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A Stopping Nucs
A New Treatment for HBV & HDV

I Virological targets
I Immunological targets

I Combinations



Increasing Interest in Stopping Nucs

Potential outcome predictors

Age, time to undetectable HBV DNA, and duration of viral suppression under NA, HBsAg levels at NA baseline and NA
cessation, type of NA (TDF vs. ETV), HBV DNA levels during reactivation phase, re-treatment strategy, and HBV genotype

re-treatment (~40%)
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Lampertico & Berg. Hepatology. 2018.



RETRACT-B

International collaborative effort to outcomes of NA withdrawal
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Large International Cohort T NA Withdrawal

Baseline demographics n (%), unless stated

Total (N) 1541
Age at baseline, years, mean NSD 53 N11
Male 1117 (73)

Race: Asian/White/other

1359 (88)/ 152 (10)/ 30 (2)

HBV genotype: A/B/C/D

7 (0.5)/ 669 (43)/ 172 (11)/
23 (2)

NUC type prior to cessation:
ETV/TDF/other

927 (60)/ 443 (29)/ 171 (11)

NUC duration, years, median (IQR) 3.0 (2.813.8)
At baseline (time of NA cessation)

Cirrhosis 70 (5)
HBsAg, Log,, IU/mL, mean NSD 2.6 N0.8
ALT x ULN, median (IQR) 0.6 (0.410.8)

Hirode. Gastro. 2022.
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Predictors of HBsAg loss

Race/Ethnicity

C 504 gHBsAg level at end of therapy
Subdistribution HR F B0 Subdistribution HR
. . ) L ~ ubdistribution
Pred|(.:t0rs UV an a|ys|5 _ White vs Asian i 6.80 (2.8-16.8), p<0.001) R 2100 vs 1001 225 (13.1-38), p<0.001) 00
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Hirode. Gastro. 2022.



Practical Approach

Virally suppressed, HBefAg negative CHB patient on MA therapy

¥ v

Racelethnicity White Asian

End of therapy HBs#g HBsAg HBsAg HBsAg
HEsAg levels <1000 ILmL 21000 ILfmL =100 kL 2100 N¥ml
4-year off-therapy

HBEsAg loss probability 41% 5% 3% 2%
Clinical recommendations Stop MA | Continue MA Stop MA Continue MA

Different HBsAg thresholds for withdrawal: White 1000 IU/mL
Asian 100 IU/mL




Are Post-Withdrawal Flares Beneficial?

NIH-Sponsored Hepatitis B Research Network (HBRN)
Prospective evaluation of NA withdrawal after 4 years of therapy

A HBeAg-neg/anti-HBe-pos
A  HBV DNA< 103 IU/mL

TDF alone (n=102) A No cirrhosis Stop TDF (n=43)
Continue TDF al
b 04 ks eenlllessss 1638 Wks ] e 43+ wks #

A HBsAg decline/loss
A Outcomes: ALT elevations (Grade 1 1-2x ULN, 2 2-5x ULN, 3 5-10x ULN, 4 >10x ULN)
A Active disease at end of f/u (ALT > 2x ULN with HBV DNA > 105 [U/mL

Feld. AASLD. 2021.



Withdrawal Population

TDF alone

Variable (n=43)

TDF +
PeglFN
(n=49)

TDF alone

Variable (n=43)

TDF +
PeglFN
(n=49)

value

n (%)/ n (%)/
mgd(z/lo()glR) m:d(?/."gm med (IQR) med (IQR)
Male Sex, n (%) 30 (69.8) 32(65.3) | 0.67 - At study entry
Age (study entry), yrs 45.9 (39-56) | 43.4 (37-53) | 0.16 |[acisatElEILL 8 (18.6) 13 (26.5) 0.46
Race, n (%) =42 =49 YTE| HBY DNA (log IU/mL) 5.6 (4.9:6.4) 57 (4.5:6.6) | 0.82
Asian 34 (81.0) 41 (83.7) gHBsAg (log IU/mL) 3.2 (2.9:4.0) 3.1(2.8:3.9) | 0.24
White 3(7.1) 4 (8.2) gHBsAg<100 0 2(4.2) 0.50
Black 5 (11.9) 4(82) ALT x ULN 2.7 (1.9:5.1) 2.9(1.9:4.3) | 0.83
HBV genotype At Withdrawal (Wk 192)
4(9.3) 3(6.1) HBeAg-positive* / anti- 0/38(92.7) | 0/46(95.8) | 0.79
3(7.0) 2 (4.1) HBe-positive
19 (44.2 24 (49.0 HBV DNA (loa IU/ml1) 0.7 (0.0:1.0 0.9(0.6:1.1 0.07
9 (20.9) 17 (34.7) qHBsAg (log IU/mL) 3.2(2.6:3.6) 2.7(2.0:3.3) | 0.08
5(12) 1(2 aHBsAa<100 4 (9.3) 14 (28.6) | 0.035 |
3(7) 2 (4) ALT x ULN 1.1 (0.8:1.5) 1.0 (0.8:1.3) | 0.29 |

Feld. AASLD. 2021.
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Did ALT Flares Lead to HBsAg Decline?

