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HWE. B FFRF AR E b4 HR (CAL25 4= CAL199) AW E% & 4(HE4)  SLEE BLAEE(LDH) %
TR BIRAA M AE BOHE ST RIS P e e RME, TTiE AALE ZORME T AR ik e B ik A kA 220 46
PRI S B T8 9P b b B AT I B 120 1) 9 SEOR Bl G B B S R 162 4 97 T E AR
155 B d i PP BAREMR L, 5558 DL ip #8449 CAL25.CAL199 . HE4 & LDH & T4k 3 4(P<
0.008); @4 i Jg Ax &4 b HE4 7 L s 7 32 9% a9 084 4 73.18% , #5514 4 98.89% , 9 & 3544 (Youden
index)# 72.07% , %X TAE4F 42w & (ROC W& ) T @A 0.952, 42 & E - 35 4%, TAF & HE4 6935 i 4k
H%AF; @FA M P CAL25.CAL199 . HE4 % LDH w9 3 Bt A Ml 47 b i b 97 2 98 9 AL R 28 97.73% ,
F R 25.00% ,ROC W& F @k 0.973, R4 M A% &, 418 CA125.CA199 . HE4 % LDH 4 REA
Al 2 4 B R P R LA PR AL IR B AR B A, ST R R BT 60 SR 4 LA F 206 R AL
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Clinical value of commonly used tumor markers in
epithelial ovarian cancer diagnosis

Xi-Yun Zhang, Patiman Mijit, Guzalnur Abliz
(Affiliated Tumor Hospital of Xinjiang Medical University, Urumgi, Xinjiang 830011, China)

Abstract: Objective To evaluate the clinical value of CA125, CA199, HE4 and LDH single and
combined detection in epithelial ovarian cancer diagnosis. Methods Chemiluminescent microparticle
immunoassay and enzyme rate assay were used to detect the serum levels of tumor markers, 220 epithelial
ovarian cancer patients, 78 epithelial ovarian borderline tumor patients, 120 ovarian mature teratoma patients
and 162 ovarian endometriosis patients were detected. Results The levels of CA125, CA199, HE4 and LDH
in epithelial ovarian cancer group were significantly higher than other three groups (P< 0.008). The sensitivity
of HE4 in the diagnosis of epithelial ovarian cancer was 73.18%, the specificity was 98.89%, the Youden
index was 72.07% and the area under the ROC curve was 0.952. HE4 was the best among four tumor
markers when considered all evaluation indexes. The sensitivity of combined detection of CA125, CA199, HE4
and LDH was 97.73%, the specificity was 25% and the area under the ROC curve was 0.973. Combined
detection of four tumor markers showed the highest diagnostic value. Conclusions The combined detection of
CA125, CA199, HE4 and LDH is the ideal combination of tumor markers on epithelial ovarian cancer
diagnosis, and has certain clinical value in benign and malignant ovarian tumors diagnosis.

Keywords: tumor marker; combined detection; epithelial ovarian cancer; diagnosis
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P 2 — SR AL, B AR A B ARG 5 DPELIEI 5 AR AR I 3 1A G, FLB R SR AT
BT DR 98 (epithelial ovarian cancer,EOC) =535 70% ~ 90%, TG I B S84 R 20% ~ 30%9, H

Wk H #1:2017-02-28

[EfFVER] LI S3/R - BN 144, E-mail : guinr@gg.com
- 62 -


mailto:gulnr@qq.com

%515

SRIESD, 45 bR b A 1L B P SRS W Al PR AR E

FO S AR R B , B A R A B
2y 80% 1) B H B2 B B Rz i RR YT
XoF B L P T A W A R S PR b e
bR ¥ (tumor marker, TM) A A 12 Kt K % 551 B9 26 firh
Je R R i B (E MR b A A B A
ARSI AT IR, XTI P s A RN B Wi A — 2
(14 Je R L BT AV 225 SRR 2 R e A i 4 1)
XA R Ry 1A S AR I I . ARATF9E B A
SRUR N WA IR ENTIE SR d v e AN
TGN W T2 968 B D S PN I S o 0 i 28 3 W i
Pl (CA125.CA199). A =24 11 4(Humanepi-
didymisprotein 4,HE4) J FL 2 fii = il (lactate dehy-
drogenase, LDH ) ff¥) IfiL 75 v B A TG I, #R 113X 4 F
(il rn Y/ N E: e walllb R AR
W A R BB, 4 5 IR TAESR It 2%

