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Abstract: Objective To investigate the expression characteristics of serum HBV RNA in patients with low-level viremia (LLV)
and its value in the diagnosis of LLV. Methods A total of 402 chronic hepatitis B (CHB) patients who attended Affiliated
Hospital of Zunyi Medical University from December 2023 to May 2025 were enrolled, and according to their viral load, they were
divided into complete virologic response (CVR) group (190 patients with HBV DNA <20 IU/mL) and LLV group (212 patients
with an HBV DNA level of >20 TU/mL and <2 000 IU/mL). The two groups were analyzed in terms of age, sex, disease type, serum
HBV RNA, HBeAg, alanine aminotransferase (ALT) , aspartate aminotransferase (AST) , and total bilirubin (TBil) , and
according to HBeAg status, the patients in the LLV group were further divided into HBeAg-negative group with 140 patients and
HBeAg-positive group with 72 patients. The chi-square test was used for comparison of categorical data between two groups, and

the Mann-Whitney U test was used for comparison of continuous data between two groups. A multivariate Logistic regression
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analysis was used to investigate the influencing factors for LLV in CHB patients, and a Spearman’s rank correlation analysis was
used to analyze the correlation of HBV RNA with HBV DNA, ALT, AST, and TBil in the LLV group. The receiver operating
characteristic (ROC) curve was plotted to evaluate the efficacy of HBV RNA in the diagnosis of LLV. Results
CVR group, the LLV group had a significantly higher serum level of HBV RNA [3 (1—35) log,, copies/mL vs 2 (1—3) log,, copies/
mL, Z=-2.346, P=0.019] and a significantly higher proportion of patients with hepatitis B cirrhosis (31.13% vs 22.11%, x*=4.155,
P=0.042) or hepatocellular carcinoma (9.91% vs 4.74%, x’=3.876, P=0.049). The multivariate Logistic regression analysis showed
that HBV RNA (odds ratio=1.163, 95% confidence interval: 1.058—1.278, P=0.002) was an independent risk factor for the onset
of LLV in CHB patients. Among the patients with LLV, HBeAg-positive patients had a significantly higher level of HBV RNA than

Compared with the

HBeAg-negative patients [6 (4—7) log,, copies/mL vs 2 (1—3) log,, copies/mL, Z=-9.962, P<0.001]. The correlation analysis
showed that HBV RNA level had no significant correlation with HBV DNA, ALT, AST, or TBil in the patients with LLV (all P>
0.05). The ROC curve analysis showed that HBV RNA had an AUC of 0.567 for the diagnosis of LLV (P=0.021) , with an optimal
cut-off value of 4.5 log,, copies/mL, a sensitivity of 30.7%, and a specificity of 85.8%. Conclusion Serum HBV RNA level is an

independent risk factor for the development of LLV in CHB patients, and there is a significant increase in the expression of HBV RNA

in HBeAg-positive patients. Therefore, it may serve as a potential biomarker for clinical risk assessment.
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transferase, AST) & IHZT 2 (total bilirubin, TBil) X ik
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F > CVR 4 (n=190, HBV DNA<20 TU/mL) #l LLV 41
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CHB 2 Wi il LLV 12 Wi 75 & 18 M < BUIF R B i6 16 7
(2022 4FJF) Y e i, 2T T AR X T 40 588 46 7
R R RFRE2Y 7 R R (2024 4F i) ) b (192 Wi b7 v 1
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ETV) | & 5 R #5545 — ik Wk g (tenofovir disoproxil
fumarate, TDF) . & & 8 N By # & 45 F (tenofovir
alafenamide fumarate, TAF) 8¢ & K # % 18 &5 (tenofovir
amibufenamide, TMF) HAK MV B 4519 CHB 835 1697
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2.5 LLV#i# % f27%5 HBV RNA 5 HBV DNA  ALT AST
Z_TBil # A8 % P 547 Spearman FRMESIT SR B,
HBV RNA 5 HBV DNA(r=0.051,P=0.462) . ALT(r=0.121,
P=0.080) ,AST(r=0.125, P=0.070) &% TBil (r=-0.011, P=
0.871) 7K ¥4 70 I 3 AH e o

