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Figure 1. HBV life cycle and main classes of antivirals in development.
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Table 1. New drugs target the replication cycle of HBV
. . Stage of ClinicalTrials.gov
Classificat D C
assification rug name development  identifier ompany
Entry inhibitors Myrcludex-B IIb NCT02888106 Hepatera Ltd
Antisense molecules IONIS-HBVgy/IONIS-HBV-Lgx 11T NCT02981602/ GSK
NCT03020745
siRNAs ARB-1467 IIb NCT02631096 Arbutus Biopharma
siRNAs ARB-1740 I No identifier found  Arbutus Biopharma
siRNAs ALN-HBV /I NCT02826018 Alnylam Pharmaceuticals
siRNAs RG6004 (HBV LNA) /1 No identifier found  Roche
siRNAs ARO-HBV /1 NCT03365947 Arrowhead Pharmaceuticals
siRNAs Hepbarna (BB-HB-331) Preclinical ~ No identifier found Benitec
siRNAs Lunar-HBV Preclinical ~ No identifier found Arcturus
TDF Pro drugs TXL (CMX-157) I NCT02710604 ContraVir Pharmaceuticals
Capsid inhibitors NVR 3-778 I NCT03125213 Janssen
Capsid inhibitors Morphothiadin (GLS-4) I NCT03638076 HEC Pharma, PR China
Capsid inhibitors AIC 649 I No identifier found AiCuris
Capsid inhibitors INJ56136379 I No identifier found Janssen
Capsid inhibitors ABI-H0731 I NCTO03577171/ Assembly Biosciences
NCT03576066
Capsid inhibitors AB-423 I No identifier found Arbutus Biopharma
Capsid inhibitors EP-027367 Preclinical ~ No identifier found Enanta Pharmaceuticals
HBsAg inhibitors REP-2139 I NCT02646189/ Replicor
NCT02233075/
NCT02726789/
NCT02565719
HBsAg inhibitors REP-2165 I NCT02565719 Replicor
Ribonuclease H inhibitors RNaseH Inhibitor Preclinical ~ No identifier found Arbutus Biopharma

Remarks: Data from Hepatitis B Foundation and ClinicalTrials.
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Lag-3 Tim-3 CD244 141
HBV CD8" T
[84,86]
v
GS-4774%7%1 1G1050®™" DV601®” ( 2) (92-93] 2 PD-1
2.2.2 CHB PD-LI 54931 HBV
HBV CD8'T PD-1 CTLA-4 PD-1
2.
Table 2. Novel immunomodulatory drugs
Classification Drug name Mechanism Stage of Company 'Cllmt':a?lTrlals.gov
development identifier
Innate immune defense pathway GS9620 TLR-7 agonist 1I Gilead NCT02166047/
NCT02579382
Innate immune defense pathway RO6864018 TLR-7 agonist II Roche NCT02391805
(RG7795 ANA773)
Innate immune defense pathway GS9688 TLR-8 agonist 1I Gilead NCT03491553/
NCT03615066
Innate immune defense pathway Inarigivir RIG-1 and NOD?2 agonist I Spring Bank NCT02751996/
(SB9200) Pharmaceuticals NCT03434353
Innate immune defense pathway ABX-203 NK receptor agonist i Abivax NCT02249988
Therapeutic vaccine TG-1050 Vaccine technology used to 1/Ib Transgene NCT02428400
Therapeutic vaccine DV-601 stimulate the immune Ib Dynavax NCT01023230
Therapeutic vaccine HB-110 system as a treatment I Genexine NCTO1813487
Therapeutic vaccine GS-4774 I Gilead NCTO01943799/
NCTO02174276
Therapeutic vaccine HepTcell I Altimmune NCT02496897
Therapeutic vaccine INO-1800 I Inovio NCT02431312
Pharmaceuticals
Therapeutic vaccine TomegaVax HBV Preclinical ~ TomegaVax No identifier found
Therapeutic vaccine MVA-VLP Preclinical ~ GeoVax Labs  No identifier found
Host acting pathway EYPO001 FXR agonist I Enyo Pharma  NCT03272009
Host acting pathway APG-1387 Apotosis inducer I Ascentage NCT03585322
Pharma, China
Host acting pathway CRV 431 Ciclofillin inhibitor I ContraVir NCT03596697
(CPI1431-32)
Gene editing EBT106 CRISPR/Cas Preclinical ~ Excision No identifier found
Biotherapeutics
Gene editing HBV Preclinical  Intellia No identifier found
Therapeutics
Other GC1102 HBsAg monoclonal antibody I Green Cross NCT03519113
Other LTCR-H2-1 T cell immunotherapy Preclinical ~ Lion TCR No identifier found

Remarks: Data from Hepatitis B Foundation and ClinicalTrials.
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Abstract: Over 240 million people worldwide are chronically infected with hepatitis B virus (HBV) although the
HBYV prophylactic vaccine has dramatically reduced new infections. However, still up to 680000 deaths per year are
caused by HBV-related end-stage liver diseases and liver cancer. Currently, strategies for the treatment of Chronic
Hepatitis B (CHB) include interferon-alpha (IFNa) and nucleos(t)ide analogues (NAs), but it is difficult to achieve
the ideal clinical treatment endpoint, namely hepatitis B surface antigen (HBsAg) negative or serological
conversion. Many teams are trying to develop more effective treatments, targeting key steps in the HBV life cycle
and potential host factors, aiming to great medical needs for CHB patients that have not yet been met. This article
reviews the advances in the research and development of the potential drugs in clinical development and partial
preclinical stages.
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