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Combined detection of CA125 and HE4 in the diagnosis of ovarian cancer:a Meta analysis BAI Shan-shan,
HE Ya-jun. Department of Clinical Laboratory, the Fourth Affiliated Hospital of Jinan University, Guangzhou Red
Cross Hospital, Guangdong 510220, China

[ Abstract] Objective To evaluate the importance of combined detection of tumor markers CA125 and HE4
in the diagnosis of ovarian cancer. Methods The digital literatures were retrieved from the databases of PubMed,
CNKI and VIP to evaluate the significance of the combined detection of the tumor markers CA125 and HE4 in the di-
agnosis of ovarian cancer. Stata 12. 0 software was used to conduct the Meta-analysis. Results A total of 11 litera-
tures were obtained in the current work with 834 ovarian cancer cases and 1 784 controls. The result showed that the
sensitivity, specificity and diagnostic odds ratio( DOR) index of the tumor markers CA125 and HE4 were 0. 89[95%
CI(0.85,0.92)], 0.13[95% CI(0.09,0. 18) ] and 44[95% CI(28,71) ] respectively in the combined detection of
tumor markers CA125 and HE4, while the indices of the sensitivity, specificity, diagnostic odds ratio( DOR) of the
marker CA125 that was detected alone were 0.72[95% CI(0.65,0.78) 1, 0.35 [95% CI(0.27,0.46)] and 10
[95% CI(5,19) ] respectively. There were significant differences between the two methods in diagnosing ovarian

cancer. Conclusion The combined detection of the tumor markers CA125 and HE4 may provide more competent and

valuable laboratory proofs for the clinical diagnosis of ovarian cancer than the detection of CA125 alone.

[ Key words] CA125; HEA4; Ovarian cancer;

MEBRCEEERE T WA IEZ—, KT
FNERMEZE. BAREHERREBRS
R,MBEEE 0% B B, T 0 ST R
HSEEFRN20% ~30% . FHILH0ERE KR
EBMBLWREEE, BT, BWiEBE %
B RBEHEYR 125 (CAL125) ,{H CAI25 B
WREE FFEEAR, HTLIGR FHESBRE R
W5 B RIAR B R IRE R BUE . AR R Me-
ta SMITEIC B AT B MR ME A EE S 4
(HEA4) BE CAL2S B TIEEMMIRER, BERS
P HEA (CA125 BRA A TIZE IR SLE W RO
1 #AREHE
1.1 PERskIE B E PubMed, CNKI, 4 ¥
ERARIE , A % HE4 BeA CA125 Ko l7E 0 2 B
s P R SCRR , 1 R AR BR AN B FE 28 2015-02, HaE 2
BT & 9 A SCHER 258 30K o
1.2 i
1.2.1 X bE LA“ERSE" “CA12S” \“HE4”
“BREHEI” AR FMZR PubMed . CNKI, 4EE- 4545
PR, IR ERMNEEE 201502, HBEFANA
THRIBE IR, MPATFRIRIR RN SUE &%
BT F IR R, B AR, MG R K
FEEORES B BiAASENEMN, PIXRREAL

Meta analysis

¥ AMEE D 4 FERGUR 125 IV RS BRI
B & 1A4u$E . HE4 ,CA125 , Ovarian cancer,human
epididymis protein, glycoprotein antigen %%,

1.2.2 SCERAAAGRHE (1) HPICHIZESO0R (2)
BAR =20 §l, (3)IBENARNTRETERAR
AR FARLW, IR X P A IS B R
TR £8 S FNIE B X PR ER DR R AR X IR, (4) 23F
$RftmyE CA125 \HE4 BpAMEER, (5)RIEX
TR RO BHE BE 0 B RIS L IR H(TP) (RPH S
(FP) fREAMEE(FN) R EAMHEH(TN) BEN T
B, (6)FFFTXTE Iy E L, R4 p M.
(7) ARA A 1 AL B RS i |
1.2.3  SUBRHEBRARHE (1) 3CH R R R R F
RAECHR. (2) B SRR BB BE B Bk
TP FP FN & TN, s i+ E B ARk, (3)
WOIREERERL, (4) TEFXRA, (5HE
B RFICHR

1.2.4 EERE RAZE—HERERENAA

A TREE U TREAEE AL RRER. L

¥ CAI125 HE4 f:ll 455 (%% TP FP.FN.TN) ,
1.2.5 REWH ERLEERETR RN
T £ (quality assessment of diagnostic studies, QUA-
DAS) PEE A BIFFR SRR R



