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Abstract: Objective To investigate the predictive factors for the occurrence of HBsAg clearance in patients with HBeAg-negative
chronic hepatitis B (CHB) receiving peginterferon alfa-2h (PEG-IFN-a-2b) treatment, analyze the effects of various indicators on
the HBsAg clearance rate under different characteristics, and construct and evaluate a combined predictive model. Methods We
included 125 patients with HBeAg-negative CHB at Kunming Third People’s Hospital from May 2021 to May 2023. After treatment
with PEG-IFN-a-2b combined with nucleoside analogues for a course of 48 weeks, they were divided into HBsAg clearance group
and HBsAg non-clearance group. Their general information and serological, biochemical, and virological indicators at different
time points during treatment were recorded. Continuous data in normal distribution were compared using the ¢ test. Continuous data
in non-normal distribution were compared using the Mann-Whitney U test, and comparisons across different time points were
performed using the multiple paired-sample Friedman test. Categorical data were compared using the y* test. A Logistic regression
analysis was used to select variables to establish a combined multi-parameter predictive model. Receiver operating characteristic
(ROC) curves were generated to evaluate the diagnostic value of individual indicators and the combined predictive model for
HBsAg clearance. Results Before treatment, there were significant differences in baseline HBsAg level (Z=-3.997,P<0.05) and
treatment history (}*=8.221, P<0.05) between the two groups. During treatment, gradually decreasing trends were observed in
white blood cell count (}*=104.944) , neutrophil count (x’=132.036) , platelet count (}*=162.881) , and thyroid-stimulating
hormone level (TSH, ¥*=83.304, all P<0.05) , while alanine aminotransferase (ALT, ¥*=157.618) and alpha fetoprotein (x’=
159.472) showed gradually increasing trends (both P<0.05). At 48 weeks of treatment, treatment history (odds ratio [ OR]=0.232,
95% confidence interval [ CI]:0.071—0.753) , baseline HBsAg level (OR=13.423,95%CI :3.276—54.997 ) , the extent of decrease in
HBsAg from baseline after 12 weeks of treatment (OR=0.143,95%CI : 0.040—0.515) , the maximum ALT level during treatment (OR=
0.986, 95%CI: 0.980—0.993) , and the minimum TSH level during treatment (OR=3.281,95%CI: 1.413—7.619) were independent
factors affecting HBsAg clearance (all P<0.05). A combined predictive model for HBsAg clearance was built: Y=—1.603-1.462x
treatment history+2.597xbaseline HBsAg value—1.944xthe extent of HBsAg reduction from baseline after 12 weeks of treatment—
0.014xthe maximum ALT value during treatment+1.188xthe minimum TSH value during treatment. The diagnostic value of the
individual indicators for HBsAg clearance from high to low was as following: the maximum ALT value during treatment (AUC=0.824) ,
baseline HBsAg value (AUC=0.727) , the minimum TSH value during treatment (AUC=0.707) , the extent of HBsAg reduction from
baseline after 12 weeks of treatment (AUC=0.641) , and treatment history (AUC=0.636). The combined model showed better predictive
performance than the individual indicators, with the AUC being 0.921 (all P<0.05). Conclusion The combined model, constructed
with baseline HBsAg value, the extent of HBsAg reduction from baseline after 12 weeks of treatment, the maximum ALT value during
treatment, and the minimum TSH value during treatment, has high predictive value for the occurrence of HBsAg clearance in patients with
HBeAg-negative CHB after 48 weeks of treatment with PEG-IFN-a-2b, which can provide a reference for identifying suitable patients for

treatment and predicting clinical outcome.
Key words: Hepatitis B, Chronic; Interferon-alpha; Hepatitis B e Antigens; Hepatitis B Surface Antigens
Research funding: Yunnan Province Science and Technology Plan Project (2017FH001-088)
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£1 1251 HBeAg (1 CHB £ PEG-IFN-a-2b BX& NUC ;& Fr BB Lk 45 1T
Table 1 Baseline characteristics of PEG-IFN-a-2b combined with NUC treatment in 127 HBeAg negative CHB patients

