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A study on the value of dynamic changes of serum CA125 and HE4 in predicting the

progression-free survival time of high-grade serous ovarian carcinoma
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[Abstract] Objective: To investigate the dynamic changes of serum carbohydrate antigen 125 (CA125) and human epididymal
protein 4 (HE4) levels before and after surgery and during chemotherapy, and their relationship with progression-free survival (PFS)
and platinum sensitivity in patients with ovarian cancer. Methods: A retrospective analysis was conducted on serum CA125 and HE4
levels before surgery, before chemotherapy, and at least twice during chemotherapy in standardized treated patients with ovarian cancer

in the gynecologic oncology department of the First People’ s Hospital Affiliated with Shanghai Jiao Tong University School of
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Medicine. Data on platinum drug sensitivity and PFS were collected. The main statistical methods included chi-square test, ¢-test,
logistic regression analysis, and Cox proportional hazards regression analysis. Results: The analysis of 117 patients with high-grade
serous ovarian cancer suggested that CA125 and HE4 positivity were associated with higher stage, greater ascites volume,
unsatisfactory surgical debulking, and positive ascites cytology. Cox regression analysis verified that both CA125 and HE4 are
prognostic risk factors (OR=4.29, P=0.010; OR=1.77, P=0.049). Patients with both CA125 and HE4 positive and those with only
CA125 positive showed no significant difference in prognosis (P > 0.05). The half-life of CA125 and HE4 were calculated using the
formula t,,=t,/[ 2XIg(ci/c>) 1. The optimal cut-offs for preoperative and postoperative CA125 and HE4, and the half-life of CA125 and
HE4 were determined by X -tile and were 436 U/L, 400 pmol/L, 12 U/L, 35 pmol/L, 21 days, and 25 days, respectively. The
prognostic analysis showed that except for the lowest value of HE4, all other factors were related to prognosis. The highest HR value
was 3.28 for CA125 half-life >21 days, with a decrease of 57.5% in median PFS (P < 0.001). The area under the curve (AUC) was
calculated by plotting the receiver operating characteristic (ROC) curve. ROC curve analysis showed that CA125 half-life >21 days
(AUC=0.76) , CA125 lowest value >12 U/L (AUC=0.70) , and failure of CA125 to return to normal after the third cycle of
chemotherapy (AUC=0.71)have certain clinical value for predicting recurrence within three years, with sensitivities of 71.8%, 68.3%,
and 68.2% , and specificities of 79.6% , 71.7% , and 72.6% , respectively. Conclusion: CA125 half-life, the lowest value of CA125
during chemotherapy, CA125 not returning to normal after the third cycle of chemotherapy, and having=2 positive indicators among the

6 indicators have certain clinical value in predicting recurrence within 3 years. Further exploration is needed to assess their value in

predicting platinum sensitivity.

[Key words] high-grade serous ovarian carcinomas; progression-free survival time; CA125; HE4; clinical research
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PR AR 45 SR, AT I R P I R B R AT 45 U
14~21 dita B R . NTTEILTE, KA 1~6 A L
J7 5 4 Cogo
12 Fik

BT B3 Y B M s N K I 3~5 mlL, £ 4
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edu/lab/rimm/research/software) 3t 1T cut - off {H 1] ik
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Table 1 Baseline clinical characteristics

Viarable Value

Age(years,x +5) 582+ 11.8
Stage[n(%) ]

-1 31(26.5)

m-v 86(73.5)
Degree of surgical debulking[n(%) ]

>R1 20€17.1)

RO/R1 97(82.9)
Volume of ascites[n(%) ]

=<1 000 mL 84(71.8)

>1 000 mL 29(24.8)

Missing data 4(3.4)
Ascitic cytology[ n(%) ]

Positive 50042.7)

Negative 49(41.9)

Missing data 18(15.4)
Platinum sensitivity[ n(%) ]

Platinum refractory 11(9.4)

Platinum resistant 10(8.5)

