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[ Abstract] Objective To study the changes in the serum markers in chronic hepatitis B patients who have had
previous treatment with long-acting interferon therapy of nucleoside and those who have not and to assess the value of the
serum markers for clinical prognosis evaluation. Methods The clinical data of 411 cases of chronic hepatitis B were
collected. All cases were given the additional treatment of long-acting interferon between October 2019 to April 2022. The
cases were divided into two groups, a previously treated group consisting of patients who had been treated with nucleoside
and nucleotide analogues (NAs) for more than 6 months after they became infected with hepatitis B virus (HBV) for over
6 months and an initial treatment group, or treatment naive group, consisting of patients who had HBV infection for over
6 months and received no treatment or patients who have stopped NAs therapy for more than 6 months. The serum
marker levels of the previously treated group and the initial treatment group, i.e., the previously treatment-naive patients,
were compared, and the receiver operating characteristics (ROC) curve was used to evaluate the value of the baseline levels
of hepatitis B surface antigen (HBsAg) and HBV pregenomic RNA (pgRNA) for predicting the rate of cured cases in the
two groups. Results There was no significant difference in the rate of cured cases between the previously treated group
and the initial treatment group. The baseline HBV DNA, HBsAg, and hepatitis B e antigen (HBeAg) levels of the cured
cases in both groups were significantly lower than those in the uncured cases (P<0.000 1). After 48 weeks of treatment, the
serum HBsAb levels (mIU/mL) of the cured cases in both the previously treated and initial treatment groups were
significantly higher than those of the uncured cases in the two groups (previously treated group: 78.97+22.57 vs.
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0.99+0.38, P<0.0001; initial treatment group: 235.50+175.00 vs. 1.32+0.88, P<0.0001). The serum HBsAb levels
(mIU/mL) of the cured cases in the initial treatment groups were significantly higher than that of cured cases in the
previously treated group (235.50+175.00 vs. 78.97+22.57, P<0.0001). Within 0 to 60 weeks of treatment, HBV pgRNA
levels of cured cases in both groups were significantly lower than those of the the uncured cases in both groups (P<0.0001).
Multivariate logistic regression and ROC curve analysis showed that baseline serum HBsAg was the influencing factor and
predictor of interferon efficacy in both the previously treated cases and the initial treatment cases, with the area under the
curve (AUC) being 0.80 (95% confidence interval [CI]: 0.7423-0.8615, P<0.0001) and 0.74 (95% CI: 0.6283-0.8604, P=
0.0079), respectively, and the optimal cut-off values being 244.60 IU/mL and 934.40 IU/mL, respectively. However, the
baseline serum HBV pgRNA level of under 1340.00 copies/mL in the initial treatment cases led to better sensitivity and
better specificity in efficacy prediction, with the AUC of the baseline HBV pgRNA being 0.9649 (95% CI: 0.9042-1.0000,
P<0.0001). Conclusion Among the previously treated cases and the initial treatment cases, patients who achieve clinical
cure have lower levels of HBV DNA, HBsAg, and HBeAg at baseline, lower level of HBV pgRNA over the course of their
treatment, and higher level of HBsAb at week 48. Baseline HBsAg levels can be used to effectively predict the clinical cure

outcomes in previously treated cases and initial treatment cases. Baseline HBV pgRNA levels also exhibit a high predictive
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value for treatment outcomes in initial treatment cases.
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Fig 1 Clinical cured cases in the prevoiusly treated group (A) and the
initial treatment group (B)
Previously treated group consists of chronic hepatitis B patients who have
been treated with nucleoside or nucleotide analogues (NAs); initial treatment
group consists of patients who have not received any previous treatment or have

stopped NAs therapy for more than half a year.
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Table 1 Comparison of baseline indicators in the different populations enrolled
Group n Male/case (%)  Body mass index/(kg/ m?) Agelyr. DNA/(Ig IU/mL) HBsAg/(IU/mL) HBeAg/(PEIU/mL)
Previously treated
Cured 58 50 (86.21) 24.96+1.15 39.02+1.01 2.57+2.21 252.70+65.30 0.02+0.01
Uncured 283 234 (82.69) 23.51+0.57 39.10+0.50 6.19+£5.86 2812.00+450.60 3.28+1.49
P 0.5126 0.4349 0.1307 <0.0001 <0.0001 <0.0001
Initial treatment
Cured 12 7(58.33)" 23.65+0.85 40.00+2.45 4.06+3.87° 198.80+92.89 0
Uncured 58 35 (60.34)" 23.26+1.06 35.30+1.41 6.8026.55° 8164.00+2639.00" 4.04+3.81
P 0.8970 0.8870 0.3156 <0.0001 <0.0001 <0.0001

