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Abstract: Hepatitis B virus (HBV) infection is a global public health problem, and China has
the largest number of people infected with HBV. After HBV infection, the immune system
cannot clear the virus timely and effectively, and the body’s immune tolerance leads to chronic
hepatitis B (CHB). CHB can cause liver cirrhosis, liver failure, liver cancer, etc., which
seriously endanger the health of people. Interferon (IFN) is the first-line treatment for CHB,
which has the advantages of improving the functional cure rate, discontinue safely, achieving
a sustained non-therapeutic immune response, reducing the incidence of liver cancer, avoiding
the occurrence of drug resistance, delaying the progression of CHB, and improving the quality
of patients’ life. In this review, we discussed the mechanisms, advantages, therapeutic modes
and therapeutic prospects of IFN in order to help to improve the antiviral efficacy of IFN on
HBYV in clinical practice.
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HBsAgiE IR % Al 1537.4%, NAsEZHHN1.9%, T
s, ST HBsAgHE R H 2 1] i580%.

5.3 NAsH A PeglFN-a £ i 75 R BB AR IL T
HLZ5IRYT o PeglFN-a-2allk & % 548 lF (tenofovir
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HON2.4%, IEKIAIT 96 FIHBsAgH: B 2 v 12
%53% ", BHEWIREMN, RHAPeglFN-aifiI7 1
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40%, Lotk ALT > 45 IEHME LR . A&
TMENEZE, 0~370 1 EHIRIT24)H JFHBeAghs
PeF NA.9%~23.1%, 4~6% 1 HBeAghk iR
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TN S22 5 A% 2 70, B4, RNATH
24 WIVIR-2218, AIYTERHBVRNA, Rt Hiii
FEAMSE, BCHBsAgMEIED, GaneZ
SR, AHEL T PeglFN-afi 247477, VIR-2218H:4
PeglFN-ay6J7 FICHB i 2 H HBsAg | [ L 5E K
X CHBEH YT, BAHERKWEEE, HiG
TR AR T A

SE K

(1]  AHEEZESERG 5, THRES SRS 81 R
RPTIETE (20194 FO[)/CD]. Hr H S i8 M PRI el 22 E (BT
}i),2019,13(6):441-466.

[2] LIU J, LIANG W, JING W, et al. Countdown to 2030:
eliminating hepatitis B disease, China[J]. Bull World Health
Organ,2019,97(3):230-238.

3]  Zefld, HE, ARsk, 4. o FUR PRI IR AR B AR & [R]. 2
10 B8 = A IR R R 22K 2 BE20194ECSCOZEAREE£,2019.

[4] FTHEEESBERYS S, PHREZSERES 2. B
BYAT 28 I PR G & (D Re ks @) & SO I]. I IR BT I 9 2%
£,2019,35(8):1693-1701.

[5] LIANGK H, HSU C W, CHANG M L, et al. Peginterferon is superior
to nucleos(t)ide analogues for prevention of hepatocellular carcinoma
in chronic hepatitis B[J]. J Infect Dis,2016,213(6):966-974.

[6]  BREAR, SRkARAL, DY, 55 18 TE QR R VAT BRI, IRPR TR

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

[1e]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

2%&,2021,37(5):1011-1015.

1011-1015.NOSAKA T, NAITO T, MATSUDA H, et al. Molecular
signature of hepatitis B virus regulation by interferon-y in primary
human hepatocytes[J]. Hepatol Res,2020,50(3):292-302.

SHAHZADI S K, QADIR M A, MAHMOOD N, et al. Pegylation and
cell based bioassay of human interferon-a2b along its docking studies
and effect on plasma half-life[J]. Protein Pept Lett,2020,27(3):219-
224.

RAMON J, SAEZ V, BAEZ R, et al. PEGylated interferon-
alpha2b: a branched 40K polyethylene glycol derivative[J]. Pharm
Res,2005,22(8):1374-1386.

WANG Y X, NIKLASCH M, LIU T, et al. Interferon-inducible
MX2 is a host restriction factor of hepatitis B virus replication[J]. J
Hepatol,2020,72(5):865-876.

PARK I H, BAEK K W, CHO E Y, et al. PKR-dependent mechanisms
of interferon-a for inhibiting hepatitis B virus replication[J]. Mol
Cells,2011,32(2):167-172.

ALCANTARA F F, TANG H, MCLACHLAN A. Functional
characterization of the interferon regulatory element in the
enhancer 1 region of the hepatitis B virus genome[J]. Nucleic Acids
Res,2002,30(9):2068-2075.

PARK Y K, LEE S Y, LEE A R, et al. Antiviral activity of
interferon-stimulated gene 20, as a putative repressor binding to
hepatitis B virus enhancer II and core promoter[J]. J Gastroenterol
Hepatol,2020,35(8):1426-1436.

