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(intrahepatic cholestasis of pregnancy , ICP )2 W K B B F & B AN . 7333 SR FH [l BP0 ) %o BRI 9, L 100 451 1CP 5
100 B 1E % G R Lo M A G o 43 HT HLBS PR ALIN I APOA L, CHE /K, R 32104 TAEHFMF (receiver operating charac-
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(P<0.05), H 5 8RR BA BB RAHEE . APOAT 5 CHE 2 W7 ICP % 19 ROC 12 F HiFH (area under the curve, AUC) 43
H140.871.,0.782, APOA1 5 CHE X ICP %5 2 BE HI 22 19 AUC 435147 0.843 ,0.773, WiFIREHIH A2 81 1CP B AUC 4 0.909,
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The value of apolipoprotein A1 and cholinesterase in the diagnosis and severity of

intrahepatic cholestasis of pregnancy

NAN Xingyu',ZHAO Jun®,ZHANG Ting’,ZHAO Shaojie', DONG Ruirui’, WANG Jing’,ZOU Ping’, YE Ningzhen'
'Obstetrics Department , *Clinical Laboratory, the Affiliated Wuxi Maternity and Child Health Care Hospital of
Nanjing Medical Univesity , Wuxt 214002, China

[Abstract] Objective: To explore the application value of apolipoprotein A1 (APOA1) and cholinesterase (CHE) in the diagnosis
and severity of intrahepatic cholestasis of pregnancy (ICP). Methods: This retrospective case-control study was conducted with 100
ICP patients and 100 normal pregnant women. Protein molecular markers APOA1 and CHE were compared between two groups.
Results: APOA1 and CHE levels in the ICP group were significantly lower than those in the normal group (P < 0.05) , the levels of two
markers were negatively associated with that of total bile acids. The area under the receiver operating characteristic (ROC) curves
(AUC) of APOA1 and CHE in diagnosis of ICP were 0.871 and 0.782, respectively, the AUC of APOA1 and CHE in severity of ICP
were 0.843 and 0.773, respectively. Multiple logistic regression analysis showed that a combination of the levels of the two markers
optimized the AUC to 0.909 and 0.891 in diagnosing ICP or evaluating the severity of ICP. Conclusion: Combined detection of APOA1
and CHE markers can be used as novel noninvasive biomarkers to evaluate the diagnosis and severity of ICP. The findings of this study
can improve the diagnosis rate of ICP disease.
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K e B H 72 (total bile acid, TBA) /K FEFF &,
H I, I R X ICP 112 W 32 AR T 5% 50 % 46 A
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J& TCB I PR BE R A BE Y 100 1 1CP 35 A it
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IHASRESIFT G 2011 4 PR R 2 25 1 7 Bl g 23
FERb AR P ICP2Y T e R o HEBRBRAE £ E A
SEHE R LS RAERTIE | 26 G UR 45 28 e P
(Wilsons & IR 5 | J k PERE AL PERRAS 9 Dk
R SR A o] -T2 IR = 0 R ARPE R A
JiE 40 RE IR | Epstein-Barr 82 YL L [ B
REVENF R AT UR 2PERS I ) \HELLP 55 1iF . TR
B, BF ST X S HEBR 1 HA AT S 3 CHE f APOAL FF
1o A AR WR I A 56 B I , A 4T UR 3 5 0l 4T R
W PRI LA ST U 30 HHOIR R D e S o S5 o IRl B
ARWFFEMAE 2011 4 AR B 2 S 1H = Bl o 27 B
2L AR Y ICP 1297 48 B I TCP F8 35 4% IR TBA
IKAF- 43 R 5% B 1CP 41 60 £ (10 wmol/L<TBA < 40
mol/L, IIfi ARAE R LA B ke 5 3, T I g LAt A
AR, T JF ICP 41 40 il (TBA=40 pwmol/L, Bz & HE ™
#H),
12 F#%
1.2.1  EARTAHKE

WCEE T A B 58 % 2 R AR S IR L B AR
3 U2 AR LA R A LA B RE, W] g
B I IIE P Rede b , A4S BUIHLL R (total biliru-
bin, TBIL) | B % HZL 2 (direct bilirubin, DBIL) |\ A

