384> >1 N REF, FoRibyr ik sr, sohic
HBPE: KELIM iP5 <1 AAR, RRWITHURMEz, Schid k.
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2.4. BEif

BV 77 GG % T2 E . BV 8Dy B 5 1 IR(ERT (], Z5 R 2024 4F 11
H 10 H. FEHFRL ST E A7) (Progression-free survival, PFS). PFS 5 XN AL ST 45 A ) 2
P4 3t i OB T B U AR L PR )
2.5. it i

KH SPSS 25.0 X Hd AT e it 2= 4 b, THEBERERH Mean + (SD)ffiR, THEFORERA n ATE 4 L
(Yo) i, 2[R K0 dhs 2 Sk A T R SR IR B 2240 M RRRIAS 56 . RS . SKRH Logistic [ HHRZR 5200
HGCS it 25 = KGR 3= . B ROC 4k, 3KHL AUC, Pl FR-a. KELIM P55 & 35 B A% B 5L
TR AGTT JE AR 25 8 R I BIANME : AUC > 0.9 FRMHEHGE, 0.71~0.90 FA —EMHE, 0.5~0.7
FoRIMERAG. LLP<0.05 NEFHL T ¥E L.

3. R
3.1. FALARRGIIEPRZEHR

P B TER . BMI. RET CA125. ARG 1K CA125. RXIbJT G CA125. CEA. HE4. L4
A MBEE KN, REEFRIT R, ZR BTG5 E (P >0.05), Kelim ¥4 FR-a» ROMA #
FHAG R (P <0.05), W#E 1.

Table 1. Comparison of clinical data between the two groups

= 1 PARGIIRRZERIEER

GRS 4L SNEE FARURAH HH 24528 FirE P
IS (4) Mean + (SD) 58.75 + 8.33 60.50 £ 9.32 5700£7.02 F=1798  0.193
BMI (Kg/m?) Mean + (SD) 24.01+3.73 24.35+3.22 2368+424  F=0313 0579

AT CA 125 (U/ml) M (IQR)  608.05 (1081.80)  515.75 (904.75)  745.55 (2522.25) Z=0.852  0.394
AJEH 1K 125 (U/m) M (IQR)  45.13 (93.53) 29.97 (69.30) 62.11(94.60) Z=1177  0.239
AH#T CEA (ng/ml) M (IQR) 2.04 (0.875) 1.975 (1.09) 210(0.96)  Z=0203  0.839

AHT HE4 (pmol/L) M (IQR) 214.25(199.78)  251.65(198.85)  183.65(188.70) Z=0.785 0.433

ROMA M (IQR) 87.46 (23.02) 76.32 (30.09) 89.09 (15.22) Z=2438  0.015
AT JG CA 125 (U/ml) M (IQR)  9.62 (6.24) 9.99 (6.00) 9062 (12.81) Z=0535  0.469
IM2L 3 F(g/L) 122.42+16.01  12590+16.16  11895+1566 F=1.906  0.175
[ EAZ RN (n, %) 74=0.000  1.000
/NF4cm 9 (22.50) 4 (44.4) 5 (55.6)
KFZF 4cm 31 (77.50) 16 (51.6) 15 (48.4)
Kelim 173 (n, %) 7 =6.667 0022
[ERis 20 (50) 4(26.7) 16 (64.0)
93 4 20 (50) 12 (73.3) 8 (36.0)
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FR-a #i%(n, %) 72=8533  0.003
[5R s 10 (25) 1(5) 9 (45)
R 44 30 (75) 19 (95) 11 (55)

R RYEFFIRIT (n, %) 72=0533  0.465
= 10 (25) 6 (30) 4 (20)
7 30 (75) 14 (70) 16 (80)

3.2. Logistic 2 B R4 F B FX a4 8 & BIR20m

X HGCS $HEZ5WALTT Ja A 25 5 R AR/ A LKA 3 Kelim $#47. FR-a. ROMA, 4%
Logistic Z R AR, LT HGCS HAM 2 I FEm . 455K EoR: ROMA Xf HGCS i 2 1) 52 i 2 7 6
it L (OR: 1.071, 95%Cl: 0.995~1.153, P=0.066). ifi KELIME {4, FR-a (OR: 0.181, 95%ClI:
0.033~0.982, P=0.048; OR: 0.030, 95%Cl: 0.002~0.475, P =0.013)/& HGCS #fiif 24 &2 & A 57 1) T i I8
K& 2).

Table 2. Logistic multivariate regression was used to evaluate the effect of multiple factors on the recurrence of platinum
resistance in HGCS

7= 2. Logistic % E & @)A1k % EZx HGCS $AMAE L HIFME

A IS B S.E Wals OR 95%ClI P 1Y
ROMA 0.669 0.038 3.384 1.071 0.995~1.153 0.066
Kelim 14y 1.709 0.862 3.926 0.181 0.033~0.982 0.048
H
o £
FR-a ik 3.493 1.402 6.206 0.030 0.002~0.475 0.013
A
PHPE

3.3. BN EWMEETN HGCS $ATR 252 B EERY 4T

FR-a. Kelim ¥4 M =& Be-& %4 ROC #i4k, 453 E7R5: FR-a. Kelim 34 Bt T HGCS 4Aii 24
SRWBE IR AE, —HBATMEE it —FHBE L A (AUC) N 0.818 (95%Cl, 0.683~0.952),
RPN 0.8, R fEHN 0.25; BHMETUMI{E 0.66, BHM:TUMI{E 0.87 (K11, & 3).