1 #ABEHE

Il PR 52 13t
VEER 2013 4F 1 H -2015 4F 12 H #EER K
2 BN T Mg B e Wi A O B2 Mg B8 A S 9T
%o FTHEREYINRINGRG], SRR AR
A U AT LR AR A (bR i) B2
Ay . bRz PRSP SR 220 15, BREL b Hz A FpE
JREZH 78 141, B L R A I G RS 41 120 41, B SRR
PR S (57 B I 2 162 5] L, B 5698 2 e 21 53
AU IR MR 152 191, R At 38 141, 7 B 44t i
5 18 1], T Er N RS 12 19, %I FIGO 434 : 1
19 33 441, 11 144 40 5], A 99 45, IV 1 35 il , 43 HIAS
T 13 15 o A3 9] 40 HIE 3% 4 A R 46 1 A% S5 i Fh o
I, TG A A7 ifvIe s 5, T s I s R PR K
B I Re i SRS M s o [ R RN SR AR
19~77 % V¥ 45 % GRS - {1 58 P b ogg 4 4F
1415 ~ 77 2 V3 42 27 DS Rl I R AL A0S
14~75%, VP41 %, NSNS A
22~68 %, V41 % 4 HEEFIRER G2
=X (P>0.05),

1.2 Fik

121 ArAiie ABFETAN 2~3dESKEFK
PR AMBURERIK I 5 ml, 26 A B A IR T IR bR
Yk FEA I

122 #mlzr i B MBARAS B A InbEe s i
g, SR R EHE 30 min, fGEELCHLLL 3000 r/min
B0 10 min, 23 25 IS AT E o SR AR R 6T

11

TG E RS TIE A I CAL25 .CA199 K2 HE4, %
il A 2L AN LDH o i FH I RSS2 e S e i
TR, BV R A F FE AR TR E UL 15 67
123 #4R#%  CA125=35u/ml,CA199=35u/ml,
LDH =240 u/ml, #4527 HE4=70 pmol/L, 4545
HE4=140 pmol/L HxZ K BaYE . BRA AR FH 17
IS R — TSRS A BH A R 3 A5 A BH M
1.3 Sit=FH*E

BT R SPSS 19.0 Gii 4kt , b &y
WEEACE I MR 2 S K AR RS A, T 4L
(M) FPY 5317 21 (Ps, Prs) 7 , 22 40 LU FHBR Rl A
I, Wi HLA ] Mann-Whitney U636, 2% BETT:
WrAebn AU 4 Sk Youden 885 BH TR |
FHPETIIAE | B RLUSR L L B UK L Kappa B &
ROC 4k FiifZ R, Z kg7 bAL, P<0.052
ERAGTER L

2 HR

4 AP IRE YR K
- F P B 5 98 4H CA125 .CA199 \HE4 F1 LDH
WK T HAth 3 4, 2R A G #E X (P<
0.05). P& [ f P22 Sk e 4 HEA ¥k /KK i
T 019 5 B S R IS 9 4 e B R P RS (S
M, 2RA G L(P=0.000), i 574 2 iy
NG 20 55 O 585 PN RS S B A 4 L 22 = e e it
R (P>0.05), 5P 5L ARG iRYRI 2H CA125 MR
IR T B9 81 e P A2 S g 28 R S P
SEOTREM AL, 25 A Geit 2 L (P=0.000), 17 5P 5L
e B PR A e 2 5 B SR A RS i 4 L
WP RTCG T L (P>0.05), GUHL b pzpEse Fpk
IR 2 | B SR RS e TR 4L L O SR A R A 5
b2 3 411] Fe % CA199 K LDH ¥k JE/KF-24 7 o450
T E X (P>0.05), £ 1,
2.2 PhERRAEY B IAS XY b 7 1 O R 02 B
aE

b R OD S A B, S L R AT A
JeA 2 OSRGOS P RS A 5 i
2 Syt B, 455 Mok o s o 4 S TG ) 45 S 5 4 20
PHAZAG AT ZE IR T A, 45 3R o - DS - CAL25
FHEA (U R, 400k 92.73%F1 73.18%;LDH
FHE4 iR SRR, 40 51 99.17%F11 98.89% ; FH
PE Bl SR Fe DA & B HE P 25 HE4 LDH . CA125 K¢
CA199, 73 % &y 65.93.46.00.1.72 4 1.03; B PERIR

