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BRI E HBsAg WEIRMAHEME . Ak RATGTHEMERFIT . A0 A 146 6l HBeAg FHYE CHB B E A TFIE X 4. 5 WA
(FHANTIER «2bIGI7 0 =73) FIX BA [ O EMWIRIT . n =731, 1EIRYT 0.12,24.,48 Ji, 3l & W5 W 5f 27 15 o5
(HBV DNA.HBsAg.HBeAg) T 2T 4 4k 2 50K A0 A 1L S 248 b (T A0 ML BE L RE 38 /106 4k 43 F VAU R 7 B T4 3 s 3 D .
LR JRUT A8 A M HBsAg W BR 3 K T Wi B2 35 £ F X JR 41 (P <C0. 05) . 82 508 WoR , W8 40 CD4 ™ /CD8 ™ Hufl
5308242 T A He il 38 (P<<0. 05) . Z N & Logistic [MITIESL, 34k HBsAg /K¥.CD8™ /PD-17 tfil . Treg K& 1SG15 |
PG BUE HBsAg ¥ 4 09 S7 W P 28 (OR=2.11,95% CI :1. 26 ~3.55), Z5it: @4 A T4 % o2b Al o F ¥ T 40 M ¥
T HHE T 4N EFE o 2 s B A S (55, U AR 3F HBsAg W8 B, H0i7 5 (00 7 0 Sy R A0F 1T Ay F7L 30 T8 00 ) 6 1 96 o 42 16 OC gk
HeHE
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Correlation between dynamic changes of peripheral blood T lymphocyte
subsets and HBsAg clearance in HBeAg-positive chronic hepatitis B
patients treated with recombinant human interferon a2b

LUO Jing, WANG Xiao-long, LIU Shi-jun
(Department o f Laboratory Medicine sthe Second People’s Hospital of Neijiang Neijiang 641110, Sichuan ,China)

[ Abstract] Objective: To investigate the dynamic changes of peripheral blood T lymphocyte subsets and their correlation
with HBsAg clearance in HBeAg-positive chronic hepatitis B (CHB) patients treated with recombinant human interferon a2b.
Methods: A prospective study was conducted, enrolling 146 HBeAg-positive CHB patients. They were divided into an
observation group (recombinant human interferon a2b treatment, n = 73) and a control group [ nucleos (t) ide analogue
treatment,n = 73 ]. Virological markers ( HBV DNA, HBsAg. HBeAg), liver fibrosis parameters, and peripheral blood
immunological indicators (T cell subsets, exhaustion/activation molecules, cytokines, and interferon-stimulated genes) were
dynamically monitored at weeks 0,12,24,and 48 of treatment. Results: At 48 weeks of treatment, both the HBsAg clearance
rate and the decline magnitude were greater in the observation group compared to the control group (P<C0. 05). Immunological
data showed that the observation group had increased CD4" /CD8" ratio, proportion of effector memory T cells (P <C0.05).
Multivariate Logistic regression confirmed that baseline HBsAg level, proportion of CD8" /PD-1" cells, Treg proportion, and
ISG15 upregulation fold were independent predictors of HBsAg clearance (OR = 2.11,95% CI:1.26 ~ 3.55). Conclusion:
Recombinant human interferon a2b can synergistically promote HBsAg clearance by remodeling T cell subsets, reversing T cell
exhaustion,and activating innate immune signaling. The specific immune features induced by recombinant human interferon a2b
may provide a key basis for early prediction of functional cure.
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K4 5 AR KN, EAA TR o2b
HBeAg [HYE CHB 835 s A = 9 HBsAg ¥
BRI T H Y7 2025 S B, i i #  EE me R E 2Z (]
B B8 BB pe s D ZE AR S MY L T ARk L R A
ZAFYE Y R HBV YL [ 4R s S P B R
o A T M S e R A L JE R A B Y
T 94 5 40 i IV 4 ) ) B 2 5 B R 0 L AT ok kA T
Iiie. T 4 RERE RS (T cell exhaustion) 1 il 4
TR T O ICAZ T A (Tem) H 5 T W b
TN G B 3 o A W R s RS AR PR
B WG 25 AR W 1 LA B = W H AN T E
a2b IR YT I AR T 41 A WA o A5 E I B ) R G
i, B Z 8 5 HBsAg 15 i — O 5 I IR &
S RBR IS EA AT E o2b iF
1Y G i TR R A S B M HL R A
HEHiEE CD8' T 40 Th6e {2k Thl/Th17 & .
s @A PE T 40M0 (Treg) 47 M 9K 5 HBsAg 7
B AT RIE g — 68, [ P A0 Tk A 5 30
W 3 37 S RRAE — O 2 B AL, DL dE 0N TR
aZb B3R a5 NHE DA R A SOl HBsAg & & T
R 3R 1k F By . AS B 5T 38 3 X HBeAg FHPE CHB
BEERERAN TR 2b BIT 2T BN E I T
20 LS ARE EA T ShAS WA, 5 A ) B HL A g o AR X
Y HBsAg 1 B Z 18] 1 PSR AH 56, Sy #4922 7 fie
(14 G 2 00 1R 2R 4 AL SE 9% L Atk JF S S CHB 1)
T Re Mk I6 A 5k s HR A OC B fa e o T A