Trajectory of gHBsAg after TDF withdrawal by ALT flare (5x ULN)

Without Grade 3 flare (> 5x ULN)

Weeks since withdrawal

qHBsAg (log 10 IUiml)

With Grade 3 flare (> 5x ULN)

W o tn @
L L L 1

Weeks since withdrawal

Greater HBsAg decline seen in those without ALT flares

Feld. AASLD. 2021.




Do Flares Predict Future Disease Activity?

Relationship flares and disease activity
after withdrawal during 48 weeks of follow-up

Sustained phenotype
(02 visits) at end of follow-up

100

Active:
HBV DNA > 2,000 IU/mL and
ALT > 2x ULN or started treatment

Indeterminant

19 (57%)

39 (69%)

Inactive Carrier or Immune Control:
HBYV DNA < 1,000 IU/mL and
ALT < 1x ULN or lost HBsAg

9 (27%)
10 (18%) 5 (15%)

Percentage of Sustained |IC Based on Protocol Weeks 228 and 240

01

No Gr 3+ Flare Gr 3+ Flare
Feld. AASLD. 2021.



Factors Associated With ALT Flares (>5x ULN)

A Baseline A At flare visit
I - OR 1.05 (95% c11.01-1.09) I I OR 2.79
, (log) i OR 1.50 ) (2.23-3.49)
(1.12-2.01) I - OR 9.58 (2.36-38.9)
A At end of treatment A At visit prior to flare
i No factors! I I OR 3.02
i ALT, DNA, HBsAg not |
predictive! | -OR

29.9 (12.3-72.3)

ALT flares can be predictedé and prevented

Feld. AASLD. 2021.



Conclusions on nuc Withdrawal

A HBsAg loss/sustained inactive disease after NA withdrawal infrequent in Asians

A ALT flares not required for HBsAg loss/declineé

A High HBV DNA (>4 log IU/mL) predicts flare A trigger to restart Nuc

A Bad outcomes if cirrhosis, HBeAg+ or even anti-HBeAg-neg

If you consider this A key considerations:

1. Non-cirrhotic, HBeAg-neg/anti-HBe-pos

2. Reliable follow-up!

3. Asians: gHbsAg<100, White gHbsAg<1000

4. Follow closely 1 if HBV DNA > 4log i restart 1 dond wait for the flare




What Are the Goals of New HBV Therapy?
Learning From Natural History

Survival
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A Very inactive disease and ideally HBsAg loss associated with
excellent long-term and cancer-free survival
A A good goal for therapy

Fattocvich. Gut. 2008; Yang. NEJM. 2002.




Goals of Therapy

A Cure the infection
I True cure = all traces of HBV gone from the liver (ie. like HCV)
I This is VERY difficult (if not impossible) A cccDNA + integrated HBV DNA

A Functional cure
I Use the markers of excellent natural historyé
1. HBsAg loss (ideally with anti-HBs)

2. Possiblyé sustained off treatment inactive disease without HBsAg loss
(HBeAg 1 ve, DNA undetectable, normal ALT, normal histology)
(some call this @ 0



Is There Consensus?

88% of attendees at . . .
EASL/ASSLD HBV Endpoints Sustained Vlrologl_cal Response
conference chose Functional (sAg +ve, DNA negative, off therapy)
Cure as the preferred goal for \ An advance but not enough of one
future therapies

Functional Cure
(sAg loss with undetectable DNA &

Normal ALT)
Challenging but achievable goal

Sterilizing cure
(cccDNA loss)
Too hard to achieve

EASL/AASLD Endpoints Meeting Take 21 2019.



Is There Consensus Changing?

Sustained Virological Response
Cure as th (sAg +ve, DNA negative, off therapy)
! An advance but not enough of one

Functional Cure
(sAg loss with undetectable DNA &
Normal ALT)
Challenging but achievable goal

Partial cure endorsed by many
A HBsAg + but low level
- <1007 <10?
A HBV DNA low vs undetectable
A ?HBV RNA or HBcrAg negative?

Sterilizing cure
(cccDNA loss)
Too hard to achieve

EASL/AASLD Endpoints Meeting Take 31 2022.



Potential Targets in the Lifecycle
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Potential Targets in the Lifecycle
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Target RNAT sIRNA

A Overlapping reading frames = conserved regions

A siRNA targeting can eliminate all HBV gene products
¢ Antigen reduction (sAg, pol, core) A

¢ PIRNAA

Woodell. Mol Ther. 2013.



