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AR ) T RS 5L RIS H (19P155)

WE BH HREREGIHEPE BT R AL £ BT 48 9% 5 (HBV ) 1 2 [ 2 RNA (HBV pgRNA) (HJ S1 4705 (PreS1
Ag) K AR R K 5 4 W 0 YRR IR BUE (ICP) & AR MM 56k . Ask 2017 4F 6 H 2 2020 4F 6 H 7E Mk 221 A\ R = ¢
HEAT 2 B £ 148 Pk SR 58 B2 03 279 BIVE F SR % 42, AR 46 A 4L A& A5 B A 1ICP 4 A 3R ICP 4l 43 i) R & 9F IcP 4
236 M4 o LLE P 2H 9 A I3 o HBV pgRNA (PreS1 Ag /K, I 43 Wi 21 1M % HBV pgRNA PreS1 Ag ik 5 HBV DNA £ ik
IRV G 5 LA P AL N AR IR S )= , FE 0 HT & 9% 1CP 2095 A LT HBV pgRNA 23K 7K1} PreS1 Ag FH: 363k 3 5 (T IR 2%
JHIEER . AR F AR RRE (ROC) T4k 73 47 1ML 75 HBV pgRNA \PreS1 Ag Y% [ D(N) [{H 12 Wit ok 2 BT 4 22 a4 5t
ICP )5k hE . B5R & I 1CP 4118 7k 2 BUHF 49895 A ML 3 HBV 2 18 $t 5 (HbsAg) 7K [ (3.7120.92) log IU/mL | \HBV e $T i
(HbeAg) FAPE 2 [65.12% (28/43) ] \HBV DNA & £t [ (8.03£1.69) log copies/mL ] . 4 % 2 i & i (AST) [ (79.68+15.73) U/
L] R % 2 (ALT) [ (72.08+16.95) U/L ] . PreS1 Ag PHM: KA 2 [88.37%(38/43) ] . PreS1 Ag D(N){H /K- (1.2420.25) J
HBV pgRNA 323k K[ (5.17£1.25) log copies/mL | B & & F & 5 I 1CP 41 [ (2.26+0.74 ) log TU/mL . 24.15%(57/236) . (5.19+
1.07) log copies/mL . (23.01+12.47) U/L. (21.76+10.51) U/L. 67.80% (160/236) . (0.92+0.23) . (3.02+0.98) log copies/mL] (P<
0.05) . IfilL¥% HBV pgRNA 2 Wi 18 ¥ 2 BT 4 22 10 4 3% 1CP iy th 28 7 T A1 (AUC) 4 0.89, R 5 K 81.40% , 45 5 )& Ky
80.50%, PreS1 Ag DONHIZWIHE I £ TR 721045 IR 1CP A9 AUC 2 0.83, REUE N 76.70% , F¢ 18N 79.20% . —H WA
LWiE) AUC 9 0.91, RAKEE 4 93.00% , 45 5+ 15 4 78.40% . A - TCP 4 KA I ICP 4L I 7 PreS1 Ag BH M 948 1 2 BUAT 9%
L% HBV DNA \HBV pgRNA 3 ik 7K 35 B 1 55 T PreS1 Ag 11 3 ik A (P<0.05) . 4 I 1CP 41 oKk 4 JF 1CP 4 1fiL %
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HBV pgRNA \PreS1 Ag D(N)E Y5 HBV DNA kK2 IEA X (P<0.05) o A IF 1CP 475 i i 7= 19 & 28 R B S
KRG IFICPAH (P<0.05) . KA RIUTURES R 1918 Pk £ BT 42 5 I ICP 95 A I35 PreS1 Ag BH P 2345 %8  PreS1 Ag D (N){H
HBV pgRNA KKK P01 85 T R & AR RIEIRES Jm i A (P<0.05) . &&iE & JF 1CP 1912 ¥ & BT 58 A IfiL 7 HBV
pgRNA FRIAIK - PreS1 Ag P FRIA R K D O (K- X W] W T, % ICP A — 2 12 Wi (i, H 935 K P22 46 4 55 HBV DNA
T O, I BRI R AR RATIRES R i & A=