2.1
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o E R R A AR 527 %
#R 1 #&I4HCA125.CA199.HE4 #1 LDH iREKTE [M,(Pg,Ps)]

2151 kA CA125/(u/ml) CA199/(u/ml) HE4/(pmol/L) LDH/(u/L)

Y2 ]k R (O) 220 589.30(159.50,1321.05) 152.61(11.29,673.77) 343.95(121.15,726.78) 264.31(173.90,294.63)
PR R PR SRR AL 78 67.70(28.08,256.20) 40.29(14.65,109.01) 50.50(38.03,72.30)  142.80(133.15,165.45)
R i R ) 120 18.95(14.80,24.48) 49.59(16.61,154.37) 36.95(32.55,44.55)  142.60(127.90,155.38)
B RS R @D 162 52.50(36.05,95.68) 45.51(21.38,92.10) 40.60(33.05,45.85)  144.90(131.60,160.33)
MR HE(PE) 297.597(0.000)° 8.980(0.030)" 354.522(0.000)" 229.522(0.000)°

¥ :$P<0.05

Lt M 2 25 HEF 9 CA125 HE4 LDH }2 CA199, /3
M2k 0.16.0.27.0.62 2 0.97;HE4 1) Youden 45 %t i
oK 72.09% , HoYkJ& CAL125 Fil LDH, £ A% & CA199
h 1.54%, 25 5 A Geit ¢ 2 X (P=0.000), 1Ml CA125
(38.84% ) Fll LDH(37.35% ) Wi & L 22 LG iT2#
H X (P>0.05), @n]FEt: - Kappa {H M & 2IMEHET M
HE4.LDH #1 CA125,735|} 0.758.,0.423 % 0.336, 55
ShMESIIEE R A, 25 5 A geit = L (P=0.000),
CA199 (1Y Kappa {H 5 & An 12 Wi 45 R LA 22 7 0
Gt L (P>0.05) ., Qs M: : BHAE T (A A = 2
{EHEF A HE4 LDH.CA125 & CA199, 435k 9758%.
96.55% ,51.26%F/1 38.58% ; [ 14 Fl i M\ /= BIIRHE T
“}j CA125 HE4 LDH #1 CA199, %3124 91.21%.85.78%.
72.41%}% 62.89%.,(@CA125.CA199 .HE4 F1 LDH 1
ROC &k TR (A )5 58 e BEALARE 0L T 345 1 1H FH
(A=05) b 2= R A Gt E X (P<0.05), Hr,
HE4 () ROC £k T i KA 0952, Hj & CA125
H1 LDH,CA199 fiw/NHh 0572, = A Siit45 X (P=
0.000),CA125 #i1 LDH /¥ ROC i £k T~ mi F13 hy
0.873, i & LI LG22 L (P>0.05), WL«
2 A 1,
2.3 MEFREME SRR B i OP & B2 B
RN

b R R B SRR A SR, B b R s B

TR O SR T R 4 L B SR R S A
2 g Xof R, e P s 2 A R G N 2 2R 5 21 41
PH2ARG AT DEAT Hed, 45 SR /R D4 TS 4G 4
TN T 6 TIBCAAIN , 3 THHEAASI AL T W I &
For i i AR PR N 5 22 A e, o, CA125 .CAL199
HE4 1 LDH 4 J5UIK A (9 UM e = ok 97.73% , 4
SEPERARR 25.00% . QKA KM ) ROC gk T ifi
U SE 2BEHLE BT SRR A LU 2 R A G
= X (P<0.05), Hr,CA125.CA199 HE4 } LDH 4
TR A 1 il 26 °F i AL B Kk 0.973,CAL25 HE4 2
A LR T A E/NA 0.954, 2 A G4
X (P<0.05). hL3% 3 FiIlk 2,

1.0

HE4
CA125

0.8 1

0.6 1

CAT O e

{0

0.4 1

02 {1

0 02 04 06 08 10

1- FErE
1 CA125.CA199.HE4.LDH EAI#& N
P EEHEIIERER ROC L

R 2 CA125.CA199.HE4 #0 LDH B I MIxT _E &7 14 50 &= B2 B E

CA125 204/16 194/166 92.73 46.11 38.84 1.72 0.16 51.26 91.21  0.336(0.000)" 0.873(0.000)?
CA199 125/95 199/161 56.82 44.72 1.54 1.03 0.97 38.58 62.89  0.014(0.717)" 0.572(0.004)?
HE4 161/59 4/356 73.18 98.89 72.09 65.93 0.27 97.58 85.78  0.758(0.000)" 0.952(0.000)?
LDH 84/136 3/357 38.18 99.17 37.35 46.00 0.62 96.55 7241  0.423(0.000)" 0.873(0.000)?