1 #REFE

1.1 —fHw&ER

AHIE 5E R R OBE RO 5T, 2 2022 AE 1 A &
2024 4 6 JTAE VLT 5 N RS BE TR 1 P B
1RIT I 146 7l HBeAg FHYE NS 4 2 B 5% 8 0 i
FER G MR B R R R VE AR B R 4 W
ZLH (HANTIE o«2b iY77 73 B AN BEZH Ci L
NAs BT 73 B, FEA G5 2 2% AL 28 U 52
T HBsAg i BR R 22 5% (WAL vs. X IR .
25%vs. 5% ) I E a =0.05,8=0. 20, 515 1 &
Y EDTUA 65 ], kX 1T BE 4 L 75 L e 2t 4
AN 73 . DA BRE CRE IR 2 DA TR A -
(D) FF & 18Pk 2 AU & B ia 48 7 (2022 JO )
CHB 2 Wikrifi; (2) HBeAg FAYE B S %0 6 4
H 3 (3)HBV DNAZ=>2X10" IU/mL; (4) ALT /K
i 1~10 % ULN; (5)4E#% 18~65 % 5 (6)IRITHI A
ez TIRERS Bl 2R =12 4 H (D Ik

P AR s T A Ak B A B AR A2 B (Child-Pugh
A G0, HEBRARME O AT B — TR HEBR) : (1) & IF
HAb AT 2 9% 2 B e (HAV  HCV  HDV 8 HEV) 5
HIV B (2) G 3 B B S Ve 58 IR 7 I B
2P I8 055 (3) kR ) fig W W 32 #t (TBil >
34 pmol/L 8 PTA<C60%) ; (4) 17 1€ T 41 Jid 38 .
ThBE TCHE BT K 5 (5) SR R i L Lo 5 (6)
JEELL VE E IR G (A1 Cr>133 pmol/L. O
Dige g Lh b5 (7) Jo ik B A B 7 58 9% R Bk &
JT A B A G T K Bk e L T TR 2L
Hil 597 BT . ARWFIE LNV S N R BE B A B
B2 (2025RP-1204-20) , T 5 52 ik % 4 [ &
Z NI 288 A ANE R A
1.2 A
L2.1 iy rdE WEABREZEZEAANTHR
a2b (Rl 44 - LA 25 A, AL s LA, BLA% 2 0.3 mL:
300 Ji TU/3%,0.5 mL:500 Jj TU/SZ 8 # 0.6 mL.
600 J7 TU/SO IR YT . K T 50# LA T 5, 300 ~ 600
T 1U/d 3R M JE el 3 W/ 8. IR YT B 8] 4% 18
MR 4 A A — DI BE L R AR T AR 4 it 4 i
TG IR 12 A I — Kk HBV DNA, HBeAg K&
HBsAg /KF. HBV DNA | & i fl X e HBV &
5 l & 48 (Roche Diagnostics, 5 : GENTIER
96 E) , Fe Ik K i FR >4 10 TU/mL; HBsAg & & % H
Ji %% Caris200 {27 % 9643 {2 (Abbott Laborato-
ries) . JRITITRIH 48 JH, #IG Y7 24 J HBsAg=
baseline i 70 % . W 4% 48 & H W7k TG N7 285 9452 1k 3R
7. NFHERZ AR B L O IR () R iR
JT 35 B K 35 (entecavir, 70 AR Hij , 0. 5 mg/ H)
0.5 mg/d, Bl 1 ¥, 80w 1R 2 1 i 55 — ik vk iR
(TDF, 5% &l 25,300 mg/F)300 mg/d, H ik 1 ¥,
PRI 245 40 1 S BRAR AR D RE A O, R VA R
HesE . T P A 12 B I HBYV DNA LK 2
E T RE ST 24 48 b R DU 5 i R 4 — 3K
BITITBRAD T 48 F.
1.2.2 AH—MEHKE IIABREEANANT
BRGE— B — i BT R AR AL S — N 1 2E R AR (4R
W R AR R B (BMD | TN &R L S il (a-
lanine aminotransferase, ALT) . K& R AWK
fiff ( aspartate aminotransferase, AST) . & H £ &
(total bilirubin, TBil) | 1 £ 1 (albumin, ALB) | L
Jif Ccreatinine, Cr) | #E Ifil § )5 1% 3l B (prothrombin
activity, PTA) \HBV [ & #% ¥ # 2 (HBV DNA) |
R R (hepatitis B surface antigen, HBsAg)
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FE .M e BiJR (hepatitis B e antigen, HBeAg) 7K
S 25— R AR IR &R (free triiodothyronine,
FT3) .97 & H R BE & (free thyroxine, FT4) (¢ H Ik
J® ¥ & (thyroid stimulating hormone, TSH),
HBV DNA f#i ] X% GENTIER 96 il 1 48 il 17
LR PG E B HBsAg, HBeAg K 1 J7 2 Caris200
2 R G E 5 A A 38 Bk B 42 BT A2000Plus 42 H
A BTALCIN AE o I AR 34 T 0 R S R I
TG s B DR — FREGE R 0 WA PR 5 AT Lk