Partially platinum sensitive 14(12.0)

Platinum sensitive 82(70.1)
PFS [n(%)]

<36 months 30(68.4)

36-60 months 28(23.9)

>60 months 9(7.1)
CA125[n(%)]

Positive 108(92.3)

Negative 9(7.1)
HEA4[n(%)]

Positive 80(68.4)

Negative 37(31.6)

2.3 RATCA125F= HEA B 4K A 3 U5 09 %5 ok 0L
it — 25 TR T CA125 A HE4 (# BH L
FTE RS K 117 5 B A 4 4, o CA125
S HE4 S BH 1 5825 80 ], A CA 125 BH 1% & 2 28 41,
1 HE4 FA 1% #8250 ], CA125+HE4 Y BH 1 % 9
B, 2t 7IX3HRIEE TR (B4, Ht—P
KL CA125 BHEZH AT CA125 F HE4 3 BH A% 4H #E 4T
Cox [l JHEGE, H &5 RZE R IF LG %2 X 7R
CA125 Fll HE4 $5 B 14 240 AL CA 125 BH 1 28 1) A A7
TR L
2.4  RBECA125F= HE4 3 & TALGY 45 4T
YRR 3R] g fe i CA125 il HE4 R 5 2h 45
A HIFE R : DCA125 Al HE4 [« T2/ . 300 2
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Table 2 Analysis of intergroup differences in preoperative serum CA125 and HE4 levels Gxs)
Viarable CA125(U/L) P HE4(pmol/L) P
Stage <0.001 <0.001
I-1 232 +282 156 + 342
m-v 1374+ 1571 493 + 390
Degree of surgical debulking <0.001 <0.001
>R1 2237 +1630 684 + 393
RO/R1 831 +149%4 344 + 391
Volume of ascites 0.002 0.200
<1 000 mL 797 £ 1 494 318 +391
>1 000 mL 1811 +1676 599 + 406
Ascitic cytology <0.001 0.002
Positive 17251619 543 + 392
Negative 479 + 1 325 289 + 381
Platinum sensitivity 0.450 0.820
Platinum refractory/Platinum resistant 1317 +1297 425 + 372
Partially platinum sensitive/Platinum sensitive 1016 + 1 557 398 + 389
PFS 0.760 0.110
<36 months 1040 + 1 427 440 + 392
>36 months 1138 +1564 320 +390
8 -
6 E
4
5
0 T T T T T T T
Age Stage  Ascites Pasitive Unsatisfactory CA125  HE4
(years) -1V >1000 mL ascitic  surgical + +)
cytology  debulking
OR 1.02 2.27 1.77 2.69 2.05 4.29 1.77
95%Cl1 1.01-1.05 1.19-4.351.01-3.08 1.41-5.13 1.07-3.96 3.13-7.57 1.01-3.08
P 0.006 0.013 0.044 0.002 0.03 0.011 0.049
E1 E R E R0 EREEE PFS &N H ZR K E

Figure 1 Forest plot showing the impact of different risk factors on PFS in ovarian cancer patients
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REIRE X — A E . QARGEIT IR H CA125

FITHES (1 B AR . MR SR BRI IR TR, 7ER
AT B8 PR UIE BB 3 L A 43 B 35 5 B AT B R, 0k Bk
CA125 55 3 A4 I7 (C3) J5 J HE4 55 2 Ji ¥4k )7
(COJERIAS BAE MR EE ., R LR E
P 43 2HL R 1 L — B L3R 3
2.5  ARIR vk & FH S 69 R AE cut-off 1A