T 1) 5B WiE R LA, P<0.05;2) 5 58 RRENLIFOL T 415 A=05 [L4, P<0.05
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% 3 CA125.CA199.HE4 ¥ LDH BX &3t £ & 1400 S a0 B &

bR b B PEBR S

A E R PP S A2
(360,+/-)

UM / FesdE ROC ik F

(220,+/-) % % AR (P {E)
CA125+HE4 205/15 194/166 93.18 46.11 0.954(0.000)"
CA125+HE4+LDH 207/13 196/164 94.09 45.56 0.968(0.000)"
CA125+CA199+HE4 214/6 270/90 97.27 25.00 0.961(0.000)"
CA125+CA199+HE4+LDH 215/5 270/90 97.73 25.00 0.973(0.000)"

e 5L T3S A=05 H#KE, P<0.05

1.0

04 06 08
1- Fe5tE
1:CA125+HE4 ;2:CA125+HE4+LDH ;3:CA125+CA199+HE4 ;

4:CA125+CA199+HE4+LDH

0 0.2 1.0

2 CA125.CA199.HE4.LDH EX&#&i
ST ERE IR ERER ROC 4k

3 it

CA125 & HHiG RN FH &) 1 I b s, AN
A5 B 9 LR IR S s S5 00 e g A DG BA, P 2
5T B~ , 7E 50% ~ 90% 1) Bl S48 5 b CAL125 £
D522 BRPES, 2 DR T e M U HOR SR M i 1 e
PR, X O SIS W R 1 WA AN, H
CAL125 X} Ul SIS AN i, ZE D0 Rk S8 A b
Joi BT B S S E R 7R A A CAL25 T, [ B
CAL125 /K Pk 22 3 H & J8  RIE R A5 518 %2
Py i A O I N R 7 L N v i R e
CAL125 ¥k B 7K V-7 TN 5L 1 B 5 v b g 2 O
S5 LA R iR 2E RN O S AR S P (P =
0.000) , B |- K7 1A S Aoyl 2EL O B2 P S 5
M2 CA125 AT ANIRIFREE T, (HH TR K
SEAR T I B PR BP SR . CAL25 120 I iz B L9
()RR B 3k 92.73%, 5 PE N 46.11%,ROC £k
T A 0.873, s A 2 W8 (P=0.000),
EF BT S E N AMACIF T 85 AT . ABF5E P
CA125 i) Kappa {E1Y "~ 0.336, %1 CA125 %} | fe
B G598 12 W — S I (P=0.000), 1T RE5 CAL125

TERSL 1 Rz s U Al 26 A0 R S5 75 P S ]
i A — AR A A G, IR, CAL25 HfERRIZ I I
B VEOR B I RE A A .

CAL199 35 A T Ak 18 0 e e g 174 4G 0 4 A 19,
FENE R AN S | B AR LT R BT AR
5 4 BUHAE P S 12 Wt EANME, S 2 W
W55 0 R s R 3 T A4 o 2 oA BRAR G 48 A, TR
AR DD SRS i | S PR LA R B SR P B A 2
P A — e R (R kA, ARG R, b etk
DI S0 2H B NI P CA199 & 26k I i T A
34H(P<0.008), 1M 3 ZH X A4 [H] CA199 7K V- LhAk 2
SIS L (P>0.05), HICHIST s ,CAL99 £
T B0 5L 5 98 AR 28 YA 9 T UM 43 1A 20.1%
78.2%, 12 Wi BP SRR MR DL A B, AR S,
CA199 2 Wi I fz P b 59 1) ffUsk: 2 56.82%, 5 &%
RS (A BF 5% 45 SR AR B, (H R S RN 44.72%,
ROC ik F AU 0572, 2 Wl #:2%( P<0.05),
IC TR IE SR FE 45 R0 X nT RE S b R PR P 5L
2 R R S B oZ I AN B R B A B s A O
B} CA199 Hl 1 Sy I Fz M O S50 1) 12 Wi 48 b M
WA