R AR 4% #4ll (alanine aminotransferase , ALT) K
[] 4 g 2, I 5L 5 T (aspartate aminotransferase,
AST) .TBA /K-,

1.2.2  f2i# CHE #= APOA1 35 47 69 44|

T PR BEE W 25 2 A O R0 5 2 e ik
i %6 1fiL % 7 2 h, 3 000 r/min B> 10 min, BT 55
ZEEPE IR, SRHIIL5g & AUS821 4 A 34
LA H RN CHE \APOA T, A SCHTRAE I FR A1
J2 ICP FIRT 7RI MLRREAR
1.3 “%itxFs&%

RHISPSS 22.0 A TG0, TR BORH 2 IEZS
PEAG 56 45 IR IEZS 70 A1, TR B bR i 22 (x = 5) 3R
TN o PHELIA] LR AT ST FEAS ¢ K 6, 222 [B] U
K T3 22 53 W, 22 AL 1 00000 1 79 7 L R T g A
B, 2K R R AR SR H Pearson AHIC 73T , 23 1]
Z W H T AERRE (receiver operating characteristic,
ROC) M ZAFAN ML AR AR G R 2 Wi (B, P < 0.05
ZRHAGIFE L

2 # R

2.1 BRI ARG AR ARG rb AR

W5 1CP 4L it BRE o B 20 110 B Rl I PR W6 R R4 T ¢
K A3 H7 , 25 3 R, 4L ARG IR FHR K.
ZER A E 2 (P>0.05,% 1), ICPA HBH Y
2 R AR J U 4 AR TR R R, 2 R B
HGit#m X (P<0.05,%1),

R1 WAEMIGRERIER

Table 1 Comparison of clinical characteristics between
the two groups (x+s)
o fat X HE 20 ICP#H

s (n=100) (n=100) P
B (%) 28.6 +4.0 28.1+29 0.407
KRB (kg/m®) 261 5.1 26.5+4.5 0.415
ZEW () 1.5+0.7 1.6+0.2 0.151
ZEJE () 39.7+1.0 377+15  <0.001
B AT (g) 33452 +378.0 3049.9 £454.5  0.001

2.2 WUAT I ARIRATRAY LA

H4 1CP 2H M X BEZL %) ST D REH8 AR B4 T ¢ K
AT, 45 SR R, ICP 4 & AU TBA L ALT  AST,
TBIL . DBIL 8534 ik 25 5 Tgt e X R4, 25 7 AT
Gt E L (P<0.05,%2),
2.3 A4 CHE#» APOA1 8 5%

P HRE 1CP 4 RN il R T HE 20 1) S ) e 4 A
AT 00 AR BN R EEICPAHEEN
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Table 2 Comparison of liver function index between the Hoiit=E . R, 523 1CP 41 555 119 APOAL .
two groups - - xxs) CHEf8bR¥ & & THEICPA, 2R BEAS 1%
X R ICP# N
WFofestn @(Ji joo)ﬁ ( l(i) Pl B Y (P<0.05,%3),
n= n=
2.4 i CHE.APOAIL 35475 2 A2 i 8% %
TBA (pmol/L) 34+21 392:429  <0.001 s m G OAL #5475 kG
A
ALT(U/L) 10.5+5.5 83.8+116.8  <0.001 e S .
AST(U/L) 162442  69.0+846  <0.001 5 ICP ALE A PHIRYT AT APOAT . CHE 5 5
TBIL( pmol/L) 62427 9.0+ 6.0 0.002 55 TBA HEATEMEAH o3BT, 455 & 3 APOAT .CHE
DBIL(pmol/L) 25+ 1.1 45+4.4 0.002 5 R AT TR R (P < 0.001) , A G 22550000 1)
#3 £KECHEF APOALIEHRAYLLER
Table 3 Comparison of CHE and APOA1 between the two groups (x£s)
Bzt ft FFE XS B 2H (n=100) B2REICP 4 (n=60) EEICP 4 (n=40)
APOA1(g/L) 2.20 +0.27 1.80 + 0.39° 1.23 +0.48"
CHE(U/L) 6 463.1 +765.1 5696.7 + 1 098.9° 43743 +1401.3%
g IRZE HL AR P < 0.001; SR ICP AL 4K, P < 0.001
300 - 300
2504 ° 250 °
= 200 i ~ 200 - )
E r=—0.719 E =-0.571
31507 P <0.001 31501 P <0.001
< <<
£ 100 - £ 100
50 - 50 -
04 0 %0 o 0
0 05 10 15 20 25 30 2000 4000 6000 8000
APOA1(g/L) CHE(U/L)

