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[ E] Br:AF s AME2 8 A 4 (human epididymalproteind , HE4) 555475 125 (carbohydrate antigen 125, CA125) B
iz FH B B bR XU A A (risk of ovarianmalignancy algorithm , ROMA ) K Xl B[ 82 0 firb g i) J0 A0 . 77 3% - UNE R AL
PR K5 — B B e 370 B LR BT i £ 35, SR FH Hi Ak 2 2 e A I L it 75 HE4 B2 CA 125 /K-, FExd H b 194 491 20 fis
A e 2 H ROMA T3 XU BT AR (predicted probability, PP){E . H4% 3 FhH8FRI2 KT B S 3 P b 1) R B e B FH
PEFIAE | B T I 2 5 23 B TAE 2R (receiver operating characteristic curve, ROC) o 2558 ; U 520 JMogd 40 1L %5 HE4
IOV 35 T A AR ROBAEITR 2 (P < 0.05) 5 BF 558 iRg 21 10075 CA 125 7K 35 v TR o S A S vk d e I 7
B UE 2 A HoAx 45 41 (P < 0.05) o L Fz P D1 B9 (epithelial ovarian cancer, EOC) 35 L7 H HE4 7K - 235 %5 T9E EOC 41
(P <0.05) ;1M CA125 K FAEMHZ M T B E 2R (P <0.05) . MEKMBMEREOC B M5 HE4 /K P CA1S K B &R T
JE K BAYE# (P=0.001,P < 0.001) . D-—RAEF-E A9 EOC B3 ML HE4 K- 275 T D-— RIRIE R B35 (P=0.038) ., CAI25(%
RYE =T HE4(P=0.031) , HE4 BY4% 5P S FHAE TUAA {2 3% 5 T CA125 X ROMA . LLBP 558 AR K R P iR R 2
ROMA 9 ROC-AUC %375 T CA125(P=0.006) . £518 : I3 HEA 7K EAE 127 01 S50 g 77 10 i 2545 CA 125 ELA 0 i i e 5
T, PIEBEA 1 ROMA F8 80— TN CA 125 ELA T A0 A 0 0
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The predictive value of HE4,CA125 and ROMA in the diagnosis of ovarian malignancy
ZHU Shu, LIN Mingjuan, QTAN Huanhuan, LI Linhan, WANG Xiuli"
Department of Gynaecology ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: This study aims to evaluate the predictive value of serum HE4, CA125 and ROMA (Risk of Ovarian
Malignancy Algorithm) in the diagnosis of ovarian malignancies. Methods: This research enrolled 370 patients with benign or
malignant gynecological tumors treated in the First Affiliated Hospital of Nanjing Medical University. Serum levels of HE4 and CA125
were measured by electrochemiluminescence. The predicted probability of ovarian malignancy (PP) was calculated by ROMA method
in 194 patients initially diagnosed as pelvic mass. The sensitivity, specificity, positive predictive value and negative predictive value of
each indicators in diagnosing ovarian malignancy were calculated and the ROC curves were drawn. Results: The level of serum HE4 in
ovarian malignancy group was significantly higher than that in other benign or malignant gynecological tumors groups (P < 0.05). The
level of serum CA125 in ovarian malignancy group was significantly higher than that in other groups except ovarian borderline tumors
group and uterine adenomyosis group (P < 0.05). The level of serum HE4 in patients with epithelial ovarian cancer (EOC) was
significantly higher than that in patients without EOC (P < 0.05). The levels of serum HE4 and CA125 in EOC patients with positive
ascites were significantly higher than those in patients with negative ascites (P=0.001, P < 0.001). The level of serum HE4 in EOC
patients with abnormal D-dimer were significantly higher than those in patients with normal D-dimer (P=0.038). The sensitivity of
CA 125 was significantly higher than that of HE4(P=0.031). The positive predictive value of HE4 was significantly higher than that of
ROMA or CA125 (P < 0.05). The ROC-AUC of ROMA was higher than that of CA125 (P=0.006). Conclusion: The specificity of
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serum HE4 was higher than that of CA125 in the diagnosis of ovarian malignancies. The combined ROMA index had better predictive

value than detecting CA125 alone.
[Key words | HE4;CA125;0varian malignancy ; ROMA

