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GRE] BRY  HiTEM PO IRIEIRD BRI H: R (simultaneous amplification and testing, SAT) 7E £ BRI R Ji 5
(HBV) B I s 2 R A AT I Hh A P38 B HOIG R R FME . F73k DA G S sE it oot 8 i PCRE (RT-qPCR) K )
HBIR, VAR T SO IR R A IE AR (SAT) (RN RE (BL RS L ME IRl L A 25 B RG B ) o WD 5 ERAG DA
YN HBVAZ B (RNA) E SARIES o 2L A 17018 HBVIE YL AT 7 1457 LA, IRYE L HBY DNAK P40
K41 (>100 TU/mML, n=111) AR (< 100 TU/mL, n=59),, S iE P A SR 25 S A A AN — S0 . E—22ETF1006
B2 VEHB VIR YL B EHE /A HTHBYV RNAR A HRE M H S HBVAREYI FIMEE, R SATHRT-qPCRIERIHBY
RNAAH G, L PEEEITE 55 (10% ~ 10° copies/mL vs. 10° ~ 10% copies/mL ), Iy BEBEACKS %5 B TF 25 (G P48 5 2 %04.23% vs.
12.82%), K th BRHAIL (50 copies/mL vs. 500 copies/mL) o TEIGAFEAK I H, SATH: B AA: H %5 FRT-qPCRI%E (72.35%
vs. 57.64%, P<0.01), 7EHBV DNA{R/K V20 i SATIL K i1 #8085 T RT-qPCR (50.85% vs. 28.81%, P=0.007) . KFEAS
iR, 7EHBV DNA<20 TU/mLII 3, 76 40.4% 0] 4 HHHHBV RNA, HHBsAg= 100 TU/mL# [HE3R555.5%, MM
ST 7R, HBV RNA 5 HBsAg(7=0.506) L HBeAg(r=0.454) ¥ S R 4558 FEIE ARG, S ALT(r=—0.098) & AST(=—0.082)
B A (PH<0.05), &t SATEAEIT/K FHBYV RNAR BA B & iy R 0¥ SFa ek, HBV RNATTVERIER,
TR EE STV I 525 hR a5, FEHBY DNABYESIG /KT £ 35 A R B 1A I FHN

[EER]  CRAFRBH  SCREORERERY MR AR  WRRE BRSNSk
DNA (cccDNA)

Analysis of the Advantages and Clinical Validation of
Real-Time Fluorescence Nucleic Acid Isothermal
Amplification Detection Technology in Detecting Low
Viral Load Samples From HBV-Infected Patients

HUANG Qunfang ®"*, XIE Rubing’, LAN Yanping', XUN Zhen" >, OU Qishui"?, LIU Can
1. Department of Laboratory Medicine, Fujian Key Laboratory of Laboratory Medicine, Gene Diagnosis Research Center,

1,2A

Fujian Clinical Research Center for Clinical Immunology Laboratory Test, The First Affiliated Hospital, Fujian Medical
University, Fuzhou 350005, China; 2. Department of Laboratory Medicine, National Regional Medical Center, Binhai
Campus of the First Affiliated Hospital, Fujian Medical University, Fuzhou 350212, China; 3. The First Clinical Medical
College, Fujian Medical University, Fuzhou 350005, China

A Corresponding author, E-mail: liucan1012@163.com

This study was supported by the National Natural Science Foundation of China (No. 82372317), Joint Funds for the
Innovation of Science and Technology, Fujian Province (No. 2023Y9018), Prevention and Control of Emerging and Major
Infectious Diseases-National Science and Technology Major Project (No. 2026ZD01912700).

