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Advances in molecular characteristics.detection methods,
and clinical applications of serum HBV RNA"~
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Abstract ; Covalently closed circular DNA (cccDNA) in hepatocytes is the replication intermediate of hepa-
titis B virus (HBV) ,which is closely related to HBV replication. Meanwhile,it is the transcriptional template
of pregenomic RNA (pgRNA),and most of the HBV RNA in serum is derived from unreversed transcribed
pgRNA. In recent years,many studies have demonstrated that HBV RNA has an important role in monitoring
disease progression and predicting the prognosis of chronic HBV-infected patients,and is a potential biomarker

of chronic viral hepatitis B. This article provides an overview of the molecular characterisation of HBV RNA,

detection methods and research progress in clinical applications.

Key words: hepatitis B virus;

clinical application

M 2 BT 4 9% 5 (HBV) JR YL 2 — A F A
PR R L, RN 2.4 {28 HBY &L,
R HBV B A 15 84 28018 HBV s v fig
FOAFREAL L i 28 % BT 40 I (HCO ™ A #F 58
3 L 2 AR a1 0 12 P b B i e 32 B 5 0 A0 i Y
FA AR A DNA(cceDNAY A %P cccDNA 2 —
ol 5 202 77 7 T 4 2R G 0 B 0 40 e % P 9 4 7. HBV
TG G A RERSE bR . AN, B AT IR B K PR
cceDNA WA R BN RV T BE 35 4G 2 — Fh 12
759 B R H A 2 AE s cceDNA AE K 8 B2 B )5 12
SERBLSLHY L H A B IF R AR R AE R bR S
KWW cceDNA B BG M. FEad &, — 2Ll i 2
FrR&EY . 455 HBV DNA. & BT & 3% i bt i (HB-
SAZE AL 5 Z BT R A %, fiT, i
# HBV RNA E#IA A& cceDNA Y — A48 19 1L
R E Y BRI A HBY DNA #5575 597 2% W
152 20 AU B2 B TP AR AN RE G . R, 7243
Tt HBV RNA 1E R 2B 4 8 e i) 1 7 A W b i
()53 R AE G T 3 Kl R g A FLEE

hepatitis B virus RNA;

molecular characteristics; detection methods;

1 O FHIE

HBV /& Hepadnaviridae & i9 — ™ J& &l i 51,
BEFR R &R 4> SUEE I DNA 5. %A — 1~ 3.2 kb [l
R, hahde g 5% 32 2 I (NTCP) /v 3 1) HBV
HEA AL IS L 9 5 19 i 22 2R 1R DNA (reDNA) 8 3%
A%, I AL R cceDNAM!Y | &= & 5 ff HBV
mRNA [F)5 SEBH, 55 3.5 kb AY AT # 0 mRNA
(pcRNA)F1 2. 4 kb 1y pgRNA #1 2.1 kb 21 mR-
NA &% 0.7 kb iy X mRNA" ™ H i F K — 4%
RNA ZEKEHR 3.5 kb MATHE 4 RNA (pgRNA) .,
TR reDNA J& Lk pgRNA J AR, 78 HBV 3 % 5% il
YER TR . L3 H A HBYV RNA = ZORJE T
sk pgRNA, HA i /& cccDNA B H 479" . |
F U 7E X4 HBV RNA J& cccDNA /) B 8729, fir
PLIM Y HBV RNA 5 cccDNA #4555 % PR 2 YA 6,
BN R S — A FRAR Y S B 4120 cccDNA 136 i
HERIER .
2 HBV RNA #&ill 7%
2.1 G SR-SEm i R A W EE Y (RT-qPCR)

*  BEETA . BCERH ESFHIIE (20202010 ; W4 B2 SR E (S21094) 5 AR T B2 24 BRI E (2022418)

A

S B{EEE . E-mail:839373273@qq. com,



» 2806 - Bt ESRE 2024 F11 A% 45 %% 22 1 Int ] Lab Med, November 2024, Vol. 45, No. 22

