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Phases of chronic HBV
infection

Virus levels =

Liver damage =—

Cancer risk =

Patient age
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A simplified model of HBV persistence

1) Reduce infection
* Nucs or entry inhibitors to stop new infections

* CAMs to stop new cccDNA
* siRNAs/ASOs to limit virus production

Indicator window (serum)

«— gHBsAg
HBV RNA?
HBcrAg?

* active HBV = functional cure
* cccDNA = complete cure
*all HBV DNA = sterilizing cure
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2) Increase removal rate
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Limited HBV reduction with NUCs

43 chronic hepatitis B patients with continuous
nucleos(t)ide analogue
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NUCs drive very slow cccDNA reduction, but

not much HBsAg reduction (integrated)
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No HBV reduction with entry inhibitors

Limited reduction of HBsAg in majority HBeAg-neg with
Bulevertide (HBV/HDV entry inhibitor)
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Mean (SE) HEV RNA change from
baseline (log,, copies/mL)
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Limited HBV reduction with CAMs

HBV RNA with CAMs
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A simplified model of HBV persistence

) Reduce-infecti

e

«—HBsAg

2) Increase removal rate

* active HBV =functional cure  Degrade cccDNA directly
* cccDNA = comp/ete cure * Induce immune response
* Liver turnover => |cccDNA

*all HBV DNA = sterilizing cure
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Removing virus-infected cells

* Direct targeting of HBV DNA (CRISPR,
TALENS, ZFN, base editors, etc)

* Nuc stop

* Immunomodulators to induce killing of
infected cells (IFN, TLR agonists, IAP
inhibitors, etc.)
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Cutting HBV with genetic “scissors”

Effect size reported by 36 HBV CRIPSR studies
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Clearing HBV by stopping NUCs

HBsAg
Non-clearers

100000.00 100000.00

10000.00 10000.00
1000.00 1000.00

100.00

Clearers

HBsAg (IU/L)
S EE s
| ﬂ
HBsAg (IU/L)
g 3

4 1 2 3 4 & 9 12 1B 24 30 36 42 45 54 6 €6
Months

Severe flares and decompensation

c AL
480
440
400
360
320
I ow g
S 3
- 200 .
2w 2
120
B
40
L]
0 1 2 3 4 6 9 12 18 24 30 38 42 48 54 6D 66
Months Months
.
E HBYV titre
0000000000 10000000000
10000040000 10000000.00
100000000 100000000

100000.00

10000

HBV DNA (IU/mL)

-
0 1 2 3 4 B 9 12 16 24 3 36 42 48 54 €0 66
Months Months

2
2

0 1 z 3 4 6 9 12 18 24 30 38 42 4B 54 B0 BE

Hadziyannis et al. (2012), Gastroenterology

W vvesuiiedu

Institute

With cirrhosis
3.6%

Overall
1.2%

No cirrhosis
0.89%

5 studies
744 individuals

14 studies
3,731 individuals

15 studies
4,425 individuals

Death or liver transplant

With cirrhosis
Overall No cirrhosis ! 1|0/ !
(o]

0.4% 0.3% ]

14 studies 13 studies 4 studies
3,449 individuals 2,744 individuals 655 individuals

Tseng et al. (2022), JHEP Reports

Finding cures. Saving lives.




Clearing HBV by stopping NUCs

HBsAg thresholds for stopping Nucleoside Analoque thera
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Does HBsAg itself induce
persistence?
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A simplified model of HBV persistence

1} Reduce-infecti

j * Sponging up anti-HBs
e Immune modulation?

«—HBsAg

2) Increase removal rate

* active HBV = functional cure
* cccDNA = complete cure
*all HBV DNA = sterilizing cure
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Clearing HBs alters immune cells minimally
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Summary

1) Additions to the virus reservoir is limited

3) Secreted HBsAg is likely
an indicator (not actively
altering immunity)

«—HBsAg

4) HBV persistence is a static
process (as opposed to HCV);
— we need to actively kick HBV out

* active HBV = functional cure
* cccDNA = complete cure
*all HBV DNA = sterilizing cure

2) Since virus levels stay
the same, removal rate
is also limited
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Questions?
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