[Abstract] Objective  This paper examines the advantages and clinical application value of simultaneous
amplification and testing (SAT) real-time fluorescent nucleic acid isothermal amplification detection technology for
detecting low viral load samples in individuals infected with hepatitis B virus (HBV). Methods  Using reverse
transcription real-time fluorescence quantitative PCR (RT-qPCR) as the reference, the detection performance of real-time
fluorescence nucleic acid isothermal amplification detection technology (SAT) was evaluated, including linear range,

precision, and detection limit. Both methods were used to detect samples, which were the national standard substances of
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hepatitis B virus ribonucleic acid (HBV RNA). A total of 170 patients with chronic HBV infection were included for
methodological comparison. They were divided into a high-level group (serum HBV DNA > 100 IU/mL, n = 111) and a
low-level group (serum HBV DNA < 100 IU/mL, n = 59) based on serum HBV DNA levels. The correlation and
consistency of the test results from the two methods were evaluated. Additionally, the distribution characteristics of HBV
RNA and its correlation with HBV markers were analyzed using data from 1006 patients with chronic HBV infection.
Results Compared with the RT-qPCR method for detecting HBV RNA, the SAT method demonstrated a wider linear
range (10>-10° copies/mL vs. 10>-10° copies/mL), higher precision for low-concentration samples (intra-assay coefficient
of variation: 4.23% vs. 12.82%), and a lower detection limit (50 copies/mL vs. 500 copies/mL). In clinical sample testing,
the overall detection rate of the SAT method was higher than that of the RT-qPCR method (72.35% vs. 57.64%, P < 0.01),
and the detection rate of the SAT method was also higher in the HBV DNA low-level group (50.85% vs. 28.81%, P =
0.007). Large-sample analysis showed that among patients with HBV DNA < 20 IU/mL, 40.4% still had detectable HBV
RNA, and the positive rate for HBsAg = 100 IU/mL was 55.5%. Correlation analysis indicated that HBV RNA was
moderately positively correlated with HBsAg (r = 0.506) and HBeAg (r = 0.454), and weakly negatively correlated with
ALT (r = —0.098) and AST (r = —0.082) (all P < 0.05). Conclusion The SAT method offers higher sensitivity and
stability in detecting low-level HBV RNA. HBV RNA can serve as a serological marker for evaluating viral transcription
activity and has clinical application value in managing patients who are HBV DNA-negative or have low HBV DNA
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levels.
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AT 7% (hepatitis B virus, HBV ) B4 FIF B A4
g T FRATS SR A R A 3 T AR G JE KPR —1 T 5
69 th B T A K237 T 2220304 T BRILA L T A jli iy
P A E A, P R B BAR B G T sk Bk
JRYL AR FEAR90%, AH AT R PEAR65%; [F I A2 W 5 F
TRIT R AT 2 90%M180%" . BUA FIBURERIAIT
AT R BEARAS M 2 B HT-92 (chronic hepatitis B, CHB) f8 3%
PRPHBV A, EE LA RS 15 B3k JH- 4 A P B 5 S 1
AT A PR DNA (covalently closed circular DNA,
cccDNA), XU 2 BFF G55 B R R 2 —,
I, 2 SR cccDNATEIG IR A TEEZE X7, 47,
cccDNA YR J5 12 F2 B T 20 20 Rk — A 45
AR, MER Tl R, PRI I ik 55— A 5 (5 A 250
PP AR A LN B 23R 7K B s R

RETEIFSE R, cccDNATE Jy s B4 i (Y O HEASE AR,
TEHBV & il o #2 rf ] 5 5% 7 A= 22 Fp O [ B 05 75
mRNA, L H5H]EE K ZHRNA (pregenomic RNA, pgRNA) &
HA W HE Al mRNAM . [l 7 HBV RNA F 2R IE T
cccDNA P& sk ¥y, el il BA W1 5 bk, %0 1%
43 pg RN A K HATT Az 722 R (a3 v 48 e T =X 59 42 A8
SRR R, M A HBY RN AYE A PEAS
cccDNA KV K FL S 1 1 BV A2 TC B 1 A= b s ™,
AT 000 CHB R85 457 24 Jo o 2 52 KU, A 4 e e
KA KA, B R, HBV RNARYH FHREIN AR £ 24
5 52 PO TR A IR U 84 4% I 4 R (simultaneous
amplification and testing, SAT) . %% S LA 28 E &

PCR(reverse transcription quantitative PCR, RT-qPCR) ,
cDN AR it PR 386 % S PCRANA I XA F PCREF T
g YT, B E PR EATI B 55— HBV RNAK:
D77 S5 R ity AN [RASE I 35 B A 7 it B AT R D0 7
FEZ S, W RE BRI 45 S i AT LU R e Bl
o $68 B 1 BR HEAL, ob LB 24 R E T 5T e AT
“HBV RNAKG 50 B ZAr e it 7, 7T H T IF M HBV
RNASE 5 12050 & AP RE, 42 THAS [ ARG 32 790) 18] Fr 3 4
SR, DAAA ORAS I 0] ) Jo e SOAS TR0 Al ek, I
H IR G ERE VT A SR E 1 1 bR iE™