® P<0.05, " P<0.000 1, vs. the corresponding cases in the previously treated group. The baseline HBV DNA normal range is 0-20 IU/mL. The normal range of
HBsAg is 0-10 IU/mL. The normal range of HBeAg is 0-0.1 PETU/mL.
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Fig 2 Comparison of HBsAg and HBsADb levels after interferon treatment among the follow-up cases in different populations
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Fig 3 Comparison of HBV pgRNA levels in different populations after 0-60 weeks of interferon treatment (n=127)
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Table 2 Statistical results of the logistic regression of the effect of baseline index levels on the efficacy of interferon in different populations

Group Index B SE X OR 95% CI P

Previously treated Sex —1.60 0.14 0.33 0.20 0.1515-0.2667 0.5670
Age 0.016 0.02 0.81 1.02 0.9810-1.0520 0.3690
DNA 0.00 0.00 1.30 1.00 1.0000-1.0000 0.5680
HBsAg —0.00 0.00 0.38 1.00 0.9970-0.9990 <0.0001
HBeAg 0.074 0.11 0.42 1.08 0.8690-1.3340 0.4980
HBV pgRNA —2.02 0.30 15.65 0.13 0.0702-0.2253 <0.0001

Initial treatment Sex —0.01 0.63 0.00 1.00 0.2900-3.4120 0.9900
Age 0.06 0.04 3.10 1.06 0.9890-1.1450 0.0980
DNA 0.00 0.00 1.58 1.00 1.0000-1.0000 0.7080
HBsAg —0.01 0.08 23.43 0.99 0.9820-1.0010 0.0140
HBeAg —90.42 1669.25 2.90 0.22 0.1138-0.3815 0.9570
HBV pgRNA —0.59 0.56 18.25 0.56 0.1558-1.4070 0.5560

B: partial regression coefficient; SE: standard error; OR: odds ratio; CI: confidence interval.

*3 AEANBEMFEHBsAgFNHBY pgRNAZK T H B FH Z 7 HIROCH #T
Table 3 ROC analysis of interferon efficacy according to the serum HBsAg and HBV pgRNA levels in different populations
Group Index AUC 95% CI Optimal cut-off value Sensitivity/% Specificity/% P
Previously treated HBsAg 0.80 0.7423-0.8615 244.60 IU/mL 77.78 72.39 <0.0001
HBV pgRNA 0.58 0.4586-0.7024 3955.00 copies/mL 77.78 42.13 0.2606
Initial treatment HBsAg 0.74 0.628 3-0.8604 934.40 TU/mL 100.00 50.85 0.0079
HBV pgRNA 0.96 0.9042-1.0000 1340.00 copies/mL 94.74 88.89 <0.0001

AUC: area under thecurve; CI: confidence interval.
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Fig 4 ROC curves of using baseline serum HBsAg and HBV pgRNA levels to predict interferon efficacy in patients with chronic hepatitis B
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S IR R AE 2022488 3 T Fe i 7KK (20.45% ) o A4S
DAFERRYT FE ™, 6 8 oM B S R T 55 1,
AR IR G HAE A M 296 1002 O P 1 53 1 0 2 = 1
A, RIS A AL LM 5] LU B e 4
TR, AL 22 51 FE AN Geie 1 2 g 1 AE G, 15
HRCRH R ERIRAII

BN G BE IR T 7 X HBe AgRF % N AT BT 5 B, MASHF
IS HBe Agi 7% %K E , i /D4 HBeAglHME &6 9%
ST B FLSE BT I PR YA A, ELWIYA SR I Lk
HBeAgFHM:TC— il RIA A, IR0, 2k HBeAgRITE
S PR IG R YA A0 L BT 5, 3271 T HBeAgR M i 4 S B
I R34 AT A E R B K. ML HBs Ab I 25 A Hit /K P ok
B, WUSSL I, 18 I RIE US4 6.19% ~ 9.66%
Bl 252 %, I H % H HBsAghi 22 B M AIHBs AbFELE I 24
5 kAR R R, AR & B, T i 706G
PRIG AU 2 20224F10 R4 W HBsAgRr£2 B, 1M i
HBsAbAFEE N, Tolih RS2 0 19 (AU FFHBV pgRNAL)
FATE) . WUZESIRFSE & SLHBsAb> 100 TU/mLjp {712 IIfi &
THRE B R EARRNEE, L, R Tk 8RR I R
TR I AR & A, B T 4% BRI RYA A S I HBs A g