1.2.3 &y ® PHBRERSE —RIEEGER
23 JE R KR ML 10 mL;5 mL 2845 .5 mL EDTA-
K )AL R J5 1 h LA 3,000 r/min &0 10 min
()R TDL-5MD L IiLTE 73 % Ji — 70 “C R A7 . PLBE I
AT S ae %, Frf a5 i [ — 5856 = K bs
HEFR AR 58 OOF S0 BT . (1) 0 8 2% 5 I TE 4%
HBV DNA,HBsAg.HBeAg [A] Fif i 75 2 W 2 s HB-
sAg 8 J1 ¢ R 12 A 58 ] sk ORI BT B R
(log TU/mL/J&) . [F W %E $T-HBs 5 HBV Al
PRI BE G R ELISA 3. (D) P& 4tk 5 5%
1% .ffi [l Echosens FibroScan pro. p %] & i B it
A7 1k I 55 P 1R (LSMD K2 CAP B 58 . = L
(L AE s 13 £F 24 A b7 35 9 (PITINP . HA , TIMP-1D ]
Ti % Caris200 fb2%2 KOG, (3) 40 ML G 9 W #f 15 2
E R W72 2 CytoFLEX LX i 2 40 M AL 2E 47 46
. R T 5 HBsAg 3 B AH G B O R B2 4
A, FERM LT HAR: (DT WREHM (T lympho-
cyte) WP fH Je A i A ik« i F AR B B AR K T CD3
(cluster of differentiation 3) .CD4" .CD8 " T 4ifil,
LK CDS8™ T 40 & A9 72 77 1 3 T 3% -1 (Pro-
grammed Death-1,PD-1) 335 (2) 7 ¥ T 41 j
(Regulatory T Cells, Treg) : ffi i CD4.CD25., X 3k
WK% K F P3(Forkhead box P3,FoxP3)Hiik4l &
AT % E (CD4 CD25 " FoxP3' )5 (3) [ 4R & 4 4i
i (Natural Killer Cells, NK 40 ifg) K H 3% 1k T fE .
i1 CD56 uik % & NK 40 i, )f- il i CD107a G
fiff 7 A ¢ B FE -1, Lysosomal-associated mem-
brane protein-1) 4T 14 £ I HC fd 50 k7 D) 68 3% 4. 5K
EEAE T B E 50 pL BUEE A i A HERE =
B 2 SEHLAR  BEOEEE 20 min, i 1 X FACS Ly-
sing Solution 24 £L 40 Md , & % J5 E ML Hr. NK
A M1 T HE (CD107a & 3K) M 2 - B4 1 5% 43 15 1Y 4b
JE I B A~ 4% 48 e ( peripheral blood mononuclear
cells, PBMC) . ffi | 50 ng/mL PMA (fi iz i 12—+
VU 2 fig 13-Z4 B2 5 . Phorbol 12-myristate 13-ace-