AR HTHBY RN ARG 0] = bR e, DL
Bl S SISO 5E B PCRIE (RT-qPCR) S E: M, T4 52 i)
PENCAZIRAE RS SE R F A (SAT) Kl Z AR G 85 4%
BEAZIR (HBV RNA) BYPERE, 851 H ARG 3 2 AR A
Ao I e A O A o 3l Ak 170081 I PRARE A 56 aF L AS I 45 SR 7y
FA AN — Bt IR 56T 1 0060 K AEA S HE— 25 43 #r
HBV RNA I RS RHAE, LA HBY RN AR 574 )
Bt A I R4 A S 3

1 #AREFE

1.1 3%

AT A 1706 MEHB VI B - T 27 LUK,
FRAEE 1L 7 HBV DNAZKP-H4 H43 24 i85 7K~F-2H (> 100 TU/mL,
n=111) AMEKFL (<100 IU/mL, n=59) ., Mik—14
HrHBV RNA MG RS A RHE, 5340 A 10064112 HBV gk
Y B PATY RIS o ITA 124 02023412 H -20244F
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10 H AR B R R 2 R 5 — BE B A R B S . WP &
ELARAT A A PR R K27 B e B — P Bt AR 2 B s Y W AL
e, JEAET: [ e K — 0B BT (2023) 546, ZiE YI7F
I [ B LAl gy ARG, R 5 2 R A (/R = S
O E B A HEN

I 3k 2 2 (12 v 2R R B IR 4R (20224F
RO Y BT A R E A AR YEHB VG Y E X, |
HBsAgHl/s{HBV DNAHPERFLL 2= /6, B RHIG
BB AT AR Z R MBI EERYT) o HERRAR £
5 G IR AL, T RS A 1 S AL T
BRI, B I AR B b e, 61 A B e e PR
I AR | 25 A0 5 At IR S, & 018
PEMR CELAR AR, A 0T B0 I, B4 SRR
TREREAT, LA ARSI LI ok

1.2 #RATFR
WACEE P I3 AR A 402585 J OB T — 80 “C VKA, RBIAS
I3

1.3 EFERFI SIS

4 A BB FIPCRA T S 4= F SRR S B I [ 74
LRGERHEAT IR 4 A SRR 7 BT S HBV RNA
EIR & (SATE) W B i~ AU RL A R A W
HBV DNAZE & A I & (PCR-ZENCHRER % ) A 4613
HBV DNACE it FBR100 TU/mL) 5 & #HBV DNAGE it
T BR20 TU/mL) WG RH AR 25 B 15 250 4= DR A R
/v H); Applied Biosystems 7500 SEH} %'t % # PCRIXUE H
& [E Thermo Fisher Scientific/A #; HBV RNAE il % i
& (PCR-ZEARENE ) W H AL 5t T LR BRI A R
23 ) HBV RN ARG ] B 20 o i W 19 8 24
K SEBFSE B s Abbott Architect-i20004 [ 31 5 /AU
£ 3¢ [E Abbott/A il .
1.4 SAT

K4 A %R 7 T 22 48 (AutoSAT) HE T IILIEHBV
RNAE . H400 LI % FEA 5 S RS BURIR A
60 “CHFEH 10 min; ¥4 % % I 5 #7243 T 3R R R B
S5 FEF s AT PR VR RE PERTORL P 1 s 7 34 A 4
FAHE T RNASE AR B REVEATORE | 37 3846 00 v S B, T
42 °C W40 min, SEREFOCE S I, % &
LMEVERI 10 ~ 10° copies/mL, KM T FR 450 copies/mL,
FE & T BRM100 copies/mL.
1.5 RT-qPCR

it FH 4= A SRR SR IS (REZR TS ) PL200 LIty
HUHBV RNA, Z:DNaseiH fb S RN ARG i 77 Zb B, i1
PCRUFAT S s 54 1R o SO #2704 95 °C 1 min;

