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Abstract

Objective: To investigate the predictive value of clinicopathological characteristics and inflammatory
biomarkers in surgical outcomes of cytoreductive surgery (CRS) for epithelial ovarian cancer (EOC)
and develop a nomogram model to guide individualized treatment. Methods: A total of 152 EOC pa-
tients who underwent primary CRS at Henan Provincial People’s Hospital (January 2018~December
2023) were retrospectively enrolled. Independent risk factors for RO resection were identified using
LASSO regression combined with univariate and multivariate logistic regression. A nomogram pre-
diction model was constructed and evaluated via ROC curves, calibration curves, and decision curve
analysis (DCA). Results: 1. The RO resection rate was 61.8% (94/58). 2. Univariate and multivariate
analyses identified HE4 (p < 0.001), neutrophil-to-lymphocyte ratio (NLR, p = 0.013), ascites volume
(p = 0.007), FIGO stage (p < 0.001), and neoadjuvant chemotherapy (NACT, p = 0.005) as independent
risk factors for RO resection. The nomogram model based on these factors achieved an AUC of 0.891
(95% CI: 0.839~0.963), significantly outperforming the Fagotti score (AUC = 0.805, p = 0.045). Cali-
bration and decision curves confirmed its high accuracy and clinical utility. Conclusion: The nomo-
gram model integrating HE4, NLR, ascites volume, FIGO stage, and NACT effectively predicts the like-
lihood of RO resection, providing a reliable tool for preoperative assessment.
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1. 51§

b R P 5P $98 (BOC) /& BUE 3t e I A RRBAE R [ 1], R T ek Z 45 200 SR 0% & F B R R A B
B, ZHEEMISH RN, A ERER. ELdbEEITE, a4 70%MEE 2~3 FERE
R, BE S BALEFRIN 45.6%, ERIGH S FAAETFRAL 10% [2]. FAZ EOC iyT A, #
RELPD fieb T2 48 95k K R (cytoreductive surgery, CRS) &  EOC Tl 5 K B AP M X ENE R R, BAr£LE
CRS J5 sEPL T WER AT ILR A (RO) [3]. F-1E 1975 4F Griffiths e R 7RG AR ERD) S E& 4T
Wz ML R4], HFALRER, REIEH RO VIRRKES, P OSIAR T 39MH; Mm% RD <05
cm. 0.5~1.5 cm PLA>1.5 em I, HBF B OS W4l 29 AN H L 18 AN 11 AN H o BEAG I 8] )4
o, MK Z PRSI R ARG RD 5 EBFHAEFZHIMIER. 2021 4F Shi [5]5 AT ARJEEE RO V)
F&. RD 7E 0~1 cm 7 il P9 () 88 0 B H = SE CiE R AR AR R ik 51.3%F0 17.0%, 1 RD > 1 em [ 53 )
19 14.6%, ZAFEBALERI RN 66.5%  33.0%H1 31.6%. X —45 Bit—ESE T RD WHRFE /AR EH
LR 2023 4F, Kahn 58 Nk — P IESE |74 G 916 B R 1% EOC 33 m] M RO VIFRH1 3R 25 (6]
SRIM, AESEPRIGIR CAES, FEERTE I EOC T AREBRENHAIL A RO VIBR . BEAEA 5T R BUXS T e £ er 45
15 1 R SBAT 3~4 AN BT B4k 7T (Neoadjuvant chemotherapy, NACT) 5 fifed B 3H . 48 /N irosd AR 7 5 7
A7 H 1) B8 20 BB K R (IDS) T s E 3 S AR RO 2 (7], SR ER /00 AR Se4T NACT J5 R Rk H|
RO, EZRFIRFAIFRIERTE IRFAR, FULARRTAEF LS EOC e IAH] RO PIVPL £ 0 HEL,
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H AT 8 30 EOC 13I8 &5 Ja AH < R DA B DX 25 e 23 SR (FIGO I~V ) /K R a5 B
J HRFRER] TR, VST ARMICH TN S Ay 2 IR, WIS B>
(predictive index value, PIV)FI SR = VP A 5, DUAAS B R 15 AR A H 3 24 B3R, (R IR RE RS R IR PR 3K
Berp B BB AL A D o SR, T EOC MR AR VAN S o1t , - Gn e R Al Tt 26 55 P 37 R & =y A s A 1Ak
BIVETT 77 SUIPR 2 A uin e PR T I PR o AHIE 78 MY SE EOC Ji il 5okl it LASSO. R R KZ
R Z I T ARG R 2, IR T X S RHE A i TR AL, S EOC 3 M MR va TT S LR A3