STADLER D, KACHELE M, JONES A N, et al. Interferon-induced
degradation of the persistent hepatitis B virus cccDNA form depends
on ISG20[J]. EMBO Rep,2021,22(6):e49568.

LUCIFORA J, XIA Y, REISINGER F, et al. Specific and
nonhepatotoxic degradation of nuclear hepatitis B virus cccDNA[J].
Science,2014,343(6176):1221-1228.

PAQUETTE R L, HSU N C, KIERTSCHER S M, et al. Interferon-
alpha and granulocyte-macrophage colony-stimulating factor
differentiate peripheral blood monocytes into potent antigen-presenting
cells[J]. J Leukoc Biol,1998,64(3):358-367.

YONEJIMA A, MIZUKOSHI E, TAMAI T, et al. Characteristics
of impaired dendritic cell function in patients with hepatitis B virus
infection[J]. Hepatology,2019,70(1):25-39.

SUEHIRO Y, TSUGE M, KURIHARA M, et al. HBV upregulates
TRAIL-R3 expression in hepatocytes for escaping both cell
apoptosis and suppression of their replication by TRAIL[J]. J Infect
Dis,2022:jiac044.

BRUDER COSTA J, DUFEU-DUCHESNE T, LEROY V, et al.
Pegylated interferon a-2a triggers NK-cell functionality and specific
T-cell responses in patients with chronic HBV infection without
HBsAg seroconversion[J]. PLoS One,2016,11(6):¢0158297.

XIA Y, STADLER D, LUCIFORA J, et al. Interferon-y and
tumor necrosis factor-a produced by T cells reduce the HBV
persistence form, cccDNA, without cytolysis[J]. Gastroenterology,
2016,150(1):194-205.

KONDO T, SUDA T, FUKUYAMA H, et al. Essential roles of the Fas
ligand in the development of hepatitis[J]. Nat Med,1997,3(4):409-413.
NUSSENZWEIG M C, STEINMAN R M, UNKELESS J C, et
al. Studies of the cell surface of mouse dendritic cells and other
leukocytes[J]. J Exp Med,1981,154(1):168-187.

Van ZONNEVELD M, ZONDERVAN P E, CAKALOGLU Y, et



[24]

[25]

[26]

[27]

(28]

[29]

[30]

(1]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

al. Peg-interferon improves liver histology in patients with HBeAg-
positive chronic hepatitis B: no additional benefit of combination with
lamivudine[J]. Liver Int,2006,26(4):399-405.

LI G, ZHANG Q, YUY, et al. Histological responses of peginterferon
alpha add-on therapy in patients with chronic hepatitis B with
advanced liver fibrosis after long-term nucleos(t)ide analog
treatment[J]. J Viral Hepat,2019,26 Suppl 1:50-58.

ZENG J, CAI S, LIU J, et al. Dynamic changes in liver stiffness
measured by transient elastography predict clinical outcomes among
patients with chronic hepatitis B[J]. J Ultrasound Med,2017,36(2):261-
268.

CHOI H S J, VAN CAMPENHOUT M J H, VAN VUUREN A J, et
al. Ultra-long-term follow-up of interferon alfa treatment for HBeAg-
positive chronic hepatitis B virus infection[J]. Clin Gastroenterol
Hepatol,2021,19(9):1933-1940.¢1.

LEE S K, KWON J H, LEE S W, et al. Sustained off therapy response
after peglyated interferon favours functional cure and no disease
progression in chronic hepatitis B[J]. Liver Int,2021,41(2):288-294.

LI M H, YI W, ZHANG L, et al. Predictors of sustained functional
cure in hepatitis B envelope antigen-negative patients achieving
hepatitis B surface antigen seroclearance with interferon-alpha-based
therapy([J]. J Viral Hepat,2019,26 Suppl 1:32-41.

MARCELLIN P, XIE Q, WOON PAIK S, et al. Final analysis of the
international observational S-Collate study of peginterferon alfa-2a in
patients with chronic hepatitis B[J]. PLoS One,2020,15(4):¢0230893.
CHEN X, MAO Q, XIE Y, et al. A potential functional cure in Chinese
HBeAg-negative chronic hepatitis B patients treated with Peg-
interferon alpha-2a[J]. J Clin Transl Hepatol,2019,7(3):249-257.
FONSECA M A, LING J Z J, AL-SIYABI O, et al. The efficacy of
hepatitis B treatments in achieving HBsAg seroclearance: a systematic
review and meta-analysis[J]. J Viral Hepat,2020,27(7):650-662.