60 °C 30 min(J¥45%); 95 °C 1 min; 95 C 155,60 °C 30 s,
FEASAIEIA (P45 25 °C 10 s, SERFREFINAE T H50
Mro %I &L IR 10° ~ 10° copies/mL, K T R
“41300 copies/mL, iE &t I FR 500 copies/mL,
1.6 THBEITFM

Z: IR [ S A A [ 5N F] 25 51 25 K G I i PR AN 52
5 bR 2 R A I OO FI2 Wik 30 18 7 M RE 50 UE 48 re
(2019 ) ) CIlfe PR Ak 27 7 6 30 72 )5 M e 560 iE 48 7
(2019150) )X EP15- A3SCHFEER, X iR Jr vk i e v
Bl KG9 B SR BRIEAT I IE >, e v R 3 kR FH
HBV RNA [E ZARAE fn, AR 35 F 108 B 45 2 1 Fel
ATHR BERR R, B3 VR R A A vk B2 ) SA(E A T M [l A 43
Bro K% FESSUEE FH . ARV BE A HBV RNATR A Il
THHAS, T8RS H, & H &S Z AL, a5l g8 it
] FIH N 28 5 2 %% (coefficient of variation, CV) . 5 H1BE
55 UE R R S5 W P s s A s BR R B2, A T200 R A
FGr I LA S0 A H MR
1.7 HBViREMNE

>R HiAbbott Architect-i20004> F Bl 632 S K
W 2 I e Jii (hepatitis B e antigen, HBeAg) J & AUJiT
RFTE PR (hepatitis B surface antigen, HBsAg) ¢ )& ; %
FH Applied Biosystems 75005Z i 9 Y 22 S PCRIITHBV
DNA#EAT 2 A ; 2 [KCobas 80004 H 3 A b4 H14%
K 7 2 R 2 B 7 7% i (alanine aminotransferase, ALT)
HRIMA AR E I W (aspartate aminotransferase,
AST); K Tecans 204> F il % 53t AR I HB VA
K#iH (large HBV surface protein, LHB) .
1.8 HiITEFE

K FGraphPad Prism 9.0 & SPSS 26.05% {4 155 4t
HorMr 5B L6, HBV RNA, HBV DNA, HBsAg.
HBeAg M LHBAE it 45 S 28 XU 48 J 6 A7 RH DG 23 AT
ALTFIASTIRFRIEMA . Jr AR iTHr v, M R
AANE A 3, THEE 8] UH 7 3 M e ZRBRe; A 2 B LU
PN FIIE ] CV AT 5 K IR DL 207k 75 52 Rl 1 PH A 2
B AIE o e R FEAS A3 BT, TR O A R L AR
McNemar X R MR A HBY RNA R —2K
PN (B FEECXT 655 . Pearson <4347, Bland-Altman
B M — MO R ECCC) o ELEM A A HBY
RNA5 HAFE AR A MR H] Pearsontfl e 44T, If4i 4t
FHIC Z K K H95% B A DX TR ; A [R] i RASFAE 73 2H I HBV
RNAFAPERR IR S 0T . P<0.05 0 225 A 43t
7 X . HBV RNASHABTER A9 AH A 73BT Kl R 53
ATFFE TR R R RN E
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2 #R
2.1 MR EBMEE M
2.1.1 LML HE

SATJ7 2K IHBY RNARJZEMEEA10° ~ 10° copies/mL,
HLEMEAKX Ry=1.17x—0.706 5(R*=0.999 3, P< 0.01)
(EI1A), MRT-qPCRIJL AL FIZH10° ~ 10° copies/mL, H:
LA Hy=1.133x—1.184(R*=0.995 4, P<0.01)
(E1B).

g . y=117x-0.706 5 g . y=1133x-1.814
3 |[R2=0.9993 HRE) R>=0.995 4
=
= E 6 2 E 6
21 21
< 2 2 < = 2
s 2 S8
0 2 4 6 8 0 2 4 6 8
Expected value Expected value

(logio copies/mL) e

(logio copies/mL)

1 FR T R AHBY RNARIL: 1455 B LT
Fig 1 Evaluation of the linear range performance of two methods for
HBYV RNA detection

HBV: hepatitis B virus; SAT: simultaneous amplification testing; RT-qPCR:
reverse transcription quantitative polymerase chain reaction. A, Standard curve of
SAT for detecting 10>-10° copies/mL of the HBV RNA national reference
standard. B, Standard curve of RT-qPCR for detecting 10°-10° copies/mL of the
HBV RNA national reference standard.

