HBYV pgRNABLEHBerAgxhH & M £, 7
R AT 24 Ja B R T A E

BlZr, ZARF, BFaF (F E N RMFBCEE R AL 9265 e JEULRt, =FF JTIZ 661600)

WE: B 0 BT K% (hepatitis B virus, HBV) FiFEKZ4IRNA (pregenomic
RNA, pgRNA) /K FECAHBVHZ DAL (hepatitis B virus core-related antigen,

HBcrAg) E&XHEME ZRIATF K (chronic viral hepatitis B, CHB) 8152 5 5 K XK
AT AR . T332 e B r [N B T80 4 TG 8 DR o 38 BA 35 926 1% £ 20204F 6 J] 2220214
6 AWUA M 113FICHBE E AT AN R, i BE YOS T &I7 M IEMPUR 80T,

12T R A pgRNA 5 HBerAg. AR¥E #1225 148 N RGO/ AR R H (3841

MARERE (7061 , HCAWAEF N — TR FFThee. BIhRe. HIREE (alpha-
fetoprotein, AFP) . pgRNA HBcAg/K V4548 r. M H £ [A 2 Logistic[rl 54 #TCHB
BEEAEE KWWK E . B2 RE TAERE (receiver operator characteristic,

ROC) HhZE 4 HTpgRNABL A HBerAght CHB R #1524 J5 2 R WU i i (. 455R &
KA EE D S ) [47.37% (18/38) 1£22.86% (16/70) 1. AFP [ (29.64 + 7.18) pg/L
b (2038 +6.46) pg/L]. pgRNA [ (7.97 + 1.99) Igh# Jl/mlIblt (4.97 + 1.24) 1g#% Jl/ml] Al
HBcrAg [ (7.04 + 1.76) 1g IU/mltt (5.11 + 1.28) 1g IU/ml] KFEHEZm T RE R
H (P¥< 0.05) . ZHFELogisticHl A4 #Hr& B, KWL (OR = 5.354, 95%CI:

1.055~68.858, P=0.046) . AFP (OR=1.189, 95%CI: 1.036~1.468, P=0.015) .

pgRNA (OR = 1.047, 95%CI: 1.117~8.109, P =0.007) FIHBcrAg (OR = 2.152,

95%CI: 1.154~4.308, P =0.021) RCHBEHEHEE KGRI E. pgRNA
L HBerAght & il CHB & & 12 24 J5 B K MROC I £k R 1Hi A M0.954, il s >
0.128, JERHEURE N98.9%, 4557 H N97.1%. 5P pgRNAFIHBerAg 5 CHBH #1524
Ja E R B VIR DG, S KPR BT R B 2 5 B R m AR R R,
WG R
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Predictive value of HBV pgRNA combined with HBcrAg on the relapse of patients with
chronic hepatitis B after drug withdrawal

Zhou Fang, Wang Yongping, Ouyang Yu (Department of Infectious, The 926th Hospital of
the Chinese People’s Liberation Army Joint Logistic Support Force, Yunnan Kaiyuan 661600,
China)

Abstract: Objective To analyze the predictive value of hepatitis B virus (HBV) pregenomic
RNA (pgRNA) level combined with hepatitis B virus core-related antigen (HBcrAg)
quantification on the relapse of patients with chronic viral hepatitis B (CHB) after drug
withdrawal. Methods A total of 113 patients with CHB who were treated in the 926th Hospital
of the Chinese People’s Liberation Army Joint Logistic Support Force from June 2020 to
June 2021 were involved. All patients had received a full course of formal antiviral therapy,