2. AREH®
2.1. HRIMNKR

AHIF TN — TR AR 78, 49N 2018 4F 1 A 1 HZ 2023 4F 12 H 31 HF A A REER H X
BB IT ) 152 45 b R 1t O S R, B LE BRI I PR BRARFAE S SREAH SCHR BRIk E2 40 0 5 SR A 0 B v
#Lb{f (Ratio of Lymphocyte to Monocyte, LMR)~ H 4k 41 g 5 ik R 41 B 1F 4% LU {E (Ratio of Neutrophil to
Lymphocyte, NLR). £F4E %85 [ i 5k B2 40 0 71 2 LU {H (Ratio of Fibrinogen to Lymphocyte, FLR)%%]5 1 J5 1
K. IR B BEAE B (R . BMI. FARTTRE) . G EE BRHFIGO 20 1. B /b FEFE . I
KEE) LI EFRAR(MF . CA125. HE4. HEES) EBFREER, =D TTRERIEFRED S5 A
JEE K R RAEAERI R R W R E AAAREWIR TR o8 dE . JoH AR R SR G 500),
FEHEBR AT . PrA: 28 F ™ S i AR, B OREE vTEE M. T 45 R BN EOC il vRAk A2 A
AT IR IR IR S, H OB A NRERLE AR A i, 165 8: AF/SC-08/04.0.

2.2. G EAE

AHF 7K GraphPad Prism 9.5.1. SPSS 26.0 [ R 4.2.1 #ATHAE T AT 4L . THEVRILIAME £
PtE ZE (A A B P A B0 (DY 43 A BRI BE) (AR IEAS AR oR,  THECEOR DU (i) ik FIF RiES
HEAT LASSO [m])F(glmnet £3)55 & 8. /£ A &K Logistic [F]JH(SPSS)Ffiik R 5 45 R fa i R &, FEi e 512k
B, R IERT 2. ROC 4R S vk S h 2 vP At A5 20 (1 v At 1 B I R 5 I Vo

3. ARER
3.1. EOC BERAAIEAKZTR

RIENNFEBRARAEILGIN T 152 1] EOC B3, Hrp g FIaith 55.14 £ 8.78 %, ¥ BMI Ny
24.53 +3.38kg/m?, FHH 25 5(16.4%) B BRI, 37 11(24.3%) A k. HR3E Figo 778, 1+11
WIERE N 33 111(21.7%), TIT+ TV ] 119 4(79.3%), 138 151(90.7%)4T FFIETF-AR, 105 $1(69.0%) A % 2 &,
103 11(67.7%)H KIMESZ 2, 104 151(68.4%) H k457, 97 #1(69.0%) A I, /K& 100 (0,
500) ml. MRAEFRLE, a4k 23 #1(15.2%), F5046 1 41(0.6%), K504k 128 41(84.2%), H. 46 4l
(30.2%) e F AT B Bk YT, Py Fagotti ¥F4> N 5.37+£3.27, ARJEH B RO A 94 151(61.8%), 3RO A
58 $1(38.2%), W% 1.

3.2. LASSO [\E3AfHEIERFEEZE

N AR AT R AR SRR, IR ARET A RO AR, ¥ONER. BMI. LS Aas R,
LMR. NLR. FLR. F#JR#i. @lfilE. FIGO /. ME/K&E. EEHHT NEZ S, 9N LASSO [
AT HEAT 0k, DLAZS CIGAIEIR 2 2 7 1 22 B8 log A (AL, 4R 5T 240 4= 0.0089 Iy 7Y 1 BEATL
R E R D, ki 16 MEAIEZRESHAFEE. BMIL CA125. HE4. HFAZAM. M/MR.
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Table 1. Baseline characteristics of epithelial ovarian cancer patients

F 1. LRRMINEESEELER

b R PRGN B (n = 152)

File (%)
BMI (Kg/m?)
IR, n (%)
SIMLE, n (%)
FIGO 431
I+11, n (%)
I+ 1V, n (%)
FEFAR, n(%)
JIE 7K & (ml)
EZ %R, n(%)
KMERZ R, n(%)
WIS, n (%)
MELEZ R, n(%)
HL A
&1, n (%)
For4k, n (%)
s (%)
FrEALIT, n(%)
CA125 (U/mL)
CA199 (U/mL)
HE4 (pmol/L)
40 A(10%/L)
R4 H(10%/L)
LA (10%/L)
IREZNAE(10%/L)
/MR (10%L)
LU A5 (g/L)
H#EHE(g/L)
NLR
LMR
FLR
PNI
FAGOTTI -4}
VNEL: 3]
RO, n (%)
3E RO, n (%)

