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Abstract: Objective To investigate the predictive factors for HBsAg clearance in chronic hepatitis B (CHB) patients with a low
level of hepatitis B surface antigen (HBsAg) treated with pegylated interferon a-2b (PEG-IFN-a-2b) , to establish a combined
predictive model and a nomogram based on multiple factors, and to provide a reference for formulating individualized treatment
regimens and predicting treatment outcome in clinical practice. Methods A retrospective analysis was performed for 167 CHB
patients with HBsAg <1 500 IU/mL who attended The Third People’s Hospital of Kunming from January 2022 to January 2024 and
were treated with PEG-IFN-a-2b. According to whether clinical cure was achieved, the patients were divided into HBsAg clearance
group and HBsAg non-clearance group. Related data were collected, including general information and serological/biochemical/
virological indicators at different time points during treatment. The independent samples i-test was used for comparison of normally
distributed continuous data, and the Mann-Whitney U test was used for comparison of non-normally distributed continuous data;
the chi-square test was used for comparison of categorical data. The multivariate logistic regression analysis was used to identify
independent influencing factors. The receiver operating characteristic (ROC) curve was used to assess the value of indicators used
alone or in combination in predicting clinical cure, and calibration curves were plotted to assess the risk prediction model.
Results The univariate analysis showed that there were significant differences between the two groups in age (1=-6.839, P<
0.05) , history of nucleos (1) ide analogue treatment for over 1 year (}*=59.339, P<0.05) , genotype (¥*=4.610, P<0.05) ,
nonalcoholic fatty liver disease (X2=5.319, P<0.05) , hepatitis B virus DNA status before treatment (X2=60.861 , P <0.05),
compensated liver cirrhosis ()(2=10.960, P<0.05), HBeAg status before treatment (X2=l9.060, P<0.05) , a history of interferon
treatment (x¥*=8.162, P<0.05) , presence of interferon antibodies after treatment (¥*=12.858, P<0.05) , HBsAg level before
treatment (Z=-7.412, P<0.05) , alanine aminotransaminase (ALT) level at baseline (Z=-6.117, P<0.05), ALT level at 12
weeks of treatment (Z=-7.171, P<0.05) , platelet count (PLT) at 24 weeks of treatment (Z=-3.622, P<0.05) , and thyroid
stimulating hormone (TSH) level at 24 weeks of treatment (Z=-2.830, P<0.05). The multivariate logistic regression analysis
showed that age (odds ratio [OR]=1.230, P=0.007), history of nucleos (1)ide analogue treatment for over 1 year (OR=0.008, P=
0.011), HBeAg status before treatment (OR=0.003, P=0.012), HBsAg level before treatment (OR=1.005, P=0.014), ALT level
at baseline (OR=0.949, P=0.014), ALT level at 12 weeks of treatment (OR=0.969, P=0.016), PLT at 24 weeks of treatment
(OR=0.969, P=0.022), and TSH level at 24 weeks of treatment (OR=3.608, P=0.045) were independent influencing factors for
HBsAg clearance at 48 weeks of treatment in CHB patients with HBsAg <1 500 IU/mL. The Hosmer-Lemeshow goodness-of-fit test
yielded x*=1.398, P=0.994, indicating that the model had good fitting. The Bootstrap method was used to perform internal
validation of the nomogram model, and there was a good degree of fitting between the calibration curve and the ideal curve, with a
mean absolute error of 0.029. The ROC curve analysis showed that the combination of predictive factors had an area under the ROC
curve of 0.982 (95% confidence interval: 0.961—0.999) , with a sensitivity of 94.10% and a specificity of 93.10%, suggesting that
the nomogram model had a good discriminatory ability. For the CHB patients with HBsAg <1 500 IU/mL and different features,
further analysis of HBsAg clearance rate at 48 weeks of treatment showed an HBsAg clearance rate of 69.60% for those with
HBsAg <67.65 IU/mL before treatment, 58.30% for those with a baseline ALT level of 262.50 U/L, 68.30% for those with an ALT
level of 92.50 U/L at 12 weeks of treatment, 42.40% for those with PLT =104 x 10°/L. at 24 weeks of treatment, and 48.30% for
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those with a TSH level of <1.38 wIU/mL at 24 weeks of treatment, with significant differences between the two groups (all P<

