DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.24 DEC.2023 - 4701 -

doi: 10.13241/j.cnki.pmb.2023.24.020

HE4,ALDH1.CD44 1eJi 8 RUEPERE S 02 W-H Al ge *

RS RHP F & KREFRS Fpook?
(Ui OB EBE R} 5 i 0 570216:2 =TT ARBEBRKFL 4 =2 5720005
3 ERIA A REERE T O RE d T 57210054 WL TR ERBE AL Hd % 570216)

BE BR . MEAMEE G 4(HE4)  CEBLAES |(ALDH) 46M 2F CD44 e 97 £ B Bobk b 5% %5147 69t ml i dik . 7735
IR 2020 4 1 A ~2022 4 5 A A& IRMKe 89 100 4] 97 5% B8 100 497 £ ROERF G B8, 5 AN B L R, 5B ML IR
BAARK 6 100 4804 B o MEAE S *T BB 40, bhdk =40 B K ik HE4 ALDHI & 4027 CD44 th 2k B 00, 3 R R K & T4
(ROC) 1 £ 5 A7 H 297 3 B B Bk 5 09 S5 3 5 W A, 45 5R . Bk 41 %549 HE4 ALDHI KT & CD44 Falk Rk £ F TR %
4035 34 BB 40(P<<0.05), Bt 28 % % 49 HE4 ALDHI /K-F % CD44 [aik fik & 3 T (P<0.05), 5l iaodh 1 ~114. 4%
A B AR 16 R B L~V B R A ke 4 A5 69 97 £ % % o5 HE4 ALDH1 K -F % CD44 k& ik £ % 3 (P<0.05),
Spesrman #8 5& H 457 45 R 27 ,HE4 ALDHI /K-F % CDA44 [abe &k £33 55 7 38 & 406 R 5 80 Lk & 45 i B A8 £ (P<<0.05)
ROC #fE i £ 25 R 2 7 ,HE4 ALDHI . CD44 %5 97 ¢ B B M AP 78 69 o & T @R (AUC) %51 4 0.837.0.768 % 0.610, £ F 3 3
FEATIRA(FFBR) A 90 £ B BHM B 09 AUC BALR L & T — 3847587 (P<<0.05), Z5i%: 97 £ T WMV 7% & 3 ik + HE4,
ALDHI %484 % CD44 ¥ 254K, AR K-TF 597 £ 8 B 516 R o Ak @445 % dn48 %  HE4 ALDHI B4 CD44 4] 2
I S R Bk I P AT 4 09 S A4 AL

FERE: AWEFRG 4; TREBLAH 1; 25 0T CD44; 97 £ iP5 5514 1

hESHES R737.31 XEHRFARG A XEHS:1673-6273(2023)24-4701-05

Performance of HE4, ALDH1 and CD44 in Differential Diagnosis

of Benign and Malignant Ovarian Tumors*
ZHANG Jiao-zhen', ZHANG Xin-ping’, LI Nan', CHEN Xin-ping’, QIU Bing’
(1 Laboratory Department of Haikou Traditional Chinese Medicine Hospital, Haikou, Hainan, 570216, China;
2 Laboratory Department of Sanya People's Hospital, Sanya, Hainan, 572000, China;
3 Central Laboratory of Hainan Provincial People's Hospital, Haikou, Hainan, 572100, China;
4 Department of Obstetrics and Gynecology, Haikou Traditional Chinese Medicine Hospital, Haikou, Hainan, 570216, China)
ABSTRACT Objective: To observe the performance of human epididymis protein 4 (HE4), aldehyde dehydrogenase 1 (ALDHI1)
and adhesion molecule CD44 in differential diagnosis of benign and malignant ovarian tumors. Methods: 100 patients with ovarian carci-
noma and 100 patients with benign ovarian tumor who were admitted to the hospital from January 2020 to May 2022 were selected, and
included in the malignant group and the benign group. At the same time, 100 healthy women were selected as the control group. The ex-
pression of HE4 and ALDH]1 in serum and CD44 in tissues of the three groups was compared. The value of the three parameters in differ-
ential diagnosis of benign and malignant ovarian tumors was analyzed using the receiver operating characteristic (ROC) curve. Results:
The levels of HE4 and ALDHI1, and CD44 positive expression rate decreased in order from the malignant group, the benign group to the
control group (P<0.05). For the malignant group, the levels of HE4 and ALDHI1, and CD44 positive expression rate were higher in pa-
tients with clinical stage III-IV and lymph node metastasis than those with clinical stage I-II and without lymph node metastasis (P<0.05).
Spesrman correlation analysis found that the levels of HE4 and ALDHI, and CD44 positive expression rate were positively correlated
with clinical stage and lymph node metastasis in patients with ovarian carcinoma (P<0.05). ROC curve analysis results showed that the
area under the curve (AUC) values of HE4, ALDHI1, and CD44 in differential diagnosis of benign and malignant ovarian tumors were
0.837, 0.768, and 0.610, respectively. The AUC and sensitivity of combined diagnosis with the three indicators were higher than those of
single diagnosis (P<0.05). Conclusion: The expression of HE4 and ALDH]1 in serum and CD44 in tissues of patients with malignant ovar-
ian tumors is high. The expression level is closely related to clinical stage and lymph node metastasis of ovarian carcinoma. The combi-
nation of HE4, ALDH1 and CD44 is of high value in the differential diagnosis of benign and malignant ovarian tumors.
Keywords: Human epididymis protein 4; Aldehyde dehydrogenase 1; Adhesion molecule CD44; Ovarian tumor; Differential diagnosis
Chinese Library Classification(CLC): R737.31 Document code: A
Article ID: 1673-6273(2023)24-4701-05
*ESIH g AR BT R H (21A200017)
YEZ TR 5K (1979-) , 22, 4B} B EARAGIHIN , BF 53718 - I R AE ), E-mail: 13807571007@163.com
(schs H 41:2023-05-23  }225% H 11.2023-06-18)