1% HBV RNA B0 & 3 F TagMan #4358
RT-qPCR, B LA PCR ;i - 38 o S 4R B 19 2 6157
(AR AR B A R FH — A A o & o 5T B A v il 2R ok s B
HBV RNA )& Kl . 43 8 55 48 i, RT-qPCR 5 J&
Kl HBV RNA % F 5 35 . HUANG 455 Fi)
RT-qPCR HARXt 19 fi 2tk 2 BT % 835 A1 84 BliRY7
ToRLH M HBV JB Yy & 5 K I 1L 3 HBYV RNA i
HBV DNA., T I HBV RNA B E =K 7B
22 RGN HBV RNA 2 5% 5% 1) cDNA B 4 5E
%51 RNA ] D) i 2 5 2 HBV DNA B T 487", ifi 7%
HBV RNA Fl HBV DNA #J & H T8 S YUk #6797
SO0 SR W 452 P A A (NAS) 137 KU BEAR

2.2 SERPPEOGTEEY EE A (SAT)  SAT & —Fh
RNA 54 19 [5) I #8552 ih 4G 0 09 . A
T7 FEH) 51 % 5 80 ks RNA 454, 16 5 5 i M-
MLV £/ F 7= A4 M bR B R (RNA) 1Y) DNA # 01, T7
RNA A L DNA # U h B 7= £ £2 4~ RNA j7
Y. TEPEIRYT R RIS, 5244 2R P 9 e S M A T
PI5 RNA =454 . RNA PP, 5778 452 (1
WE M Z kI 2O0E 5 s . R AR vT DA
SR I B K MR S R S B 3k 4 A
() R B[] 55 R bR RNA G R Wk 3 L 461 . > S g
HBA bR T 54 R A AR A B P R RS D 1] A
BAL2E S . RNA HiZREREN A TCTE DNA g i 4b 31, AT
PLakE e ff F DNA g Ab P 5 B0RE A i) RNA i FE .
A BT E— 25 Bk A R U ) R 2% 1) DNA X
HBV RNA E&#E T, k@& ., A5
HBV SAT 5 RT-qPCR 53— &, (HfEK ik BF HBV
DNA #EA T R E & T RT-gPCR, HBV RNA #5 ]
PR K

2.3 WX % ¥ PCR(JAIPCR)  ddPCR & 1% 4t
PCR ik ay el F, ddPCR 45 & 7 Sl ¥ 5 R il 3t 1
TREFHY qPCR A, L SE BLAZ R 1Y 4 %F 7+, I il B
T E AR AR AR BE L H T I A A S ki sk
BT AT E AR gk LB E & . ddPCR ) %
o3 IR A 55 = R B R T d 2> PCR 2. B BL, i
4E3k ddPCR © 81z R M &6 AAV % B 1) — Fif
Ik, B RN M £ PCR RN, B4 RN £ 141
B — BN L SR 5 8 5 X BH P A BA M e I 2R AT Ok
B 00 0 RE S AR T B A RGE TR L A
HBeAg W ARG 3 . i F ddPCR BEAR AT 2L
Fr v il 28 ok S 3 E & 0] LLSR 5 HBYV RNA & 52
B KRS

2.4 cDNA Ryt #§ 1 AR (RACE) RACE /&
— PP L 5 PCR, 1 B AT 4> cDNA 7515k
B3| 5E# ) cDNA 9 5" F1 3'35 ., RACE 11k # & 7E
A0 B B i R S S et R RACE #R
56 56 MUY 19, B 5 B K K " . BRAKENHOFF
SO RACE £ AR XE 176 ) HBeAg FH 1 2% #l
103 5] HBeAg 114 & & f i 1L 7% HBV RNA, &£/~
HBV RNA A Ll HBsAg 09 F Ml i 5. A WF58