P SR A 98 e 2 A AR 5 DL ) S e
A2 — W PE AR e i L Ve A B G R
T R SRS W B SR AR, R G U
AISCHE . CA125 J2 H TN S A g I 15 e i
WyB G ARife” , (EJ O 140 B S0 g L K
I BT SRR B s L A ) IS TR A B S 1 PN
FEIEE O S RE VR 375 B A0 g R B .
Hb, FELCARE R AR , T8 WIS OE L 2 k7
JEE 5% A AE , LTS CA125 29 AR BE (1 7+
e R AN S o I B 5225 11 4 (human
epididymalproteind , HE4) /2 3T 4 > 87 & 30 A0 5 A7 i
S 1 O LR R A W e AR S . T 2008 4
HE4 9t 56 [5 £ i S 25 %8 #1L )7 (Food and Drug Ad-
ministration, FDA ) #t i FH 7 D 5L g 19 52 % e
W, AR, 2009 4F Moore 55 /5 YR 486 1 44 2 A0 4%
HE4CA125 DA BB B Z0IRAS 34~ PR B IR LSk
Jifr 968 RIS 452 Y (risk of ovarianmalignancy algorithm,
ROMA) I T AR B X0 o B 7 Ji e e R A7 BT
filti o ASWFFEEAT A IR R R 82 L3 HE4
FICA125 /KF, #4635 HE4,CA 125 L B ROMA #AU 7
YR & RUBPERDE IS WS HOI2 B P A B E AR S

1 XEMTTIE

1.1 %
JPEHL20164F 1 H—20174F 3 A {Er st EERL K2
55— B B= e RUA R RGBT AR AT I R
H 3701 AT MU 2 B, He BRI 25 8 3y 9 41
(D), I BEARFEE M E M BN 2B B
RS A SRS 2, HERR AP AT IR | 259 S it
FEMIREI o SR B YRR R, RATE R
2 YT BRI o AR SR P2 L &
v, S R
12 F&
1.2.1 HE4 % CA125 #4#m]
FAHBHE TARAN~2 d¥EREMERN 2 mL T8
PUBER ) 2 R IRASRE S TE 2~8 CTF U
3500 r/min 5.0 5 min, 43 B MG #4700 5E . HE4 5
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Table 1 Basic information of patients

| Bil%x A (%)
GG R 4 47 52+ 14
TE N Rm L 34 55+ 10
EERE 23 46 +9
G LA B Mg 21 8 34£10
CIN I ~II4H 18 48+ 12
T ERRELH 15 46 £5
FENUEA 86 43+ 8
OB E] RSS2 70 36+9
B 55 Al R g £ 69 40 £ 15

CA125 [ RGN 25 2R F HL Ak 2% et HE4 3050 85 &
CA125 50 & A 5 2 G A A s 2 [
N EHEFE (R Cobas E602 UL K E AT
122 D-=RAkagibm 7 ik

BB E T AR 1~2 diFRAS R 2 mL T
F LA 10° mmol/L MIRETREN 0.2 mL AT EEE %
BPES),3 500 r/min &0 S min, 43 55 I3 3 470
FE o ANAF N H AR Sysmex 23 F] A2 1 €S-5100 4= H )
MY,
1.2.3  AlWitrf

HE4FICA125/IEF S5 X E350~140 pmol/L
F10~35 UL, 1= T2 7% X [A]_FFRFE S B

ROMA R} HE4 FIl CA125 ¥ {4 45 & #.3% H
ZORAHUNT A A . 46 28 iy 8 2 T 5 %5 PI=
~12+2.38xIn(HE4) +0.626xIn(CA125) ; 48 22 )55 i 3%
T 48 %0 PI=— 8.09 + 1.04 x In (HE4) + 0.732 X In
(CA125) ; XU Tt 0] Ah = (predicted probability, PP)
(% )=exp (P1)/[ 1+exp (PI) ]x100; PP /& T 15 *E Il A
(B S22 AU 4

o 25 RN A8 28 I o PR I S 23 0 B 11.49% 1
29.9%. FEA5 Y PP AR Il SR A E S i UK o
13 %itsH