15 I X-tile 354 45 HUOA BT CA125 F HE4 7K
CA125 AT HE4 32 ] b7 i #2 71 CA125 F HE4 5
IRAEIX 6 TR B 1] cut-of f{H, B ¥ cut-off {H 2 A
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CA125 - Negative = Positive #3 EBEMRARERNE—SHEBER
1.00 Table 3 Further grouping based on research indicators
o, Indicator Value
) Ty
5 075 e, CA125 regression [n(%)]
| L — After C1 48(41.0)
2 0.50
= After C3 85(72.6)
-
E | After C6 112(95.7)
& 025 1 .
P=0.004 j By HE4 regression [n(%) ]
‘ : After C1 85(72.6)
0
0 o 20 30 n 50 0 After C2 98(83.8)
Time(months) After C6 115(98.3)

2 RFIMSE CA125 PR1ELE S BAELE PFS # 2%
Figure 2 PFS curves of preoperative serum CA125 posi-

tive group and negative group

HE4 - Negative = Positive

1.00 !
2075 o =
z ;
<
£ 0.50 8
E b
2 e :
# 0.25 %
P=0.031
L.
0 :
0 10 20 30 40 50 60

Time (months)
3 K@M HE4 (R 1$4H 5 FA 144 PFS #h 4%
Figure 3 PFS curves of preoperative serum HE4 positive

group and negative group
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. CAlI25and
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=
S
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e
]
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=
wn
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0.25-
0-
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Time (months)
Number at risk
128 24 19 14 9 8 3
1 80 55 36 23 10 4 1
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4 CA125FAHE4 ¥R %40 4B 1% 4H & {X CA125 PR
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Figure 4 PFS curves between groups with both CA125
and HE4 positive, both CA125 and HE4 nega-
tive, and CA125 positive only

Mean value of lowest postoperative CA125 12.004.6,13.4)
LU/L, M(Pss, Prs) ]

Lowest postoperative CA125 value[n(%) ]

<12
>12

Mean value of lowest postoperative HE4

84(71.8)
33(28.2)
63.8(46.2,81.6)

Cpmol/L, M(Pss, Pys) ]
Lowest postoperative HE4 value[n(%) ]
<35 pmol/L
>35 pmol/L
Mean value of CA125 t,,[ days, M(Pas, P35) ]
CA125 12[n(%) ]

13(11.D
104(88.9)
15.4(8.4,19.0)

<21 days 82(79.6)
>21 days 21(20.4)
Missing data 5

Mean value of HE4 tx[ days, M(Pas, Prs) ] 27.2(10.5,41.2)

HE4 t,,[n(%) ]

<25 days 36(47.4)
>25 days 40(52.6)
Missing data 4

Bl CA125 ¥ 436 U/L, R il HE4 ¥ 400 poml/L,
CA125 [a] )9 )& 1121 d, HE4 [8] )5 & 3125 d, CA125 %
fiK7KF 12 U/L, HE4 5% /KF 35 pmol/L.
2.6 TRBAGHR G UG A8 K Pk 69 AT

X AR AN A cut-off {EL 73 41 (1) 4% 1 (3R 3) BEAT Tl
Ja i, g R e R : QAR FT CA125<436 U/L
A7 PFS 56 ™~ H , Rl CA125>436 U/L 2 1 4
PFS 35.5 41 A, % 36.6%, HR=2.57(95%Cl: 1.45~
4.54), P=0.001. @A i HE4<400 pmol/L 21 1 1%
PFS 52.9 4~ H , R 7 HE4>400 pmol/L 41 " 7 PFS
19.4 4 B, F % 63.3% , HR=2.71 (95% CI: 1.51~
4.89), P <0.001. GCA125 [a] )& #A<21 d 4 7
PFS 41.7 /™ H, CA125 [=] 3 #1>21 d 20 71 47 PFS
17740 A, FF%57.5%, HR=3.28(95%Cl: 1.72~6.24),
P<0.001. @HE4 [A]JA <25 d 2447 PFS 41.94
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H, HE4 [/ A #i>25 d 41+ 47 PFS 18.1 4N H , FB#
56.8% , HR=2.32(95%ClI: 1.16~4.63) , P=0.017. &
CA125 ffiifE<12 U/L A 457 PFS 52.9 4~ F, CA125
BARAE>12 U/L A A2 PFS 2554 H, N4 57.5%,
HR=1.98(95%CI:1.17~3.33),P=0.01. @©HE4R[KIE=<
35 pmol/LZHH7 PFS 59/ H , HE4 S KAE>35 poml/L4H.
AL PFS 4124 H, T F%30.1%, HR=1.77 (95%Cl:
0.83~3.75), P=0.14, Z R T4t it 2% & L. DCAI25
553 AL AL PFS 41.9 N H, CA125 55 3 J& 3
A ENAH H AL PES 19.4 4 A, R B 53.6%, HR=2.34
(1.30~4.23), P=0.004. @HE4 5 2 J& 3 [0l )1 25 rh f7
PFS 41.2/™ H , HE4 56 2 JA BA K [ A 2H A f57 PFS 21.8
N F, F B 47.1%, HR=1.65(95%ClI: 0.75~3.60) , P=
021, ZR LG L (K 5.6).

