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Optimal Cut-Off Values of CA125 in Screening of Ovarian

Cancer Among Subjects in Different Age Groups

DUAN Hongyuan, LIU Xiaomin, JI Yuting, ZHANG Yunmeng, ZHANG Yu,
FAN Zeyu, LI Chenyang, LIN Xiao, FENG Zhuowei, ZHENG Lu, ZHANG Yacong,
LIU Ya, SHENG Chao, LYU Zhangyan, SONG Fangfang, SONG Fengju,
HUANG Yubei

(Department of Cancer Epidemiology and Biostatistics, Tianjin Medical University Cancer Institute
and Hospital, National Clinical Research Center for Cancer, Tianjin Municipal Clinical Research
Center for Cancer, Key Laboratory of Molecular Cancer Epidemiology, Tianjin 300060, China)

Abstract: [ Purpose ] To investigate and validate the optimal cut-off values of CA125 in screening
for ovarian cancer among subjects in different age groups. [Methods] Based on the Chinese colo-
rectal, breast, lung, liver and stomach cancer screening trial and the Tianjin common cancer case
cohort, women who received CA125 tests for screening of ovarian cancer since 2017 were select-
ed, and ovarian cancer cases were identified based on screening, clinical diagnosis and follow-up.
The overall accuracy and the optimal cut-off values of CA125 for screening of ovarian cancer were
evaluated with ROC curve; and also evaluated in age groups of <60, 60~69 and =70 year old,
respectively. Bootstrap resampling was used to internally validate these age-specific cut-off values,
and the PLCO cancer screening trial was used for external validation. [Results] A total of 41 620
women were finally enrolled in this study. After a median follow-up of 1.22 years, a total of 413
cases of ovarian cancer were identified. The overall area under ROC curve (AUC) of CA125 in
screening for ovarian cancer was 83.0%, and the optimal cut-off point was 26.8 U/mL. The AUCs
of CA125 in screening for ovarian cancer in age groups of <60, 60~69 and =70 years old were

78.8% , 88.6% and 89.1%, respectively, and the optimal cut-off values were 26.8 U/mL, 20.3 U/
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mL and 28.0 U/mL, respectively. The age-specific OR(95%CI) of positive CA125 for risk of ovari-
an cancer in women with <60, 60~69 and =70 years old were 11.18(8.54~14.63), 39.26(23.85~
64.62) and 25.00(12.85~48.61) compared to those with negative CA125; the corresponding sensi-
tivities were 67.1%, 82.9% and 81.4% , and the specificities were 84.6% , 89.0% and 85.1%,
respectively. Both internal and external validation yielded similar results and trends. [ Conclusion |
To improve the screening effect and reduce the missed diagnosis of ovarian cancer, the age-spe-
cific CA125 optimal cut-off values are recommended in this study for screening of ovarian can-

Cer.

Key words: ovarian cancer; CA125; screening; age-specific screening cut-off value

BT 958 2 thE S0 B P DL G R 2 — 2
VB AL T R K, R4l GLOBOCAN
2020, 4xEk 2020 4FEAhIHA 31.4 J7 151 59 598 B K
AN 20.73 T3 450 6P SL9m AE T 1 v BT B S
K MBE T NELIR ) 5 A R Y 15.45% F1 14.66%
H R BT,

P S8 By A 1Y E Pk S B = FUARE, R4y
60% 1) 51 55958 £8 5 1056 B B Gt 4k &% B I A $02 W i
K 5 AEAAERAL 30% A2 44 R i BAR 22 R I
RN IR SR T, LI B SRR Y 5 AR AR A A7 A ]
K 93%) A M, 78 TCHE MR Lo Ve v 9 0 A 5T SR
U X TP U0 BU R R BUS U BT B2
P 125(CA125)7E 20 tH 42 80 4F AR L4094 1 v 42
W H T 90% YW I P S48 L E B CA125 KK
S BUAR X S A O R 0 R T CAT25 G
J7z T O0 g i A 1 RN BT CAL25 fifi e
O 5 90 1Y DR Y BE AL B 0 | B A5 T A0 A g
25 B 9 AP 539 0 A 10 55 0F 5T [ prostate , lung , col-
orectal and ovarian(PLCO) cancer screening trial ]}
1= DR 595 O & 36 538 F 9T (UK collaborative trial
of ovarian cancer screening, UKCTOCS) "2 YRk
S CA125 fifi A5 RE 2 2 R AR UM B sE T2, 1 2 I ]
e EOX P ZE R LG CA125 XF T 41 B S48 1y R
B AR RSB, O SRR 1 A SR 5 B0 A 07 125 Y
FHAPETUAE AR, DA S A S Bl 17 % B0 0% T 2 B0 5
T NS T O A SR W R R T A TR, AR A AR D
K CA125 127 51 S48 19 U1 1 fE (535 U/ml) o
SC A BT, 00N Ry 2 5 e e WA 4 e o 1Y
TP o BRL by 4 JER 02 5 0 ) 5 PR AR ) B
CA125 5 FRZ WD) SB[ i 1 30 B 55 9 0 %
LIS CA125 R AT REC &8 A A i (H il T3 R 3k