El1 APOAI1.CHE 5 ZREHBERHIAE X 4047
Figure 1 Correlations between serum levels of APOA1, CHE and levels of total bile acid
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2.5 i CHE,APOAL 3547 7 ICP %9 ROC wh £
2221 CHE \APOA 1 BN EFR FIK G H8 I 512
By ICP /%9 ROC i £k , I 1158 i 26 T i #H (area under
the curve, AUC) (& 2) . Z55H & 3 APOA1 FI CHE /)
AUC 435124 0.871 F10.782, H: Kappa {8 4 0.640 Fil
0.500, P < 0.001, 2& 5 HA G245 3 R B AR5
7R APOA1 5 CHE f8 4R KA Kl 19 AUC 24 0.909,
H: Kappa {4 0.820, P < 0.001, 22 55 LA i it 5
S(F4), B APOAL FI CHE 8 FRIE A2 ICP ¥
s ELA L (R IZ TN
2.6 i CHE,APOA1 454745 ICP A2 & ¥ 2 49 ROC
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Figure 2 ROC curve for ICP diagnosis with APOA1 and
CHE
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&4 APOAI1FI CHE {E4R2HT ICP BB MBS
Table 4 The diagnostic value of APOA1 and CHE in ICP

it AUC 95%Cl Kappafi  PfH
APOA1 0.871 0.798~0.943  0.640 <0.001
CHE 0.782  0.690~0.874  0.500 <0.001
APOAT+CHE  0.909 0.849~0.969  0.820 <0.001
1.0 —APOA1
—CHE
0.8 —APOA1+CHE
‘ — %Lk
i 067
#®
X 04
0.2
0

OI.2 OI.4 OI.6 0l.8 1.0
1= 2
El3 APOA171 CHE #5473 ICP 2 EH|E I ROC Hi £
Figure 3 ROC curve for ICP degree determination with
APOA1 and CHE

&5 APOA1# CHEIE#RHIE ICP KR RZERNES 7
Table 5 The diagnostic value of APOA1 and CHE in ICP

degree determination

12N AUC 95%CI Kappa{ﬁ P1H
APOA1 0.843  0.726~0.960 0.604 <0.001
CHE 0.773  0.620~0.926 0.545 <0.001
APOA1+CHE 0.891 0.805~0.978 0.848 <0.001

X ICP 2 B3 22 19 ROC 4k, I 1155 AUC (1 3) .
25 B % 38 APOAL 5 CHE B AUC 43 %1 24 0.843 FiI
0.773, H: Kappa {f 4 0.604 i1 0.545, P < 0.001, % 5%
HA Y2475 X A APOAL 5 CHE $8 bR BEA #6:
Y AUC 4 0.891, H: Kappa {H 4 0.848, P < 0.001,
R BAAGH R X (FS5), Ui APOAL Fl CHE
FEPRIR A X TCP s 1 B ) o A e AL

3o #

ICP J2— 7l i DL EL7™ B 8 4 U 3914 6 P s o
BEH N > AN AR T PR BT A RO, i R A
BAFEETE, HATE 53k 12.0% " o ARSI JE D, 1CP A
AT I, AT EUR LR SRR iR L
BNEE, EEAURNE RIS N
AT, 1CP 4 B W22 B A LR T B 2 i
THARREN IRA, 22 57 BA G RO 7R ICP R
AN RAEYRES SR LR W0 . Rt RS I

