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Chronic Hepatitis B — unmet needs

Met Needs

Long-term
suppression of HBV
DNA

Fibrosis regression and
cirrhosis reversal

Reduced risk of HCC %

and complication of
cirrhosis

hepatitis B

Unmet Needs

1. No direct effect of NA
on cccDNA

2. High relapse after NA
discontinuation

Low rate of HBsAg
:> loss/seroconversion

(functional cure)

N Long term therapy
1. Risk of HCC remains

2. Resistance issue
3. Safety concern

cccDNA elimination

infection

Suppress virion production

Host HBV-specific
immunity induction

A

Prevent new hepatocyte

\/

Intrahepatic HBV
burden decreasing

Induce adaptive immunity
Induce innate immunity
Antigen reduction

Adapted from Lin & Kao, AP&T 2016




Clinical parameters tested in CHB

Laboratory tests for diagnosis and monitoring in the treated and non-treated patient in CHB.

Diagnosis and monitoring Laboratory test

New diagnosis > Serology: HBeAg, HBeAb, HBV DNA, anti-HBcIgM, anti-HCV, anti-HDV and anti-HIV.
> Biochemistry: ALT, AST, GGT, albumin, bilirubin, globulins, FBC, PT and AFP.
> Other: Iver USS and TE.

Treatment naive > HBeAg positive: HBeAg/HBeAb, HBV DNA, LFTs and HBsAg; 3—6 monthly
> HBeAg negative: HBV DNA, LFTs and HBsAg; 3—6 monthly
PeglFN > Initiation: HBeAg/HBeAb, HBV DNA, HBsAgq titre, LFTs, FBC, U&E, TFTs and liver USS.

> On therapy: FBC, U&E and LFTs; weeks 1-4, then monthly.
> HBV DNA and HBsAg titre; 3 monthly

NUC therapy > Initiation: HBeAg/HBeAb, HBV DNA, LFTs, FBC, U&E and liver USS.
> On therapy: FBC, U&E and LFTs — at week 4, then 3 monthly.
> HBV DNA: test at week 12, 24 and 48, then 6 monthly
> For TDF: urine PCI and phosphate; at week 4, then 3 monthly.
> If evidence of viral breakthrough, test for genotypic resistance.

Gill & Kennedy, Clin Med 2015
S



Natural history & disease phase of CHB
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Gill & Kennedy, Clin Med 2015
* Is using ALT, HBV DNA & HBsAg level enough?

 What else do we need to consider with these clinical parameters?

« Co-aetiologies with HBV? Patient age? Disease phase? Patient choice? Cost? Feasibility?
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Whole exome HBV DNA integration is independent of
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Correlation of immunological readouts with clinical markers

9
Gastroenterology 2020;159:652-664 HBsAg-specific T cell

Effects of Hepatitis B Surface Antigen on Virus-Specific and
Global T Cells in Patients With Chronic Hepatitis B Virus infection

Nina Le Bert,'* Upkar S. Gill,>* Michelle Hong,"* Kamini Kunasegaran,' Damien Z. M. Tan,’
Raidah Ahmad,’ Yang Cheng,® Charles-A. Dutertre,”® Andreas Heinecke,” Laura Rivino,'*
Anthony Tan," Navjyot K. Hansi,” Min Zhang,® Sujuan Xi,° Yutian Chong,® Stefan Pflanz,’
Evan W. Newell,® Patrick T. F. Kennedy,”® and Antonio Bertoletti'**

*  HBV-specific T cells | with age
»  Earlier treatment may be beneficial
for HBsSAg loss’

TRAIL+ NK cells correlate with ALT flares

HBs-specific T cells reduce based on duration of infection, Dunn et al., JEM 2007

rather than HBsAg quantity

HBYV specific T cells correlate with HBsAg loss
Boni et al., Gastroenterology 2010

Recent advances in basic science

Liver sampling: a vital window into HBV pathogenesis

on the path to functional cure
| n=164 Upkar S Gill," Laura J Pallett,? Patrick T F Kennedy," Mala K Maini?
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Intrahepatic sampling

Tissue Resident CD8 T cells & NK cells detected by FNA sampling cccDNA & HBV RNA quantification by ddPCR with FNA sampling
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Specific & sensitive quantification of cccDNA & 3.5Kb RNA
Consistent results between FNA & biopsy

. Unpublished Data
Gill*, Pallett* et al., Gut 2018 Collaboration with Dr Testoni & Prof. Zoulim (INSERM, Lyon)




Summary points & moving forward.....

Natural history of
HBV (& HDV)

Potential promise
of new therapies

Patient selection for
clinical trials

[EE

Further studies on natural history of disease phase are still required
Who should be treated? Should the treatment candidacy pool be widened
Should we only focus on ALT, HBV DNA and fibrosis?

Combination therapies will be required, but which are best?

Evaluating the immune/viral repertoire on therapy — and correlate with clinical
parameters

Will be important to determine why certain agents not efficacious and how to
select the right patients

In vivo studies of novel agents using blood & liver FNA samples

Need a combination of clinical, viral & immune markers — but which ones?
A reliable peripheral marker surrogate required for determining IH responses
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