“? ® ’@ 2023 jf‘ % 32 )& % 9 # China Cancer,2023,Vo0l.32,No.9

S PRAZ WK ST 1048 4 2 Sy 0 A B, DA TG 2 e
BB W R A — AR &t CA125 i e
B B35 11 foe A% 07 A5 D) A W A T R b e, A
S TG IR (B O SRR ) R AR N R AN ] A
HEEFEEM, FIBPRFRAFER T CA125 KA B
25581 Hod PLCO BF5E #2878 CA125 7K - Bifi % 4% i
R SRS SR, AL 4G PLCO B 95 78 N 1 28K
CA125 i £ BP S i AF 5%, % A A BE 38R AR [R]
() CA125 U i {8 2k Ui A OF S0, R AE 2 3 1 B £
T2 AR R 22—

Rt A B R R — XU 2ot b CA125
i A B9 S50 1) Fe AR O A U0 GUE R B E— 2B RO
[ AF i 2N BER CA125 S fii A V) s fl, itk — 20
PRV CA125 76 AH R V) s B~ 15 09 5198 KURS 1 & B
P, DLRCR AR 54 5 1 CA125 D) (8 0 A B i
T ) HER 1

1 "ABEFAE

1.1 ABERIR

ENTEVE RPN S-S BN ORI CiL g
A5 2 052 (Chinese colorectal ,breast, lung, liver
and stomach cancer screening trial ,C-BLAST) #f 5% .
C-BLAST 5% 52 — UV et 22 [ Be B B+ 13 id
RIS, H 2017 2, C-BLAST W58 AR LTI 7
AXCE 52 A (BRATECR ) ik AT S AR R
40~74 % BRAE A BAT D AE O fd e fa R . LAAEIX R
B R ATALT1:2 B LA R 0 A R B A 20 2H 3
A PR A G0 i Ay 4 RN IR A A 2 VAN IR O
A0 FOBET W HUAE B R AL G 0 A BB T 4 v L S
(&5 EL g e SLAROES SR IR ) B SRR A

+ A4 4



R I A AR N i B ET 3R HoH 43 e 21567 0
B TS Lo PEHEZ CA125 A6 LU B L i i
C-BLAST #FFE IR - 78 et UL T REAEF 58167,

M T C-BLAST B 5% I I A 142 i A O 198, &
PR 51 598 28 F A XS SR AR AR T 2 10 B L0 AR
H, 1E C-BLAST WF5ERE Vs & BLEP 59 (8 35 LAl |
[i) B 326 BB K At T 5 DL S 98 99 f81 BA %) (Tianjin
common cancer case cohort,TJ4C) WFF P K S M A
HEBR AR E 0 51 5298 58 5 AR R B 4h 78, TI4C BHoE 2
— I FF O BRI 5T, H 2007 458 S0 KAt
B 2 e B2 B 12 3R 108 &R JB 3, DA T 3R
L TR ) T S e PR 2R KGR B Y TS A R
%\18—20\0

S AN BRI A RE PLCO RGBT IE , 19T
S —TRUET X G BR e I | 2 L R O SR O
I B BEALX BRI 12 1993 4F 11 H & 2001 47 7
AR, 206 155 1 N2 T it . T2 5# U
MEARL 1:1 (Y BB R ML 2 T 30 %o B A ol 4, 43
FIXRA WS 5 EHEZENEE, e T Ean
Z: 5 5 R 232 50 9 e i 245 B s 0 O 59
AT, NG G TR AT 45 51, BEEU PLCO 383 A
BRI T CAL25 Ty JF7ES S 5 AR N (2
ARG AL BE AR R ) A R BE U485 SR Lo Pk
1.2 NiEtR#