- 4702 -

DREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol23 NO.24 DEC.2023

LY

EIIE]

OISR R LI — 28 Lo 5l AR e TP g g , B
A G ARAEIR G EE LRI 3R ST SR, X ety 2R
i f e ™ E BB PEGE T, BR S R R AR T
A H 70% 8 BE LS H T AT, IR B A
FEBRIR RN IS R 5564 i R 00 S B 2Ry e A
FERR o WA, TG KPR, S i PR R 2SR
125( carbohydrate antigen 125, CA125) % B SL0 AT 2E 127,
IR et 2z, AR AR R s JR 3 P 3R BT8R
o, E R — 2 MR BR R, A OGRS PR, A2 4
(human epididymis protein-4 ,HE4 ) A 37 2 i {0 B b Jid A s
W, AE R IR R TP SRR KO- B , T A 1 SR SR h
MEmFEL, CEER A B 1 (acetaldehyde dehydmgenase 1,
ALDHI) 2T 40 MAR ) 2 — , BRSSO b B A Mo sk 1A
it 1 B A2 S BT , Y R AE LR R SRR T R
BN, 0T CD44 st & A, nl il 45 A i s L i
ST A B W 19 EE %Y. 24 AT ALDHI ,CD44 £ 51
HUE B F P RFRIK LTS ED , H HE4 ALDHI CD44 X} 5
B ROGAPEM R SR E M R I, STk, AR E R
HE4 ALDH1 ,CD44 75 b 83 58 25 v 9334 S PR S, LA
NIEIRSEES 5, BHREIT .

1 7R 5T

1.1 —fg&ER

FEHL 2020 4F 1 H ~2022 4 5 H FBEUIR R 100 B8 S5
FEFT 100 {5 BPEE R PEMR R A AN ACEME S R . 9
AFRHE:0 TR I R CEHISWRAES, SRR EEIE S s 0
NHATARIEZ ST T RPEIRIT 0 IMIRTOR G HE 0 &
HRNEVRAT . HEBRARIE: 0 AR HADEEMR R ;0 AL
VB AR E T 0 B TSR 0 AbFufiFLit
BRI, S AN BRI RS Y 100 491 fg R Lo P4 Ryt BB 4
AGHELLATRE 20~58 & AR RY (51.58% 3.64) 4 5 (R 55K
(body mass index,BMI) >4 18.14~25.29 kg/m?, 3F-15 BMI Ky
(22.25% 2.31 )kg/m?; 55 B HYA SRR 1 Bt 46 1), 86 v
i 48 51, oAl 6 91, BLPEZHAR RS 28~60 %, FHIAEH (52.47%
425) % ;BMI 2 18.33~24.96 kg/m?, F-34 BMI Jy (22.37+
2.44)kg/m?; g RIS RN IR P S B 32 1), Bt iR 37
], AR RETERT IR 31 1. X IRLHAR WS 26~57 &, FLy4E RS
(52.09% 5.16) % ;BMI Jy 17.27~25.35 kgm?, F-1J BMI Ny
(22.01% 2.07)kg/m*, =44F#y BMI LG B3 25 5(P>0.05),
HAT M, WA ERC T2 3 2ettiE,
1.2 ik
1.2.1 7% HE4,ALDH1 #&il7% XA LR Y H 1T
25 R R ML, SRS RAPE AL S FEARET 1 d f7 a8 IR CR:
I, Y KIUM 4 mL, F =98 T ik 30 min J5 , X i e Sk
AT RGO AT B A i I3 , A% BB 3000 /min, SR FTRGEK 52
PEWE fHEAGI HE4 ALDHI 7K
122 CD44 ¥k HPILL B YIS BUbR A 28 [E 2 I
IR R 5, (PRI AS o F AR AT 0 e A L, I P 2 1 Ak e
Ub. 2ABEABEAHEER, BT 37CHIBFAETIFE 30