KM, K poly A BEUKE HBV RNA A4 L3 .
FIH RACE R poly A Rtk HBV RNA A AJ
e B AG ,

2.5 QuantiGene ME QuantiGene ME LFE cD-
NA & sk PCR 4718, & —Fh R IR 515 5 AR A
HoAR . R E 2% 28 fiL s 5 iR 15 51 AE A v HBV
RNA By EAEE &, G5 A, QuantiGene 5 &5
F (Luminex/xMAP) £ R A5 4, i [6] iF #6080 >3k
PL A2 AR KRR AR SR B RAG L A 40 L 45
2.6 FEHEMF  FEWFH AR X DNA WP H A,
oy TSI R R R B B K
HESh T AEWF i K R R, HUANG %555 F) I 5
FeARXE 7 B8 HBV JEYe 35 10038 A 2 906 A6 B
AR A 2 A FEPE G R BF 5T BA 51D /9 L7 HBV
RNA SEA74 I, B 5% 25 32 B cccDNA v 4 JL4 A
SE R B $2 R 1% HBV RNA A LIAE R cccDNA Y
I R AR &Y .

3 HBV RNA HIEER=EX

3.1 I HBV RNA 5F4 21 cccDNA ) #H %
% IyE HBV RNA =2 iy 404 N S cccDNA
RRORR 7 S Fe L B mT T B cceDNA (1 #5 D1 8
Hobt F iy vE . e8P HBV B i3 2, il % HBV
RNA 7] ARk 00042 1 2, 9 BT R £ 950 H AR s 72 1
YR EY Y . TEIRIE I HBeAg FATE R HBV &
PeFE L7 HBV RNA 78 X 43 “HBeAg BH ¥ /2 i ”
BB b s R e L LR I pgRNA K AR
o2 6 AN H R T T Sz W NAs JRI7 R 5 4 4F
M5 pgRNA il A 3 1Y 5 A A2 5, B2 1 7E pgRNA
AIVER NAs JAY7 i E HBeAg Il % e 14 357 7 [l
T R R ARIBIY B T HBV RNA 5 i
i HBsAg.HBV DNA 5 1FE A 56, HFfi % 18 % HBV
JECYL I AR A E R L M HBV RNA K E W R R, i
5 HBV RNA 7K F 0] E Jy 000 5 A g 90 61 771038 J7
HBeAg BAYE 8 # 1M 7 /% 5958 T 22 . i HBV
RNA A JHF W cceDNA Y 58 5% 1% kL 5& T W
U BRI YT BT R

3.2 Wil HBV 5255 8 &N K WP it
B, i HBV RNA Fl DNA K3 53 TR, I
7 HBV RNA % 3% 0k K OF 7T 88 5 45 1k 3697 )5
HBV 5 5 5 i U AH G, RLIE & 1T RS JE T N As
AT Rk B e T A= Yy dn B ). B HBsAg
B4k, 045 HBsAg Wi 5 HBV DNA # i Bl ¢
W A W 5 A5 25 )5 5 T e & 2B, 1l HBV RNA
BEIA R NAs 167 J5 99 55 K300 V8 A6 B0 (5 -, 45 24 B
IM3E HBV RNA BH MR J& b 57 1 % 4 5% 24 10000 48 #r
H A DU HBsAg Wil 22 4525t

3.3 I HBV RNA 0BG 516 )7 &

3.3.1 Il HBV RNA #8 5 # % NAs 1525 19
6 I HBV RNA ] -+ #42 v 2 8 F R B
P52 NAs IBIT M & WO, A&/ % HBeAg
FHAE R B 7E AR TS . 1~ 3 4E 5 1T LA % e {524,



E AT EF 2% 2024 5 11 A% 45 %% 22 8 Int ] Lab Med, November 2024, Vol. 45,No, 22 . 2807 -

{EA5H NAs 14 B35 1090 35 I R & & R JUs 2
KR HTE 6% ~76%.30% ~100%"" . A BF5E
BRI, B NAs ge A 2 #l HBV DNA k%
KR B AE B P AEAE B cccDNA 2K S2 75 5 1 95 27
M5 NAs K I ESRIT gt o RUF R B EAAE
— Iy KRB AR B IED . AR A
L2 KW NAs JBI7 RS 60 1 HBV M5 B &,
HBV DNA ¥ B 1 HBV RNA & BH & A 9
- $e R AE HBYV DNA KR T 4600 F B A7
Bk — K i HBV RNA, %5 | fr ik, HBV
RNA 7546 5 B #1525 Jr i B A7 W A E 7245 5 B
FFs 25 bR v 09 FR A R RNA S 7R BH P L D45 24
BRI B R, NSt Pm#iRr. . Ll
RNA 5 BAB B #1525 5 & & K AR, (AR 58 &
HEBR & & 19T g