48 JE i HBsAg Ik 7

r B (n=125) HBsAgiHR4H (n=37)  HBsAg ATFH 540 (n=88) ZIHE P
P (%) ] X=0.136  0.712
3 88(70.40) 24(64.86) 54(61.36)
& 37(29.60) 13(35.14) 34(38.64)
AEI () 34.07+12.46 35.59+13.50 33.42+12.02 1=0.885  0.378
I [(%) ] X'=8.221 0.004
ZIRBG 47(37.60) 21(56.76) 26(29.55)
WIREE 78(62.40) 16(43.24) 62(70.45)
IBIT I (%) ] X’=2.765  0.429
PEG-IFN-a-2b B & TEV 44(35.20) 9(24.32) 35(39.77)
PEG-IFN-a-2b ¢4 TMF 38(30.40) 13(35.14) 25(28.41)
PEG-IFN-a-2b ¢4 TDF 25(20.00) 9(24.32) 16(18.18)
PEG-IFN-a-2b #£4 TAF 18(14.40) 6(16.22) 12(13.64)
HBV DNARZS X'=2.637 0.104
[HER S 68(54.40) 16(43.24) 36(40.91)
Bk 57(45.60) 21(56.76) 52(59.09)
HBsAg (log,,1U/mL) 3.04(2.03 ~3.89) 1.94(0.78 ~3.33) 3.12(2.57 ~3.94) Z=-3.997 <0.001
WBC (x10°/L) 5.14+1.57 5.17+1.90 5.13+1.44 =0.102 0919
NEUT(x10%/L) 2.65(1.71 ~3.30) 2.31(1.51 ~3.27) 2.65(1.75 ~3.29) Z=—-0.430 0.667
Hb(g/L) 155.95+28.15 153.56+31.88 156.94+26.61 1=—0.605  0.546
PLT(x10"/L) 212.00(159.50 ~257.00) 221.00(167.00 ~263.00) 211.00(164.25 ~258.25) Z=-0.914 0.361
TBil(wmol/L) 13.00(9.45 ~19.20) 13.60(9.80 ~ 19.40) 12.75(9.55 ~17.83) Z=-0.357 0.721
ALT(U/L) 46.00(23.00 ~ 105.00)  49.00(23.00 ~ 125.00) 43.00(22.25~99.50)  Z=-0.281 0.778
TSH(IU/mL) 2.67(2.16 ~3.87) 2.72(2.16 ~3.69) 2.62(2.15 ~4.15) Z=—-0.327 0.744
AFP(ng/mL.) 2.80(2.14 ~1.05) 2.92(1.97 ~4.74) 2.78(2.11 ~3.89) Z=-0.149 0.882
LSM (kPa) 6.37(4.80 ~8.95) 6.60(4.50 ~8.90) 6.20(4.70 ~9.30) Z=—-0.008 0.994

&2 HBeAgFiE CHB #2354 PEG-IFN-a-2b BX & NUC BT RI B £ L IEFRM T K
Table 2 Changes of biochemical indexes of HBeAg negative CHB patients before and after PEG-IFN-a-2b combined with

NUC treatment

Eiztay Fek BIT 12 BT 24 A X1E P

WBC(x10°/L) 5.16(4.21 ~5.94) 3.52(2.85 ~4.51)" 3.25(2.61 ~4.33)" 104.944  <0.001
NEUT(x10%/L) 2.65(1.71 ~3.30) 1.47(1.16 ~1.85)" 1.05(0.82 ~1.51)"% 132.036  <0.001
PLT(x10"/L) 212.0(159.50 ~257.00) 132.00(99.00 ~ 159.50)"  98.00(80.00 ~ 131.00)"?  162.881  <0.001
ALT(U/L) 46.00(23.00 ~ 105.00) 52.00(39.50 ~ 94.50) 100.00(61.00 ~158.50)"%  157.618  <0.001
TSH(wIU/mL) 2.67(2.16 ~3.87) 2.14(1.25 ~3.25) 1.59(0.89 ~2.26)"% 83.304  <0.001
AFP(ng/mL) 2.80(2.14 ~4.05) 4.52(2.70 ~6.50)" 8.16(5.32 ~13.81)"? 159.472  <0.001

T SR EEL, 1) P<0.055 5iR YT 12 A LLE, 2) P<0.05.