GOH M J, KANG W, KIM K M, et al. Incidence and risk factors for
development of hepatocellular carcinoma at young age in patients with
chronic hepatitis B[J]. Scand J Gastroenterol,2022,57(1):70-77.
VITTAL A, SHARMA D, HU A, et al. Systematic review with meta-
analysis: the impact of functional cure on clinical outcomes in patients
with chronic hepatitis B[J]. Aliment Pharmacol Ther,2022,55(1):8-25.
WIJAYA R S, READ S A, SCHIBECI S, et al. KLRG1™ natural killer
cells exert a novel antifibrotic function in chronic hepatitis B[J]. J
Hepatol,2019,71(2):252-264.

KIM S U, SEO Y S, LEE H A, et al. Hepatocellular carcinoma risk
steadily persists over time despite long-term antiviral therapy for
hepatitis B: a multicenter study[J]. Cancer Epidemiol Biomarkers
Prev,2020,29(4):832-837.

QI W Q, ZHANG Q, WANG X, et al. Long-term clinical benefit of
Peg-IFNo and NAs sequential anti-viral therapy on HBV related
HCCI[J]. Neoplasma,2021,68(1):200-207.

MICCO L, PEPPA D, LOGGI E, et al. Differential boosting of innate
and adaptive antiviral responses during pegylated-interferon-alpha
therapy of chronic hepatitis B[J]. J Hepatol,2013,58(2):225-233.
BONI C, LACCABUE D, LAMPERTICO P, et al. Restored function
of HBV-specific T cells after long-term effective therapy with
nucleos(t)ide analogues[J]. Gastroenterology,2012,143(4):963-973.¢9.
XU W, LI Q, HUANG C, et al. Efficacy of peg-interferon-nucleoside
analog sequential optimization therapy in HBeAg-positive patients
with CHBJ[J]. Hepatol Int,2021,15(1):51-59.

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

- EMZEFREE . S

WU F P, YANG Y, LI M, et al. Add-on pegylated interferon augments
hepatitis B surface antigen clearance vs continuous nucleos(t)ide
analog monotherapy in Chinese patients with chronic hepatitis B and
hepatitis B surface antigen < 1500 IU/ml: an observational study[J].
World J Gastroenterol,2020,26(13):1525-1539.

MATSUMOTO A, NISHIGUCHI S, ENOMOTO H, et al. Pilot study
of tenofovir disoproxil fumarate and pegylated interferon-alpha 2a
add-on therapy in Japanese patients with chronic hepatitis B[J]. J
Gastroenterol,2020,55(10):977-989.

PAN C Q, LI M H, YI W, et al. Outcome of Chinese patients with
hepatitis B at 96 weeks after functional cure with IFN versus
combination regimens[J]. Liver Int,2021,41(7):1498-1508.
BOGLIONE L, CARITI G, GHISETTI V, et al. Extended duration of
treatment with peginterferon alfa-2a in patients with chronic hepatitis
B, HBeAg-negative and E genotype: a retrospective analysis[J]. J Med
Virol,2018,90(6):1047-1052.

LI M, ZHANG L, LU Y, et al. Early serum HBsAg kinetics as
predictor of HBsAg loss in patients with HBeAg-negative chronic
hepatitis B after treatment with pegylated interferona-2a[J]. Virol
Sin,2021,36(2):311-320.

LIN Y J, SUN F F, ZENG Z, et al. Combination and intermittent
therapy based on pegylated interferon alfa-2a for chronic hepatitis
B with nucleoside (nucleotide) analog-experienced resulting
in hepatitis B surface antigen clearance: a case report[J]. Viral
Immunol,2022,35(1):71-75.

FLINK H J, VAN ZONNEVELD M, HANSEN B E, et al. Treatment
with Peg-interferon alpha-2b for HBeAg-positive chronic hepatitis B:
HBsAg loss is associated with HBV genotype[J]. Am J Gastroenterol,
2006,101(2):297-303.

GHENEA A E, PADUREANU V, CIOBOATA R, et al. The study
of clinical and biochemical parameters in assessing the response to
the antiviral therapy in the chronic viral hepatitis B[J]. Medicina
(Kaunas),2021,57(8):757.

ITOKAWA N, ATSUKAWA M, TSUBOTA A, et al. Factors associated
with hepatitis B surface antigen kinetics and responses in pegylated
interferon alpha-2a monotherapy for patients with chronic hepatitis
B[J]. Intern Med,2021,60(4):507-516.

LIM S G, PHYO W W, LING J Z J, et al. Comparative biomarkers
for HBsAg loss with antiviral therapy shows dominant influence
of quantitative HBsAg (qHBsAg)[J]. Aliment Pharmacol
Ther,2021,53(1):172-182.