2.7 B A5 ARG TR A

X FR BT A A B ) 6 TR b (DCA125>
436 UL; @HE4>400.8 pmol/L; @ CA125 2 5 #] >
21 d; @WHE4 - #>25 d; ®CA 125 FARAE>12 U/L;
©CA125 T3 3 AWMLY J5 AR 13D, l id 22 ROC
i 28 3t — 2D TH 5 AUC SR VPl 3% S A [ 45 b 11 T
WAl BT RS R HE AR TN 3 4 4 52k BRAT 78 4 i
AP HERA M . 45 RN CA125 W21 d
(AUC=0.76) - CA125 F K AE>12 U/L(AUC=0.70) }
5B 397 FEALIT JE CA125 K 115 IE # (AUC=0.71) 1X
3R bR T FMAFAE 3 FENE KA — & WG IR
{8, H REUE 43 98 71.8% 68.3% -+ 68.2% , HHF
TP N 79.6%71.7%72.6% , T iX 6 A& bx 5.
M T TR0 A A 0 BURPE AR IS 2 (3R 4.5,
K7.8),

Er BRI, 1K 6 TifeAn it — P BAG T
o £ T R AR AT R R BB, 6 BN 4 SR
PR GUT IR R I, 117 B 83w, BR T 7 9 B s
RICHAER Ab, 0 T bR BE A 235 2561, 1 TUH M B
24451, 2 THPH 1 £ 5 24491, 3 THPH 14 £ 5 14491, 4 T BH
PR 1041, 5 TR P B 5 11 1], 6 10135 P 4 28 3
20, FIEBIE AR LA, WG BE G — =
2 TGUBH 1 S8 2 61 451, <2 19T FH 4 i 49 ], JF R Tl
TRMAME AL« 45 5 o, =2 TiBA 14 T T i =
3N E K AUC=0.712(0.621~0.803), P < 0.001,
RIEBE 68.8%, i 7 FE 74.9%, %45 bx T T
AR RO [ FE ACRE AN A2, AUC=0.548 (0.470~
0.626),P > 0.05.

3 3% iR
CA125 T 40 - Fi 0 o E A, 20 4 Ja 46 8 N

HR(95%CD P

Preoperative

e 2.57(1.45-4.54)  0.001
CA125>436 U/L

—t+—

Preoperative

4 —— 2.71(1.51-4.89) <0.001
HE4>>400 pmol/L
CA125 tin
4 —+——3.28(1.72-6.24)  <0.001
>21 days
HE4L: L 1 2320116-4.63)  0.017
>25 days
The lowest postoperative | 1.98(1.17-3.33)  0.010
CA125>12 U/L