pgRNA and HBcrAg were detected before drug withdrawal. Patients were divided into relapse
DOI: 10.3969/j.issn.1674-7380.2024.02.008
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group (38 cases) and non-relapse group (70 cases) according to the recurrence situation within
1 year after drug withdrawal. General data, liver function, renal function, alpha-fetoprotein
(AFP), pgRNA and HBcAg of patients in two groups were compared. Multivariate Logistic
regression was used to analyze the influencing factors of relapse in patients with CHB after
drug withdrawal. Receiver operator characteristic (ROC) curve was used to analyze the value
of pgRNA combined with HBcrAg in predicting the relapse in patients with CHB after drug
withdrawal. Results The proportion of alcohol consumption history [47.37% (18/38) vs. 22.86%
(16/70)], AFP [(29.64 + 7.18) pug/L vs. (20.38 + 6.46) ug/L], pgRNA [(7.97 £ 1.99) Ig copy/ml vs.
(4.97 £ 1.24) Ig copy/ml] and HBcrAg [(7.04 + 1.76) 1g IU/ml vs. (5.11 £ 1.28) 1g IU/ml] of
patients in relapse group were significantly higher than those in non-relapse group (all
P < 0.05). Multivariate Logistic regression analysis showed that alcohol consumption history
(OR = 5.354, 95%CI: 1.055~68.858, P = 0.046), AFP (OR = 1.189, 95%CI: 1.036~1.468,
P =0.015), pgRNA (OR = 1.047, 95%CI: 1.117~8.109, P = 0.007) and HBcrAg (OR =
2.152, 95%CI: 1.154~4.308, P = 0.021) were independent risk factors for relapse in patients
with CHB after drug withdrawal. The area under the ROC curve of pgRNA + HBcrAg
for predicting the relapse of patients with CHB after drug withdrawal was 0.954, with an
optimal cutoff point > 0.128, the sensitivity was 98.9% and the specificity was 97.1%.
Conclusions pgRNA and HBcrAg were closely related to the relapse in CHB patients after
drug withdrawal. Early monitoring of both levels was helpful to identify high risk of relapse
in patients with CHB after drug withdrawal and early adjustment of treatment plan.
Keywords: Hepatitis B, chronic; HBV pregenomic RNA; Hepatitis B virus core-related
antigen; Relapse after withdrawal

181 2T 4 (chronic viral hepatitis B, CHB)
AR AT %95 (hepatitis B virus, HBV) $#4E
LSS I M A e e, B R C RO —A
SRRV S, PR EF R CHBRE KXY, CHBL
B, F[KIAPURERIT . PURTERIT & Im RIS
HBV/EZ: ., (Rt DI ae Ik 2 . 52 Ak K E
WD I RORE R A I i 2B 7 vER . B H BTCHBIW
R R, B IAT 48 rE AR eI (A5 24,
HAERENIE20%~50%, HEE H Sk
E R B4 A PR IRDNA  (covalently
closed circular DNA, cccDNA) J&CHBITGLIR Al
FHREERKFLER, HEEITCHBR 2
TAE G B IF M eceDNAS, K AR P cccDNAZK - 2
CHB #1525 J A 24 5 BRI — MR b 4,
fH i T-cccDNA I I 75 A28 2, A flte
A, ImR B . ST AR EY — B2 IRK
AR NE . HBVAETZEKZHRNA (pregenomic
RNA, pgRNA)D J&H M 8 — Fh i 5 b5 £,
pgRNAE M W cceDNAFL SKIE BIr), TIAE— & 42
& b FF S ccc DNAZKSET . A5 BF 78 40F B9 T P
cceDNAKFAJ S 45 24 5 42k iR ™. HBV A%
OAHRPLE  Chepatitis B virus core-related antigen,

HBcrAg) 5HBV cccDNAKFZEYIHISE, Al 55
HBVHE . AW 7 BRHBerAg/K V- 5 AR 5
HBVE kKA —E ", {HpgRNA 5HBcAgH#
WA 51E 45 B R AR T > . AR 5T 5
Hr 7 pgRNA 5HBcerAglk & X CHB & & 15 2 )5 K
JRTSE P TR AR AL o