A B T Excel 2010 5044, 8ti12% ] SPSS
22.0 AT 0T, T FORHR AR IE A0, 25 R L
o SE K DU 437 B M (Pas, Prs) 7, R AE S %L
Mann - Whitney U Fll Kruskal - Wallis H J5 3% #F 17 £



- 236 - [ S N

40 2
20204F2 A

5o THECEOR KL, I FH Fisher 192 MEH] 1] R
BAATHIR T, 22 ROC, T £ T i A (ar-
ea under the curve, AUC) , I X AUC #4T Z K2 5% .
P<0.05 MEFAGITFEX.

2 &4 R

2.1  fnih HE4 & CA125 At B By 7 o 6g K
Frbdx

U1 S5 firh e 2 1L T HE4 KF 835 8 T Hit
TR RBP4 (P < 0.05) . T8 N IR 41 1M 3%
HE4 7KV 5 35 55 T B O S0P kg | O S5 5 A0 e

JRHANMHAAEKH (P <0.05), HAKHE T #
Z5(P>0.05) . G5 R 4 T CA125 7K
835 5 T SR OW S A T R T IR IURE AP A
HH(P<0.05);1MiX 34 Z M E R I2FE X
(P>0.05,%22),
2.2 fnik HE4 A CA125 f2 R Bl 9% 32 3 A 9 . bk
JiF 58 v 64 AP AR

| Bz 1 B0 598 (epithelial ovarian cancer, EOC)
20 1M HE4 /K7 25 5 T 3E EOC 41 (P < 0.05) .
EOC 4H 5 4F EOC 4 CA125 K F L B # 2= 7 (P >
0.05,3%3).

K2 HBAARRTMEMEIEHE4 R CA125 K F LB

Table 2 Comparison of serum HE4 and CA125 levels in patients with benign or malignant gynecological tumors

M(Pss,Pss)
il W% HE4(pmol/L) CA125(U/L)
B 55 0 e 2 47 180.00(64.00,526.80)4 236.10(42.49,718.60)
T E A 34 67.01(53.86,82.41)" 18.04(13.39,50.39)
e 23 53.52(45.73,60.98) 15.61(12.25,30.81)
B SR AE U g 21 8 50.00(45.25,64.35) 75.13(22.31,373.28)
CIN I ~IIZ%4H 18 48.50(35.26,59.17) 16.27(11.39,27.53)
T EMRILEH 15 49.00(44.00,59.83) 83.00(47.64,119.40)
TE WA 86 47.09(41.70,54.69) 19.17(12.63,29.00)
SR P (v 4 e 2 70 50.43(41.97,56.38) 44.56(23.64,95.19)
AP EE R PR 2 69 46.00(41.14,53.41) 14.10(10.03,25.47)

UGS B R A 5 B LR TR O SR R B TR B O SR PR IR o O LR R 2 0 ) S R A L LA AP <
0.05; 75 B L 55 HEARAS 21 LU (O SRACFERREBR SR ,*P < 0.05 5 B SR IR 411 2353105 HL e 25 20 L e (B B P g 1 I L 4L

44h), P <0.05,

23 f1ih HE4.CA125 /2 EOC R B 16 JR 4F AiE ] 4 7K

EOC /85 2 L4310 495 2143 9% 1] 1L HE4
IR CA125 K oGt 2425 57 (P > 0.05) ;D-—
B SH 10 BEOC 2H 1ML 74 HE4 /K- 8 35 3 T 1E 40
(P=0.038), 1 CA125 7K-FAEM 2 2 8] 25 S o147
B (P> 0.05); K HPE R EOC B35 1i7E HE4 )
CA125 /K4 B 35 i FIATELL(P=0.001) . EOC 3%
M5 HE4 J2 CA125 7K AEAN [A) 28 2R ZE AN [R]AF 3%