3.3.2 Ifij5 HBV RNA Bl R 2 BT LE o«2a
WBITITA ROZEETIRE o2a HUw B HLH L F5 R
fif B UTER cccDNA PR ¥ 15 3 S e K52 i pgRNA Y
£, I RE E PSS L NAs VAT L HBV RNA Y
TRt %, HBV RNA A] DL £ 5% 2, —
TR a-2a IGI7 )5 HBeAg B A I 7 24 50700,
B E A BT 4R . HBV RNA /K fE i A 2% i il T
PEIRITHHE DNA & K HBsAg RIBASEN, fEfl
AT ZPOR AT LB . i HBY RNA 7] LUK
Wi 409 BE IR 7 9T A AL SR s W T R
K BRREBEARCY FE M, HBYV RNA X FHijll 2 —
BT R «2a 16T 1Y HBeAg M35 1Y MG 5 % 45 X
HBsAg 9 B &8 A s R 7 FH 18

3.4 17 HBV RNA T 40 5 i (6 A o
KL, HBV RNA Z7E NAs 3697 i & b S BUF
S R AR ST FE IS TR 2L R R TE NAs JRI7 i FE L
i HBV RNA A F| T2 1E £ AR B3 K
FE™ . HBV RNA (4 5 2% /K - F % 2 &2 i v (8] 44
(4 B AE 1% 1 HBV B YL ) [ 4R 2o 72 b 47 75 1 35 2%
5o XL R I BT #E A R 2 4 HBYV R
YL TR) B BE R 09 & R AL . B2 B BRI Y
bt HBV JE& e 35 5% 8 (1) HBV DNA #l pgRNA
R IMAE 5 HCC A7 5657, K NAs FUm &R Ir
HBV A5 41 i 68 % . 78 HBYV DNA X FR I T
FRJ5 . HBV RNA {5l kU £, HBsAg ¥ B Al fig 5 1L
5 HBV RNA KFAS, i HBV RNA 5%
PUREIRIT 1B ORI R BB E 1) HCC K& A KRS 4 57
G, SEELIM S HBV RNA 5 B A R T 18t 2 Al
JIF 46 B 3 K W16 97 09 IS . 4 7R T AR S U A 0 Bt
HBV AT B 5 2 —Y . HBV 5 3% 09 & H AL
55 g T 40 M 0 1 S 00 AL AR O% L O 5 R R S
ERMK ., HBV RNA J&1FA e 41 40h HBV Ji5 2
A 1l KV B B b . L RE 92 W B A R R 2 2100 o
WA R L, HBV RNA AT 87 F 950000 18 o
CHUFR B A M HCC KA KUK L DL KA HCC R G
RN,

3.5 #il HBsAg FREsH P HUim iR IT 45
fL I HBYV RNA BHYE AT #0092 HBV JE e 3
524 J5 HBsAg W05 19 5 KBRS 3897 4 J8 i) I 3%
HBV pgRNA 1 HBcerAg #5199 48 4k AT i i K )
NA I R 121 HBV &Y B3 1 HBsAg I35 75 bk
a<C100 TU/mL"" , HBV RNA {3 Jj 2545 S I A 8
SR 2 KL A W & HBsAg N B (9 20 57 $00 R . oF
FXFEH L 5E T 5 HBYV RNA (% 7K 0] L 75 48 2, 78
BT B 7= AR5 25 5 i HBsAg IR S AR B 5
3.6 Tl HBeAg Il & ¥4k HUA 8 697 W4,
HBV RNA 1 gh 24846 ] Bl HBeAg Ifil ¥4 2% 5 4,
WA AF 2OV B 5 % L, HBeAg BH M58 B #  HBV
RNA 5 HBV DNA K VPAEAER R 2ZES . HBeAg 212
PEZ T 48 58 35 100 HBV RNA ZKF- 1 520 R 2,5
HBeAg 5 HBV DNA A#i3, 5 HBV DNA
¥ ,HBV RNA BE 5 47 Hs 71l HBeAg 19 %% BHAZ 4k,
WANG 21104 30 1) HBeAg B L JE P A% 4k 19 48 P
TN R B4y Wi 4H - SR 2H (i B HBeAg I 15 %%
W& ., n=9),NSR 4 CR H ¥ HBeAg Il 75 % 4t
M HE =21 fEIRY7 48 JHI T A % . HBV RNA
PIE W R R . {0 SR 4140tk NSR 41,
HBV RNA /KT B )i B 8K, 7858 48 A B, SR
I HBV RNA KF B KF NSR 4. iFsE5e
iET HBV RNA TS5 HBeAg Il 540 H € | 1L 7%
HBV RNA 193l 2284k 7] T i y6 97 S50CR .