Table 3. The efficacy of each influencing factor in predicting platinum-resistant recurrence of HGCS

+* 3. BEMEMERTUU HGCS $ATH A E & AU EE

S [ 3% AUC P 95%CL RIEYE FEREE BIPETRINGE  BATERUE
FR-a 0.700 0.030 0.534~0.866 0.45 0.95 0.065 0.907
Kelim 0.700 0.030 0.534~0.866 0.6 08 0.1925 0.918
W 0.818 0.001 0.683~0.952 0.8 0.25 0.66 0.876
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Figure 1. The ROC curve of FR-a, Kelim score and the combination of the two to predict the
recurrence of HGCS platinum resistance

& 1. FR-a\ Kelim 149X —F B A X700 HGCS $AM 25 € & B9 ROC Hhzk

4. ¥ig
YN ON i £, KR H00 S B E RPN R, 23T MR ANy, 5 AR
1% 29% [3]. H RITENGPR b i o —Fh A= P 25470 A w7 A P4 T000 B S 0 0 2 2 M ) Je B sl | R 76 #
PR FER AT N SRIN 25 N, BREAT T 6 U0 SR R AT T R IR B A G TiE B
e
FR-o /& — il R BE AR BE BRI R A, B — MR ES, CRIESTE — N RAE 0 IR br &
Yi[12]: © fE&MIEALR, WIEIRE . K. B, 05 G BELHMAIGSE B, W IRZ R e T
IEH 7K JUHARAE S LRz 1 09 5L (EOC) Hh i 3Rk ik 80%~96%. @) W FRSZ AN T- 404k 1 B T,
FTUTEIE R AR, HRRZAEMm AR . @ MR E, WIRZIABEERN, T4
TETT BVREE 8 R 52 A AR DG IR BR T VR T W] BB 25 5 YA YT [13] - — B M FL R (triple negative breast cancer,
TNBC) AU Z A 20 va 7 S s A2 280, H R ARSI K, Herold 25[ 1414 7t 45 S iR FR
TR R ZEMEILEFE TNBC il RiE, H5Hheh b7 G pom 8 & m RS A 5. Hah, R FR
Z5TMRMIE 5SS, HEBCNAITHE A5, HOAWRER, FRIELS5HRAH . HEEER
SZARVAYE S A R AME 5 U8 T B (ERK) (S 5l B 55 2 Mg AR sy m MR I R A2 . s JEid EMT, MEK-
ERK %577 NS 5 MR RIS 25[7], 1EARTUEF P45 R E: FR-a /£ HGCS HHMERILZ N 75%, JHHE
HGCS AR Jahr#E & 44kI7 5, FAM 2547 EM DS . (ER F T AHF 5 FR-o =00 2850, HL7E 9P 3Ly
BAEBEMRIEE, NNFEHEHGBRER, ARHAFRER T, FRtEmmik 95%. FF ik
HFMERCY S Frals, FHRRBIEE . K. LRI E T EREREE,
T B EL PR X R A e 1) 7 S i b 2R i 125 (carbohydrate antigen 125, CA125). A 524
1 4 (human epididymis protein 4, HE4) &z ROMA [f] 538 Tt = & B2 W S5 k85, FRAE7 R il o
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HEEAIE[16]. CAL25 W FRE % H % K (the modeled CA125 ELIMination rate constant K, KELIM)&—4
MANFSH, REESIRIT IR T CAL25 MiERRER, SR AR A K. LivY [8]5idxf 14,444
% b Bt N B BB BT AR KELIM A 5 JE 3t e 47 1(HR 0.53, 95%Cl, 0.45~0.62) ALl A 47 I (HR 0.51,
95%Cl, 0.43~0.62)fFfEAHKME, KELIM 1743 58 & i) 8 3k 45 1 5K 1) PFS F1 OS, Xf Tl K A AT 2
Mo XNRPFEE[L7] BB 234 1 239 4T 471K M98 40 i 98 K A (primary debulking surgery, PDS) ¥ 51 8 | f7
43% (epithelial ovarian cancer, EOC) %, &I CA125 M348 B (AR T CA125 /K°F. IfiE CAL25 # [ pr
WIS REEL LG CAL125 il fiifE & KELIM PFrE) . X KELIM PR32 B 83 OS HAh Sz Fiil
2. VAN BRI A T 208 EOC MIbRiEIRIT 75, BRI o B IR )T B RS, {HH
ik 95%IH B o fE 5 AEN LK . You ZE[18]%) CHIVA I B #4170 A A 3, BAT 24 52 R AU 55
KELIM PP TEMAHIG(PFI < 6 N H: 0.47; 6~12 N H: 0725 >12 N H: 1.04). AR T4 R K
KELIM {H 2 51 Sy #1172 S R AR SZ TS (R 35, U 60%, 557 80%.

TEARTU LT, # Fra 5 KELIM BIERFRIC G, S5A 07 38 455 B0 50 L F00 O 5398 1R B 24
HRRWEN 80%. 25 LT, FR-av KELIML PiIFE AR 2 s 20 28 e O S Mo i R R 3, =%
K, BERCAERA O TIIN OF S R S BT S BTN 25, 8 TR R R AR HEAT 2 R A B, TEIm R SE ik
it — B WA T I RE . (HR AR SO D REARBIBIERT 58, B fabeh o K050, WIS E4:
S 2 v BT HE PERS HERTT FER 2 — IR S AR T S 45 R

HEE&mE

IR R EBIH, WHS%S 2023YX0140; IWAREEA TARSHHESATH), TH%SS:
202305010450.
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