1| ERSRHE

1.1 ARt % ikEL20204E6 H 2202146 A T E A
FR AR 50 7 Bk 0 (B 5 A 55 926 1= B WAL i3 (4 1135 CHB
BHERNHFANT R . AR HE: OFF&CHBRZ T
PRAEN, o B MTERYT s @B RTIRZG C T
2, FFEEditaE!: BT JFHBY DNAZ R T
MR (< 100 TU/MD HELL A6 H 2D
3RE BEBE TR FBR . RIS 22 FF 5% 95 5 R
PLJi Chepatitis B virus surface antigen, HBsAg) <
3000 [U/ml; @FHE18~T70%; @I K Bk 5%
B, WA BEANMIALRE. HRisdE: O&3FF
RS . REWT R . B SR &, Rk
PR SO AR T IR s @R AR O
FRIAE A L @OEIHFENEIFRPEE. AK
o S5 G I 95 7 B G A% 70 BT 11 5 L Ath o 75 BI04 T K
go; ORMTEARILEH:; ©FIHE M.
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H S et ™ B B0 SRS OFRK
P 24 Bk e TN 25 . AN E BG4t
HeEs, BEAFKECEZENERE.

1.2 MLARARAT  E A N AH 5 VR 40 ) LB s
P2 BEAESD. PRIk, SRS, M I

O, WESS. KRES, IHEAETEL (body
mass index, BMD) . Frf E#HYDHATIEAL 2
JITRRIRTT, DO EiE ittt TBEF I HPURE
259 HhEBUE 22 HIE R IR R K L, A DA
MHEM CH4EM. MM ED e [NER
RILFEFL M (alanine aminotransferase, ALT) . K
A RIRBIEFEEE (aspartate aminotransferase,

AST) 1. BIige RFR. WUED . #EbE.
CHI =g, PHEEE) . AHMLINRE (D-FA) .

H 68 (alpha-fetoprotein, AFP) . HBsAg.

pgRNA K HBcAg/K 55 . HH AFP I IE ¥ {H
N0~25 ug/L, HIAFPHRIEW{E LR, W7 HEATHT
JUE AR 75 R R PR 5 B e 5 A R A, H R
IMAEEIRERED TSRS ET 5, WaE
R AR M HE R 1% B 3 . N 28 € EEPCRAX (_Lifg
P BHTIMEHBY pg RNAKCTE IR, ks 4%
FEHBV pgRNARF & (3£[E Perkin Elmer) UiHH 15
HEATHAE . B FR KM B O 5 B RS W A AT S
HBV RNA$EHL, NHHBV 3515 —#EDNA
ARG (GERR A KB ARD , HREARHAT
S NCDNA. FIHBV pgRNA L3 Fl T i b5 7
PESIVEATPCRY 1, H BUEsI YT 585" -GTG
GTGGACTTCTCTCAATTTTCTAG-3" , 54
FF5IA5" -TGAGGCATAGCAGCAGGATG-3"

P48 5€ Bl I8 H gl Ae Ao Rl (I Rt R AR
AFD) HHATPCR=4iAL, ARG SRR, EHE
Ja A B Trans 1 -T2 &S A H FFF ke . H
TIANprepft B Fki ikl & (AL RAR AR A=) X
R BEIE, 4% HAREER (1 X 105 FymD

%% € EPCRACHAT MG pgRNAZK - Bk Il -

K H 4= H 8 %9% 4 B Lumipulse G1200 (HAH
W) KlHberAg/K T, A% HBerAg/E 2
MARF & (HAFujire-bioA#]) i TE#1E .

Hy B fp ki3 miz.C, $h BZE 0%, JFH &R
VTS ROR AL HE, FF: HiHBcerAg, FEF 0
HAF PR EHBerAg e iE JE AT R, AT R IR A
2.01g U/ml.