HE4 78 I B2 PR OP S el 20 St i 63k, FE g
S SURN R v LR Rtk HE4 mTfE
SRIX A3 UL R R CEMERPR S, KALOGERA %51
WAL, HEA X B9 5598 F0H 7 5 R e B
LRI W MM E, 551, HEA 763K IR B S8 A
T N O 59 v A 2R 384301 93% 1 100%
SIS O SL3E F - PR A B 5598 8 — o
IR AR w0, AN SCERGE , HE4 12 W7 B0 519
SRR 5 CAL25 AH Y, TR S PR T, R i) S o
TR O S A2 W B B e, AR SR
N, bRz PEBE SR Y HEA I35 Mk B2 /K - i T oA
3 41(P=0.000),HE4 2 I Bz P B S5 9 1) f gk A
Fr SRR L 20 91 A 73.18%7F1 98.89% ,ROC 2k
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521 %

TR 0.952,Kappa {E A 0.758,HE4 7£ I 57 14: b
HU 12 W b B s AR R A2 W (B RS W —
FHPE(P=0.000), 2 # AF5E 5 B N SMIF5E 45 R 481
;‘f\‘q‘,[Zl—Zz]O

LDH k38 38 # W T URESE AL ek s
YA 22 | 2 T 9 Bk LI A , O SR
S AR, G LDH 7KF- B 2 99 1 12 e it v,
) e e SO v BH R B AR 2O R L,
DI ELIEE IS LDH 7K T 51 58 R PR Jiogg , {HL L 15 B
B9 LDH Fh i ASHA S, HASTRDG B2 7 i) B 0 2
] LDH 34 &7k F-Jo A i 22 5% , 32 B LDH FAR A Bl
B R e A S 3], (T B9 S0 () 2 W K s B
FAVK NS W SUR KBS, ARG 5E W, b J O
HURZH LDH i ik 27K F-m T HiAt 3 41(P=0.000),
1M 3 ZHX AL P A 3 4] LDH FH&i . 430 LDH 2
WL Rz P B SRR A AR E HAT 38.18%, ARSIk ik
99.17%, H. ROC #h£E F A 0873,Kappa fH} 0423,
7R LDH X 1 e P B0 S 2 W B A B AF iz
Wi ¢ (LA R R 12— 2P (P=0.000) .

AWFFEEEH s ,CAL125 .CA199 HE4 }% LDH 4
TR G2 W - R D S0 ) BBURR Y B oy 97.73%,
PSR AR R 25.00% , 33 7 WA B K6  r) Ace: s
B IRA TG, IR S ATRRAC . e br s
Yy 4 A KN ROC fiZE Tl 0.973, H T
THURGE PRI A G K. 3 THEE A AR , 3 FEHH CAL25,
CA199 HE4 } LDH 4 WA H I A AR % &2
Wil 75h, WA, B58 CAL25.CA199 HE4
K LDH 4 T4 AU e HE4 BATTAT (34, {H 4
SPEAEEAL, ATRES CAL125.CAL199 111t FHPE 2= F
LDH MBI 2 A G, SRR 55 245 SRAH AT .

2% | TR, CA125 .CA199 \HE4 K LDH 7F |- ¢
PO S T S KRR IS TR KT T A
3, Hr, HE4 12 W7 I K M 01 898 09 SRk S ke
SR, H Kappa fi >0.75,ROC {4k T i fH >
0.9, 25 B LWL I A EAN 545, 4N Youden F5%K .
BEPE FRDNAE | P TR0 A | BHAAEARLSR b B B RIS L
FeHEATLEA VARG , WA HEA 12 I B vE B0 S0 0
e Sl , Hok J& LDH i CA125, 1 CA199 Hi2 K
fiE 18 2% . BOR CA125 .CA199 \HE4 K LDH YTk
B2 Wi I R P B S 1) UM 7 38 97.73% ,ROC
2k T AL ik 0.973, PR BE il s 2 Wi M, 2
FEAHRAR B G A 4 & (2 B i 2 TG
G 0 A 4 v b B 1 B L2 W 1% SR 1 [ B

FHE R S, BT LI 2 Wi o HE R A R, 1
FH b R B 4 e R B, R ) o A5 s g B
A R A LR LA B,
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