2.6 fiF HBV RNA T LLV #9424t HBV RNA K
£k N i FH (area under the curve, AUC) 5 0.567(95% &
51X M) :0.511 ~ 0.623, P=0.021) , il it 15 29 B 45 %%,
4 Il 7 HBV RNA 2 Wi LLV 19 f5 4 8% W7 (5 8
4.5 log,, copies/mL,, RAE N 30.7% , K5 555 Sk 85.8%, FH
PESAE A 70.7% , BAYETRIUAE A 52.6% (&1 1)
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Table 1 Comparison of baseline characteristics and clinical indicators between CVR and LLV groups

Ei=L i CVR 4 (n=190) LLV 4l (n=212) Gl P&
AR (%) 42.5(35.0 ~ 50.0) 40.0(31.0 ~ 50.7) 7=-1.628 0.104
>60 % [ (%) ] 12(6.32) 13(6.13) X'=0.006 0.939
P (%) ] X'=0273 0.601

5 116(61.05) 124(58.49)

‘e 74(38.95) 88(41.51)
IR IFREALL B (%) ] 42(22.11) 66(31.13) X'=4.155 0.042
I ARAA A0 s [ 611 (%) 9(4.74) 21(9.91) X'=3.876 0.049
HBV RNA (log,, copies/mL) 2(1~3) 3(1~5) Z=-2.346 0.019
HBeAg FHM:[ (%) | 50(26.32) 72(33.96) X=2.7712 0.096
ALT(U/L) 29.00(21.00 ~ 40.00) 31.00(20.00 ~ 46.00) Z=-1.034 0.301
AST(U/L) 29.00(24.00 ~ 35.00) 30.00(24.00 ~ 40.00) 7=-1914 0.056
TBil(mol/L) 14.45(11.17 ~ 18.85) 14.30(10.63 ~ 19.50) 7Z=-0.219 0.827

{E:CVR, SE&RFEA N ; LLV (R EE AL s HBV , LU 906575 s HBeAg, LIUFRAGTHE e HLIE; ALT, N 2R 2 ZE L RSBl ; AST, KA R RA

AL  TBIL, SHLT 2,
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LLV (TE 5 HBV JlURE i A= 1 22 e 2 DA G, 3
O AET cccDNA FENF UL I RFSEAEAE . 76 LLVIRES
T, cceDNA A FaE M 5 5 S 16 1k 2 st AL A& e =
PR K R R 2 D i R s s
S AT B LLV & S YRR SCAEDLE] . ARk ME R
cceDNA I AR APERCAR &S | L3 HBV RNA 7£ LLV
A IEAG v 1 T B

AWFFESE R R, LLV 41 505 19 7% HBV RNA /K

®2 CVRAMLLVARERKSER
Table 2 Comparison of antiviral regimens between patients
in the CVR and LLV groups

=7y CVRZH(n=190) LLV#(n=212)
w2 [4(%) ]
ETV 80(42.11) 98(46.23)
TDF 19(10.00) 46(21.70)
TAF 71(37.37) 44(20.75)
TMF 20(10.53) 1(0.47)
BB 2 0(0.00) 23(10.85)
YU ERIRITHS I LB (%) ]
248 J ~ 96 JH] — 145(68.40)
296 J&] ~ 144 7] — 51(24.06)
>144J# — 16(7.55)

T : CVR, 5E &R 8 24 W 255 LLV, fIR0K 2 MUAE s ETV, B K6 5
TDF, & BB it 5 ZMLnk e s TAF, & SR N I B idi 8 =65 s TMF, 3¢
KR — R Rl Tk,

R E ST CVR 4l 5 £ H % Logistic [ 9 43 A7 1IE 52,
HBV RNA # Jy & A= LLV B9 00 7 fG B I & o i
HBV RNA /K P55 = 286 CHB B % & A2 LLV i HE5
ST B 1 1,163 %5, X 4518 5 [ N 2 W5 45

— 30 ROC fh 44y BT R W, 1L HBV RNA 2 Wi
LLV [ AUCAY K 0.567 , 12 1 3R S0 A%, $27m LA Sl
SEAZ WS bR I RE I AT B o SRR GE A 2 (R
SIREAS 7 o JE LG, T AR RO E AR g, R
& LLV 41 HBV RNA /K P34 5 T CVR 41, {H LLV 41
i H A 1) HBeAg B P £ 35 HBV RNA 7K S35 3 45
5, DT RE 0 1 2% 46 A 110 B (AR 0 RBBORE . B 4R 1M v

