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ABSTRACT Objective: To investigate the clinical application value of combined monitoring of human epididymal protein 4 (HE4),
folate receptor 1 (FOLR1) and neutrophil lymphocyte ratio (NLR) in postoperative recurrence of epithelial ovarian cancer (EOC), and to
analyze the risk factors of postoperative recurrence of EOC. Methods: 114 patients with EOC who were treated in The Second Affiliated
Hospital of Guangdong Medical University from April 2018 to September 2019 were selected as EOC group. The EOC group was
divided into non-recurrence group (n=42) and recurrence group (n=72) according to whether there was postoperative recurrence. 100
patients with benign ovarian epithelial tumors hospitalized in The Second Affiliated Hospital of Guangdong Medical University in the
same period were selected as the benign ovarian disease group. Another 95 healthy women in the physical examination center of The
Second Affiliated Hospital of Guangdong Medical University were selected as the control group. HE4, FOLR1 and NLR were compared
between the EOC group and the benign ovarian disease group before operation and the control group on the day of physical examination.
The preoperative HE4, FOLR1, NLR and other clinical data of the non-recurrence group and the recurrence group were compared.
Multivariate Logistic regression was used to analyze the risk factors for postoperative recurrence of EOC, and receiver operating

characteristic (ROC) curve was drawn to analyze the predictive value of HE4, FOLRI1, and NLR alone or in combination for
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postoperative recurrence of EOC. Results: HE4, FOLR1 and NLR in EOC group and benign ovarian disease group were higher than those
in control group, and EOC group was higher than those in benign ovarian disease group (P<0.05). HE4, FOLR1 and NLR in recurrence
group were higher than those in non-recurrence group (P<0.05). There were significant differences between the recurrence group and the
non-recurrence group in pathological type, clinical stage, intraoperative ascites cytology, chemotherapy cycle, cleaned lymph nodes,
degree of tissue differentiation and postoperative residual size (P<0.05). High HE4, high FOLR1, high NLR, clinical stage III ~ IV, low
differentiation of tissue differentiation, serous pathological type, postoperative residual size > 1 cm, negative intraoperative ascites
cytology and uncleaned lymph nodes were all risk factors for postoperative recurrence of EOC (P<0.05). The area under the curve (AUC)
of preoperative combined detection of HE4, FOLR1 and NLR for predicting postoperative recurrence was 0.911, which was higher than
0.777, 0.782 and 0.770 for each indexes alone. Conclusion: Preoperative HE4, FOLR1 and NLR are at high levels in patients with EOC,
and preoperative combined detection of HE4, FOLR1 and NLR has certain predictive value for postoperative recurrence of EOC.
Meanwhile, attention should be paid to EOC patients with clinical stage III ~ IV, low degree of tissue differentiation, serous pathological
type, postoperative residual size >1 cm, negative intraoperative ascites cytology, and uncleaned lymph nodes, and relevant intervention
should be given to reduce the incidence of postoperative recurrence.
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Table 1 Comparison of HE4, FOLR1 and NLR in EOC group, benign ovarian disease group before operation and control group on the day of physical

examination( xs )

Groups HE4(pmol/L) FOLR1(pg/mL) NLR
Control group(n=95) 36.84+5.92 94.59+11.27 0.95+0.11
Benign ovarian disease group
81.93+6.06* 169.56+17.05* 1.53+0.16*
(n=100)
EOC group(n=114) 196.36+21.43* 382.97+25.41* 2.28+0.27*
F 48.583 50.317 46.264
P 0.000 0.000 0.000

Note: *, #respectively refer to the comparison with the control group and benign ovarian disease group, P<0.05.

22 EXEMKE X HAABH HE4, FOLR] NLR X3tk *2,
2 J 211 HE4 FOLR1 NLR ¥JiFARE A4 (P<0.05), Il

*2 85 MAMKE L AARFH HE4 . FOLR] NLR 3FEE (x5 )

Table 2 Comparison of preoperative HE4, FOLR1, NLR between recurrence group and non-recurrence group( x=+s )

Groups HE4(pmol/L) FOLRI1(pg/mL) NLR
Non recurrence group(n=42) 153.48+19.73 329.28+27.38 1.74+0.27
Recurrence group(n=72) 221.37+22.64 414.29+30.41 2.60+0.34
t 33.719 28.635 22.197
P 0.000 0.000 0.000
23 REERWEREDT ) R R K AR A A A 2 AT R E R A 8

S RMH R BB FARIT N AR T Ir %77 R RJREEE RN LA 2257 (P<0.05 ), W3 3.
TS L IE2E 57 (P>0.05) o SR 2 AR R AT B I Ry

RIRBELNERZA[H(%)]

Table 3 Univariate analysis of postoperative recurrence[n(%)]

Factors Recurrence group Non-recurrence group - »
(n=72) (n=42)

Age(years) <50 38(52.78) 22(52.38) 0.003 0.967
=50 34(47.22) 20(47.62)

Pathological type(n) Serosity 39(54.17) 12(28.57) 8.764 0.013
Mucinous 23(31.94) 25(59.52)
Other 10(13.89) 5(11.90)