0.001). Conclusion Age, history of nucleos (t)ide analogue treatment for over 1 year, HBeAg status before treatment, HBsAg

level before treatment, baseline ALT level, ALT level at 12 weeks of treatment, PLT level at 24 weeks, and TSH level at 24 weeks

of treatment are independent predictive factors. The combined prediction nomogram model constructed in this study has a relatively

high value in predicting clinical cure at 48 weeks of PEG-IFN-a-2b treatment in CHB patients with HBsAg<1 500 IU/mL, thereby

providing a reference for selecting suitable treatment population and predicting clinical cure.
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ALT 7K}y 93 U/L, G YT 24 J& TSH 7Ky 1.82 wIU/mlL,

HIRYT 48 JH 5230 HBsAg T B i U ABE %6 0.524
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£1 1671 HBsAg<1 500 IU/mL ] CHB & E KIG KR Z R LB
Table 1 Comparison of baseline clinical characteristics in 167 CHB patients with HBsAg<1 500 IU/mL

¥ k5 HBsAg 41 (n=51) HBsAg R FRA (n=116) G Py

PN (%) ] X=0.327 0.567
5 31(60.8) 65(56.0)
& 20(39.2) 51(44.0)

i (%) 28.29+10.01 40.29 +10.63 1=-6.839 <0.001

NAJAYT 52 VAELL [ (%) ] X=59.339 <0.001
P 44(86.3) 26(22.4)
i 7(13.7) 90(77.6)

A IFNIRYT L[5 (%) ] Y'=8.162 0.004
P 22(43.1) 25(21.6)
5 29(56.9) 91(78.4)

FER 43I 4] (%) ] X=4.610 0.032
Bl 28(54.9) 43(37.1)
cHl 23(45.1) 73(62.9)

AT Mg 0 12 s 5] (%) ] X=5.319 0.021
H 17(33.3) 20(17.2)
J 34(66.7) 96(82.8)

HLR AR T 50 5 [ (%) ] X=0.151 0.697
&l 11(21.6) 22(19.0)
G 40(78.4) 94(81.0)

R 1 (%) ] X=10.960 0.001
el 5(9.8) 40(34.5)
7 46(90.2) 76(65.5)

JAYTHT HBV DNARZS [ (%) ] X'=60.861 <0.001
B34k 46(90.2) 29(25.0)
[{ER S 5(9.8) 87(75.0)

JRITHT HBeAg KA [ 11(%) ] X'=19.060 <0.001
3 43(84.3) 56(48.3)
[H-p: 8(15.7) 60(51.7)

VAT RIS IE IEN HUAR 91 (%) ] X'=0.658 0.417
= 4(7.8) 14(12.1)
= 47(92.2) 102(87.9)

YAYT T B IEN oA [ 4] (%) ] X'=12.858 <0.001
= 5(9.8) 43(37.1)
& 46(90.2) 73(62.9)

YAYT T HBsAg 7K (1U/mL) 91.18(5.47 ~ 62.44) 597.35(149.24 ~ 1 206.01) =-7.412 <0.001

LR K S
WBC( x 10°/1) 5.32(4.38 ~ 6.58) 5.26(4.46 ~ 6.25) 7=-0.248 0.804
NEUT( x 10°/L) 2.88(1.98 ~4.51) 2.90(2.05 ~ 3.75) Z=-0.182 0.855
PLT( x 10%/L) 226.00(174.00 ~ 266.00) 215.50(164.25 ~ 260.75) 7=-0.787 0.431
ALT(U/L) 93.00(68.00 ~ 145.00) 38.00(23.25 ~ 69.50) Z=-6.117 <0.001
TSH(IU/mL) 2.72(2.16 ~3.71) 2.89(2.21 ~4.77) Z=-1.058 0.290

JRIT 12 A KF
WBC( x 10°/1.) 3.12(2.45 ~ 4.07) 3.25(3.65 ~ 4.16) 7=-1.437 0.151
NEUT( x 10°/L) 1.32(1.04 ~ 1.63) 1.34(0.99 ~ 1.85) Z=-0.224 0.823
PLT( x 10°/L) 125.00(100.00 ~ 175.00) 145.00(105.75 ~ 195.25) Z=-1.712 0.087
ALT(U/L) 141.00(120.00 ~ 156.00) 54.00(42.70 ~ 85.00) Z=-7.171 <0.001
TSH(IU/mL) 2.65(1.46 ~4.15) 2.54(1.61 ~4.16) 7=-0.127 0.899
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Table 1(continued)
eIty HBsAg i R4 (n=51) HBsAg A TEFRAL (n=116) SRR P
AT 24 RUACT
WBC( x 10%/L) 2.65(2.47 ~3.55) 3.15(3.59 ~ 3.98) Z=-1.189 0.235
NEUT( x 10%/L) 0.99(0.84 ~ 1.14) 1.04(0.88 ~ 1.46) 7=-1.747 0.081
PLT( x 10°/L) 135.00(115.00 ~ 156.00) 100.00(85.00 ~ 152.00) 7=-3.622 <0.001
ALT(U/L) 89.00(74.00 ~ 103.00) 85.00(60.00 ~ 125.00) Z=-0.108 0.914
TSH(IU/mL) 1.25(0.84 ~2.43) 1.97(1.28 ~2.97) 7=-2.830 0.005