HBsAg 75 bR Y BE & TR AL Y=-1.603-1.462xiRJ7 4
J+2.597xHBsAg F: 2k (i -1.944xHBsAg 1677 12 A HLLk
R 7K F-—0.014x 367 H ALT Fi KA +1.188x 7677 H TSH i
AN

24 BIARABRIRASTAMAEA 695 BN E R
ANFEAR TN HBsAg 5 BRALAE M 25 EIMRAK K AR Y7 Y ALT
B KAH (AUC=0.824) \HBsAg HE£E 1 (AUC=0.727) & IT
o TSH #2/IME (AUC=0.707) \HBsAg 397 12 JAI B HLZE T
R K (AUC=0.641) IGI7 22105 (AUC=0.636) , IMif B 5 45

R TN (E S 7 (AUC=0.921) . iz JH Delong #6564 X
A WAL B AUC 43 5] 5 B A8 AR 1 AUC #E47 U8R,
45 % 5 7R I B I ASS TR 119 32 T A0 B A B — 8 AR 38 15 5]
T (PIEI<0.05) (£ 4. 81).,

2.5 WEARFAHAET HBsAg AR E  JRITAIINZIREL
A I HBsAg Vi 4338 H 44.68% , Z5VA I FIRINA I A 20 A] L
B ESAGIF 7 L (P=8.221,P=0.004) ; HBsAg F:Zk {ii<
2.13 log,, IU/mL I} HBsAg 5 B % 4 65.63%, 5 HBsAg 4k
{H>2.13 log, TU/mL HAZ , 25 A G143 L ('=26.787,P<
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#*3 BHEZEMZEZE Logistic B34 47 HBeAg [t CHB 25577 48 /& HBsAg 5B M &2 Mn [ =
Table 3 Univariate and multivariate Logistic regression analysis of influencing factors on HBsAg clearance in HBeAg
negative CHB patients after 48 weeks of treatment

sk LSl E e
AN
" B P OR 95%CI BE P  OR 95%CI
P (514 ) -0.368 0.381 0.692  0.304 ~1.575
(R -0.014 0.375 0.986 0.956 ~1.017
IBIT AT (BB A WIREA) -1.141  0.005 0.320 0.144~0.708 -1.462 0.015 0232 0.071~0.753
HBV DNA IR (B BH ) -0.640  0.107 0.527 0.243 ~1.147
HBsAg 32 MH (log,, TU/mL) 0.743 <0.001 2.102 1.481~2983 2597 <0.001 13.423 3.276 ~54.997
HBsAg 12 I3 IELL F K- (log,, TU/mL) — 0.388  0.011 1.473  1.092~1.988 -1.944 0.003 0.143 0.040~0.515
HBsAg 24 A8 L8 FEKF (log,, IU/mML)  0.605 <0.001 1.832 1.317~2.548 0370 0.135 1.447 0.892 ~2.349
1RITH WBC fie/MAE (x10°/1) 0.186 0.346 1204 0.818~1.772
IRITH NEUT He/IME (X 10°/1) 1.243  0.081 3.468 0.857 ~14.030
VAT PLT B/ IME.(x10'/1) 0.010 0.108 1.010 0.998 ~ 1.022
JRIT I ALT e K (U/L) -0.008 0.001 0.992 0.988~0.997 -0.014 <0.001 0.986 0.980 ~0.993
16Y7H TSH fe/MAE (wlU/mL) 1.000 0.001 2.718 1.476~5.003 1.188 0.006 3.281 1.413~7.619
1BIT H AFP K {8 (ng/mL) -0.032  0.071 0.968 0.935~1.003
F4 BNERURBESTNEERISHMELE
Table 4 Comparison of diagnostic value between individual indicators and combined predictive model
_ . 2% BURE  RRE
| = 1> bl
18k AUC  #WHAE R (%) (%) 95%CI VA P{H
IRIT AT (EIRERE WG 0.636 0273  56.80  70.50  0.527~0.745 -5.794 <0.001
HBsAg 34 (log,, TU/mL) 0727 213 0443  56.80  87.50  0.624~0.830 -3.766 <0.001
HBsAg 12 JIBEEZ T K&K (log, IU/MmL)  0.641 1.81 0.348  56.80 7500  0.535~0.748 -4911 <0.001
VAT ALT S R AE (U/L) 0.824  152.00 0.594  73.00 86.40  0.612~0.802 -2.077 0.006
VYT TSH 56/ ME (wIU/mL) 0707 126 0427 7550  67.00  0.612~0.802 -4.133 <0.001
A T 0.921 0.758  83.80  92.00  0.866 ~0.975
1.0 ——— Y HBsAg 15 B R & 48.28%, 5 ¥4 J7 " TSH # /)M H >
T y 1.26 pIU/mL HAEE 22 A G025 L (=18.112,P<0.001)
08 H - (#5).
06 J ' 3 itig
g
@ y 1=} J< NES
& HBV s T B IE AL 718 M 58 5 RIBCIR A , 20 i
0.4 N N L
— BRER A28 Iy VR AE U 52 1) 3k 2 T 384 Jn 2 A A2 1 4 £k
HBsAgE K F N — N N s N
—— HBsAg LR THAT HCC W &R . B BL) B AR 8 K B & 15 2 )5 11k
0.2 / SAFTRALTIRATE 5 . 5 .
ATETSHENE A3 HBsAg M (L8 A FE47C-HBs tH 81) [FI i HBV DNA
— BATI N 8 - 2
0 — s%4 DA B () Wik RTE AT, X ARG J8 5 % HBV RBAL TH54E
00 e ee 06 080 GRER LIRS DD AE AT AL S5 5803, T R
TR, HBsAg T L I R I A 10 B AR AR, K AUl
E1 SRR RBA RS E TN 48 & HBsAg B ‘ SN
ROC #i £ FINUC 80F PRI 2 IFN 597 BEAE — & B A2 i HBsAg