KR IR, LTURFAMME; HBVRETEMNARNA;  FUSIPUE;  EURIIAF IR IRBUE;  HIeHE

Correlation of serum HBV pgRNA, PreS1 antigen expression and intrahepatic cholestasis
in pregnant women with chronic hepatitis B
LI Jia,HE Xia,LI Ling
Author Affiliation:Laboratory Department of Ya'an People's Hospital, Ya'an, Sichuan 625000, China

Abstract Objective To investigate the changes of serum HBV pregenomic RNA (HBV pgRNA) and pre-S1 antigen (PreS1 Ag) lev-
els in pregnant women with chronic hepatitis B and their correlation with intrahepatic cholestasis of pregnancy (ICP).Methods A total
of 279 pregnant women with chronic hepatitis B who underwent pregnancy examination in Ya'an People’s Hospital from June 2017 to
June 2020 were selected as the research objects. According to whether the patients had ICP, they were assinged into ICP group (n=43)
and non-ICP group (n=236). The levels of serum HBV pgRNA and PreS1 Ag were compared between the two groups, and the correla-
tion between the expressions of HBV pgRNA and PreS1 Ag and the expression of HBV DNA was analyzed. The pregnancy outcomes
were compared between the two groups, and the relationship between serum HBV pgRNA level, PreS1 Ag positive expression rate and
pregnancy outcome in ICP group was analyzed. Receiver operating characteristic (ROC) curve analysis was made of serum HBV
pgRNA, PreS1 Ag D(\) value in the diagnosis of chronic hepatitis B pregnant women complicated with ICP.Results The level of se-
rum HBV surface antigen (HBsAg) [(3.71£0.92) log IU/mL], positive rate of HBV e antigen (HBeAg) [65.12% (28/43) |, content of HBV
DNA [(8.03+1.69) log copies/mL], aspartate aminotransferase (AST) [(79.68+15.73) U/L], alanine aminotransferase (ALT) [(72.08+
16.95) U/L], positive expression rate of PreS1 Ag [88.37% (38/43)], PreS1 Ag D(\) value level (1.24+0.25) and expression level of HBV
pegRNA [(5.17+1.25) log copies/mL] in the ICP group were significantly higher than those in the non-ICP group [(2.26+0.74) log [U/mL,
24.15% (57/236), (5.19+1.07) log copies/mL, (23.01+12.47) U/L, (21.76+10.51) U/L, 67.80% (160/236), (0.92+0.23), (3.02+0.98) log
copies/mL] (P<0.05). The area under the curve (AUC) of serum HBV pgRNA for the diagnosis of ICP in pregnant women with chronic
hepatitis B was 0.89, the sensitivity was 81.40%, and the specificity was 80.50%. The AUC of PreS1 Ag D(\) value in the diagnosis of
chronic hepatitis B pregnant women complicated with ICP was 0.83, the sensitivity was 76.70%, and the specificity was 79.20%. The
AUC of the combined diagnosis was 0.912, the sensitivity was 93.00%, and the specificity was 78.40%. The levels of serum HBV DNA
and HBV pgRNA in patients with positive serum PreS1 Ag in ICP group and non-ICP group were significantly higher than those in pa-
tients with negative PreS1 Ag (P<0.05). The serum HBV pgRNA and PreS1 Ag D(\) value in the ICP group and the non-ICP group were
positively correlated with the expression level of HBV DNA (P<0.05). The incidences of postpartum hemorrhage and premature birth in
the ICP group were significantly higher than those in the non-ICP group (P<0.05). The positive expression rate of serum PreS1 Ag,
PreS1 Ag D(N) value and the expression level of HBV pgRNA in patients with adverse pregnancy outcomes were significantly higher
than those in patients without adverse pregnancy outcomes (P<0.05).Conclusion The serum HBV pgRNA expression level, the posi-
tive expression rate of PreS1 Ag and the D(X) value of chronic hepatitis B pregnant women complicated with ICP are significantly in-
creased, which have a certain diagnostic value for ICP, and the changes of the two levels are related to the content of HBV DNA, and
may indicate poor pregnancy outcomes.