W CHB, 18 M R 48 s NA AT (B2 ) 5L HBY , L BUIT 48 9%6 B ; HBeAg, C BT R e HL I IFN, THEFK s HBsAg, Z BT 5 R LR
WBC, FI4IHL s NEUT, HE R 4 ; PLT, i/ ; ALT, 75 2R 2 SEFE RS Il s TSH, £ HUR IR % .

%2 HBsAg<1 500 IU/mL ) CHB £ & 3477 48 B LI HBsAg 5B 89 % [ 2 Logistic [3 13 4 47
Table 2 Multivariate Logistic regression analysis of HBsAg clearance in CHB patients with HBsAg<1 500 IU/mL after 48

weeks of treatment

eIt B SE Wald OR 95%CI Py
RIS 0.207 0.077 7.264 1.230 1.058 ~ 1.430 0.007
NA VAT S 14ELL 1 -4.858 1.917 6.423 0.008 0.001 ~ 0.332 0.011
HIFNIRIT S -0.878 1.075 0.667 0.415 0.051 ~3.418 0.414
HE K 3 A -1.703 1.409 1.460 0.182 0.012 ~2.883 0.227
ARG PG 5 P 9 0.674 1.114 0.366 1.963 0.221 ~ 17.436 0.545
AR A A 1.680 1.533 1.202 5.367 0.226 ~ 108.206 0.273
JAYFRT HBV DNARZS -1.978 1.265 2.444 0.138 0.012 ~ 1.651 0.118
VAT HT HBeAg IR TS -5.802 2.299 6.372 0.003 0.001 ~ 0.273 0.012
RS IR TEN HUA -2.359 1.647 6.008 0.095 0.004 ~ 2.384 0.152
JAYTHT HBsAg 7K - 0.005 0.002 6.008 1.005 1.001 ~ 1.010 0.014
BT 24 JF PLT /K P -0.031 0.014 5.258 0.969 0.944 ~ 0.995 0.022
Lk ALT K -0.052 0.021 6.058 0.949 0.910 ~ 0.989 0.014
YBIT 12 A ALT K -0.031 0.013 5.785 0.969 0.945 ~ 0.994 0.016
JRYT 24 J& TSH /K- 1.283 0.641 4.006 3.608 1.027 ~ 12.673 0.045

1 CHB, 121 OB 48 s NA  AZ T (112) 25 U% ; HBV , B 5995 35 s HBeAg, LB R e BUI IFN, THEE s HBsAg, LB 5 L MiHo )i ; PLT,

M/ 5 ALT, N R R AR AL TSH, S HUR AR ; OR, LU LL s €1 BAF XA,

PoE= 0 20 ALY 80 100
BT 24/ PLTKE 0 100.,..200 300 400 500
JBIT24ATSHAKE 10 8 6 0

T BIALT KT 0 80 130 160200 240

BT 12/EALTATE G 50 Ap0 150 200 250 300 350
Fi B s s

JAITBIHBsAgIK T 1600 1200 800 _400

NASI&FF 2145 E ey

s . HBeAgpEM £
JATTRTHBeAgIRZS HBeAglfM

B 250 Wm 50
= 0.002 0.03 0.3 0.85 0.99

T CHB, 18 H: LT 458 s NA AT (TR ) ZS LI s HBeAg, L TRIF 48 e BT
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Figure 1 Nomogram model for predicting HBsAg clearance
in CHB patients with HBsAg <1 500 IU/mL after 48 weeks
of treatment

1 :CHB, 18 ¥E L HINT4 s HBsAg, LHINT4 F MR .
2 S E#EEIFN HBsAg<1 500 IU/mL #) CHB £& 3877
48 [E) LI HBsA g i35 B& B 1 i 2k
Figure 2 Calibration curve of the Nomogram model for
predicting HBsAg clearance in CHB patients with
HBsAg<1 500 IU/mL after 48 weeks of treatment
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Figure 3 ROC curves of individual indicators and the
combined prediction model for diagnosing HBsAg
clearance after 48 weeks of treatment in CHB patients
with HBsAg<1 500 IU/mL