55.14 +8.78
24.53+3.38
25 (16.4)
37(24.3)

33 (21.7)
119 (79.3)
138 (90.7)
100 (0,500)
105 (69.0)
103 (67.7)
97 (63.8)
104 (68.4)

128 (84.2)
1(0.6)
23 (15.2)
46 (30.2)

205.21 (33.78, 699.72)
10.29 (4.34, 23.42)
102.20 (50.25, 209.45)

6.35+2.75

3.94 (2.75, 5.39)
0.36 (0.29, 0.49)

1.36 £ 0.49

267.86 + 100.91

371+ 1.51
37.29 £4.96

2.85(1.99, 4.38)
3.52(2.48,5.17)
2.67 (1.67, 3.85)

4411 +£6.13
537+3.27

94 (61.8)
58(38.2)

7E: NLR: PRI itk A EE s LMR: bk 40/ A AR b AR s FLR: 274 8 (5t R4 A vH 2 i PNI:

WaE IR IR
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Figure 1. Screening for risk factors of surgical outcomes in EOC patients
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3.3. Logistic BI/AfFEBEKRE R

DLFAZETTIA RO NS, #4 Lasso [FIASHTHHEH I 16 MAZRIERNHLRHITHEIE Logistic
B4, 455878, HE4 (p <0.001). ALB (p < 0.029). NLR (p <0.001). LMR (p <0.019). FLR (p <
0.001). FIGO 4+ #(p < 0.001). FE/KE(p <0.001). &7 FHBILIT (p < 0.004) 50 EOC 53 Ik 45 f&)

MIAE, WA 2.

H— W B R F Logistic [FIATRE H 1) 8 N EEMANZ KIFK Logistic FIHHTIHE, W5k 3, HRAR
HEZI EOC H R 45 R a7 G R 2 . HE4 (p < 0.001). NLR (p = 0.013). JE/KE(p = 0.007).
FIGO 43 #(p < 0.001). &7 H i BIMLIT (p = 0.005).

Table 2. Risk factors for non-R0 outcomes in EOC patients after surgery
#* 2. EOC BEAEIE RO HRHERER

BRI EASE
B p i B pfa

G 0.024 0.220
BMI -0.077 0.146
CAI125 0.001 0.878

HE4 0.002 0.001 0.001 0.040
L)) 0.014 0.984
ML /NR 0.002 0.217
R 0.170 0.126

HEH -0.086 0.015 —0.020 0.692

NLR 0.314 <0.001 0.258 0.005

LMR —0.214 0.019 0.030 0.684
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FLR 0.154 0.043 0.061 0.562
B PRI 0.080 0.858
fIE 0.179 0.646
FIGO 43 # 1.144 <0.001 1.482 <0.001
MK E 0.001 <0.001 0.001 0.005
R H T 0.932 0.012 1.489 0.002

TE: NLR: FPPERZH Ik DA EAE ;. LMR: AR/ AR AR b B, FLR: 2148 82 s /ih LR 4 T S LA

3.4. M EKREEME Nomogram B4 ROC Bk

PL LASSO-Logistic [B1J= 7 #2519 5 AN 4EAR(ILEE 3): HE4 [OR: 1.002 (95% CI 1.000~1.003), p =
0.045]. NLR [OR: 1.314 (95% CI 1.106~1.560), p = 0.002]. /K& [OR: 1.001 (95% CI 1.000~1.001), p =
0.005]. FIGO Z3A[OR: 4.359 (95% CI 2.242~8.473), p < 0.001]. & 75H B4k [OR: 4.221 (95% CI
1.656~10.758), p = 0.0031fE AT K 2, DAAJG &5 )R 2 ik RO Tl B A%, #8414k B Nomogram Fiill
LAY I8 F P90 56IE Bootstrap (1000 UCAFR)EEAT X 73 FEFIEERA L DAY, A C-index 2 0.875, it— 0 4xH]
AL ROC HIZ(ILIE] 2+ 5] 3A). 2R B T 5 A 7 A G R 2 AH B ROC 2k T THIAR BE K [0.918

Table 3. Risk factors for non-R0 outcomes in EOC patients after surgery
3. EOC BEARGIE RO LEHEKE SR