Operation mode(n) Radical resection 29(40.28) 15(35.71) 0.246 0.889
Tumor cell reduction 30(41.67) 19(45.24)
Other 13(18.06) 8(19.05)

Clinical stages(n) I ~1 13(18.06) 24(57.14) 18.693 0.000
I~ 59(81.94) 18(42.86)

Intraoperative ascites
cytological Tumor cell positive 40(55.56) 10(23.81) 10.863 0.000

examination results(n)
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Table 3 Univariate analysis of postoperative recurrence[n(%)]

Recurrence group

Non-recurrence group

Factors x P
(n=72) (n=42)
Tumor cell negative 32(44.44) 32(76.19)
Postoperative adjuvant
TC 41(56.94) 25(59.52) 0.072 0.788
chemotherapy(n)
TP 31(56.94) 17(40.48)
Chemotherapy cycle(n) 1~4 23(43.06) 27(64.29) 11.278 0.000
>4 49(31.94) 15(35.71)
Cleaned lymph nodes
@) Yes 41(56.94) 36(85.71) 10.028 0.000
n
No 31(56.94) 6(14.29)
Degree of tissue High and medium
26(36.11) 29(69.05) 11.528 0.000
differentiation(n) differentiation
Low differentiation 46(63.89) 13(30.95)
Postoperative residual
. =1 28(38.89) 31(73.81) 12.956 0.000
size(cm)
>1 44(61.11) 11(26.19)

24 RKEEXRMZ AR Logistic @YF 5 #r

LA EOC BEH ARG & AN N AR (WA 0= KRB K, 1=K
K, L2 R 3 PG R R N RAE AR N 2
P E Logistic [01J573#r . 455R B/ :HE4 fii 5 \FOLRI i 5 |

NLR i &5 i PR3- TT ~ IV 39 20 2153 Ae AR B2 AR Ak o 3
FAUR R ARG FR KN >1 em AR IR K GH ARG A 2
FNBAYE ARTE R 45 EOC RJ5 & % ek & (P<0.
05), W3 4.

R 4RBELZER Logistic @547

Table 4 Multivariate Logistic regression analysis of postoperative recurrence

Factors B SE Waldy? P OR(95%CI)
Constant 1.937 0.556 12.382 0.000 -
High HE4(original value input) 0.688 0319 9.293 0.000 1.784(1.394~2.272)
High FOLR1(original value input) 0.618 0.496 9.362 0.000 1.672(1.263~2.197)
High NLR(original value input) 0.446 0.387 8.874 0.000 1.897(1.353~2.018)
Clinical stage IIl ~IV,( I ~ II stage=0, III ~ [V stage=1) 0.397 0.303 10.472 0.000 2.216(1.774~2.925)
Low differentiation of tissue differentiation( high and
0.537 0.372 13.887 0.000 2.364(1.913~3.002)
medium differentiation=0, low differentiation=1)
Serous pathological type(other=0, mucinous=1, serous=2) 0.441 0.471 11.885 0.000 2.584(2.036~3.917)
Postoperative residual size>lcm(=1 cm=0, >1 cm=1) 0.364 0.295 6.381 0.001 1.642(1.137~1.993)
Negative intraoperative ascites cytology(tumor cell
. ) 0.386 0.315 7.884 0.000 2.457(1.274~3.268)
positive=0, tumor cell negative=1)
Uncleaned lymph nodes(yes=0, No=1) 0.402 0.347 9.364 0.000 2.536(1.995~3.274)
2.5 HE4,FOLRI.NLR B EX &4l EOC RIg&E &K 3 Wi

ML

K Hi HE4 FOLRI NLR il K J5 & & &) AUC 43 51 N
0.777 (0.690~0.850) .0.782 (0.694~0.854) .0.770 (0.681~0.843 ) ,
i = 0048 b5 A A7 A R 0 AR 5 & & 1 AUC 24 0.911
(0.843~0.956) , Y= FA-Fe bR sl Il . L3k 5 A 1,

EOC J&™ 5 WM A 2 A= i (R (9 3k ek, AR SE 110,
IUAA KME 30% 8 REAESSNS F IS, R4 R4 EOC
FH UG SR L5 Bt R AT R ™, 5 % i AU
NIRRT 3 AERIE L RTE 13%3)] 60%LL |, —A AR
&I A, T EL 25 B 2. Rt , R R B %
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Table 5 Prediction efficacy of HE4, FOLR1 and NLR alone and in combination for postoperative recurrence of EOC

Area under curve

Test items (95%C) Cut-off Sensitivity(%) Specificity(%) Accuracy(%) Youden index
HE4 0.777(0.690~0.850) 185.62 pmol/L 68.06 78.57 71.93 0.466
FOLR1 0.782(0.694~0.854) 377.35 pg/mL 76.39 71.43 74.56 0.478
NLR 0.770(0.681~0.843) 2.19 71.05 68.42 76.32 0.437
Combination 0.911(0.843~0.956) 84.21 83.33 87.72 0.736
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Fig.1 ROC curve of HE4, FOLR1 and NLR in predicting postoperative

recurrence of EOC
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