PEERGEYE 20164 3] SE9% H3IW

L3 Geit#hyk B Statal2. 0 SAFFHITHITH
B IR R B 5 5B L PR PE LR Ho R AA L
2 W b {8 H ( diagnostic odds ratio, DOR) &% 95% ] {&
X J&] ( coincidence interval, CI) , & &5 ZFiRAFZ
TAERFE it 28 T 1 FR ( summary receiver operating
character curve area under curve, SROC AUC) ., A
BRI R M 36 5% F Cochrane-Q #3870 I* 406
PEMY, P <0.05 I >50% ,MiFRFERERRK
M, SR T BEVUSON B RS AT 4347 s Sz, SR A B s
MBEBI AT A AR EERS I EEL R
A 2R HEAERAT, SR Pearson FH2EHE X REHFER,
AN R IRZE AR R S AR B 38 ] 45 i, SR A Spearman
BRARRBORIER, P <0.05 HERARITEEL,
2 FR
2.1 XEAKERRIBIEG R 9106 KRG M R S0
121 %5, &R P30k, RIBAHA S HBRARE S
— 3 TR I, FEBR A BRS K CA125 \HE4 2%
R 50 55, TIE ¥ X IR ZH S 00 5L B b xof PR Y
3CHk 2 5, REEZRAS TP FPFN TN {HRISCHK 11 4,
AR AN R b2 R e Bk LR 9 5,
R 49 F o BAMALIR Meta M7 4 3CHR 11 8,
S EH BT CAL25 FIRK-& #l CA125,
HE4 P55, 1 11 5k & F T 2013 ~ 2015 4E,
WA S B SR R K 834 4], X PR 3L 1 784 43,
PR AL A CAL25 5 CAL25 BRG HE4 # Xy
INSRS W) R BB AR R, CA125 il HE4 #l
J5 i B F AW E
2.2 MATMHERGFE MAFPIFRE 11 FX
Bkep OB Ry R S R E X R ZR
HEHNAERUREREHEEME. LE L

k1 AAXBHEREE

B4 CAL2S 15

w5 P SCik CA125
I HE4 a/b/c/d

fEH  4EH WAk a/b/c/d

1 Bhrpsi) 2014 HAKEZE 38/11/12/39  44/9/6/41

FEIR 151/04/31/62 133/28/19/58

2 R P 2005 T

Y
3 % @ 2015 'Kﬁggi}lﬁ 20/10/20/32  27/3/13/39
AN iy

4 JWwREM 2014 IWREEZ  42/8/7/47  41/8/2/47

Ry
S gl 2014 [Z;;Zf_{.[?b 90/39/88/91 158/15/20/115

6 zws 2014 EEER 55105

Tl 28/11/4/25

7 i) 2014 ‘PEE&— 34/15/12/28 43/15/3/28

- 215

k1
4 5 B K% M CA125  RETAI2S 5
. g EH i a’/b/c/d  HE4 o/b/c/d
4RI R
8 maeaxl(s] 2013 B i 40/1/12/27  46/1/6/27
e [9] B S
9 wmakIR[®) 2013 Sgi. 46/4/20/58  55/3/11/59

10 ZAERH 2013 ﬁtm%& 61/49/11/35 71/13/1/71
e

A&
1N grggitl 2014 %iy%ﬁgﬂ? 67/13/24/56 88/14/3/55

a:TP; b.FP; ¢.FN; d.TN

2.3 LERYE %N5E RS DOR 8
IR CA125 B R \F5 57 E .DOR HBUETE B
43513 0.72[95% CI(0.65,0.78)].0.80[95% CI
(0.70,0.87)1.10[95% CI(5,19) [( WE 1), B:A
ol CA125 HE4 B9 REE 457 .DOR M BUETE
4581 0. 89[95% CI(0. 85,0.92) 1.0. 84[95% CI
(0.77,0.8997.44[95% CI(28,71)] (L& 2).
CAI125 Sl &2 CA125 BX& HE4 %W AR
F 45802 0.35[95% CI(0.27,0.46) 15 0. 13[95%
CI(0.09,0.18) ], CA125 Bt4 HE4 % X} 5P 1%
LWTR R B PSR L X DOR # BT CAL12S
BRI, I LR E R IR G EE L (P <0.05),

Study %

D e RROSDC]) | Weight
it (2014) RIS, 3.30(1.96.5.53)  4.90
& (015 i 2.50(1.86,3.37)  15.73
# i o15) + 1.73(1.13,2.66)  6.09

T (2014)
PRI (2014)

| e 6A48(321.1307) 280
LA2(LIS, 171)  30.69

BFRE (2014) 3.78(2.16,6.64)  3.06
X#HE (2014) — 231(1.39,3.85)  5.50
IR (2013) BT 3.17(1.98.5.09 512
ERARIE (2013) e 3.59(244,528) 651
AJEHR (2013) — 1.70(1.11,2.59)  9.61
B (2014) g 2.79(1.97,3.96)  9.99

