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Chronic Hepatitis B – unmet needs

Adapted from Lin & Kao, AP&T 2016

Normal Liver Chronic Hepatitis Cirrhosis HCC

• High prevalence of Hepatitis B in East London

• Leading cause of LIVER CANCER globally

• Liver damage is immune mediated 

• Current antivirals lower viral load, but not ‘curative’

Graber-Stiehl, Nature News 2018



Natural history & disease phase of CHB

Adapted from Gill & Kennedy, Clin Med 2015
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Kennedy, Sandalova et al., Gastroenterology 2012

Evidence of immune activity in the ‘immune tolerant’ disease phase

Evidence of immune activity in the ‘immune tolerant’ disease phase

T cell responses in HBeAg positive 
chronic infection



HBs-specific T cells reduce based on duration of infection, rather than HBsAg quantity

• HBV-specific T cells ↓ with age 
• Earlier treatment may be beneficial 

for HBsAg loss

Le Bert*, Gill*, Hong* et al., Gastroenterology 2020

Age related immune changes in CHBAge related immune 
changes in chronic hepatitis B
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Dysfunctional immune responses in CHB



Adapted from Gill & Kennedy, J Viral Hepatitis 2018

Current therapies for chronic hepatitis B

NUC target

Ideal therapy

target

Locarnini & Zoulim, Anitvir Ther 2010



Adapted from Thimme & Dandri J Hepatol. 2013

Differential immune responses with HBV therapies



Improved  immune cell function 
following Interferon priming

* p=<0.05; **  p=<0.01; *** p=<0.001; **** p=<0.0001; ns=not significant Gill, Peppa et al., PLoS Pathog. 2016

NK cell cytokine production HBV-specific T cellsGlobal CD8 T cells Clinical Response



* p=<0.05; **  p=<0.01; *** p=<0.001; **** p=<0.0001

Comparative analysis of the transcriptome in treated CHB patients
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Gill et al., Unpublished

Analysis of mRNA transcripts of sorted immune cells using NanoString Technology Single cell RNA sequencing analysis of treated 

CHB patients
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Collaboration with 

Dr. Peppa (UCL), Dr. Wang & C. Knight (BCI, QMUL)



Differential HBV-specific T cell responses in patients 
controlling virus following treatment discontinuation

Rivino*, Le Bert*, Gill et al., JCI 2018



Do we need to sample the intrahepatic compartment?

Blood

Liver

Mason, Gill et al., Gastroenterology 2016 & Courtesy Shishir Shetty
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Viral Protein Expression Inflammatory Infiltrate Immune Cell Analysis

• Sampling of the intrahepatic compartment provides important scientific information

• Critical for the analysis of tissue resident immunity

• On-treatment sampling is valuable to aid the HBV-cure program

• FNA sampling may be modality for this….

Peppa, Gill et al., JEM 2013 

Pallett, Gill et al., Nat Med 2015

• Comparisons with blood & tissue; immune
populations ‘exaggerated’ in liver

• Tissue sequencing; GeoMx Human Whole Transcriptome Atlas Assay



Gill*, Pallett* et al., Gut 2018

Tissue Resident CD8 T cells & NK cells detected by FNA sampling 

Intrahepatic sampling
cccDNA & HBV RNA quantification by ddPCR with FNA sampling

Specific & sensitive quantification of cccDNA & 3.5Kb RNA
Consistent results between FNA & biopsy
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Collaboration with 

Dr Testoni & Prof. Zoulim (INSERM, Lyon)



Therapeutic immune modulation

Dusheiko et al., NEJM 2023



Tongfei W, et al. AASLD 2022. Oral #26. 

Sponsored by Aligos Therapeutics

Discovery of liver-targeted oral PD-L1 small molecule 
inhibitors for the treatment of CHB and HCC

• ALG-093702 blocks PD-1/PD-L1 interaction reducing cell surface 
PD-L1

• ALG-093702 demonstrates higher liver exposure vs other tested 
tissues

• ALG-093702 reactivates HBV-specific T cells from an HBV-
infected patient to a similar extent as durvalumab

• Promising liver-specific novel approach

• Concern about liver specific toxicity and duration of effect?

PD-L1 inhibition reactivates the 

HBV-specific T cell response 

Increased IFN-γ

production
Immune cells from an 

HBV infected patients

HBV surface +

Core peptides
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Slide adapted from IHEP



Swinnen K, et al. AASLD 2022. #5033. 

Sponsored by GSK
Slide adapted from IHEP

Targeted immunotherapy of viral vectors and adjuvanted HBc/HBs proteins: 
Step B cohort of Phase 1/2 trial

• CHB targeted immunotherapy (CHB-TI): Heterologous prime-boost administration of chimpanzee-derived adenovirus encoding a 
fusion of the human invariant chain (hli, CD74) and HBV protein (ChAd155-hli-HBV) and MVA encoding HBV proteins (MVA-HBV), 
and adjuvanted recombination proteins (HBc-HBs/AS01B)

• Ongoing, Phase 1/2, randomized, single-blind trial
• Interim cell-mediated immunity results up to 14 days post-dose 2 of the Step B cohort receiving a sequential regimen CHB-TI

1Day

CHB-TI treatment phase
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// //
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• Positive response by 2+ activation markers, 
including 1 cytokine

• 58 patients for analysis (exposed set with available 
CMI samples)

Activation 
marker

CD40 TNFα IFN-γ IL-2 IL-13 IL-17
CD137
(4-1BB)

Costimulatory 
markers

Cytokines



Swinnen K, et al. AASLD 2022. #5033. 

Sponsored by GSK
Slide adapted from IHEP

Targeted immunotherapy of viral vectors and adjuvanted HBc/HBs proteins: 
Step B cohort of Phase 1/2 trial
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• Polyfunctional CMI responses observed in ChAd-MVA recipients (group B1) in terms of 
HBc- and HBs-specific CD8+ T cells

• In HBc-HBs/AS01B recipients (Group B2) in terms of HBc- and HBs-specific CD4+ T cells 

▪ Measurable CD8 T cell 
responses ex vivo with ChAd-
MVA 

▪ CD8/4 T cell response was 
weak with recombinant antigen

▪ Finding T cell responses ex vivo 
with ICS is encouraging

– More sensitive assays should 
be used to measure T cell 
immunity

▪ Combining HBs/HBc-ASO1 with 
ChAd-MVA may enhance CD4 
response in last 2 doses

▪ Anti-HBs yet to be reported



Potential promise 
of new therapies

1. Combination therapies (viral & immune targets) required, but which are best?

2. Evaluating the immune/viral repertoire on therapy

1. Further studies on natural history of disease phase are still required

2. Who should be treated? Should the treatment candidacy pool be widened

Natural history of 
HBV (& HDV)

Evaluating 
novel agents

1. Will be important to determine why certain agents not efficacious

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

Summary points & moving forward….. 
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