F3  IPERMMEARERE LR ME HE4 & CA125 Rk
KFE
Table 3 Serum HE4 and CA125 levels in ovarian malig-

nant tumors with different pathological types
M(PZS ’ P75)

S B AL HE4(pmol/L) CA125(U/L)
EOCZ 38 299.50(109.75,558.15) 321.15(82.69,747.00)
JEEOC4. 9  64.00(46.94,90.08)  43.00(34.48,472.10)
PAH 0.001 0.097

(<40 % 3>40 % ) A [AAFE 55X (body mass in-
dex, BMD) (IEF AL & 2 (B2 7558
2R (P> 0.05,%4~6).

24 ik HE4.CA125 % ROMA 3 F 97 £ T bk i 55
g TR A

DL A E 2 1 R 3L 194 4], 22K 5 ik 3
B2 B 55 U1 SN E g F 3 47 (1] | B 55 52 L A
FINTIE St Ive 30 E - FINTE SERTINER i
A 69 1], AR ROMA B A7 %k L A7 XU
R (RT),

LGN A2 B B R e Sl xof B b 3 At
FRE) AR S B | B FUI0 A6 e B Jml (e, -
2z ROC £, IF AT Z T AR (AUC) . Geit
SEEE R BN, CA125 () R BUE 8355 T HE4 (P <
0.05) , HE4 1447 55 i K BRI F00I0 A 8 3% /5 1 CA 125
K ROMA . BIHEFIINE I, —# 22 RS ITFE
X(P>0.05), izH Z k5% ROC-AUC #EA7H 7 Lt
%, ROMA ) AUC 15 T CA125 Bkl (P < 0.05) ,
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Table 4 The differences of serum HE4 and CA12S5 levels in EOC patients with different stages or grades
M(Pss,Pss)
Il RAFAE %k HE4(pmol/L.) CA125(U/L)
73
I~ 7 266.10(55.37,312.00) 233.50(29.29,718.60)
1120 22 291.00(109.75,558.15) 286.90(92.85,564.15)
Vg 9 526.80(107.90,784.50) 832.20(139.30,1054.50)
Wi
T kg 6 299.50(121.00,607.50) 321.15(88.11,716.63)
= 32 239.00(46.26,365.70) 348.95(41.07,1262.25)

%5 EOCEEMBZHE4.CAI25KESD-Z B BEKHER

Table 5 The differences of serum HE4 and CA125 levels in EOC patients with different levels of D-dimer or different asci-

tes states M(Pas, Pss)

Il RAFAIE %k HE4(pmol/L.) CA125(U/L)

D-— ik
>0.55(mg/L) 29 7.58(47.50,246.00) 42.49(26.18,273.26)
<0.55(mg/L) 9 417.00(173.90,599.30) 486.00(190.25,1012.30)
Py 0.038 0.052

JE 7K
[HE 21 448.00(291.00,784.50) 564.00(321.15,1453.50)
[ 17 121.00(52.98,365.20) 84.72(33.05,217.95)
P 0.001 0.001

%6 EOC ZHIiEHE4.CA125 K F5H/ZRE BMIEHREIX R
Table 6 The differences of serum HE4 and CA125 levels in EOC patients with different menopausal states, BMI indices or

ages M(Pss, Prs)
Il R ki HE4(pmol/L) CA125(U/L)

Pt 18 253.10(105.50,563.80) 482.40(124.32,999.45)

[SAGER 20 299.50(102.00,574.45) 286.90(78.64,675.38)
BMI

1EH (18.5~24.9 kg/m?) 17 417.00(150.50,803.00) 486.00(118.16,909.40)

735 (25.0~29.9 kg/m?) 17 180.00(52.98,380.00) 279.00(33.05,714.65)

AERE (=30 kg/m®) 4 539.30(249.85,696.90) 265.45(132.72,2760.20)
AE

<40% 4 232.50(42.75,886.50) 272.75(38.22,904.25)

>40 % 34 299.50(121.00,558.15) 321.15(94.88,747.00)