FTF C-BLAST K TJ4C, W5 198 A HE Bk A
WA DI SE I 7E 2017 4E 2 )5, HERR: 2017 4E12
W7 1) B9 L 955 £ IR 55 Z 1 AR B2 W AT ] i o
P38 2k iR B 1 DG i 55 5 s HE R T A 2SI B A
E A, il BT A 45 Rl 22 5 IR A HE B B9
T2 Wi ANHE, T HEBR 5218 55 40 2 B ] BE b
AR . (DR A BRI R B B2 W 1) B S0 AR
&, A WA 00 50 5192 K HO  HEBR 9N 50 2 Ah Yy
JITAT F A 2 R i R, DA SCH A 2R R 1
U B R BB, LADS/D LA A B SR i A8 v R A
AT REAFAE R CA125 S5 M52 5 F HEBR BE U7 1 8
A O 555 H AT LA R A A0 I 1) O 595 R
G KM CA125, I W AH A I H 30 RS ) 45 5 1
NHE,

13 #HREX

AHEGEZE R A T | B DI K2 B 04 T

OP g R Hod BE D7 & BN SR R KT bR

IR KRB ER R Mg B R fE B RS, LR
R R AR B ARG VLR OP g g . Hoh R
HPREGEERGENES RN 70 RE R K —
R B AR B AR Go R H 0 K e il B KRR B %
-5 5 T AN B BE A BEZ W 122 W R A
B R E B AR (5 2 A5 A 0 £ BB R S
I 3 L BH 12 W ) B9 198 =2 A AR E ST s R 4
Je [] B 4 4 Bt 12 Wi oA B 3988 5 B T B 0 43
ZE)E 10 MR (ICD-10)Zmfi5 >l C56 (. kA £
YA IZWHE B, A B RS Wk B 5196 1 &
fFE.
14 SHit=4bE

H 35 439 A R8O A s R 12 & B i
i R A, FE N SR ) L SRR RE R B ) T AN B A )
AF 5 T A 0 A BF 5 9 1 T, BOE S8 SR H Logistic
] AR AR DA S [R) AR AE [ 6 R [ A7 0 3
CA125 2 Wi U] 1548 (>35 U/mL) B9 AS ] 37 41 145 o1
g o RUISE 18 490 2 S B, IR FH HUAEL EE (odds ratio,
OR) M H: 95% & {5 X [6] (confidence interval,CI)F /R
KUK B K/, [, JEF Logistic B, RH
ROC i £& A £ F i AL AUC) - CA125 fifi 4 b S
I 1) AR HE B 1 RN AR D) S 2 AR <60 %
60~69 2 F1=70 % A7 53 453 Bt IR VT R [F AR S T
CA125 Tifi 25 B S 957 1) 4F 0% 7 8 B 1 B dme AR DD a5 f
K H 2 000 K 1) Bootstrap = 41 A J7 15 N DL M
PLCO 35 2 ABFS MR UE SRR [FAEIS 41 CA125
i A U) s {H B AR 2 PE . SR Logistic |1 4 43 #r
CA125 A YIS AE N AS 8] 7 41N H B 52958 XU 1) 22
S0P R R RS B IEM CA125 FE ek
{E T 9 A B 5500 1) A M

FEA o3 ¥R F R(R42.2) Sk #4748 14>
Br, 2K pROC P2l ROC M4k, Frfy ki ga 3%
FHRUM A5, R P<0.05 A 25 5% Goit=4 5 L,

2 & R

21 FARANBESEPNEELRENILER
ARAFFRILGIA 41 620 £ 2Pk, 7 Bl TG 1.22 4F
Ja et R B 413 5150 B 6], WA NRFT<60 % |
60~69 % Fil=70 % L4514 30 223.9 009 1 2 387
AL 0E 72.6% 21.6% 5.7%., G AREH =70 %

¥ @AM 2023 F % 32 4% 9M  China Cancer,2023,Vol.32,No.9



PR L TR R A
B, [ M <60 2 B %tk |, 60~
69 % K =70 % 4 1 B 5958 RS
) OR (95% CI) 53 %Il 2 1.54(1.23~
1.93) F1 3.13 (235~4.17), 4% I
CA125 W) S fabnd, S AR
H110.7% 1) o P E o CA125 2
WrBHME ;[ CA125 12 W7 BH M Y
N BEM HE CA125 2 W BA P i A
B, IR EUE KBS OR (95%CI)H
17.92(14.57~22.05)(Table 1),
22 BRABMEABEHRA
CA125 5 EEEF K ROC Hi
g BEVREMHEZTER