tate) 5 1 pg/mL B ¥ % & (Tonomyecin) JI ¥ 4 h, [F]
I E FEAR 2 o A CD107a Hio ik & & 1115 3z 4 1
# GolgiStop, BB 4S5 Uk i IF B ALK CD107a
IH 4 44 1 L 51
L2.4 MESEF (DFEFEESMEY¥ AN HBYV
DNA.HBsAg.,HBeAg % # , HBV DNA <20 IU/
mL HE G A s HBsAg & 12 J8 & )f it
T (log TU/mL/J) , HBsAg<C0.05 TU/
mL PN B Bi-HBs=10 1U/L #L N BHEE . (2 T
LY 4L 5514 . FibroScan | & LSM & CAP {,
SWHLP A s LSM<<7. 4 kPa MR TG . % 4F 44k
3% PININP, HA, TIMP-1 /K ¥ % ] ELISA =1k
RMER ., () RPEWHE S5 I6E . kI CD3,
CD4, CD8, CD4/CD8, CD19, CD56, Treg (CD4"
CD25" FoxP3" ), HLA-DR,PD-1, TIM-3, LAG-3,
Ki-67, 3f ¥t CCR7/CD45RA 4> #t naive, TCM.
TEM,.Temra 43 % ; NK Zjfig LA CD107a FH 1 % >
L0YHIE G Ak sR . (DMK T 5 1SG: 1L-2, 11-
6. IL-10, TNF-a, IFN-v B 725 fk DL =20 % 3% 3l #1 Ny
I 3E MW s RT-qPCR Ul /2 MX1, OAS1,I1SG15, #
XFIE EW=1.5 598 1SG #0 .
1.3 ZitESH

K SPSS 26. 0 it 8 AF 47 /0 . T B
B (o £5) Fom AL 0] BRI FEA ¢ K56, B
200 A S R R A Uy 25 40 . THECE R DL
[n (%) 13, 4l a) b A 4l M 7 Ff A X 4G 560,
HBsAg 3 ) 2% % M A BRI 3 . o2 46 45
HBsAg 5 HBV DNA 75 fk 2 8] B9 3¢ & % A
Spearman A JEMEM BT, HBsAg T8 B 09 5% i X & 2%
HZHZE Logistic FIIHITF# OR H & 95%CI .,
— 5 R Cox L A7 U 455 780 7 Ak AN 7] B0 2 2 46 b
X} HBsAg ¥ B B 18] 19 52w, o+ 5 HR {H & 95%
CI. B geit 2@ h 0 34 2R HBUI A6 36, P <<0. 05 2K
ZRABEGIT¥E L,

2 #HR

2.1 WABEN—MEARBRILE
P2 R — W BTk TR AR S PR I BMILL T
fig EE M DB \HBV AHOC 6 A5 S H AR R ) e 45 3 8
St E R (P>0.05), WEI,
2.2 MAREREFESMNFFHERLER
Mgl # 4 HBV DNA,HBsAg & HBeAg /K
YIBE IR I7 B (B) T B U884 R R R K T X IR 41
(P<<0.05), W 2,
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2.3 WABEHARELERGEBERIER

W 4H % LSM.CAP.PIIINP,HA, TIMP-1 i
JRIT I E] R R, WA AR B T B B (P <<0. 05) L $&UR
FHANTIE o2b EA B TUCEFF4EL, W% 3
K1,

Rl AHBE-MABBER(7),xE5]

®2 MABRERFFEMFFBRIER (xLs)