1.3 Mg Bl P BE T I UE, REAN
TR U1K, WA EEHREE, 34
ARIR D EEATHBY DNAKFHiE B E K.
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ARVRBE VT 2 S N2 CHBR K AR U 1
[BJCHBR G E R NERAMEE KM . CHBEL
R EEERMIERE K. OREEE KRS
RN N EFAE A S, 1A A2 HBYV
DNA¥J= 1000 1U/ml; @IfIKE ki< E K H
ALT > 265 1% ERR, FFHEBR HAR R & 5 AMALT
AP . 24100 TU/ml < HBV DNA <X 1000 TU/ml
MRS NCHBE K, MW tEREEFAEE
LR T T EE FTHBV DNAZE4EF7 o

1.4 it 4 32 N HISPSS 20.058 5 A FE U «

. pgRNA. HBerAg& fF 4 IEA 40 A0 i & 5E
BECA X &+ s37~, 4L I0) Eb 3 SR FH S AR AR R 565 o

PRI T s S T RORR LA B 1 o Bk,
2117 Eb 5K i Pearson K W FE SAS 1B Rl . N7
F 2 [N & Logistic A )4 4r HTCHB i # {52 2 J5 B K 1)
SRR, NHSZE TAERHME (receiver operator
characteristic, ROC) HHZk /3 HrpgRNABK A HBcAg
E B IK AT CHB G #FH 15 245 5 & R miin(E. LA
P < 0.05hZERA G E .

2 R

2.1 FiF L AN FERI1136]CHB & 3% A S 7E
BE U7 FE PRI, SR VR A3 R 10841 i
HHRAIGIEE NI TIFAEE R (A4 ,

T0F BHERHME R CRERH) , CHBEH{TH
Ja 2 K N35.19% (38/108) .

2.2 W EFFH AT —ATA YL B AR
WL SRR E RS R L (P>
0.05) ; 1B R EH Y LA & bl B3 T X
MB4H (f=6.860, P=0.009) . W,

2.3 M EFIFHIT LTI TIAF H R EHAFP,

pegRNAFIHBcrAg/K P B m TR E R4 EH (P
$1<<0.05) , PRAL &N NHE IS 2 R ST
2R (P> 005 , W2,

2.4 ¥ ACHBE #1325 /5 £ £ % % B % Logistic® )2
o Z K F Logisticlfl H/3 #T KB, AFP (OR =
1.189, 95%CI: 1.036~1.468, P = 0.015) .

pgRNA (OR = 1.047, 95%CI: 1.117~8.109,

P =0.007) . HBcrAg (OR = 2.152, 95%CI:

1.154~4.308, P=0.021) AR L (OR=5.354,

95%CI: 1.055~68.858, P =0.046) j&CHBH ¥ {5
Zifa ERIMA G R ER, WaR3.

2.5 2R FE*CHBE #1724 5 2L 9 FUmM1E ROC
M2 L0, pgRNA + HBcrAght & WiillCHB i
152 5 2 KROCHZ T A N0.954, = T AFP
(0.850) . pgRNA (0.917) . HBcrAg (0.783) .
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R1 EXRBEMKEXLLE CHB BEEFHN—IRER

R H F.A& (384)) AE & (70%]) it E Pih
F#b (xxs, %) 42.63+9.78 43.04+8.95 1=0.220 0.826
B [# (%) ] 22 (57.89) /16 (42.11) 34 (48.57) /36 (51.43) % =0.858 0.354
FFE (x+s, 4F) 5.13+1.27 488 +1.21 t=1.008 0.316
JL R s A at e (x+s, ) 5.02+0.85 5.15+0.91 t=0.513 0.610
HBV DNA < 100 IU/ml# 2818 (x£5, A) 7.89 +1.43 8.03 + 1.50 t=0471 0.639
HBsAg < 3000 [U/ml#F4:ev 0 (x+s, A) 6.46 + 1.15 6.54+1.27 1=0.323 0.747
ARG [ (%) ] 3(7.89) 5(7.14) £’ =0.000" 1.000
W% /E (x+s, mmHg") 124.64 + 12.63 125.21 + 11.93 1=0232 0.817
APk /E (x+s, mmHg") 76.13 £ 9.42 75.71+9.38 1=0222 0.825
BMI ( x+s, kg/m’) 23.08+1.17 22.83+1.20 t=1.043 0.299
& E [ (%) ] 6 (15.79) 10 (14.29) 7 =0.044 0.834
HZH ez (5] (%) ] 10 (26.32) 18 (25.71) 2 =0.005 0.946
RS B (%) ] 4 (10.53) 8 (11.43) % =0.000 1.000
¥R [ (%) ] 2 (5.26) 4 (5.71) £ =0.000" 1.000
MOB L B (%) ] 18 (47.37) 16 (22.86) 1 =6.860" 0.009
CHBR#&L [#] (%) ] 10 (26.32) 20 (28.57) % =0.062 0.803
HBVAREA [#] (%) ]