Keywords Pregnancy complications; Hepatitis B,chronic; HBV pregenomic RNA;  Pre-S1 antigen; Intrahepatic cholestasis of

pregnancy; Correlation

LTI TE (HBV ) J— RS R A m iy o8 305, Rt S i s PEAS HBV IR A 8k 2
R Bome s R, B2k iAot & A HBV B BUFFAIE E R A7 B FA Rl At , sl B
YLl AR ™R . HBV B n] 5| L8k 2RI 4 LRSS SRy K AR . HBV RS ZL RNA(HBV pgRNA)
2 R I REAL il AT P N . SIS ceeDNA I PE K HBV BYKPAT Y, 11
HA RS IR E TR0 NG 3 KA IRIAT  S1PHUF (PreS1 Ag) FF4EBHMEREAS H2 /R HBV A&
WARYHIABUE (ICP) , HBLEE M DI RE RS AU T AR S BRI IS 184" . B T4 ¢ HBV pgRNA PreS1
WOONE, [ SR R ISR RIEIRGS R Ag SRS 2RI R G IF ICP BF s b AR
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WFSEHSE A K5I 5 I F FIoR 5O 1CP A2 1 2 B 58
ZEIA ML H HBV pgRNA PreS1 Ag /K, /0t —& 5
M ME ORI R A I 1CP R AEMIAHSCH: IR A1
I RN, BRARAS 4nF <
1 BERS5HE
1.1 — B AW RUBERSE . $EH 2017
4E6 H 22 2020 4F 6 J AEHEZ T N RBE B R4 T 22 1 A6
A B8 E 2 RURT & 2240 279 B4 R BF ST x4, 2210
AEIE TRl 21~35 %, 1% (27.63£5.09) % . 4 A bR
e O OB RIZ Wi FF 6 (2 M BT R B iR
16 79 (2015 BHT R ) s @QICP 2 Wi 75 & (It Uik I I
PR BUE 297 $6 7 (2015) )7 G BAIR U IR s @
I PR G856 3% o HEBRARE : DL UR 5T A IR L=
IR SRR s @G I A B B Rt ;3
IR R TR S5 A A et s DA 9F
BRI . RIEALLR AR BA ICP A
I ICP 4 43 15 A I 1CP 2H 236 19, W HE AZH IR A
SRR PR B AR AR BC(BMI) (ICP Rk YR
fe I GE ORI RS I A Uik L A5 S HBV R THIHT
Ji (HbsAg) 7K F- \HBV e Hi it (HbeAg) FH 4% \HBV
DNA & i K& 2 IR % 2 W (AST) N 24 R % 2 Ty
(ALT) S5 RAEAR , FFUSCHE AL A AT IR =) &
NGO, AWML TN R EBE R 51 254t i
I 7 (415 20170426) .

A I ICP 4 5 KA 1 1CP 4L 4E iy 2271 BMI X
1CP 5 A O 103 v i . G Wi AR R s 0k A 0
Ll L, 22 5 e it 2 X (P>0.05) , & IF 1CP 4
18 1 2R 9 A HbsAg 7KF- \HbeAg FHH R (HBV
DNA &4 M AT I REFE B AST ALT /K- S v TR
AIFICP4 (P<0.05), W1,
1.2 Fik
120 BARE Y ALLR A A BT 5 R
BRI As B L3 3 mL, T80 “CHB IR IR VKA P A~AT
122 i HBV pgRNA PreS1 Ag/K-Framl  RJHG
BRILFEBUR BEAZ IR RNA J5 {2 E i PCRAX (3L E
ABI A E), B55 7500) #6417 R 5k 3G . (i F HBV
peRNARZRRAG AT £ (S R A R A ],
PEFFT-P37619R) 4T HBV pgRNA ZKFAG

SR FHRATE e o0 it EEK A 92 182 BFE 2 461 T 1L 37 PreS1
Ag 7K 3 & 1 26 [ Sab 23 7] (5845 EK12314) ,
MR IR ) & UL A5 HEAT PreST1 Ag BRI B 22 .
1.3 SitZ A% 7 SPSS 23.0 4 F i K k17
GrHT. FFEIES AT REEE U x £ s RO, A
[ EL 258 SR FH A ST B AS ¢ K 560 5 15500 R I 81 (9% ) 36
LR R . SZEBRERAE (ROC) i 23 #r
IML3%% HBV pgRNA \PreS1 Ag Ye# EE [ D(N) MEXHE

1 G RIFRZ2IA279 B &I ICP UL 5K &I+ 1CP 4
— Bk g
HIFICP  REIEICP
T 2 p
HH Hnea3) Hi(nezg) KT PR
(S X +s) 28.19+4.76 27.04x452 152 0.129