Tl KA BTG YT 1A R A 20 T 3 B ) 1 B 22
FAE , BEARZ 2 B AR L SR SR (R B i v A
VRIS . HET, I PR _E X 1CP fi2 W K R i )58
FEAA T TBA 7K Bl KT 1) S8 38 e, LR
HORE FRR S BE AR . ARSI ICP AL R 1Y
TBA . ALT.AST.TBIL. DBIL ¥ i & &5 T fidt e %f it
M, 225 A5 #E L SR Kirbas % 'WF5E &
B, W vk AR ST AR 2 W AR I A
FRABLZ M TBA MR {EL . [FIE, Mays 55 & 3L
B 56 T B /K S5 TCP IR 12 W B AR B H 5 O AF
FEM AR B ARR AR, P AR T TBA S FEE/K
X ICP W2 W BT — i 1Y Jmy BR 4 , A 5% 1CP %59
K BB O R B S A b T LA
Sk TCP 2375 112 Wi R S it TP A 3B, 6
itk N BE M B F 2

H T, T 1CP BRI IR WL AR 4, bR T
MEPCER T VB IR = 5% 5 Bk S R
B ZAN ARk Ok 2 T 58 R BT ICP 1 &
SHUARRRA =5 B — 2 rAH M. Zhang %5
PRIE T 1CP J3 G i 25 AR, AE W5 B2 i
RIEH WING B ACHHE I A T MR, AR
5T, ICPZH APOA 1 $5 5 b I8 T He X it , 25
S EA G X, $2 78 ICP B 19 I BE 5 bn A7 7E
S . APOALJE S % R R H A H S Uiy, B
AR Pk PrE B R EERER, 7T AR IR
JERRE P8 Ak, I 2 B G 5 A A 1)
AHEL SR, M R AR 2 2 52 1 % sl Ik ke A i A B e
PR K RS, Martineau 28O0 F 5T AR ICP
S INTE ) APOAL Bl ST UR 28 J&] 1) 722 Ak i 2
WA, TEABIGE T, APOAL 5 M IEVFIR BA B3
AR KRB -0.719, AREFFTLE APOAL 2
F ICP (1 ROC fhZk 3155 AUC, 4552 & P APOAT 1Y
AUC K 0.871, [RIBFASHFSE 226 APOAT X ICP 2 B
HI5E B ROC £ 115 AUC, 45 5 & B APOAT 1Y
AUC 5 0.843, 4278 APOA1 X ICP % %5 S 75 38 )
SE WS E I , T LAE R ICP 2 B B R 4]
E [ EE 1 BT or T4 br o

I3 CHE J&— Rl i 40 M A A 7K e il . 24
JHF I & A A8 BsF 400 i 1) 2 1 25 R SO B iR
FI S BE ) T R, T 51 AR 3 107 CHE ZKSF- (1)
TREM AT 18 R R RE Ak R I
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55 RN R B VIR IC 224 RIE 45 006 19 AE 9 2 R 3k
WD, T RE SN ) SR I RN BT R
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CHE 7K (952, 25 2 W A& 5 80 CHE /K- F
MM 2R 2 — o TEARWFZE H, 1CP B3R LS H CHE
K- EREAG, H CHE 5 R v g B B 3 1M
Kbk, ML R BCR-0.571, ABF5EH CHE 2T ICP
i) AUC g 0.782, CHE X ICP 2 J 1 % i) AUC Ky
0.773, $&7~ CHE X} 1CP %912 Wi 1 F2 3 ) BAT
— M

[, APOA1 5 CHEBRA 12 W ICP 1Y AUC ik
0.909, APOA1 5 CHE $5 45 % ICP 2 J& #1221 AUC
70.891, #&7~ APOA1 5 CHE 48 b5 414 1l LUK
R TCP S35 12 Wt VR B S (48T A B 1 B 43 s
Wy, FA B R AN A

SR AT TR — W20 MRS, ek 1 T
Ve R E — 204 KA 3l 2 B 5% 1CP f8 Il 3
APOA1 Ml CHE & S 7E A A 22 A 1) sh & A8 4k, DLy
B HE 1CP A T30 K32 Wi i L, 8 S B AL A T
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