3.7 i HBV RNA 7EX 4 HBV &4 {48 52 (1)
W AR OH iR AR 0 HBV RNA fig
UMb B cccDNA #5 e 6 M HOKSF A B2 5 18 B K
WM EAER BT Re & Bk, 5 HBeAg FHYEBE M
[t HBeAg BT £ 3 (1L 75 HBV RNA 7K & 2% [%
15 o 1 e 8 1 ) T B 3 1T HBV RNA KOE e fik, 18
P HBV &L # 1 % HBV RNA /K F 5 it i HBV
DNA . .HBsAg /K2 IEAH K., 87 &, HBeAg FH
PR IM M HBV RNA 5 HBV DNA = HBsAg %
TEF G s T 7E HBeAg FIME B E L 17 HBV RNA
{25 HBV DNA EIEA &, 7E18 1 HBV BRYL
HARE RS, % HBV RNA KV 2A 2% 50, i
HBV RNA A ARy FI8 7E 2 B & B3 3 AR 0% 7
HAE bR &Y. 75 R L3697 1 HBeAg B1PE 1918 7%
HBV Byt , % HBV RNA 7£ X 7+ “HBeAg B
PR G P 3 BRI O T AT

4 Ih &

HBV 18 M Jak G xfE DL gt 1 IS 38 Bk o HEAR U5 7E T I8k
PS5 TE B cceDNA B e 0 fk v] K B2 e 72 48 T i
MAAZ N, HBV RNA fEN cccDNA B B 38 T i 5
SEPEY) LA ] BN M HBV IR B AR W A IR
BT 7597 2L PF A NAs 155 245 5 B & KUK 45 7 1 A
BRI AT BE N W cceDNA %5 55 35 M 5 41 1
BRI EY . BAAAFEEIE HBV RNA £
TEARNE AL B B miGIRE L, Wi, 5%
AT T2 AR SE LAt — 251 22 117 HBV RNA



+ 2808 -

ERtBREFLL204F 11 AF45 455220

Int J Lab Med,November 2024, Vol. 45,No. 22

Iy TR F R AR IF VAL I R 1
&%k

(1]

(2]

(3]

[4]

[5]

(6]

7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

HUANG H., WANG J,LI W, et al. Serum HBV DNA
plus RNA shows superiority in reflecting the activity of
intrahepatic cccDNA in treatment-naive HBV-infected in-
dividuals[J].J Clin Virol,2018,99-100:71-78.

AR B R o YL oy o PR BE S I R A L R
BT R B 6 78 ™ (2019 4 O LI 1. o B E i 24 35
2019,27(12):938-961.

KAO J H,HU T H,JIA J,et al. East asia expert opinion
on treatment initiation for chronic hepatitis B[J]. Aliment
Pharmacol Ther,2020,52(10) :1540-1550.

KAO J H.HU T H.JIA J.et al. East asia expert opinion
on treatment initiation lucifora J, protzer U. Attacking
hepatitis B virus cccDNA: the holy grail to B cure[]J]. ]
Hepatol,2016,64(Suppl) : S41-S48.

XIA Y.GUO H. Hepatitis B virus cceDNA: formation,
regulation and therapeutie potential [ J]. Antiviral Res,
2020,180.:104824.