AR 3552 PEG-TFN--2b - BUATF BT AR fE 1L A
WEFEIR & B, NATRYT 58 1AE L)L & HBsAg<1 500 TU/mL
(1) CHB fR 5 IR Y7 48 i) S I PR TA AL 1 il 57 52 e PR 2R
AR Ry S IR T AR R ) 2 S 8, Xt R
AR NA YRIT N5 4 PEG-IFN-ai-2b % 4% 5 5 35 9
PR T LR

HBeAg BHPE$E /R CHB B ot A J5 B, LA XT HBV
1) G 2 T BE Ty 39, 2R AT HBsAg T BRI R4 1F .
T 2 H R MW BRI J& B T PEG-IFN JR YT, 323
HBsAg W B 2 1 18 3 25 T HBeAg FHE S 1718 A
F 5% 45 P UE 5L, HBeAg B T 4 4 HBsAg<1 500 1U/mL

() CHB AR IR Y7 48 i) 52 BRI PR A 7 T 4SS 78 (74 28 4k
ZIG AR {L HBeAg A 855, 75 PEG-IFNIG YT )5,
HBsAg ¥ B % 8 &5 | #E PEG-IFN- o -2b i J7 1,
HBsAg i 2 ] 3: 252 HBeAg AR5 2

5 F HBsAg (% /K 7 CHB H 2 (97 500 Hi 5 FF 5% %
P, FL2E HBsAg 7K (1<100 TU/mL) AR , Heil R34 A
o R4k HBsAg /K J& PEG-IFN-a 34 ¥7 CHB
FRH I HBs Ag 3 BR A% O T SE bR, Al Sr R B
PNFE ) Zhang 25 HFFERE L 2 L4 HBsAg /KT
24100 TU/mL I, HBsAg Vi R 81 35 53.9%; T 24 HBsAg 4k
KT T 25 10 000 TU/mL B, V5 BRI B 2 7.9% , AR AF
SR ZE M V677 BT HBsAg 7K -4 PEG-IFN-a-2b 3377 HBsAg<
1 500 TU/mL fi) CHB £ # 48 J&] 5288 HBsAg 1 b i il 57 5%
M PR 2R, 24 9A 97 B HBsAg 7KF- 4 67.65 TUMmL I, AUC 2y
0.861, HBsAg<67.65 IU/mL i) HBsAg 1 [ %N 69.60%. %
% 2510 Bl Huang 252 WF 5% ] B 2 W1, 5% 4% HBsAg<
1 500 IU/mL 55 HBsAg ¥ B R 52 IEAH G . O A WF S HLiik
52, HBsAg<10 TU/mL I , HBsAg i % 4 81.82% 2, Xf T
A% Bl Mk HBsAg #5447 3, JuH & HBsAg 7K *F-<200 [U/mL
# R PEG-IFN AT A BRI RIA 2

1E PEG-IFN-a-2b 3G 7 W], e lyay 7 v s B AY IS
FEALT i GE o <5 5 EH R ) 2 5 R 0306 1)
T i 5 3R 2 04 JF U A 0 T F T G e T 2, B A
5 HBsAg i B A4 B 2208 80 f1 , ALT /K- RT 1A HBsAg i
i RO A T2 — 232 AW R, B4R ALT /K
SEFIIG YT 12 i ALT 7KF J& HBsAg<1 500 TU/mL ) CHB
FEEIRYT 48 JE S RIG A Ak S e R 3 Al AR Dy
S ORI Y T S H. Huang 2525 WF5T RIREIESE , 3
28 HBsAg /K- (ALT Ji 8 48 it A4 4 /& PEG-IFN-a 137
ARAHIG ARTA 0 1) I AR A (1 T AR o

®3 BNMERURBKESRIURRMSHNEILER

Table 3 Comparison of diagnostic value between individual indicators and combined predictive model

izt AUC HWHE ZIEARE BURE (%) FERIE(%) 95%CI {8 P{H
RIS 0.801 34% 0.583 82.40 75.90 0.722~0.880 -4.631  <0.001
NAJRYTH T4ELL B 0.819 0.639 86.30 77.60 0.758 ~0.880 -5.745  <0.001
BRI HBeAg R4S 0.680 0.360 84.30 51.70 0.612~0.748 -8.648  <0.001
TAYFHT HBsAg /K- 0.861 67.65 1U/mL 0.627 76.50 86.20 0.795~0.927 -3.771  0.001
HELE ALT K 0.797 62.50 U/L 0.565 82.40 74.10 0.721 ~0.874 -4.972  <0.001
IGYT 12 8 ALT K 0.849 92.50 U/L 0.671 84.30 82.80 0.774~0.923 -3.918  <0.001
JAYT 24 H PLT /K 0.676  103.50 x 10°/L, 0.386 84.30 54.30 0.594~0.758 -7.168  <0.001
16T 24 J& TSH K- 0.638 1.38 wIU/mL 0.302 56.90 73.30 0.545~0.731 -7.131  <0.001
A 10 I8 7 0.982 0.872 94.10 93.10 0.961 ~ 0.999