The lowest postoperative
HE4>>35 pmol/L

CA125 regression |
after C3

—— 1.77(0.83-3.75)  0.140

—+— 2.34(1.30-4.23)  0.004

HE4 regression | | 1.65(0.75-3.60)  0.210
after €2

—

0 2 4 6 8
El5 TR ERE Cox thBIXE B Y547

Figure 5 Cox proportional hazards regression analysis of

different risk factors
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40% (11375 B 20 38 369 1 A 43 Ak 988 A1 129% 1) 26 Tk
PRI =™ 30 4 AT B UXTE Y SE e v b 7 4 i
RILEI HE4, Ho i 20 5 Qe 4k 1 WFDC2 2 (K 4w
UL, BhAUE SEAFAE T4 o0 15 PR S 2005 iR
(1) b R gH B rp, (BANAZAE T O SR T b Rz 4™, 72
I PR 7 FH S 2 v, R ER 22 1A 1F 9 36 B HE4 75 % 14
Ji e A7 AE 22 R R IA , 7E 93% I U JE L 80% 1)
T B N LS  83% 1Y) 51 5325 BA 41 i Hh n] DUV 5%
Bl HE4 FIE 7K1 T w5, 100 78 8 700 1 Ries o e
22 38 B 58 T, R PR HE4 76 BV AR Rl
5, TR ATRAR T CAL2S, A A 5
I BRI, R CAI25 MTHE4 © 45812
2, H & CA125 78 oA A= P Bl BRI (H 48 4
R T B DA S SR B 9% SR PR 5 ) R 35 R BE T
e AL R B AT, CA125 e U B 5L g 1)
AUCA R AZE" . WE M, HE4 7T JLAE#H T
A CA125 AT 51 HL98 (12 W f & 75, Moore 251
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Figure 6 PFS under different grouping conditions

G N HASE CAI2S FTHEAFE NI S FRPREEAT IS AR TI0I B 5 1 2500 S VR 1 e 638 PS 7 TR Ay
TN, A 5 R LSS 2 2] ORI AT A, B, B il X CA125 A HE4 AT 22 7 M AU A
DA R 30453 1) T T A 2R Ko HT, BT HR AT = CA125 FTHE4 5 5%

KT A 71T #78 CA125 M HE4 7K K HAE A R TG AHE, [FE CA125 A1 HE4 7K 75 1 1



*1214- Mo BE R K % 2 kR

544 555 9 1A
20249 A

F4 TREFATRNEEIFRELNNE

Table 4 The value of different indicators in predicting recurrence within three years

Indicator AUC(95%CID P Sensitivity (%) Specificity (%)
CA125>436 UL 0.594(0.521-0.667) 0.012 68.3 50.4
HE4>400 pmol/L 0.662(0.592-0.732) <0.001 68.3 64.1
CAI125 1,,>21 days 0.757(0.689-0.825) <0.001 71.8 79.6
HE4 t,,>25 days 0.638(0.550-0.726) 0.003 80.2 473
Lowest CA125>12 U/L 0.700€0.633-0.768) <0.001 68.3 71.7
CA125 regression after C3 0.705(0.637-0.772) <0.001 68.2 72.6

R5 RSB TN EEFEBEMAMRNNE

Table 5 The value of different indicators in predicting platinum resistance/refractory

Indicator AUC(95%CD) P Sensitivity (%) Specificity (%)
CA125>436 UL 0.658(0.587-0.728) <0.001 82.0 49.5
HE4>400 pmol/L 0.589(0.516-0.662) 0.018 82.1 35.9
CA125 t,.>21 days 0.519(0.440-0.598) 0.630 83.5 20.3
HE4 1,,>25 days 0.664(0.577-0.751) <0.001 80.2 52.6
Lowest CA125>12 U/L 0.55100.477-0.625) 0.175 82.1 28.2
CA125 regression after C3 0.547(0.473-0.621) 0.214 82.1 27.4
100 CA125>436 UL 100 CA125>436 UL
%0 — HE4>400 pmol/L %0 — HE4>400 pmol/L
CA125 tux>21 days CA125 up>21 days
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Figure 7 ROC curves of different indicators for predict-

ing recurrence within three years
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Figure 8 ROC curves of different indicators for predict-

ing platinum refractory/platinum resistant
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