ECL MEH (=73 MBHUGR=73) /2°fH P
AR () 38.52410. 34 37.8949.87  0.347 0.728
Bk 46(63.01) 44(60. 27) 0.118 0.727
BMI(kg/m?) 23.1842.12 23.054£2.05  0.362 0.719
ALT(U/L) 88.34+24,56  85.92423.87  0.562 0,578
AST(U/L) 72.45420.34  71.12421.05  0.418  0.678
TBil(pmol/L) 16.8744.52 16.344.67  0.717  0.473
ALB(g/L) 42.1543.21 41.9843.34  0.343  0.734
Cr(pmol/L) 78.34412.45  77.56411.98  0.338  0.735
PTA(%) 92,4545, 12 91.8745.34  0.623  0.537
HBV DNA(log TU/mL) 7.1240. 85 7.0540.88  0.482 0,634
HBsAg(log TU/mL) 3.4240.78 3.3840.81  0.273  0.786
HBeAg(S/CO) 3.88+1.12 3.9241,09  0.183  0.857
FT3(pmol/L) 5.1240.78 5.0840.81  0.228 0.818
FT4(pmol/L) 16,4542, 34 16.3242.21  0.319  0.748
TSH(mIU/L) 2.1240.78 2.1540.81  0.172  0.867

S )%

& 1

22 (A B) AT L 42 7T JL A 2 09 35 & I R 4F 2 AR (Masson 3 &) AL & 4F el fa (R B4 2 &) TR R R0y 4F 4efid I R
PR, AR A 40 (S2—S3 #9) R I, &F R 49 FibroScan B 2 7 4% & 69 AT JE A8 1E (LSM~8 kPa), WL (C. D)% & /4 &I R 4
PR BFRY EFLZW R T SRR ZAFR G AT 6 FibroScan B 1§ 2 AT IE AR JE AL 2 F AKX (LSM~6 kPa), A WLIE %
FUATFHE a2b £ AT LF AL @ a4,

b mHE R WBRAG=73) MBAGR=73) i PH
HBV DNA(log IU/mL) 0 7.1240.85  7.05+0.88 — —
12 5.7840.92  6.15+0.95  8.412  0.005
24 4.3540.85  5.0240.91 16.327 <0.001
18 2.8840.72  4.124+0.88 42.561 <C0.001
HBsAg(log 1U/mL) 0 3.42+0.78 3.38+0.81 — —
12 3.10£0.71  3.25+0.74  3.627  0.059
24 2.7840.68  3.05+0.72  6.412  0.013
48 1.9240.65  2.7840.71  19.284 <0.001
HBeAg(S/CO) 0 3.88F1.12  3.92+1.09 — -
12 3.45%+1.01 3.7241.05 4,218 0.043
24 2.8840.95  3.35+1.02  7.563  0.007
48 1.9240.87  2.7840.95 14,372 <0.001
X3 MABRERTLELEZGFBRLE («+s)
et BHECE) MBA =73 MBHAG=73) i Pl
LSM(kPa) 0 8.12+2.15 8.05+2.21 — —
24 6.85+1.92 7.45+2.05  7.312  0.008
48 6.12+1.78 7.1241.95 12,457 <0.001
CAP(dB/m) 0 268.52435.12  265.88+34.77  — -

24 255.124+32.44  260.45+33.15 4.218  0.042
48 248.34+30.12  258.12431.29 9.584  0.003

PIIINP(ng/mL) 0 9.82£2.45 9.75%2.51 — —
24 8.1242.18 8.95+2.26 6.327 0.013
48 7.15+£2.02 8.45+£2.11  11.652 <<0.001

HA(ng/mL) 0 56.12£14.28  55.651+14.72 — —

24 48.58+£12.35  52.75+13.12  5.214  0.025
48 42,45£11.85  50.124+12.98 14.372 <C0.001
TIMP-1(ng/mL) 0 182.124:35.45  183.28+34. 87 — —
24 160.28+32.12  172.454+33.58 7.945  0.006
48 148.12430.45 169.324+32.78 18.672 <C0.001

FibroScan

FibroScan

~6 kPa
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2.4 %Eﬂzﬁ'—ilﬂﬁﬁ =

U858 21 76 36 97 W0 1) 38 B0 4o 8 B9, CDA -/
CD8+ Fef ETFF.CDS" \PD-1" Fe M F [ & Treg b
535 B B (P <<0. 05), W% 4,

x4 MABERBTHESIAEBRALER (-

x5 MAREEAMETS ISGHERIEE (x+s5)