B#! 14 (36.84) 32 (45.71)

CA 16 (42.11) 28 (40.00) 7 =1159 0.560

HAe 8 (21.05) 10 (14.29)
Hsm AW E [H) (%) ]

BAFS 20 (52.63) 42 (60.00)

Hibia 4 (10.53) 6 (8.57)

EARER 12 (31.58) 20 (28.57) _ 0.5

b X & 2 (5.26) 2 (2.86)

W: 1 mmHg=0.133 kPa; " RABESIIE @ K, “-7 R Fisher WY,
R2 ELREMKELLE CHB BESFHITSLINEIERR (xs)

7 B S & 4m (384)) AREL (704)) Ha P&
#E#E (mmol/L) 5.11+0.74 5.09 +0.68 0.141 0.888
b = 85 (mmol/L) 1.65+0.53 1.71+0.52 0.569 0.571
fe B &% (mmol/L) 5.80+1.35 5.67+1.26 0.499 0.619
ALT (U/L) 12.27+2.43 11.89 +2.51 0.760 0.449
AST (U/L) 15.02£2.74 14.92 +3.03 0.169 0.866
oo 41t 4L (x 10°L) 180.37 +30.41 181.25+31.14 0.141 0.888
& @A (x 10°/L) 6.16 +1.37 5.93+1.42 0.814 0.418
JUEF ((pmol/L ) 68.79 +9.74 69.09 + 10.07 0.150 0.881
Jk#& #, (mmol/L) 5.91+0.92 6.10 = 1.04 0.943 0.348
D-=34& (mg/L) 0.27+0.07 0.28 = 0.09 0.594 0.554
HBsAg (lg IU/ml) 2.87+0.27 2.77+0.25 1.930 0.056
AFP (pg/L) 29.64+7.18 20.38 + 6.46 6.839 < 0.001
pgRNA (g4 N /ml) 7.97 +1.99 497+1.24 9.644 < 0.001
HBcrAg (lg IU/ml) 7.04+1.76 5.11+1.28 6.536 < 0.001

P se (0.702) HBRFINFROCHIZL T A, HE
AFP. pgRNA. HBcrAgZ R LG8 XL (fH5

FN1.456. 0992, 2.611, PIE%r5150.146. 0.321.

0.090) , 5 ERA ST FE N (z=2.593,
P=0.009) . HAPBASZWRIEES S N> 0128,
BEIHEBURR E 998.9%, R EN97.1%. LT,



*3 #®Ml CHB BEIFHFERMZEE Logistic BIRSH
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B& B SE Wald Pii OR{E 95%CI
AFP 1.207 0.092 5.568 0.015 1.189 1.036~1.468
PgRNA 1.163 0.586 4.670 0.007 1.047 1.117~8.109
HBcrAg 2.086 0.345 5.181 0.021 2.152 1.154~4.308
ARE % 2.592 1.294 4.012 0.046 5.354 1.055~68.858
*6 SYMEZE CHB BEEHEELHTUNE
AT E W & T @ AR FEAR P 95%CI
AFP 0.850 0.052 0.023 0.727~0.933
pgRNA 0.917 0.037 0.004 0.810~0.975
HBcrAg 0.783 0.071 0.035 0.650~0.884
AR 0.702 0.067 0.042 0.562~0.818
PgRNA + HBcrAgH%/a\i’z‘lf)? 0.954 0.028 0.001 0.823~0.981
/DA W FIRIE B A 12 W s 24 ) 5 K G TR
PHE-
- RECHBEEH S, T 7 ALK
yg‘igj;g M BHERNEE, RECHBEHEEZ FERE
3 s —HBEE™, KR TCHBEREHEFAFERKEN
" HBerhetPeRNA 35 1904 (38/108) , HRECHBR #2245 & k%
B 20%~50%H7F" . FIFNCHBBH 25 H K