100—

60— ’
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N
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H:HBV, ST 908 s LLV ARG TE IMLAE s ROC, 323 RV ERFAE
E1 HBV RNAiZET LLV # ROC H £k
Figure 1 ROC curve of HBV RNA for diagnosing LLV

£3 CHBEEX4LLV K% REZE Logistic B 134 17

Table 3 Multivariate Logistic analysis of factors associated with LLV occurrence in chronic hepatitis B patients

FeFR BIH SE Wald OR(95%CI) P
FFiEAL (TE=0,=1) 0.372 0.260 2.042 1.451(0.871 ~2.417) 0.153
JF 4 fadiE (F6=0,4=1) 0.505 0.465 1.179 1.657(0.666 ~ 4.120) 0.278
HBV RNA (log,, copies/mL) 1.151 0.048 9.721 1.163(1.058 ~ 1.278) 0.002

1 : CHB, 18V Z R s ULV, IR 22 MURE s HBV , LU 99055 ; SE, bRifE iR s OR, LB EX 595%CT,95% A7 X ] .
#4 HBeAgRBHEATN HBeAg PR A BHEHIEIRILE

Table 4 Comparison of indicators between patients in the HBeAg-negative group and the HBeAg-positive group

b e DAL ey P St Pl

LR RJFREALL 51 (%) | 48(34.29) 18(25.00) X=1912 0.167
TR 5 AH I I A g 451 (%) 16(11.43) 5(6.94) X=1.071 0.301
HBV RNA (log,, copies/mL) 2(1~3) 6(4~17) Z=-9.962 <0.001
HBV DNA (log,,1U/mL) 2(1~2) 2(1~2) 7=-0.732 0.464
ALT(U/L) 31.40(19.25 ~ 44.75) 31.00(22.00 ~ 48.00) Z=-0.900 0.368
AST(U/L) 28.50(24.00 ~ 40.75) 30.00(25.00 ~ 40.00) 7=-0.124 0.901
TBil (wmol/L.) 14.60(11.00 ~ 20.13) 13.70(9.75 ~ 18.88) Z=-1.202 0.229

1 :HBeAg, LRI 5F e HUE ; HBV, LBINF 29575 ALT, N &R S S % A5 5 AST, KA ZIR 2 IEFE RS ; TBIl, M HLT & .
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P o A Bl TORS 1 b U 40 T e R OCTE Y A
TEFF AR K -9 75 2 ) ) A8 3, DT E A7 i 0 4 P
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LLV B3I 52 2 JF 5 Tk K 20 B g & A= 1 4 S7 FE 6 14
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75, LLV 40 5 % 1113 HBV RNA 5 HBV DNA G i # 4 ¢
PE 33X 5 BEAT 8 B B0R B IR T 5 3 AH Sk B AR
A MRS5S —F 0 HE T RS 25l
DNA & il {7 JC 3 ¥ 1] 7 B& cccDNA 4 %, JL i} HBV
RNA fE 5 50/ 1 b S B JH P s B AR 6 1 o % AR 9AR
S (58 L 1% HBV RNA 5 HBV DNA I 5 1F AR %60,
A BAE S AT 45 R — 5

Zi BRI HBV RNA & PFAh CHB £ % 87 27
RSB BURFE i . SRR R R BT SR TP
7 RS AR, 38 AT A S LLV (8l S B0 7 K
HBV RNA g4 A& BV, A7 B R 300 LLV B I
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ek CHB B3 1) 2 f 4 B LA SR M B KM, A
WEFEAIAFAE— 2 (R SR BRA%E - (1) I CVR AR N A B A Bt
JREEIRTT A, AL BN B DA AL 5 R — 2K, iRt
785323 M (2) 1fiL 3% HBV RNA 2 i LLV (1) AUC

(0.567) B, B T Foili PR3 FHYE L (3) AR WF5E A
SO [RBTG5 BT, W] BEAEAE VS E R PRI 1y 5 (4) R PPAl JE
2R 1ML HBV DNA ZKV-XF 48 JAGU 25 25 01077 45 )= i 1
oo B, A BA TR T e 2 o Hi RE R A S I, 3
RFEA G, B 5 AN R 5E R R K697 B B AN a8 A4
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