GUNER R.,KARAHOCAGIL M,BUYUKBERBER M,
et al. Correlation between intrahepatic hepatitis B virus
cccDNA levels and other activity markers in patients with
HBeAg-negative chronic hepatitis B infection[ J ]. Eur J
Gastroenterol Hepatol,2011,23(12) :1185-91.

WONG D K,SETO W K,CHEUNG K S, et al. Hepatitis B
virus core-related antigen as a surrogate marker for covalently
closed circular DNA[J]. Liver Int,2017,37(7) :995-1001.
XUINAE % B, % B, %5, HBeAg BH 7 K B 1 2 JIF #23 1lL
i HBV RNA 5 HBV DNA Fl % & B 7k °F 45 4k f9 41 26
PESIHTLT ). FE PR A 56 B 2 2235, 2023, 44(17) 1 2169-2172.
HONG X, KIM E S.GUO H. Epigenetic regulation of
hepatitis B virus covalently closed circular DNA : Implica-
tions for epigenetic therapy against chronic hepatitis B
[J]. Hepatology,2017.66(6) :2066-2077.

MARCHETTI A L,GUO H. New insights on molecular
mechanism of hepatitis B virus covalently closed circular
DNA formation[J]. Cells,2020,9(11) :2430.
LIUS,ZHOU B, VALDES ] D,et al. Serum hepatitis B vir-
usRNA: a new potential biomarker for chronie hepatitis B
virusInfection[ J]. Hepatology,2019,69:1816-1827.

MITRA B, THAPA R J,GUO H.,et al. Host functions
used by hepatitis B virus to complete its life cycle: Impli-
cations for developing host-targeting agents to treat chro-
nic hepatitis B[J]. Antiviral Res,2018,158:185-198.
JUNG K S,PARK J Y.CHON Y E.et al. Clinical out-
comes and predictors for relapse after cessation of oral
antiviral treatment in chronic hepatitis B patients[ J]. ]
Gastroenterol,2016,51(8) :830-839.

D'ARIENZO V,MAGRI A,HARRIS | M,et al. A PCR
assay to quantify patterns of HBV transcription[J]. ] Gen
Virol,2021,102(3):001373.

VAN BOMMEL F, BARTENS A, MYSICKOVA A, et
al. Serum hepatitis B virus RNA levels as an early predic-
tor of hepatitis B envelope antigen seroconversion during

treatment with polymerase inhibitors [ J]. Hepatology.,

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[26]

[27]

[28]

[29]

2015,61(1) :66-76.

BRAKENHOFF S M,DE MAN R A.BOONSTRA A,et
al. Hepatitis B virus RNA decline without concomitant vi-
ral antigen decrease is associated with a low probability of
sustained response and hepatitis B surface antigen loss
[J]. Aliment Pharmacol Ther,2021,53(2):314-320.
sk, SRBUAR L IRTENE S — BB B 2 BT R FE RNA
SE S A J7 3 0 I R A P B PR Al L. v 4R 4% Yl 2k
#,2020,38(12) :782-785

KOJABAD A A,FARZANEHPOUR M,GALEH H, et
al. Droplet digital PCR of viral DNA/RNA, current pro-
gress,challenges,and future perspectives[ J]. ] Med Vir-
01,2021.,93(7) :4182-4197.

LIMOTHAI U,CHUAYPEN N,POOVORAWAN K.et al.
Reverse transcriptase droplet digital PCR vs reverse tran-
scriptase quantitative real-time PCR for serum HBV RNA
quantification[ J]. ] Med Virol,2020,92(12) :3365-3372.
BRAKENHOFF S M.DE MAN R A,BOONSTR A, et
al. Hepatitis B virus RNA decline without concomitant
viral antigen decrease is associated with a low probability
of sustained response and hepatitis B surface antigen loss
[J1. Aliment Pharmacol Ther,2021,53(2) :314-320.
SHEN S, XIE Z,CAI D, et al. Biogenesis and molecular
characteristics of serum hepatitis B virus RNA[J]. PLoS
Pathog,2020,16(10) :e1008945.