212 HEE

K 25 B VA A R v, Ay BT AR RIS AT 7 A A e
WEFHBV RNASE AN, HEIRICVAr 5 41.70% ., 7.15%, il
IR EEHBY RNAUHLI | #HLEICV/r5144.23% . 10.75%;
RT-qPCRJT ¥4I = e BEHBYV RNAHE N | it Cv 435
H1.33%. 1.98%, (R BE4it A . fitEICV 435 412.82%
18.43%, W31,
2.1.3 &Ik

FERS ) BREHIE 7 T8, SAT 75 7E50 copies/mLIK & T
HEAT200 EE KR, 5 U6 bR —2 MRT-qPCR

S N R
T

|
[\S]

|
'S
T

Difference between SAT and RT-qPCR
Difference between SAT and RT-qPCR

Mean of SAT and RT-qPCR

®1 WA ERNHBY RNARRSEE
Table 1 The precision of two methods for detecting HBV RNA

Method Concentration Measured value Intra-assay Inter-assay
level (xx5s) CV/% CV/%

SAT High 8.72£0.43 1.70 7.15
Low 2.98 £0.32 423 10.75

RT-qPCR High 6.71 £0.13 1.33 1.98
Low 2.93 +0.54 12.82 18.43

CV: coefficient of variation.

J757E500 copies/mL7KF- 1] 23K 1, {H7E300 copies/mL

YR 200G I HH SR HH 9T, AR B H I AR i A6

PR ERE

2.2 BFITEKNHBY RNAMME A M S —FE
FE1700 18 EHBVE YL 1, SATIAHBV RNASL{AKS

HEETRT-qPCRIL(P<0.01), 4324 H1 87w, ZEHBV

DNA> 100 ITU/mLZ (P=0.002) % <100 IU/mL4

(P=0.007) 7, SATHER Hi %4415 T RT-qPCRIE (£2)

%2 SATSRT-qPCRiEWTARFEHBV DNAKTE B EMEHBY RNAK)
CHES

Table2 Detection rates of serum HBV RNA by SAT and RT-qPCR in
patients with different HBV DNA levels

SAT/case ~ RT-qPCR/
Group (%) case (%) P
HBV DNA > 100 IU/mL (n = 111) 93(83.78)  81(72.97)  0.002
HBV DNA < 100 IU/mL (n = 59) 30 (50.85) 17 (28.81) 0.007
Total (1 = 170) 123 (72.35)  98(57.64) <0.01

HBV: hepatitis B virus; SAT: simultaneous amplification testing; RT-
gPCR: reverse transcription quantitative polymerase chain reaction. P values

were calculated using McNemar's test for paired comparisons.

PIF T M I HBY RNA K E {5 I AH % (r=
0.9065, 95% {7 X ] (confidence interval, CI): 0.8754 ~ 0.9301],
Bland- Altman73#r i 7= P-4l (25 A — 0,024~ B A7 (B Ry
log,, copies/mL) ([¥12A), CCCH0.90; B X} e 5 45 5 i
I, PARRS 1 28 B A UE 22 57 oGt 17 2 S (1= 10.228 7,

~
g 2r
? .
. £ 1L 0.90
. [l B O, PP YA I
2,01 s ¥V . "
T '.. ............ z 0 T | . 5
27 panp 0I5 @ 25% 4 . 6 8
—lv.—l—.f‘.—*‘x%‘—l g-1r .
10 B | s
A S2r :
Mean of SAT and RT-qgPCR @ A Mean of SAT and RT-qPCR

B 2 W7 ERNHBY RNAR— B Lb R
Fig 2 Agreement comparison of HBV RNA detection between the two methods

HBV: hepatitis B virus, SAT: simultaneous amplification testing; RT-qPCR: reverse transcription quantitative polymerase chain reaction. Bland-Altman plots of HBV