100 — FEFE (%)
1 FIME RN CHB 2&EARFE % H) ROC fhik

3 11ig

HAT &R 412 4ZHBVE 41, SREHBV
R #$9000 5", CHBI AR, FHKWIHHT
PURBEIATT, HArE ANt (B Ky
[nucleos(t)ide analogues, NAs], Jifid#if|HBVH
SR BRI P HBYV DNAZKSEM, (HENAsARESE
S TERR AT N cccDNA, #1585 % — HAGHBV
MRes gy, F25)5 5 2R, ChangZEWst 774
CHBEE MM 7TERY, 32.5%M) BE& 5 HNAsE H
TR R Gl AR I 2 a5 B R e R

W4 . pgRNAT] J BcccDNA 38 1% 2H RS AE 14
5 v 2 B I R AR O 1T HBerAglE AT
M cccDNAFG B ERFEY, WpgRNAFI
HBcrAg A] Fl 0 2 169797 8 S s w1, H

R £ 6 6 TR 2R 0 I HB VS e . PR CHB5: 24
EREEFGEBER N, KA RTERAEEHK
WS L. AFP. pgRNAFIHBcrAg/KF3 T ok
HRA, #on LRIERSCHBEREEE4 5 E K%
DIAHIG . RS nT SEUF 05, FZHLH R 1)
AU =9 £ T A0 e 5ot BF U (0453493 - g W 28
SARLIAR AT SRR 5 B AR S 2R AL SR R
MG s RS X CHB £ 2 (R B0 32 B2 P94 A
HBV AT 3@ i 38 43 3 [F) 8 % 5 1 R 3 A 3 e 43
5, WF ] EARISRBF G ER o 53— 7 TH 2 RS
S HBVEY B A T, AT 703K RS A8 s
HBVE T A )% 55 52 1) FEIOCHB VO T IE 458 3
TER™). AFPRZ 2 10 2E Db EY, 8
N URFRE FR A B, T 2 R i R AR g AR i, LBk
wahn, ORI RN, FFThAE R, Xt
HBVI RS, o5 HMIF4EE K. HBV
pgRNAZ HceccDNA B 5% 72 &, TMHBcrAg2
HBVA GG F B EH, £ HBV Danefi
b RIE, MiEHBerAgf i 5 eccDNA I #E FK
s A B R A . pgRNAFIHBCerA gy al
S WL 4 L Y ccc DNA ) 7 B R GE 120 T 3 /K7
o, FF4IME NcccDNAS S m, B S H
HBVIHIFE ], 51EHEE R,



% K #F Logistic [ A7 Hr R BIKB 52 . AFP.
pgRNAFIHBcrAg /& CHB & #1524 J5 5 K AL fis
B2 . AR AT i EHBV AT BE G R, T
B SEHBVI S, SEEFE K. MG S
AFP. pgRNAFIHBcrAg/K ik, CHBEE i
5k 7 E,  FF4E PR A HB VIS MBS IR
B AN . ROCHZ R HpgRNAFHBerAght &
XTCHBE #H{F 24 5 B R MW R = (ROCH
28 FHIAUN0.954) o BEE PR Sl R PIHBV
pgRNAMIHBsAg# A /K Pl s, CHBIE 15 24 J5
S8 K, HBV pgRNAFHPERTHBsAg > 1000 IU/ml2&
CHBE#HF 4 5 R MBS Gl R 2, S5 AR 7t 25
B AR T AW TE A2 B T HAEARE /D,
MHBVEH i — e X =5, SR E %
fize, HEDXTE KNG . FEERER TS
Hole s RFEA. KBEVTIN R B FEREAT 3 — 28 00t .

2t FFTiR, pgRNAMIHBerAg 5CHBH #5245
HRAR YIS, FHAMIE K BT RS
R m AR R, DAME ARG YT T R .
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