Overall (1-squared=80.8% P =0.000) @ 2.36(2.11,2.64) 100.00

0.0765 T 13.1
B1 CAI25 3 4k46 3 & DOR Ztk B

Study %
ID RR(95%CIl) Weight
K% 2014) 6.50(3.05,13.87) 6.19
& (2015) g 3.35(2.25,4.98)  25.01
® O (2015) e 3.60(2.22,585) 9.6
LT (2014) e 20.94(5.36, 81.71)  2.06

IR (2014)
BFA (2014)
XVEHE (2014)
EEH (2013)
R4k (2013)

6.16(4.10,9.26)  21.86
5.21(2.05,13.20) 446
7.66(2.59,22.70)  3.81
5.38(2.61,1L11)  6.86
6.03(3.50.1042) 970
AEM (2013) = 9.42(4.62,1921)  7.06
BRoRiE (2014) e 16.68(5.53.5034) 372
Overall (I-squared=53.7% , P=0.17) @ 6.12(5.05.7.41) 100,00

B
——
i
—t
——fi—

0.0122 i 817
K2 CAl25.HE4 B 44 % & DOR A4 B



- 216 -

Chinese Joumnal of New Clinical Medicine , March 2016, Volume 9, Number 3

2.4 RBFEMRIE CA125 MG K CAI25 BE&

HEA #6562 M 05 dE 2 Wi SR SRB AT, ZE R 5 B L PR A
SR LA K DOR J5 M, W E R, 2 M7
HEME 3 SROC AUC FIEE (LE 3,4) AR R
BART R, 3R & B (A A B SN 51
Hy 5B

10 SROC with Prediction & Confidence Contours
Y9

Ju—

"Sensitivity
o
wh
]

Q Observed Data

Summary Operating Point
4 SENS=0.89[0.85~0.92]
SPEC=0.84[0.77~0.89]

- SROC Curve
AUC=0.93[0.91~0.95)

= 95% Confidence Contour
++ 95% Prediction Contour

1.0 0.5 0.0
Specificity

B3 CAI125 HEA B4 3l ROC dh &

SROC with Prediction & Confidence Contours

Sensitivity
o
w
) 1

b, resenean] © Observed Data

Summary Operating Point
@ SENS=0.72[0.65~0.78]
SPEC=0.80[0.70~0.87]

- SROC Curve
AUC=0.81[0.77~0.84]

-~ 95% Confidence Contour
++ 95% Prediction Contour

0.0

1.0 0.5 0.0
Specificity

B4 CA125 2349 ROC th 4

2.5 PARMFEEITM RASWER TR
FREPFHr TE QUADAS Xt 44 A BT O SCHR#E 4T BT
BVHE, 4R B QUADAS 1 14 B, A 13 &2
TR TP ER B ILIR Meta 2MATAIA BT 11 R S0HR
REBIF,RIET REFHHTATER

2.6 Meta SR RABYIBANARRFT Meta
AMTERBR, CAI25 Byl & CA125 Bk& HE4
B SROC AUC 4351 % 0.81[95% CI(0.77 ~
0.84) 1#10.93[95% CI(0.91 ~0.95) ],CA125 Bk &
HE4 #45F CA125 Byiiil, B W Meta 4745
RUBEZRAGITFREN(P<0.05), LE3 4,
2.7 BEHRWEAVEM S CA125 BBIR:E
A5, Begg's MINLER P {804 0. 029, RRFLE—
FER R R AR (JLE 5 ) s BRE R I BB 2 B Begg'
s IS5 R P{H 0. 062 ( LE 6) ,

Begg's funnel plot with pseudo 95% confidence limits

24
]
1.5
o :
=] o °
&1 .
o
0.5 ¢
Q
0_
T | R
0 02 0.4
s.e.of:logrr
5 CA125 2R+ &
Begg's funnel plot with pseudo 95% confidence limits
0_
T | I l 1
0 0.2 04 0.6 0.8
s.e.of:logrr
B 6 CA125 HEA BAHM K+ B
3 g

3.1 HE4 f Kirchhoff £ 1991 F R, B TFTEB K
“4-Bi" LK. HEA 2 2 M HEERR 1
A“4- AL L — R AR T B D 13 x
10° kD MMRHE R S B F B M WEEES,
HE4 53 FBim/NF CA125, X AT BB R i & 4 it HE4
t CA125 R ES A W#HAMBARE, HE4 £
RSB AE B AL & BB SE R
Bo 3R RIAE— L5 S HE4 R8N
FEFALMIN, BT HE4 FEEFARARE,