L B MEAn=73) MHBA(L=73) ¢ Pl

Eidzn ) MEAR=T3) XMBHAG=73) Pl
Dt (%) 0 32.45+6.12 32.1246.25 — —
24 36.12+5. 95 33.5846.02  6.278  0.014
48 38,555, 65 34454592 11.452  <C0.001
D8 (%) 0 29.12+5.75 29.45+5.68 — —
24 27.45+5.52 28.95+5.62  3.982  0.049
48 25.12+5.18 28.2245.44 8,622 0.004
CD4" /CDg ™" 0 1.1140. 25 1.1040. 26 — —
24 1.3240.28 1.16+£0.27  7.324  0.008
48 1.54+0.30 1.2140.29  14.612 <0.001
Treg(%) 0 4.1241.15 4.08+1.12 — —
24 5.15+1.12 4.35+1.18  6.825  0.011
48 6.1241.05 4.8241.12  12.542 <0.001
PD-1(%) 0 18.25+5.12 18.45+5. 05 - -
24 15.1244.85 17.884+5.02  5.625  0.021
48 12.75+4.65 17.25+4.98  16.852 <C0.001

2.5 ﬂﬁﬁ%%éﬂiﬂﬁ?'—ﬁISG%}Rttiﬁ

WELA T1L-6 . TNF-o 4542 & K+ & FE T W] &,
i IFN-y b JF & & % (P <0.05); [d Bf MXI1,
OASI.ISG15 F2k i B2 T KAy b, B2 7% I 48 i A
TR 5 ISG G AL T X B4l (P<<0. 05) . WLER
5 KK 2,

1L-6(pg/mL) 0 18.25+4. 12 18.18+4.05  — —
12 14.3243.85  16.95+3.92  12.384  0.001
24 12.0543.42  15.48+3.75  21.573 <0.001
48 10.1443.05  14.92+3.44 36,284 <0.001

IL-10(pg/mL) 0 6.9241.88  6.85+1,92 — —
12 5.85+41.65  6.4241.71  6.218 0.014
24 5.0241.48  6.18+1.65  14.352 <0.001
18 L45+1.32 5.92+1.58 22,184 <C0.001

TNF-a(pg/mL) 0 22.45+5.42  22.38+5.35  — —
12 18.9244.88  21.154+5.12  8.352  0.005
24 16.3244.45  20.42+4.92 19,754 <0.001
18 14.2264,02  19.85+4.78 32,118 <0.001
IFN-7(pg/mL) 0 12.88+3.22  12.81+3.18  — —
12 14.4243.45  13.25+3.34 4,238 0.041
24 15.8543.62  13.924+3.48  10.325  0.002

48 17.9243.88  14.15£3.52  28.475 <C0.001
MX1 (550 0 1,000, 21 1.0040. 22 — —
12 1.4540.32 1.2240.28  10.852  0.002
24 1.9240.41 1.354:0.31  28.325 <C0.001
48 2.3540.45 1.4840.34 42,112 <0.001
OASL(fF 50 0 1.000. 25 1.000. 24 — —
12 1.3840.34 1.1840.29  7.284  0.008
24 1.8240.42 1.3240.31  23.452 <0.001
18 2.1240. 48 1.4540.35  35.985 <C0.001
ISG15 (F5 50 0 1,000, 22 1.0040.23 — —
12 1.4240.31 1.2040.28  9.382  0.003
24 1.9540.45 1.3840.33  27.154 <0.001
18 2.28+0.52 1.554:0.38  39.214 <C0.001
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2.6 HBsAg 5 HBV DNA ZE{k [ g9 48 X Mo
HBsAg 5 CD8" T 4N ke AR &Y\ Treg K4
SE A4 0F A 6 6 & (P <<0.05), 5 NK I g fil

HBsAg
HBV DNA
CD8'HLA-DR"

PD—-1"CD8"

MX1

ISG15

% \od . & )
s & & &
A F

ISG FIEE M KK R (P<0.05); HBV DNA 5
IFN-7.1SG /K B A K R (P <<0.05), £/~
PR Z AL IR B R, UL 3,

B 3 HBsAg 5 HBV DNA ZE4k (8] 49 #8 % 14 48 F%
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