VERBIST B, ADRIAENSEN E.KEERSMAEKERS Vet
al. Analyzing magnetic bead QuantiGene® Plex 2. 0 gene
expression data in high throughput mode using QGprofil-
er[J]. BMC Bioinformatics,2019,20(1) :378.

HUANG Q,ZHOU B, CAI D, et al. Rapid turnover of
hepatitis B virus covalently closed circular DNA indicated
by monitoring emergence and reversion of signature-mu-
tation in treated chronic hepatitis B patients[ J]. Hepatol-
0gy,2021,73(1) :41-52.

LIU Y Y. LIANG X S. Progression and status of antiviral
monitoring in patients with chronic hepatitis B: From HBsAg
to HBV RNA[J]. World J Hepatol,2018,10(9) :603-611.
BUTLER E K.GERSCH J,MCNAMARA A.,et al. Hepa-
titis B virus serum DNA andRNA levels in nucleos(t)ide
Analog-Treated or untreated patients during chronic and
acute infection[ ] ]. Hepatology,2018,68(6):2106-2117.
LIAO H,LIU Y, LI X,et al. Monitoring of serum HBV
RNA, HBcerAg, HBsAg and anti-HBc levels in patients
during long-term nucleoside/nucleotide analogue therapy.
Antivir Ther[J]. 2019,24(2) :105-115.

LUO H,ZHANG X X,CAO L H,et al. Serum hepatitis B vi-
rus RNA is a predictor of HBeAg seroconversion and virologi-
cal response with entecavir treatment in chronic hepatitis B pa-
tients[ ] ]. World J Gastroenterol,2019,25(6) :719-728.

WANG J,CHEN X,WU Y,et al. Serum HBV RNA is a
potential predictor of hepatitis B surface antigen reversion
[J]. Hepatol Commun,2018,2(10):1168-1171.
XIHEMS , BERE A7 Bt B8 L 55 TPAR IR 2 43 T oF 4 43 Bl R
#5000 W EMEAL 18 4 HBV B Y& 3§ HBV RNA
A6 I K W R L FH 4 & ZE AR LT ). v 4R T 0 44 35, 2022,
30(5):505-512. CT#E5 2816 TU)



E AT EF 2% 2024 5 11 A% 45 %% 22 8 Int ] Lab Med, November 2024, Vol. 45,No, 22 . 2809 -

cEEITE -
m;i#F CKLF-1,VCAM-1 kK E3 /ML XK ERFE LT EOIEGNE

W, FRRS
R v R K KA KRB BRJL A A I S d T 211200

H OE.HN s aFESAEHRF1CKLFD) .  a¥ @i o F-1(VCAM-D K -F L& A% %
A tE RTE I RAE N, ik RE 2019 F 2 A £ 2022 F 11 AEKRES 100 410 L LA F X B EEAH
RAARFEREREFEA> AR EA =D F EREM(n=48), RFREEZ TG H L5 A F)E B4F4H (n=56)
FaFE R B (n=44), 5 LI E B T IRk AT R 69 kA 42 BRIU & A7 HIAF T B 40, SR A BB K % 7% R X
e fe A CKLEF-1,. VCAM-1 K-F 3t T e s M E T A B 5006 R AT AT ®a b L AE X &
H WG o9 A & £ Logistic @2 5, 7% CKLF-1.VCAM-1 & F 3L L &% £ & F T8 65 Fm 14 % A
ZRF IEHFEROCOWE#ITHM, BR AAlhim CKLF-1.VCAM-1 K- F R FF Fxrla, M4 &
HFREmEMREFAHP<0.05);:;RERRAEFERERIFHEZ N RFELEEELZ C R REEEG(CRP),
& @ i3t 2 (WBC) .CKLF-1, VCAM-1 K F [ o #k, £ 3 A %t 3 & 3L (P<{0.05), L% 5 ,CRP,WBC,CK-
LF-1.VCAM-1 K FASZHRDILELAFLEZETE R R EKRE F (P<0.05); % CKLF-1,VCAM-1, %
SFMDIILEL AT R EETEH B AT @A CAUC) 2 A 4 0. 859.0. 793.0. 918, BE A FA M M 14 & &