RNA measured by the two methods in all 170 samples (A), HBV DNA-positive samples (B), and HBV DNA-negative samples (C). The solid lines represent the mean

difference, and the dashed lines represent the 95% limits of agreement.
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P=0.819). #E—4HBV DNAKF4Z5Hr, #EHBV
DNA > 100 IU/mLZH o, PiRh 73 A A G r=0.8919
(95%CI: 0.846 1 ~ 0.9246), 4 X 77 470.154 4 ([£12B),
CCCH0.74, FLXf t46 3 25 5 o 4t i 2% 3 L (1=1.689,
P=0.094). 7EHBV DNA <100 IU/mLZH 1, Pifh 7 v
A R r=0.7527(95%CI: 0.6152 ~ 0.8458), ZaXH A Ky
—0.34 7 (FE12C), CCCH0.67, FLXd ek I 28 e i 7 2
AL L (1= 4.125, P<0.001) . DL E45RER,
SATIEAEARA BE R IAEAS A A o HA 3 e ) R U
2.3 WA ZEKNFHBY RNASHBVR EMRIME X4

SATEAGM 170 FEA Y HBY RNASHBV DNA & 5
JE IEA O (r=0.7897, 95%CI: 0.7254 ~ 0.8403), 5 HBsAg
(r=0.6416,95%CI: 0.540 4 ~ 0.724 5) X HBeAg(r=
0.5278, 95%CI: 0.4099 ~ 0.628 4) 5 HH &5 B IF A5G, RT-
qPCRIEFKEIMN Y HBV RNAJRE MBI AH M. SHBV
DNAR R IEM K (r=0.7612, 95%CI: 0.689 7 ~
0.8180), 5 HBsAg(r=0.6099, 95%CI: 0.5058 ~ 0.6965) )
HBeAg(r=0.5669, 95%CI: 0.4552 ~ 0.661 0) 5 H1 4555 i 11
X
2.4 ETFSATHEARHIHBV RNAIGK S T 4F1iE

JHIRSATIEE R HBY RN ARG R A, 4B
LT T 1B EHB VIR # HH HBs Ag/K -5 5 &2 il S
SRIGTEMISCR . 7E1 00601 5T X S, 445 i % HBsAghe:
5 Rk 2 (PRI AR ARG Db B % ), AH DG 43 )2 o A B T
BROFEART 00205132547, 4HBV DNA < 20 IU/mL(9314])
i, 41575 66.8%11 .4 (62214 ) HBsAg/K F- =100 IU/mL,
1232.9%M1) 5% (30615 ) HBsAg/K -4 (< 100 TU/mL) .
HIHZ T, HBV DNA =2 000 IU/mLY = & il 28 h (154
HHBsAglL % 7760.0% (9] ), & /R HBsAg/K - 7E Ak
DNA# i B BOf AR T . $#HBV RNAZKF-43 241
i & B, HBV RNAR K41 (HBV RNA =2 000 copies/mL)
1 (1964)), THBsAg/K V- i L5 1591.8% (180141 ); B
f#ifEHBV RNA{E/KF-2H (50 < HBV RNA< 2000 copies/mL)
t(22001), Z LB IR E R 7E91.8% (20244, N 7EHBV
RNA< 50 copies/mLZH H (5904, F{KHBsAg/K -1y B 24
LB AH T (49.8% (294441 ) vs. 49.7%(2934) .

HE—25 511 006 B FERT AR I RAFFAE 434 T /Y
HBV RNAK HF L (3), ZIAEHBY DNA =2 000 [U/mL
F) R R, HBV RNAPHPE R 480.0%(12/15); E20<HBV
DNA<2000 IU/mLZ 1% % 46.7%(28/60); T /EHBV
DNA< 20 IU/mLI & # H, A136740.4%(376/931) FEAHBV
RNAMHM: . HBsAg/K F-[RIFEXTHBY RNAR £ A H
B HBsAg=100 IU/mL#E HBV RNA iRk