WK YR 20164 3 )] #59#% 3l

3.2 CAI25 ﬁ&?)\ﬂil‘ﬂ&éﬂ_ﬁ(B’Eﬂﬁ\ﬂ’vﬁlﬂﬁub
AR FOREE AL (AN E . TERB.EH
M) . CA125 B—F IR R B LB A TIEE
bR AR MR T YR, AT B A R SR
SR EHM, CA125 2 IR SR v R 3k
REENIRIE A Ik OVCA433 43F BALB/c /N, &
5 7R A Y 24 32 18 B SR TR R 444 OC125, 0C125
RANAPTE RIS CA125, F By & CA125 #: %t
LEEIRSESHMN(ER . CAL2S RS TEN
2x10° ~10 x 10° $EE PR, 76 b B bk oy S0 an
M CAL25 R, H WA M
3.3 ZAWFFEX HE4 BEA CA125 #6302 W S0 0
RGO ER B~ , REEH BT CAL2S G
Wi {0.89[95% CI(0.85,0.92)] vs 0.72[95% CI
(0.65,0.78) ]} ; DOR B B £ F CA125 B 7445
144795% CI(28,71)] vs 10[95% CI(5,19)]};
SROC AUC & Q #857RBA B ALF CA125 B,
HJ L, CA125 B4 HE4 #0032 7 57 S5.98 A4 e e R
BT CAL25 A,
3.4 AMRMEEUTRER. (1) BRI EX
M7 CA125 Bk4 HE4 #1057 SL55 A9 12 Wi 56 59 3¢
MR B R SR e B R AR, AR AR R
I AARHEE AT R N AREA B 25 (2) AL
RN BT 5T AR M v CA125 HE4 SCHG 5
SRk R ES (R 2= BRI B R E
HR XSRS R FEE= £ ;5 (3) BARRAT
AR Z ARG B R SURR TG 1 3R, B HERR A
AT SRR B A T T (4) ATF R A SCHR
A T T T ABE R AR IE BB ARGt , B4 S
BRETH cutoff (EFF7E2E 5 , R BBV E M
&5 LTk, CA125 BR& HE4 46 10 %+ 99 S 12 0

<217 -

M RBE BATERISR L .DOR & SROC AUC ¥ F
CA125 B A6y , AT $8 5 B S92 W 60 U o A e
e, AT 90 e R B A2 W, X RS W 50 g A
—ERREI

£ 30K

1 B EETL, X8, % EAMEMBER 4 5 CA-125
AL WIS MR A DIE [T]. HAREE 3 ,2014,35(32) :
7189 -7190.

2 R &R, gh, % MU HE4 0 CAL2S 47 5B SRS
BT LT ). o E G R BT E, 2015,28 (2) ;251 - 252,
257.

3R OBLRIETC. HE4 1 CAL2S 1A 407 5 S50 o s BRI F 4
L I]. e RAG IS A4 7% ,2015,3(2) 1625 -627.

4 JEWE,Th OB 4B M AMSIRE 4.CA125 4
LW ELT]. thZREZH,2014,54(29) .64 - 65.

5 PRILIC, I AESE. HEA 1 CAL125 78 59 S0 s 88 3% I 3% s 10 32 38
(1], BEEEDF5T 475 ,2014 ,43(10) .71 - 74,

6 XEM,E K HES F CA12S5 DA K7 5L 309 50 L% 09528 o g
AR [I]. HERKEIE R 44 78,2014,35(23) :3282 - 3284.

7 XNIEHE. HE4  CA125 1A 460 T %o B9 558 254k ot 89 I B 32 W 4
[J1. R E A= r,2014,11(30) :34 - 36.

8 BREW, WG, FRZL, G AMEIER 464 CAL2S fi7EsH
S L AR W R A R FMEL( T ] SRR R R A&, 2013,7
(20) :9148 -9152.

9 a4k MU HE4 1 CAL2S PEATE 61 ELM b B s BRIME (1] ik
I e Rk 2013 ,26(5) :697 ~698.

10 ZEK. M7 P AMEE S 4 FORERPUI 125 B4 830 5 4t

IS W[ )] . S EE B 94 ,2013,20(11) ;1160 - 1161.

11 BREFUE, B 2R 0k, 45, NI ISR 2R 8 4 TSR 125
AR T A A I T [T ]. IR 2 56 IR, 2014, 11
(6):749 -751.

12 R U MUTHSHETR 125 TSI ER 1 4 KA A0 I A B L
W LT, £ BRAEBeE,2012,29(11) 850 - 852.

13 % ¥, i, R g et B L B S M Ak 32 U
Yr A Meta 2347 [ 1], o FIGPOITEE 4 ,2013,6(2) : 118 - 121.

(M4 B 2 2015-06-15][ A% ¥k

A, BERBE.0771 2186013,

(hERKFESR) K EREHEE
TR ST B BRSO S A1, RS RS SR A R EE XM B, (R R
IR e BRI X B AR A T B BT A AT B B AR B3SO
R ESIE SH AT EME AR, £ B T A RO TR, S R T

« A TGEEEER -