(Z gy smencxirr =2. 282, P=0. 02357 s 23 s veans =2. 927, P=0.003), 5

f2 3% CKLF-1.VCAM-1 & F 4 %

PILXAFTREZREMERZEZFNH S IFE EETAEHILE MK, TR AL LTG0 £ Y F AR,

XEiF AL EHRT-1;
DOI:10. 3969/]j. issn. 1673-4130. 2024. 22. 024
NEHS1673-4130(2024)22-2809-04

TRE R ST — R L R IGE B, RN R
ERWEA B AN LA EERER N, BT ILE
BERSHAHREL T RE B, Kb I8, 8 5 %
WIRERE, UL REREFEILEDTHEREE
B RN SR8 R T A T N R 4/ S
SEPJTUNHER I BHUZLRER, —BIEHLT.
ANLSZ RS 2 BT EE AR W e i — 0 R R
K BT I B Y B AR 2R N R BORE KRR B R
o BRI L & B IR | IR IR DR S IR L 20
a1 e AV L H 2% R B LB AR R BN, — L2
WBIT N O R IEAT 1k 0 L S PR R ESY . HIZ
WA oy R HIIRIZ W 22 L SR 3 RE R S — 26 58 5E b
BN T, B RS A BE v R S G R
R, S48 R0bs 7 W o] DL B I PR P A 12 B )
TS oL, s — S R R, B R -
(CKLF-1) j& 3T S8 47 337 & B 1) R 5E #a 1k N+, 32 R IE
55175 3 IR FE AN E Il (A 40 A A 3 0t 5 H A2 Rk 2
el A NN el A A | A <11 ) =l A A
(VCAM-D &—FZ 5 [ 40 R hE B R A . 5
B8 I L AR RE I B i RE L U JUE B B AR
S AR CKLE-1 5 VCAM-1 ¥35 & % 5 2 1 . B
THEESNILZLRERBNE KRN RECRRER D,
AW G IEIR LT CKLE-1, VCAM-1 7K % /N L
RE RN KR K TG B EAR A R IE R .
1 #ER5RA%

1.1 — %R BEHL 2019 4F 2 H & 2022 4F 11 A A

A @S EE , E-mail: b19wiv@163. com,

Ao 2 RS 41

PIILEAEEL; TE
FEESEES:R725.6
NEkbRED A

BE 212 19 100 BN LS S48 R BB AR I 4 AR
i & R DL N RIE A (n =52) B SE 4 (n =48) ,
Horp g LM IR 5 T B — 2 DR &, I IR e, i
() B TUT 055 o 2 T i, b AR RE IR A A A v — 3 B T
I E R EAE AL BRI R LB IR R RO R OE R
Bl R R I R S = MTAE TG B B A s ok
MRS IEH . 59 38 BRI T AR Be 2k 47 7R 4G B9 1 A f
FEILE A7 BIVE AR IRA . W AARUE . (DT A& /NLSE
SERBIZWIAR A 5 (2) 45 A I ACRE IR K 6 B 2% 1
BAN/NILRE R (DFR/NT 10 25 (O IR ABE
BT HEBRARME. (1) A HIERK A (D K EREE
HE B 1405 %5 (3) B AL IR IR R G 5 () B 1%
Yotk A RE PR TR PE B s (5) B ad SR R R
ENGEE SIS SN eI o 3 A b= ik
W] & 45, H O3 o B2 22 e 2 O 2 o AL

1.2 Kk
1.2.1 BHEIGRGRMCE I B E R M5,

SR B[] A B B[] C R R 2R (CRP) L 41 i 34X
(WBO) i 1 & J 15 Ol Bk 2l W AR sl L R0 5
1.2.2 3% CKLF-1.VCAM-1 /K4 % 4T
HWFFR A R R W E I, 3 000 r/min &L 15
min, B EIEW . RSk A R UK ERAYFRHA R
o ) B B I G e W BRI AR & Bl R 0 v CKLF-1,
VCAM-1 (5435 TK02478,TK03853), #&H5¢
AR P bR AR T CKLF-1, VCAM-1 f4 W % B, If:
AN (i = W W (| R 7 35