CHOI H S J, SONNEVELD M J, FARAG M 8, et al. Effects of on-
treatment ALT flares on serum HBsAg and HBV RNA in patients with
chronic HBV infection[J]. J Viral Hepat,2021,28(12):1729-1737.
CHAN H L Y, MESSINGER D, PAPATHEODORIDIS G V, et
al. A baseline tool for predicting response to peginterferon alfa-
2a in HBeAg-positive patients with chronic hepatitis B[J]. Aliment
Pharmacol Ther,2018,48(5):547-555.

European Association for the Study of the Liver. EASL 2017
clinical practice guidelines on the management of hepatitis B virus
infection[J]. J Hepatol,2017,67(2):370-398.

DAI Z, WONG I O L, XIE C, et al. Cost-effectiveness analysis of
first-line treatment for chronic hepatitis B in China[J]. Clin Microbiol
Infect,2022,28(2):300.e1-300.e8.

BAZINET M, PANTEA V, PLACINTA G, et al. Safety and efficacy of
48 weeks REP 2139 or REP 2165, tenofovir disoproxil, and pegylated



6 - IBEZEMFXREM -

interferon alfa-2a in patients with chronic HBV infection naive to 465.

nucleos(t)ide therapy[J]. Gastroenterology,2020,158(8):2180-2194. [56] GANEE, LIM YS, TANGKIJVANICH P, et al. Preliminary safety and
[55] GUPTA S V, FANGET M C, MACLAUCHLIN C, et al. Clinical antiviral activity of VIR-2218, an X-targeting HBV RNAI therapeutic,

and preclinical single-dose pharmacokinetics of VIR-2218, an RNAi in chronic hepatitis B patients[J]. J Hepatol,2020,73:S50-S51.

therapeutic targeting HBV infection[J]. Drugs R D,2021,21(4):455- eka H#A: 2022-03-06

AR, Fads, B A, . T RES T IR CRUT KA HR[I/ICD). ¥ B AT IR 22 & (8 F1R),2023,15(2): 1-6.

L EE - EE - RE -
RTEFRXPHIEEE B MEHG

REZEEBUEAM LR, CARHS SRS ZEM, ENEEREITID I RAT EERE . NI AR TR E#R
BLZMEWMERTERERLR,

—. AEEB LR SUR R B4 1 %A

1 FLMES: ORBHBXHITAN, XFEM; QESFBSCREFREMENDLEMLT, BIEEFHT 30 MRE
OGN ZE L, BRIEE ST EEIAER TR, PR S M ERAN I ZWebR, RNANZE, B2k
WRAUEIEEFI—A 0 OFFEERME T REE. H SEEPR, WEBER, AR, LR, EEAE S8 %7
Hedl, HEFp MAEBRRR e, (EgmHd i R AR AR B, 18 S A7 44 Bk B IS B A B T 1R 032 R 7

2AEHN AR R O H5EREMET, RS5FRNTTMEEE; QERBUESIS S ek B e s A 3
BHNEH: ORMREIRM G TG, EERFEITER, HRAFRBZCKES. UI3XHFRELE. =253k
3R &I E TR B ARSI NIES, AR T — BB WA TSRS . HABKHZHE A TTERE RS 8Os
gye MIEPEEEL W, HUMEDH VNIRRTt TEER MRS B H T T VAL REXNZ I SC A T 47 5 il AR
Fo WWAEE RIE RN E, WA PORRFIRIR ], MR —EZ M EHEE . 1 SEWEFEANZF — AN,
TEWSCH TUVEEAE R M2 . B BB gRbS . (EE R MBS, MR NRES LR BAERTIRRI AN £k
BRI T B B A BAL, TIORFREBFH WS, TR0y TEEEREE 2 BAMIBEmD. EARELN
SRR A XS T S A B I . IBIREE REI16L, BRREE E.

=Lk

TE 3G B R TR BRI I R AE R IR . X T S A B AN BE S AR R AL B A RIFE SR 4 T 4. (1
WEF A E W AN PR F . B REE S LLFia: O sefG B3R se s sl N85 8, 2 A T 3. Bk,
BORL, A THGRR, MARIEWMUN: @M TIEMEE, KR EWNBHEEFWAE b, RE T EF &S
BHIRRFI L% @UABN. MATRARE MRS, B8R XWEMn, BRESETEN, WRESSZE WA
LREEERF.

WEEE AR OXTF AR RN N GIERA; @V Bh5E R 7t TAERIR AT R & A 2R N\
B2 WAR B EERZ VNN, @F TR AT R, By, ek, s BARREKATE R OfF KT R
RERCAIER N, iR BEBoRIE BRI T . W sCReia NIRRT S B H SR I s © oAl 75 i