56.5%(382/676), MHBsAg< 100 I[U/mL# FF&Z£10.1%
(33/326) . LAl HBeAgPHME B HHBYV RNAFH M T
[ (80.6% vs. 30.3%) . [HASF E /&, 7EHBV DNA<
20 IU/mLAY &, % HBsAg=100 1U/mL, 545 55.5%
(345/622) FEAXHBV RNAH] i i ; MTHBsAg< 100 TU/mL3&
PHPE{10.1%(31/306) . % I+, HBV RNATEfE G DNATR
BB I 8 A B B m G 3, HAF7E 5 HBsAg/K
V- M HBe AgIRAS B YIAH G, $2/RHBV RNARTAE A S e fi%
SRS T o B e SR M ) U AN TR B R

®3 AEIEARFEIZEHBVEREE M MEHBY RNAK H 5
Table 3 Serum HBV RNA positivity according to clinical characteristics

in patients with chronic HBV infection

. HBV RNA
Variable Subgroup positive/case (%)
HBV DNA level = 2000 IU/mL 15 12 (80.0)

20-2000 IU/mL 60 28 (46.7)
<20 IU/mL 931 376 (40.4)
HBsAg level = 100 IU/mL 676 382 (56.5)
<100 IU/mL 326 33(10.1)
HBeAg status Positive 211 170 (80.6)
Negative 772 234 (30.3)
Special subgroups ~ HBV DNA <20 IU/mLand 306 31(10.1)
HBsAg < 100 IU/mL
HBV DNA <20 IU/mLand 622 345 (55.5)

HBsAg = 100 IU/mL

2.5 HBV RNASEMRHF R ENIEFRAIELES
1 006 B FEXT L AIAR DM S 45 R B 7 (3R4), HBV
RNA5HBsAg(r=0.506, P<0.001), HBeAg(r=0.454,
P<0.001) X LHB(r=0.503, P<0.001) ¥ 5% 2535 & 1F 4
K, $&7"HBV RNAJKV- 5905 B 5% sk if M S R T e ik ik
WA, M= T, HBV RNAS5HBV DNA & 541

(r=0.098, P=0.002), %75 P F2 [W) Jo g 3 A2 i AH G A
&4 HBVRNASHARER R EWIETRAAEX LS T
Table4 Correlation between serum HBV RNA and other virological

and biochemical parameters

Correlation

Parameter n coefficient (r) 95% CI P

HBVDNA 1006 0.098 0.035 to 0.161 0.002
HBsAg 933 0.506 0.455 to 0.553 <0.001
HBeAg 983 0.454 0.401 to 0.504 <0.001
LHB 700 0.503 0.444 to 0.558 <0.001
ALT 997 —0.098 —0.161 to —0.035 0.001
AST 997 —0.082 —0.145 to —0.018 0.009

HBV: hepatitis B virus; HBsAg: hepatitis B surface antigen; HBeAg:
hepatitis B e antigen; LHB: large HBV surface protein; ALT: alanine
aminotransferase; AST: aspartate aminotransferase. Except for ALT and
AST, serum HBV RNA and other virological markers (HBV DNA, HBsAg,

HBeAg, and LHB) were logi,-transformed before correlation analysis.
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b, (B R e AR B OF AR 8 2 — 3., Ak, HBV
RNASALT(r= —0.098, P=0.001) X AST(r= —0.082,
P=0.009) 2 {5 F A&, $7RHBV RNAZK-5 4 At 45
PiRR EEAR DGR . SMARSE SR, HBV RNA B fE S
Joa B I RF S5 SIORAS, TR S TG 37K F-, JUHAEHBY
DNA B PR 2 Hil BB, HBV RN AT AT g Sz W 25 15
SRR AT SERD TSR bR

3 Wit

JH- 20 B N ccc DN AT A7 AE R HB VISR L xf ARG
49 DG, LG DA 0 2 01 s AR Rz FH A2 BRIl i
HBV RNAfE N cccDNAFE SRIE P B W] SR AAhR &7,
SRS T 12 e A v AL S 4 Bl I PRIV T A R4, AR RIS
it A SAT S5 RT-qP CRW A7 325 1 % E 5 i PR 3 FH
£, WHBV RNARRE AR B2 1445

AWFFE R FAHBV RN ARG 7] B ZE bR o i X 2Ry
Bt HIMISAT . RT-qPCRIWIF K J7 92 R AT P BE PEAL
SRR, SATEA B Bk TS IR, IRV B REAS A 1 e
JIHE 5, 750 copies/mLEI T 100%4% i, MiRT-qPCRYE
300 copies/mLK-F-AER 346t o WA 7k B A 4 JRE 2438
Uit FRBH LR 25 B nT SRR o