TE:NALH (B 2R s HBeAg, ZRUIT 5 e U HBsAg, ZAUT R R YU ; PLT, ML/ 5 ALT, N FR R IEFE A TSH, 42 HUR AR ISR 5

AUC, ZiRE B M 2k T AL O, B A5 X i) o
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R4 TREFHET CHB BEIGTT 48 /5 HBsAg iEBR EHYLL 5L

Table 4 Comparison of HBsAg clearance rates in CHB patients after 48 weeks of treatment under different characteristics

b % HBsAg i R4 HBsAg AE R4 X 1H PAH

TAYF T HBsAg /K[ ] (%) ] 60.733 <0.001
<67.65 1U/ml. 56 39(69.60) 17(30.40)
>67.65 TU/mL 111 12(10.80) 99(89.20)

FLL ALT KT [H1(%) ] 46.094 <0.001
>62.50 U/L 72 42(58.30) 30(41.70)
<62.50 U/L 95 9(9.50) 86(90.50)

1697 12 8 ALT 7KL 41 (%) ] 67.836 <0.001
>92.50 U/L 63 43(68.30) 20(31.70)
<92.50 U/L 104 8(7.70) 96(92.30)

BT 24 J8 PLT AKE[1(%) ] 13.566 <0.001
>104 x 10°/L, 92 39(42.40) 53(57.60)
<104 x 10°/L. 75 12(16.00) 63(84.00)

YRYT 24 A TSHIK L) (%) ] 13.978 <0.001
<1.38 wiU/mL 60 29(48.30) 31(51.70)
>1.38 plU/mL 107 22(20.60) 85(79.40)

1. CHB, 18 2RI s HBsAg, SRIIF AR R PR ; ALT, N & R E L AL PLT, /M TSH, e FUIR IR E

AHIE 5T 45 S R LB IT 24 JA PLT 7K F- J& HBsAg<
1 500 IU/mL /i) CHB £ # PEG-IFN-«-2b 577 48 J& 52 B
Il RIA BTSSR PR R, PTG TR AL, PEG-
TFN-ce-2b AT 410 il B i it 200 B o0 Ak ety a2 it /Nl
Az B, I 38 2 O S A S I/ MR IR, X HBV 1 B
{19 1] 32 40 JH 55 3% 25 S g 2 LRI BB 1R 2T vy v
PLT /KF- L PRF B, W] B3 3 PEG-IFN-o-2b 9 it 5
1E, HETTSZ 0 HBsAg 15 B , B UL PLT 7K 1] 45 Sy i R 76
AT RGTAG T 4 AR

1 PEG-IFN-o-2b 1G¥7 18] , 7 & TSH 5 3 AU —
PR R RN, B8 AT e S 38 2ok 81T T 4 A L 11 AR 4% 1 4t i
SEGE DI RE L A I T 45 SR I TR B AR L AR R
B, 9 20 FR R )T I 18] B9 TSH K P 1 52 R ka3, B
HBsAg i 520 N B3 ol .35 (P<0.05) , HiAY7 24 J8 TSH
7K HBsAg<1 500 1U/mL () CHB £ # PEG-IFN-a-2b
TRIT 48 JE AR A I ARTE A ST S R R . HUIR IR D e
TR PEG-TFN-a J& 97 V8 UL AN BB, (HZ RS AT
AE -5 5T 5 1Y llm R YA R ARG IR 7 b s B HVIR IR Zh BE T
PEH HBsAg i I Y S8 1 24 S5 8

ARBFFE R FH 22 [H & Logistic [71J7 4387 , LA HBsAg 15
B ML NAAEIRY NAJRYT S 1LAE DL HBeAg FHHE
TGYTHT HBsAg /K- FEZR SR YT 12 JRE ALT ZKF J697
24 JE I PLT 1 TSH /K- S5 F8 AV A 5000 P 2R, 44 B 0t
HBsAg<1 500 1U/mL f#j CHB £ # 7E PEG-IFN-a-2b i/ J7
48 JEl AR AT R IA A A 6 A T AR Y, I 2 1l sl A 5 2k

» DAL S BUIR 5 T ASE 28 ) T AL B o 7 hm R 592 B
SAVE S B ST RN T E DS S PN RS i S )
T KR I B T I )OI R 2 O Y AR
PREES T R0 22 VR SR _E i — 2D HESh IR PRI
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