ZEH BMI/(kg/m®, x +5)  23.27+2.25 23.51+2.14  0.67 0.503

1CP K% 521511 (% ) 5(11.63) 22(9.32)  (0.22) 0.638
TR v 1 A9 (%) 9(20.93)  45(19.07) (0.08) 0.776
WA R /161) (%) 6(13.95) 30(12.71) (0.05) 0.823
WIR L WR/1] (%) 22(51.16) 132(55.93) (0.34) 0.563
HbsAg/(loglU/mL,x+s) 3.71:0.92 2.26+0.74 1136 <0.001
HbeAg BAPER/MFI(%)  28(65.12)  57(24.15) (28.81) <0.001
HBV DNA/ _ 8.03£1.69 5.19+1.07 10.63 <0.001
(log copies/mL,x + 5)
o _ 79.68+ 23.01+
AST/(U/L,% £ 5) 1573 1247 26.26  <0.001
_ 72.08+ 21.76+
ALT/(U/L,% + 5) 16.95 10.51 25.90 <0.001

1 BMI Ry B R 5 A8 45, TCP S 4 R IR Y BT BRURE , HbsAg
3 HBV e Mi#i )5, HbeAg i HBV e Hi )51, HBV g Z BT 46 5 5 , AST
WA IR A, ALT T e R s Tt

A RZEEE T 1ICP 2 Wi i (B . R HH Pearson
% M A JF ICP 4 5 K & JF 1CP 4 1M ¥ HBV
pgRNA (PreS1 Ag D(N){H 5 HBV DNA 335 7K F- 4
Kbk, P<0.05 hZEFAGIFE .

2 #R

21 &¥FICP A5 Kk &3 ICP 4 M iF HBV
pgRNA PreS1 AgRiELLE AIF1CPALtg M oM
JHF R N IMLTE PreS1 Ag FH I F AR  PreS1 Ag D(N)
{E M2 HBV pgRNA ik /K- #4018 5 T K5 JF 1CP
ZH(P<0.05). W32,

K2 BYECAIFFRZEIA 279 WA I ICP 4 5 R G I 1CP 4.
15 HBV pgRNA \PreS1 Ag #ik Fb A

i  HBVpgRNA/log PreS1 Aghl PreSl Ag D

20531

B copies/mLxxs)  PEFRMI(%) Offi/x+s
HIfF1cPd4l 43 5.17+1.25 38(88.37)  1.24+0.25
KEIFICPLL 236 3.02+0.98 160(67.80)  0.92+0.23
1O E 12.64 (7.47) 8.28
PE <0.001 0.006 <0.001

0 1CP N AR AR P IR I BURE , HBY pgRNA iy HBV i 2 [
20 RNA, PreS1 Ag NI ST, D(N) 3,

2.2 [i% HBV pgRNA.PreS1 Ag D (1)) {E12 #7128
MHZRFRZ2AEHICPHIROC#MEZ |} HBV
pgRNA IZ Wi 1 L AU R A2 10697 1CP it 2 F Img
FU(AUC) M 0.88[95%CI: (0.83,0.94) |, RHLE K
81.40% , ¥ 5 J& 1 80.50% , fx K2 & H5 %M 0.619,
HRIWTE A 3.76 log copies/mL, PreS1 Ag D(N{HZ
Wr 18 Pk 2 B % 42 10 4 JF ICP 1) AUC i 0.83
[95%CI:(0.76,0.90) |, RN 76.70% , F¢ 5
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79.20% , BBHE N 1.12, 29848500 0.559, —# 1k
HILWH AUC M 0.91[95%CI: (0.87,0.96) ], R A&
}93.00% , F5 57 78.40% , Z1EFR KM 071,

2.3 PreS1 AgPHMRIZSEH ZEAFXRALF
HBV pgRNA . .HBV DNA Riktb® 4SIFICPAYS
KA I ICP ZH MY PreS1 Ag BV 418 1 2 BT 48 9
L3 HBV DNA HBV pgRNA 2 ik 7K 24 B 4 =
T PreS1 Ag B EM A (P<0.05) . L33,