FEIG R B FH H, SATHER U HBY RN A SRS H 5%
(72.35%) 5 FRT-qPCR¥:(57.64% ), iX —fLHAEHBY
DNA <100 IU/mLAY B HJE € i (50.85% vs. 28.81%) .
JUAE PR 7 AR AR O R AF (= 0.906 5) , {HAEAR/K -
PR R TP AN TR RS mEE R A GO R X R
AN SAT YU T PPAl e 5 1AL RSN AU TR AR 5 S0
PE o BFFEHRIE, $IE 1 HBV 3 PR ALAN [ DX 3s A6 0 4 i 775
HBV RNAKG I 45 50T e A7 AE 22 51, 7T e /& P Fh 5 i T
51 s R E T S AT, LA RN AR BGE 2 o a4 7
JER 22 T8, Ak, B FEAR (JLHJZRT-qPCREE ) K
AEA HIHBV RNA, iX 1] g5 RN AR P [ A sl DN AT 1L
TR RNAE I A 5, DI 5 0 5 Tk 45 S 0 v i 1
Wi 7 B4 BT S HBV RNAS5HBV DNA ., HBsAg,
HBeAgH 5t IEAHSE, iX SREFERF T4 SR —5"".

BT 1 00601 & A o3 A R AE 0 B, B ST R BRATE
HBV DNA< 20 IU/mLAY 35 1, 545 40.4% I H A HBV
RNA R #45 H, AR HBsAg/KF- (=100 1U/mL) #HBV
RNAFHPE#1K55.5%, & T{RHBsAg# (10.1%) . [A]HF,
HBeAgFH P H Z BUHBV RNAKS i1 I8 i T 911k %
(80.6% vs. 30.3%) . iXLEZER KN, HBV RNATEHBV
DN ARG B B B ATy B S s 27 sk i M, 5 HBsAg Al
HBeAg/K-F-HIRIEMIC . 45 G AN 4SS v, HBV

RNAFYFFLERS HH HE R coc DN AIFAE— 5 R % st i ok, B
s 2 52 1 52 B, AAFAEARAK P AR B 5% ok o AHDG
PEAY BT iE— 25 ST HFHBY RN AYE Jg o 2432055 245 b 14
#iH{E. HBV RNAHBsAg., HBeAg M LHB: Hr 455 Ji 1F
AHSE (HH > 0.45), $27RHBV RNAZKF- 5 cccDN AR %
gy IR 56 T 5 HBV DNASES5AHE (r=0.098), 7R
T AR 7 bk, (R R AE W R R TR
IEAh, HBV RNASALT ., ASTH 355 /Ml 56, i BHHBV
RN AZK AN 42 S W A0 0 9 RE 453 405 A B, 1 o 2 1A B
TR T TE R SRS

RAEARBFFE X PIMHBY RNAKS I 7 12 64T T PERE
VAL, ABAPAEAE LR R R : 55—, J5 2 HU X B REA it
AHXE N, BARGIATE ZA I ik 0047 AL . 35—, HBV
RNA 5 &1l PRAGHR A FE P57 B PR 43 A AT 53 A7 4
FREMR NG, KX ZHERHITIE, FrigPEL
VE AR PEHE AR, AH DG 25 5 A0 7 A I R AR R P AR
Wito RSB R A = | I R
IR Z R MR R BIEAT 4047, R T 2 A IR E,
DA T IPAR D7 325 AR D8R 5 PRI, FH s 7 <

B2, SATIAZER ML /K FHBV RNAJS Il FRT-
qPCR, fig 5 R fih ;2 WU #5705 PE . HBV RNAJEIEAL
HBVEGL 3, Jo HIEDNAFI B E R w2 RS I T SR 4h
FeAEbR, B BRI R A E

* * *

FEETRRFE B BOREF SRS RS . JAEIESE AP0 7 i | SR
i S, PNk G ST IR AT TEAN AT, 22 505 T AL, AR 15T IE
ST, BROR AR 51 5 98 SCR L | 8 BRI, BB ISR 152
SR, AR O &M CR A AT, B2 R A
TTEZER, I RIEX TARR A i H 157
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