Figure 1 ROC curves of individual indicators and combined
predictive model for HBsAg clearance at 48 weeks

0.001) ; J&J7 T ALT #5t KA >152 U/L i) HBsAg 1 B % N
70.00% , 51497 H ALT fco Rl <152 UL Wi, 25 A it
X (x*=46.073,P<0.001) ; 3577 H TSH H/MiE<1.26 wIU/mL

BRLBEIEA R R LA . BRiIERE Whiwk i 284
X} cceDNA ¥ TC HAEAE T, 50T NA 55 IFN Mk DL 27 iz
A EIRAS R FH I AR 245 i AR [RVE FIALAR B NUC A1
IFNBCEAYT , RETLAMIM AR 5 CHB S I A AR 0

BT PEG-IFN-o {67 B Z W 58 e W] TG 97 A HE 2k
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K5 AEHHET HBsAg HiEBELLLE

Table 5 Comparison of the HBsAg clearance rates in CHB patients with different characteristics

Szt 1% HBsAg &5 FR HBsAg A3 bk X1a PH

BRI LFI(%) ] 8.221 0.004
ZIRIE 47 21(44.68) 26(55.32)
PIRIE 78 16(20.51) 62(79.49)

HBsAg HEZk ([ (%) ] 26.787 <0.001
<2.13 log,, IU/mL 32 21(65.63) 11(34.37)
>2.13 log,, IU/mL 93 16(17.20) 77(82.80)

HBsAg JAYT 12 JEIELE T BEACE LB (%) ] 1.266 0.261
>1.81 log,, TU/mL 82 27(32.93) 55(67.07)
<1.81 log,, IU/mL 43 10(23.26) 33(76.74)

BT TPALT S KA (%) ] 46.073 <0.001
>152 U/L 40 28(70.00) 12(30.00)
<152 U/L 85 9(10.59) 76(89.41)

IRYTH TSH S/ ME 151 (%) ] 18.112 <0.001
<1.26 plU/mL 58 28(48.28) 30(51.72)
>1.26 wIU/mL 67 9(13.43) 58(86.57)