3 ABHEC R RA1A 279 ] PreST Ag BRI 1 i TiF
HBV pgRNA .HBV DNA ik [L#4/(log copies/mL,% + s)

21 % HBV pgRNA HBV DNA
HIt1cp4l
PreS1 Ag R4 38 5.24+0.33 8.17+0.35
PreS1 Ag A 5 4.64+0.25 6.97+0.26
t.PAA 3.90,0.010 26.26,0.003
KEFH1CPA
PreS1 Ag R4 160 3.33+0.27 5.32+0.86
PreS1 Ag PR 76 2.37+0.21 4.92+0.63
1, P 2.36,0.023 3.62,<0.001
P4l Lb# e, PAH
PreS1 Ag A 37.49,<0.001 20.01,<0.001
PreS1 Ag BTk 23.17,<0.001 7.20,<0.001

H  ICP AR AR IR P IR IABUAE , HBV pgRNA i HBV Rif 2 A
2 RNA ,HBV 25 I 489555 , PreS1 Ag JHiT S1HTJE

24 HHFICP A 5K & ¥ ICP A M iF HBV
pgRNA PreS1 Ag D (1) {5 HBV DNA Rk K F
XM Pearson M ME T R, &I ICPAH 5K
4 31 1CP 4H 175 HBV pgRNA 5 HBV DNA 357K F
IS EAH 5 (r=0.50.,0.55,P<0.001) . &I ICP4H 5
KA I ICP 4L M3 PreS1 Ag D(N){E 5 HBV DNA
KK 5 TEAE 5 (7.=0.47 ,0.52, P<0.001) .

25 BAHFICPASKREHICPAHEMZEFKRE
AFRERBILE SAGIFICPHMI, G IF1CP
B PE AT N 077 i I S B i e R
W TH (P<0.05) , W34,

R4 SIFEIRBAT IR ERE (ICP) 41 5 R A I 1CP 4
PEVE U IR N IEIRES 5 L1 (%)

25 1% RN =
AIHICPH 43 10(23.26) 26(60.47)
KEIICPAH 236 27(11.44) 35(14.83)
X H 4.41 4434
P{A 0.036 <0.001

TE  TCP W SEHRIIAT A RETH IR FRAE .

26 AEEREFHEBEZEFREHICPHA
i& HBV pgRNA PreS1 Ag RiALb® EKEARR
UEURZE JR 5 A\ LTS PreS1 Ag BHYEZRIA R  PreS1 Ag

D(N){E M HBV pgRNA SRk K- & TR &4
AN R AEYRES JRpdig A (P<0.05) , WL 5.

F5  AEGEURES R CRUF R A I 1CP R A MG
HBV pgRNA PreS1 Ag %3k HEE

il HBV pgRNA/ PreS1 AgPH  PreS1 Ag
215

B (log copies/mL,x +s) PR/ (%) DOERE+s
ﬁﬁﬁéﬁ R 36 5.29+0.68 34(94.44)  1.28+0.26

iR

*Z;%j; E 7 4.55+0.52 4(57.14)  1.03+0.20
() ME 272 7.94 2.40
P1H 0.010 0.005 0.021

1 :HBV pgRNA & HBV BiFE [FI 41 RNA, PreS1 Ag A HTS1HTR

3 it

Pk T 9% S F HBV BYe 5] & BP0 , I IR
RKI RGN O SRR &5 20 E AN REFS B A
i, AP DI RE AT e RS S, 1T S BUH
PRI RS S 18 M O T A9 AN AE IR S T
FACUAF A WO | 23— 20 B0 SRE N A = i
DIfei &  ICPREZ R A" o (EIRIAICP ZZERI N
BUH I RE SR JRFESE T O R AR, R
M ELE R R Z — AR5 E I 1CP 412 M
TSR NS ALT  AST KFEH] b, 5B
TG IR A AR, FRWTETIT ICP g L R4
Joa N JH S e g 405 5 fin 7™ 5

e HBV B kB b | L cceDNA AR HR 47
e S ETT AR B RNA SRR 2 Bl EZ R A
5T oA 91 1ICP 4118 M 2 B % 9% A HbsAg 7KF |
HbeAg BH: R \HBV DNA /KB 8 = F KA I 1CP
4, KW HBV B (1 Hp 2k I v] GRS AL S e I
I, 38 3 7 A AR AP PR T B HBV , 38 8020 L 56
TR A BN, FE IR 1CP B & AR