min JFEHA, FIN—P (Pt A CD44 BATiEHIR), 4k&T
37CERA TG 2h, M HBERRERZE s e T, 2Lk 3
WK,5 min/ W, B0 GHAR S AL AR 12 19 1L SR
IgG), F 37CHEEA T E 30 min J5 , 1T " 2UEBOR N B 6 |
Y UK R B, T R0 TSR CD44 ki, |
2 LB EE LW K e BB B R AT R A, Hep
CDA44 PR 21 B 52 30 35 (0 oo (0 R AR e (00 5 8 3
PRy, Hod 0 43 HR B 6 1 IR 2 /A 3 4R
E L R E R TR 4y, H 0438 <5% .1 45K
5%~25% .2 431 26%~50% 3 43K 52%~75% 4 53 >T5% . ¥t
P TR S Y AN T S R AR, =4 50 I E Sk B
PR,
1.3 WEEIEFR

0 MEEMA . RYEAS X IE4] B &) HE4 ALDHI |
CD44 FiRIE N . 0 WELAENEZH ZH AN [R] BRAFAE SB35 /Y HE4 |
ALDHI .CD44 Fik1EHL . 0 W% HE4 ALDHI CD44 X B i
BT bR 1) % SIS BTN
1.4 GitEFE

HIF 5 Bt 4 AL HU 28858 SPSS 22.0 SEsMT, 4K
PRIV A 2 I SRR, R A o2 K3 . THE R (a5 IR
I, U] BRI SRR 7 22534, PR AL A) X b SR Rl ST
FEAR ORGS0 . ST AN [R) FRARFAE of SR FH LR 2 Logistic A1 4y
Br, PR BEAAE 5 HE4 ALDHI1 CD44 23k /K- ¢ R 2R H
Spesrman HCHIMIT. RHISZRE TARRHE(ROC)INZ /MTHE4 |
ALDHI1 ,CD44 % 53 51 [ 84 v (1) 4 52 Wi (i . P<0.05 3%
INERA G E RS

2 BR

2.1 =#4H5##% HE4.ALDH1.CD44 %5158 b
Mk gH B Y HE4 ALDHI JKF- & CD44 [HE kY

BT R SMRA (P<0.05), BYE41H% % HE4 ALDHI
JK- B CD44 [HPEFR R R E TXRA (P<0.05), =HEHEW

HE4 ALDH1.,CD44 Fik 100 s 7 & (P<0.05), W31,
22 AEREBFHETRIEHEE HE4,ALDHI CD44 FRiX{F R
b3

SRR T~ R &AM ERER R B LA, IR
SR~V | & AR ik L B2 1 FR 35 HE4  ALDHI1 /K7 &
CD44 FHEZER R 5 (P<0.05) . ARAEE J IR 51 S5
£ HE4 ALDHI1 ,CD44 Kk i il b 22 A8 B35 (P>0.05)
W2,
2.3 HE4,ALDHI 7k CD44 PR RIE R SHRIEHFERIHE R
&R

Spesrman AH 3¢ ¥4 43 #r 45 - 2 75, HE4  ALDH1 7K 3F M
CD44 BHM: A ZR I 5 00 U8 B F IR IR 0 . kAL RE AL EAR
K (P<<0.05), W3 3.
2.4 HE4,ALDHI.CD44 REt & 3 TS HRT UD & R R 4 yE
KRS E