HBsAg K V- AI% , HBsAg i #1475 B Rt i s, Tl 2 4%
2 FB L HBsAg<1 500 TU/mLAE }i%#% PEG-IFN-a 74
SPOLH R i, A AR YT T HBsAg TR BR 315
FTEAARTFIOB) L 4 B X B4k HBsAg<200 1U/mL
CHB 3 53 PEG-IFN-a-2b AT R AU G $2 1, JE 2k
HBsAg /K F- & HBsAg T B A9 TE B0 1 2 . Zhong 251
1£ PEG-IFN-a-2b 1497 HBeAg BME CHB & Se B e MR iR
WAAESE b & B, JEZE HBsAg<182 TU/mL 2 24 Ji] HBsAg<
4 TU/mL 15 24 J& HBsAg F F>12 TU/mL /& i HBsAg
T2 B9 BLAFF8HR o Tannazzo 25 O BIF 5T f HE 2k HBsAg SE
& HBsAg 15 B e B B (1 A R, 232k HBsAg<100 1U/mL
i, HBsAg BB Al ik 53.9%. BBk ko3 b 4 30 24
F2% HBsAg X EUE R 1.68 I, HBeAg FAPE CHB 8 3% 52
Il YA ALY AUC 4 0.802, ASBIFSE H#5 ) HBsAg FEZk (H AN
HBsAg i 7 12 JE A8 34 T F /K V- J& PEG-IFN-a-2b B 5
NUC JAJT 48 J&l HBeAg B CHB i % & 4 HBsAg T B 1Y
M7 SEIE D 2K, 24 HBsAg FEZR (<135 TU/mL (BT Fh & %ot
U5 HBsAg HEZR{E M 2.13 log,, TU/mL) i} AUC 24 0.727,
HBsAg BRI 65.60% , 12 JEIFLIELL T WK Pl i, Jis 1)
HBsAg I BR A HUB

IFNYGYT 3 ALT i, J5E R o] 58 53 B HBV [A]
B % A 9 I R AT K, ALT W] i) 25 52 ke JFF O 288 i A
FH TS8R 17 ZI) I I 20 B A 4 4 A0 R ALT T R AR
HRPEN B N R EL . HHTC A 2458 K 3 PEG-
IFN-o-2b J657 H B ALT T i W (B R 0 A8 3, I IRIA A
SRR (A OC ALT 0 S5 AR AT (L an o] |, 7575 1 — 207
FEH) B 4 0 E CHB () HBsAg % 1 T30 PR 43

Mrob e i 16y i AR o ALT THR 4 HBsAg B %% (1 B 325
WP % . Tang %2 R BIIASTT Fh4E 12 J] ALT KF->80 U/L,
SEHYIRETEIA A Z S BIER S bRz — . ARG
rhR LAY ALT FHE 520 48 J&] HBeAg 114 CHB 3
KA HBsAg I BRI 52 R R | 3R Y7 H ALT=152 U/L
IF AUC 4 0.824, HBsAg 1R 4 70.00% .

JEF 2 B R 35 2 2 A B st ) SR T, FEOIR AR
THHERE 5 CHB S5 #2532 IFN VAT 194 WLEY S BL L
AR FIDLH AT REJE TN X5 R 40305 , S 80 2 40 i
1o B T HODR R 2 2, 396 o L AN L A i e A
A5 200 B 45 G 5 AN PR TR R 7 A AN R L S e IR R
F S B AR, AT ok F B R 36 B4 45522, TSH
SEVEAS R IR DI RE (1) S8 A5, H AT TSH /2846 XF IFN
(97 R LA B de 28 45 Jy s i TR A G I o e /b o LTS
212306 9L IFN YA ST o CHB HH B 25 27 10 25 2 9 TSH 7K
B AR TR 4L . AR5 2 AERFSE PEG-IFN-a-2b
RIT ST 9 F 38 HBsAg 5 TSH 6 R A B, 69T
24 JEV TS 48 JEIIF TSH FEAR 2H X HBsAg 5 55 g 1 W .4
TTSHIE# 4., 055 KB, 4 PEG-IFN-a-2b B4 NUC
IRYT 48 JE L H TSHEEHIA N FEtas, 2 Logistic 7]
5341 26 WK /K SF TSH 5 HBsAg 1 B4 ¢, 243857
TSH<1.26 wIU/mL X HBsAg & b A 5 mi2 Wi i .

A5 3 Logistic [11 U9 4347 X A8 18 247 0 2 ,
ST T HBsAg HEZRAH  HBsAg VAYT 12 J& A8 B2k T [ K
BT AR ALT S KA BT R &  TSH B/ ME S
7 4 A e TS Y, 28 ROC [T 28 F Delong 4646 73
BT 7R B IO AY (R i W 0B 5 s o A8 S I R v
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