BONEEH CA125 fifi A5 B 81
JEHY AUC N 83.0%, # T ROC
M8 19 CA125 e 43 0 A U] A (.
7 26.8 U/mL(Figure 1A) AR #E4F
%5325 ,<60 % 60~69 % Fil=T70
A4k R CA125 G 4 o S
() AUC 43 %I 4 78.8% .88.6% Al
89.1%, [HlR} 60~69 % Fl=70 %
SRR LR AUC B3 5 T <60
AR A AUC (P<0.05) 5 4F i
R SRR CA125 A U] S s 0
% A 26.8 U/mL.20.3 U/mL #l
28.0 UmL(Figure 1B~1D), 2T
2 000 X Bootstrap B RAE P HREHIE
G505 FE 4R —3(Table 2).,
23 BABERABE®HAET
CAI2S R EVIRENARTLA
BT S RS LE 42

MR CA125 6 IH 2 &5 K
T g A 0 A U0 ST R N BE ST
CA125 i #r BAvE L AN PH PR, 5
CA125 B NHFAH L ,CA125 FH
PENHE & 2B O 55 0 AR 3
(OR=16.36,95%C1:13.16~20.33),
TEAAAEIS A, Fi2 FEAF 4 51
FE S MER) CA125 G A U0 5 AE 4
HIF ,<60 % 60~69 % F1=70 %

‘? ® ﬁ 2023 jf‘ g 32 )& % 9 # China Cancer,2023,Vo0l.32,No.9

Table 1 Risk of ovarian cancer according to different groups of age and
CA125 by diagnostic criteria

. Participants Cases Median follow-u
Population "\ l;;)] N (years) P OR(95%CI) P
Total 41620(100.0) 413(100.0) 1.22
Age (years old)”
<60 30223(72.6) 243(58.3) 0.79 Ref.
60~69 9009(21.6) 111(26.9) 1.89 1.54(1.23~1.93) <0.001
=70 2387(5.7) 59(14.3) 1.52 3.13(2.35~4.17)
CA125(U/mL)
<35 37180(89.3)  137(33.2) 1.45 Ref. <0.001
>35 4440(10.7)  276(66.8) 0.33 17.92(14.57~22.05)

Notes: *;only one woman with missed age was not shown in the table; Ref. : reference
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Notes: A : total population ;B:age group of <60 years old;C:age group of 60~69 years old;
D:age group of =70 years old

Figure 1 Area under the receiver operating characteristic curves and
the optimal cut-off values of CA125 with risk of ovarian cancer

Table 2 Bootstrap resampling analyses with 2000 iterations on the median
optimal cut-off values of CA125 with risk of ovarian cancer
in the total population and different age subgroups

Population Participants  Cases ~ Median cut-off value(U/mL) 95%CI
Total 41620 413 27.40 25.99~44.18
Age(years old)
<60 30223 243 27.40 24.70~45.88
60~69 9009 111 22.32 20.27~53.78
=70 2387 59 27.95 18.30~52.30
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Table 3 Comparison of ovarian cancer risk among different subgroups
based on the optimal cut-off values of CA125 in the total population and

different age subgroups
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Note ;: Ref. ; reference

Table 4 Accuracy of ovarian cancer screening based on the optimal cut-off values of CA125 and external validation
analyses in the PLCO trial

This study PLCO trial
CA125 subgroup . . . .
Total Cases  Sensitivity(%) Specificity(%) Total Cases  Sensitivity(%) Specificity (%)
Population
Positive 5993 299 72.4 86.2 1040 23 32.4 96.6
Negative 35627 114 29304 48
Total 41620 413 30344 71
<60 years old
Positive 4786 163 67.1 84.6 332 3 23.1 96.9
Negative 25437 80 10197 10
Total 30223 243 10529 13
60~69 years old
Positive 1069 92 82.9 89.0 1138 19 442 92.9
Negative 7940 19 14739 24
Total 9009 111 15877 43
=70 years old
Positive 394 48 81.4 85.1 136 5 333 96.7
Negative 1993 11 3802 10
Total 2387 59 3938 15
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