FERR SRR, B N #E— 2B 5R HBsAb> 100 TU/mL LA & AT
McccDNAVEBR . FiE [E N 24 o JF g I R A
LA S e B9, SRV 22 2 2 R FAAS PR DG 114 1 37
405 S ccc DN AFE R IE A ilfs R VA B 35 IR A
RO . GANFE T T RIG B I (61 ) L /NS
fiFcccDNAE H, A 27%(13/48) 519l € SZ I HBV 5¢ 41
B, 3K B T 9 EE AE R A, LI R VA A0 1 0 T
cccDNATEBRIE DA T ZE— B 0o . HAR, 414
cccDNA & B 1 S M T HBV S il (O FE R B AE TS I, A
B FHBVE & KN & AN A, (0 T 412105
R AR R A R, MELLSOR B BT FE AR, AR IR
K XA I A SIS ARAE Y B I — 2 T ORI
BEDT, AL IR RGBS ILE 25340 1 L RAEE
#% . HBsAb> 100 TU/mLFIHFZH 4 cccDNAKI®>* 1,

HBV pgRNAJZ3.5 kb X/NTHBV A& K 21, HoAk—
HVFSEHBVIEGE (4 [T 41 L A% Pl cccDNA, JEcccDNAFE 5%
PR AR R, AT AT A M S B ccc DNATH MRS,
K, ## 3 HHHBV pgRNA R g A AE 2 P 72504 ] 1%

BhR>, ZERIINASIAYT T, HBV DNAZK I AN GEE
S AR B ccc DN AFAR S, pgRN A A AN AZ
NASHUR E5 25010 B 52 0, PRI SE UE S5, I RIG A
2} 5, (HBsAgPAPE k< 0.05 TU/mL) (Y HBV pgRNA {5
12 RN RS BOAIOR™ . 58 i TR IR T &b F
WHA L NTE, HAL W] g2 52 HBsAg . HBeAghk i il
HBV pgRNAZKF-XF PPN I RVA 45 Jmi 4 25 30
[F) (8 206 151 A BRSO FE DN AZKF- . HBsAg/KF- il
HBeAg PP F 4wy, B 26 4 $ARERIIARTT Ji 191 75 22
FEA, B O R 2AAR, AR I 7 i (AR HE— AR R
AHRIEFR, T HBs Ag/K-F- il LIAT RS 2 AT AT
BEIRYTROR DL SR Je A2 KU . AIF9E Zelogisticlnl 1943
T B 22 1 3 2975 ) HE 2k HBs Ag U ROC I 28, [R]AFSIE I H:
A 2696 . WA AL B T4 R IR T AR (P< 0.05),
M2 VA I FELE HBsAg< 244.60 TU/m LI A 45 1w A0k
J(77.78% ) A5 (72.39% ), W] S ARIA A, 23R
1) S L HBs Ag i LAE 5] S i T8 475 40176 9%
IHBsAg< 934.40 TU/mLItL T AT I PRI TR, A8 b
PR BE 55 155 (100.00% ) 1717 R 57 B2 A 1% (50.85% ) o WG 2HL
I (9 1775 FEZEHBY pgRNARI ST HT o, 28369 Bl 7E
logistic [BIH 53 BT HiZ bR 2T T R SE I R 2, AN EWIA
5 97 R AR R K R, {H R ROC/MT B 7R Xt T 4367 1
I 250 T A5 SR AN BRAR, R S PR, T A W6 5 461
HBV pgRNA< 1340.00 copies/mLH 4 45 b i fU M Al
SEME T TR, 6P FELR L HBY pgRNA R AE A HiH]
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WA T4 R0 RO 1 bRk
25 I, LR HBsAg/K W 1E R 2 ZAHJf ZREPNEIREN

ARG M54, A HBY pgRNAKT.
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