AAWEFE T EOC LI BI SL 0 20 JR W A 32 191 L B0 SRR I s 4 40 0 5L AL A 988 2 o1

ROMA 5 HE4 HE4 5 CA125 Z Al & 3 81245
X(P>0.05,%8,K1),

3 3 R

3.1 HE4# CA125 %4 Wi 9P £ TR/ B A £ 54
iR

2012 4F , Moore 255t 1 042 101 R) R MR 0% 58
HARBIRGI M5 HE4 K2 CA125 /K, 455 7R : HE4

TE AT B8 T T 3 Y EL B 8% , i E IR T CA 125
Tt He i 29% (P < 0.001) 5 765 P RS (01 E £ 35
Wl Y HE4 5 CA125 T &5 14 B 91 43 51 R 3% Ko
67%, (P < 0.001) ; 7£ B 55 I 1 2 e £ v i s
HE4 5 CA125 Ft & 19 L il 43 51 R 8% Je 20% (P <
0.002) ; FF WUE B & L TE HE4 5 CA125 T iy
Fb A543 511K 8% . 26% (P=0.008) . 2014 4F: 1 5% Meta
AYAT SN R LT HES 12 W7 01 58 i es 4 i v



- 238 - [ S N

40 2
20204F2 A

&7 ZFAROMA 372 BE LR 1T KUK T4k
Table 7 Risk assessment of pelvic mass by ROMA
(n)

i A R
B G e 37 10
EIuEZ: ) 17 6
“#i 2% )5 20 4
B R R 2 L e A 24 123
I UEZi T} 23 107
EiEay =] 1 16

*<8 [iEHE4,.CA125 & ROMA 7k FE 3t F 5] & T 14 P ez

T 1E
Table 8 Predictive value of serum HE4,CA125 and ROMA
levels to ovarian malignant tumors (%)
JiH REEE FRSREE BHTETUME  [5E F e
HE4(pmol/L)  66.00° 100.00"  100.00 90.18
CA125(U/L)  85.11 62.59" 42.11 92.93
ROMA 78.72 83.67 60.66 92.48

5 CA125 41 L%, P < 0.05; 5 ROMA 41 H 48, *P < 0.05,

1.0
— HE4
— CA125
0.8 ROMA
™~ 0.6
ﬁ
T 0.4
0.2 4
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

I-FRE
El1 HE4.CA125F% ROMA iSHi SIS IEAER ROC B2k
ROC of HE4, CA125 and ROMA diagnosing

ovarian malignancy

Figure 1

CA125 HLA 0 i i R 5 M, i R 7 46 28 iy Lok
W, TEAHRSE R [ARE & BN HES K 7E P
T e A B T R AR P B T
CA125 KA A A AR RO h A AN ]
R T
3.2 HE4 % CA125 fe W7 97 £ T e I 553 49 R A
LR RARH

20124, Van Gorp 25“F-2006—2009 4%} 389 14l
B L e BB VEAT 1 O ST Y HTRE M I RS AR
JE IR B, A B R 228 1], Ak s R
F R 161 f, Hodh EOC #35 131 41, JE EOC 30 il .

YN PITAT E IR B8 AT A AT, 5 A
CAI125 M Lt , HE4 I B0 A £ i 91 550 Jiog A
R B HE4 (9 ROC-AUC J 0.857, T B0 A
M CA125 24 0.877, M # 22 S K4 it & L (P >
0.05) FEAWFFE £ 2 K I YA BT A g B2 A
{140 B LM i gd B, CA125 19 R 5% B 35 3 T HE4
(P <0.05), 82K A HE42W EOC 145 i
=, M dE EOC JLF-ANFRIA HE4, L, 58 451810
i HE4 B8 CA 125 TE12 W7 B S0 E g 1) R 5U%
IEBA I