B OR 95% CI pfE
HE4 0.002 1.002 1.000~1.003 0.045
NLR 0.273 1.314 1.106~1.560 0.002
WK & 0.001 1.001 1.000~1.001 0.005
FIGO 43} 1.472 4.359 2.242~8.473 <0.001
Py TRl e A 1.440 4221 1.656~10.758 0.003
VE: NLR: kg i/ itk 40 B b A
POilltS 0 10 20 30 40 5.0 60 70 80 90 100
NO
? d 7 yEs
I'IE4 6 2(;0 ' 660 ) 10‘00 ' 14‘00 '
NLR 0 2 4 6 8 10 12 1‘4 16 18 20 22
2 4
FIGO Stage : : :
Ascites Volume —_———-——
0 500 1000 2000 3000 4000 5000 6000

Total Points

T T T T T T T T T T T 1
L] 20 40 60 80 100 120 140 160 180 200 220 240

Postoperative Non-RO Resection Rate r T T T v )
0.01 0.05 02 05 09 0.99

Figure 2. Nomogram model for predicting the postoperative RO rate in EOC patients
B 2. Ul EOC BEARGLEE RO RA9FIZ EHEE
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Figure 3. ROC curve and calibration curve of the model

3. #RE ROC MLk R #IE %k
(95% C10.874~0.963)], Herrital2k B A T m i Tl ge . 12 1E #2843 b 4f 3R Bos e o) 28 2 A Bem i
HERR T, I PR S B (L 3B).
3.5. FI&EFNER AT

2211 Fagotti ¥Fr 1 ROC 2k, %P2 5F AL R RO ) ROC #h4: T IHA(AUC)H 0.805 (95% CI
0.733~0.876), 5AHI I 51 26 B TR AL A EL[0.891 (95% CI0.839~0.943)], ROC HiZR F AR A &3 % F(p
= 0.045), HE—2DiE I T I i 2k LR (I PRV R e R & 4 B, 1281 26 PR R I PR i F PR 0T

A B

10

——— Nomogram
Fagotti score
0.329(0.777, All

o | 37 —— None

o

o | 7.000 (0.851, 0.638) S+

e =
2 2
Z 5
8
3 2

=

o S

o

° o

g
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f T T T T 1
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Figure 4. Comparison of clinical benefits between our model and Fagotti score
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4. g

SRR 45 R O S R R R A, A T TR SRR S R AR R R, AP ARG U FARLE )RR
ik RO NHEARE, WIGARRHEZ =N LASSO [BIH T, Kk g Rl — P T el R, 2R
Logistic [FIH73 4T, &G H# 0 BEOC EE UL RN G A HE4. NLR. JE/K&E. FIGO 7
W, REHELT, BB XX fE S R AT

4.1. HE4

NS 4 (HE4) 2 —Fhmfe M M bR &4, HAKPAZ A & A R A 2R R, £X 5
R VA O SR = T CA125 (RIBUE N 88.9%, 5 714 91.8%) [9]- Luo KILTEYI A HLIE K AR (ICS)
H, 1w HE4 RIAM B LUK HE4 RO 85 G T @ i AR K AE 2R [10]. X ERE ARTHT HE4 &3RiA
A RESR N BT TR A mT R 2006 M RUR R . Saffarieh 55T 2022 448 R FT LY HE4 ik
JERKF 170 pmol/L nJ AT P S5 1) s AR A 47 2 (08S) [11]. AW T #1453 H HE4 /& BEOC B3 F AR
gE R fER R Rz —, HB CRS T AR 25 7 IR SR ARE 23 5l R 58.6%. 77.7%, Titlll EOC
S IR 45 R I B R AR T D 236.6 pmol/L.

4.2. BEK

JE K AE D 0 e P B SR 1R LI R R I, AR AE S S B S g i fir o I R AR FE B DI AR O,
2] 58%M EOC BEIEVIIRF AR LA IEK, HIE/KE > 2000 mL {58 F 47 PFS F1 OS &2 46 5H[12]
Lyoshi [f12 FCofF 78 B4 T 1966 1] 1 K 14 O Sl i3 B KRR S TS o0 &, KILEE 100
mL BB R TG AN B A3 A7 K 25 (HR 1.242; 95% CI 1.050~1.470; p=0.012) [13], Tfi Janco 25 \i&
I CT VS IRZKARAR, I TEIE KA UkRg A A 56 A DI B (R B S T R g [ 141, FRATTI A B BR A 45 18
—H, {H Ayhan % NIIWFABKIFES TG RA RAR, MATUCHBK BTG B e B, Ha]
REAE M (A1 52 il X 3R A7 AE[15]