SR PR 38 3 I 2R RS KA REEA T cccDNA Ky
DU, A0 &35 SR AS G AR B H s N B AT — 3 13 5
HBV pgRNA J& THIFEEK 2 RNA, K 24 3.5 kb, 240
JfL 1 cceDNA I S 56779 . IliLTE HBV pgRNA 7]
PUSZMEAT N cccDNA B2 HBV pgRNA AR fE7KSES, AR
WF5E s , A 9 1CP 448 1% & B R 5 A I i HBV
pgRNA FIA7K V-] i & TR & IF ICP A, 27 1L i
HBV pgRNA FKA/K PTG 518 M R 989\ A
IR ICPH ., FMIME HBV pgRNA LA 18 HBV
YR S B & AR 0 VS AR R 0 o AT
LR, L% HBV pgRNA 2 Wi 1 2 BINT 46 22 404
JF ICP B9 AUC 4 0.88, R U N 81.40%, ¢ 57 £ A
80.50%, Ui HBV pgRNA RI1E N ICEI$5 45 H T2 Wi
PPk R R IE TR B IFICP, - 0H5E kI,
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G IFICP A B ARSI ICP A IMLIE HBV pgRNA 5 HBV
DNA FikKF- 2 IEARSE , R HBV pgRNA 75 HBV i
B 52 Ml P ELAT G ST L BB S B IF IR HBYV DNA
BT PR A D Rei s S e i e

£ HBV 9 7 e (1 iff J ot PreS1 Ag 5 HBV
B I . PreS1 Ag B HBV i S1J& M 4wt , i
ot 55 A b AR R A2 AR S A R FEIR E HBV & il Y
TER™ . KRR RER, SREIFICPAMIL, &
FF1CP 41181 2R 98 0 A IMLYE PreS1 Ag FHMEZR A
R R DOVEY BT, B H K- 2L e H T
LW ICP, AMWF5E ROC 45 R /R, PreS1 Ag DN E
ZWHEE LR 22 G I ICP I AUCH 0.83, R
B R 76.70% , F5 52 R 79.20%. MR 2 MLRE
B H 5 HBV peRNABCA, S50 n —H G2 WY
AUC N 0.91, R ¥ K 93.00% , 15 BH 7] 5 PreS1 AgD
(MEIXA HBV pgRNA HIF I RIZ Witg t: 2 BRI 5
PR EEIFICP, AR A, GIFICPA SR G
JFICP AL 1M I PreS1 Ag BH: 120 2 B 2 05 A I
1 HBV DNA 3Rk 7KV W] 5 T PreS1 Ag MR IA
N, I H PreS1 Ag DON{ES HBV DNA HAZ IEAHG
PE, RPN PreS1 Ag BHPER IR K DOV E T =5
Al BE TS 48 1 & B9 A JF A& ICP., PreS1 AgFH
PEFRIRF T DOVE T = RE W% f i HBV 5 28 & il K
SEREIN, B ARG , #2591 & 1CP, dn]
RE LM 18 1 2 B 9898 AT & TCP I I bR

ABFFGE T AL ST YRES )= &2 B, A I 1CP
LM 2 TR 9998 N B I R IR 7 1) R A ]
ETARGIFICPA, H 5 REAARRITIRES R, &
AR RAEYRES R 18 2 BT 25 1 TCP s A LT
PreS1 Ag FHPEZ LR  PreS1 Ag DOV /K- X HBV
pgRNA FRIXIKF- ] i sy, RWIBEE HBV IS
IIREBIA IR, 18P 2B I AT T & 1CP J PR
RAEIRES SRy BRI N, HLIMIE PreS1 Ag . HBV pgRNA
Tl KA B AL, R PRt R — R R [
INIEYECHIFRAIFICPIR AN RATIRES R & Az .

ZE LR AR5 A I 1CP (12 2RI 9800
I HBV pgRNA FRIKZKF- W] S FEAK PreS1 Ag BH
FIR A DOV IR T & X ICP A —E 2 Wi
{1 s Wi K 25461 5 HBV DNA 7 545 HBV S 7/
YRR ¢, T RETUR I AR RARIRES i & 4
B TFARBIFE ARSI 1CP (R L R 06 A48
D X SR AE T ICP A RAEIRES Jmy Y
TR 1 T 2P AFEAR A TR A AT I IE

S 3k
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