3.3 HE4 & CA125 K-F 5 %t d oy gk | 35 JEREZ
7] 849 % &

AL IR RR A A AR A AN )RR B ) 8 It N 2T 3
RS 5 T B B P %) i A SR A I R
i v e AR 5 L M 13.6%~27.0%", TRIRE , XIDG SR
SN 139 15 B 55 R P es B fi R A G 2 AT 5
N, CA125 B D- R RAE IR SLEME bR 12
Wi RS R . FEARIEGE R AR R B, D-
K S8 B EOC 5 25 175 HE4 K & 5 T D- %
WRIEH B (P=0.038) , {HLIMLTE CA125 KE-AE P (7]
T2, M — 2R FE AR S T A S E
98 AHEST EERR 1AL il HE4 K1 S5 (H
Moore 55 1%F 1 101 1 4 5 44 2 F1 67 5] 4 9k 41 L
L7 HE4 /K17 007, 25 R w4 )5 i 4
5595 A A BCERIBTE R 128 pmol/L, 535 = T4
ZERTIEA LT 89 pmol/L; Wl Yk i 2 K T4 28w fe Bl 10
1540 % DL NHE, Bl AT 08 35 K I3 HE4 7K F- 3
o HEEAWFFE o, EOC B I35 HE4 [ CA125 7K
AL AT S48 48 5 Z 0] SRR 4 (<40 % B
>40 % ) Z [ TC i % 25 5 (P > 0.05) . — 7 THI AT g
P T W R A B A IR T S A v KO
DU 58 T 4 Z0RAS B A PR R s, o) —
T EHAFEAR D B NIRRT A
FFSE R BE R Lo Pk 4 25 LMo O B0
1) 99 UL AF AE AR S  (HARIF 5T Hh R BEUE I BMI
FRB05 2% HE4 . CA125 7K 22 [ it B @ AH DG,
FEA DA 6, M R RAEAS I 5 i — 25 B0 iEAH

Fek
3.4 ROMA % % —#-m) HE4 3% CA125 AL A % 4% 84
A

2009 4, Moore 45 ' #3 45 £ 5 1ML W CA125 ¢
HE4 K, IR 25 R 4 RS T ROMA #5555
SR TN A b BT AR AL A T IR IE . 2
R 2 248 )48 28 Fi iR E RV R 76.5% , F¢ 57 B
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74.8% , MM 283 15l 4t 25 I 14 £ 3 1) 8 5038 VR S 88
SR 92.3%H74.7% ., FfiJ5 K Kk ROMA 2 Wil
BEAYBF I AR IETT , Sandri 46 349 151 4 s L bk
A CA125 HE4 7KV J112 ] ROMA f AL T
PP {H, 45 WK, HE4 A ROMA H UG CA 125
FE T S b A AR i 0Dt B9 S R g | U HE X 4
Z R, K 1 ROMA BRI X 1 683 )
FE AL PR AT KU X A7, e fe 2 246 ], IR fe 2
1 437 B, Z5G RIS RAT L : ROMA 2 W ) 8
B RS R 93.6% 5 RAKUE 87.7% . 4F 1IN
4, ROMA 7E12 W B S 0% 1 g e =2 EOC Jy i
B IRI AN . ROMA KB T 2012 4F 6 1 4715
FDA it A5, DLON S RE B s e RAPE i
NS DN B HE4 . CA 125 K BA A2
FHROMA 5 T~ B 520 Ji g 0 S0 6L, 45 2R 7
CA125 P R B W% = T HE4(PP=0.031) ,HE4 {4
SR R BHPE T 2 = T CA125 L ROMA, ROMA
I ROC-AUC &3 = T CA125 B —4&l (P=0.006) ,
ROMA 5 HE4 HE4 5 CA125 Z [A]1 22 G075 X
(P>0.05),
3.5 BEEMEB—F AT 6
AHEFE AL B D, AU R AR D A
FERFEAR 2l it— 09T . DI ANARIESERE T
AF a1, AN REXT L7 HE4 . CA125 /K SF-55 5 51
g A TS SR Z A AR O AT PR . R
— WG RS 2, g0 A 22 B B R AF 5 %
B HE A BTN [E] 6 T AR TGP BE A5 15 209 2 1)
i A AR KA | B SR e R0 1 Tk R A A7
W RS AT g o o
(&% 3wk ]
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