4.3. NLR

NLR 383 s i r P 4 (R 98 )5 9 C 200 (e Jen 9 928 ) PR ST 48ET TRJ R SRR LAAR SRR 15 fo e #01
FREE . (EARHMIRE F, AHT S NLR (B A>2.5 Bi>3 Ny FHE) S5 WA 1A il 574 389 0 S A7 i 245 F0 i
JEANRAHIR[16]. 2 WU 58 3 B AR HT NLR 5 08 AR 5 5% B i A 2 B A G, Hh b 4 I RE TR ) 28 8 R
F(W1 IL-6 TNF-a) A G il i (e kB A A0 g 4t MO B, 3 F AR Mk [17]. @ R R R Z H
RO HTAB A3 NLR, 2 BEOC B3 T AR &5 RMAL G Rz —, HA CRS T AR 45 = 18
TP FNRE S BN 67.2% 77.7%, TR EOC 83 Ji 45 J& i R T E D 3.305, FRATTMSS i 5Bk
A —30. Miao 2 N[BT E NLR #IHE N 3.02, KIUE NLR AK-FHEEAFEKN PFS Al OS
[18], Nguyen. Marchetti <5 A\ FIAF 70 RS2 Fr LW A5 [19] [20].

4.4. FIGO 483

WAV BEE IR 2%, FARAEIEERZENM, X T REEEFARN IV #1583, NACT
AR/ NIRAARAR, ST R R . Meyer 25 A%F 2001~2012 48] IIIC AN IV #2532 NACT 1) OC &
FOorHTHR i, 1IC JHOP S B3 52 NACT LG H 16%52 T+ % 34%, 1 IV ] OC &3& 1 NACT i H
FEMEFEHM 41%I5 ] 62%, KRIUEKIER] 1G5 B EZEKF(p<0.001) [21]. AHFFKHE
KT, BNZFMZHE SN FIGO AN ARG RD [MIs2mi, K F A5 BATE A 9808 45 = 10 i) 8 2%
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Z—, JHEMS FARE R/ EZEMRIEPHN T IILE.
4.5. NACT

NACT F 2 H b 45 /N ieg AR PRARNE IS WA fgar, AT DR A4 I 452 1R B e 98 4 L 98 K AR (In-
terval Debulking Surgery, IDS) [ FIAT 1% 2 Tl 5K B [22]-[24 118 F 3~4 N JEIH NACT ol & fgm TR
[ RO VIR, FHI/D B FARYIHRRE, XA 685 NACT @i B8 5 B AR R ERR R, T dsb
AR i AR R A O

SR, NACT (19)m BRIELE T Rl e a5 R 1 Sy SO . 59 B FEA0TT 5 5482 Wi JE 46 /s
B, AEAR A OR B T ik SR MR I R I . 29 46%(1 NACT J& IDS S fA1E “HMWIEH
PR XI5 N e 8, SRR TR 456 0T 2 0 TR VIR (4= B 2 IR BRoR) AS At v o (B A3 = 2
NACT 1] B85 SA2EM 250 . DL 1 2 TT 78 2o NACT ZHAAT 26 K 2 2 w5 T PDS 2(45.6% vs. 36.0%),
HE R E R AT 25 R R4 5E(39.3 /N H vs. 80.8 /N H) [25]0 FCHLEITT G5 107 07 128 HH i 24 o P B i
R T AR A OG . TR, NACT (18 BA% S 75 R F B s i Gl <4 ANTHE), DUl id BEVRTT .

5. B&%

AHWFFEEN R EOC 83 T AREZ, Jay P 1) &, [=1B: 73 #7152 1452 CRS 3 A Im RRFAE AT TR
gi . @it LASSO [HHE Z K5 Logistic [FJH7#i% H HE4. NLR. /K&, FIGO 7 BAFIHTHi AL yT 4%
MOLfERE R Z, M 7R EmMEAL, 45 1 BoR, 54 AUC M 0.891, B E L T1£4t Fagotti 1F47
YRR IE 2 R0 e 5 il 28 43 BT R B R A PO AE R PRI PR S F M o ARHF FEANUIE 7R T BEOC B AR %
FERAS . IR g AVE FR4B bR 5 FRGE R E VI G, B AIRIRAR AT PS4t 7#rmwi TR, FhT
AL RAIETT S0 o SR, A FAAFAE— € R BRYE . 2%, B F0 N 5 A O [l B BA B 2 A e 9
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