251 ROC HpfEph<k, 454 s HE4 ALDH1,CD44 %5
BREL R BR h 2 TR (AUC) 43514 0.837.,0.768 J¢
0.610, 5% JH] 3 TS HRIK A (GRIK ) K50 90 5 KM pp R A9 AUC
RAGUR Y TR —FARi2 W (P<<0.05), W3k 4 51 1,



REYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol23 NO.24 DEC.2023 - 4703 -

* 1 =4HE%E HE4 ALDHI.CD44 RiXERBI LR
Table 1 Comparison of HE4, ALDH1 and CD44 expression among the three groups

- B CD44[n(% )]
Item N HE4(xt s, pmol/L) ALDHI(x% s, ng/L)

Positive Negative
Control group 100 59.21+ 942 142+ 0.17 7(7.00) 93(93.00)
Benign group 100 96.48+ 22.14* 291+ 0.48* 32(32.00) 68(68.00)*
Malignant group 100 132.55+ 25.08* 3.39+ 0.51* 54(54.00) 46(46.00 )*

F/x? 369.099 51.706

P <0.001 <0.001 <0.001

Note: Compared with control group, *P<<0.05; Compared with benign group, * P<<0.05.

2 AEREHE TEIEHEE HE4,ALDHI ,CD44 FiAERBILLE
Table 2 Comparison of HE4, ALDH1 and CD44 expression between patients with different pathological characteristics in the malignant group

. ) CD44[n(%)]
Clinical parameters HE4(xt s, pmol/L) ALDHI(xt s,ng/L)
Positive Negative
Age( year)
<50(n=45) 133.41% 23.67 3.35+ 041 25(55.56) 20(44.44)
>50(n=55) 131.84% 22.45 3.42+ 0.46 29(52.73) 26(47.27)
t/x? 0.481 1.136 0.080
P 0.631 0.257 0.778
Pathological types
Serous adenocarcinoma( n=46) 130.89+ 20.97 3.41+ 0.51 27(58.70) 19(41.30)
Mucinous adenocarcinoma(n=48 ) 134.06% 22.73 3.38+ 0.44 25(52.08) 23(47.92)
Other types(n=6) 133.21% 20.16 3.40+ 0.47 2(33.33) 4(66.67)
F/a? 0.251 0.047 1.511
P 0.779 0.954 0.470
Clinical stage
Stage [ -1I
(n=62) 128.76% 22.08 3.29+ 0.49 26(41.94) 36(58.06)
Stage I1I-1IV
(n=38) 138.75% 26.39 3.56x 0.61 28(73.68) 10(26.32)
t/x? 2.903 3451 9.560
P 0.004 0.001 0.002
Lymph node metastasis
With(n=35) 137.07% 25.56 3.59+ 0.64 25(71.43) 10(28.57)
Without(n=65) 130.12% 22.60 3.28+ 0.47 29(44.62) 36(55.38)
t/x? 2.037 3.904 6.585
P 0.043 <0.001 0.010

% 3 HE4.ALDHI 7K .CD44 [RiERZ R 5 RIBHIEEXEER
Table 3 Correlation analysis of HE4 and ALDHI levels, CD44 positive expression rate, and pathological characteristics

HE4 level ALDHLI level CD44 positive expression rate
Indicators
r P r P r P
Clinical stage 0.432 0.003 0.591 0.001 0.506 0.002

Lymph node metastasis 0.409 0.004 0.584 0.001 0.488 0.003
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Table 4 Performance of HE4, ALDH1, CD44, and their combination in distinguishing benign and malignant ovarian tumors

Optimal

Variables AUC Standard error

cut-off values

Progressive

Sig

Specificity
(%)

Sensitivity
(%)

95%CI Youden index

117.535

HE4 0.837 0.028

pmol/L
ALDHI 3.155 ng/L

0.768 0.034

CD44 0.610 0.040

Combination
0.023
of the three

0.000

0.000

0.007

0.000

0.781~0.892 0.610 81.00 80.00

0.702~0.835 0.460 71.00 75.00

0.532~0.688 0.220 68.00 54.00

0.864~0.956 0.720 81.00 91.00

Curve source

—-HE4
=== ALDH1
- - CD44
... Combination of the

I~ Reference line

Sensitivity

S
P
1

0.2+ "

1 - Specificity
E | HE4,ALDHI.CD44 K BX& 3 TfE+R4E 5 00 8 R R4 Ay iy
ROC g
Fig. 1 ROC curves of HE4, ALDHI1, CD44, and their combination to

differentiate benign and malignant ovarian tumors
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