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Stopping NAs:
Guideline recommendations

- EASL (2012) AASLD (2015) APASL (2015)

HBeAg- HBeAg seroconversion HBeAg seroconversion HBeAg seroconversion
positive + + +

> 12m of consolidation > 12m of consolidation > 12m of consolidation

(preferably 3yrs)

HBeAg- Confirmed HBsAg loss PLUS Indefinite treatment is No cirrhosis:
negative anti-HBs seroconversion recommended i) HBsAg loss

+ PLUS

> 12m of consolidation Stopping “MBC” in anti-HBs seroconversion

persons with HBsAg loss OR

> 12 months of consolidation

Treatment discontinuation in

persons with cirrhosis ii) after treatment for at least

is not recommended 2 years with undetectable HBV DNA
documented on three separate occasions,
6 months apart (B1).

Cirrhosis:
Stopping “MBC” in cirrhotic patients with
a careful off-therapy monitoring plan

EASL guidelines J Hepatol, 2012; 57:167-85
Terrault N, Hepatology, 2016; 63(1):261-83
Sarin, SK. Hepatol Int, 2016; 10:1-98
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Stopping NAs:
Guideline recommendations

- EASL (2012) AASLD (2015) APASL (2015)

HBeAg- HBeAg seroconversion HBeAg seroconversion HBeAg seroconversion

positive + + +
> 12m of consolidation > 12m of consolidation > 12m of consolidation
(preferably 3yrs)

EASL guidelines J Hepatol, 2012; 57:167-85
Terrault N, Hepatology, 2016; 63(1):261-83
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HBeAg S/C is not always durable

* Single centre observational study, n=132 * 42 patients achieved HBeAg S/C*
100 HBeAg sero-reversion
Age, y 3815 &
Sex (male, %) 100 (76%) : 80
Race §
Caucasian 77 (58%) a6
Asian 41(31%) * 33 experience SR or VR
Other 14(11% . .
Body mass Index Qiﬂ?l despite ongoing NA therapy
ALT, xupper limit of normal? 2.3(1.4-4.8) = NA resistance
HBV-DNA level, logso copies/mL 82%16
Genotype (N = 127)
A 45 (35%) * 9 patients stopped NA after
g Eigzg > 6m consolidation therapy
Other ( %) - 7/9 virological recurrence
Cimhosis 23(17%)
Treatment course 3
Lamivudine 67 (51%) g 0%
Adefovir 33(25%) 3 4 -
Entecavir 22(17%)
Other 10(7%) z ] J
Nucleos(t)ide analogue treatment-naive 117 (89%) =

T T 1
12 24 36 48

Treatment month

Reijnders Gastro 2010



Consolidation therapy = 12 months is
important for reducing the risk of relapse

Retrospective multi-centre study of Korean patients treated with lamivudine monotherapy

HBeAg (+) CHB Relapse = HBV DNA > 2800 IU/mL
Characteristic n= 178 (%)
70—
Male:female 126:49
Mean age (years) J90+103 2 L
=40 101 {56.7) E 850~
=4 17(43.3) [ P=<0.001
Mean serum ALT (IU/L) 265.1 + 225.3 (4B-678) 2 40
=1 and =2 timez ULN* 14(7.9) § Additional treatment  _[J< 12
=3 and =5 times ULN* 73(41.0) o 30— after HBeAg clearance _T, = 12
5 and =10 times UIN* 61(34.3) £ .
~10 and <20 times ULN* 30(16.9) E &
Mean serum HBY DNA (logyy copies/ml) T8+10(52-94) 3 -l
=4 94 (52.8) et it
=80 84 (47.2) 0= | | | | \
Family history of CHB 56 (31.5) 0 1 2 3 4 5
Previous |FN-ce therapy 17(9.6) Patient No. at risk Follow—-up (years)
Mean treatment durztion, months (range) 26 (12-17) < 12months 61 61 34 23 14 2
Mean total follow-up duration, months (rangs) 53 (24-90) > 12months 117 17 81 49 33 12

Lee, Hepatology, 2010



Is 12 months consolidation enough?

Relapse is more common using a more sensitive HBV DNA assay

Patients screened (n=1114)

Excluded:
= - HBeAg-negative n=643)
HBeAg-positive (143 K 4 Hev Ci_‘ nfgem'nn[lnzsj ‘

-HIV co-infection (n=4)

e | Jp——
- Remain HBeAg-positive (n=368)

Excluded:

L ) D 4 102Ag-1egative, anti-HBe-positive (n=88)
- HBeAg-negative, anti-HBe-negative (n=2)

Continued "indefinite” therapy (n=49) Kl Consolidation therapy (n=39)

Discontinued therapy (n=39)

Chaung, J Clin Gastro, 2012

Proportion of patients with recurrent HEV wviremia (%)

40

p=0.34

[ |
100%

all .

Relapse = HBV DNA > 100 IU/mL

Relapse > 10,000 IU/mL in 25/39

HBeAg sero-reversion in 3/25

I N N

All Group Il pationts <6 611 months 212 months
=39 n=10 =10 n=19

Duration of consolidation therapy
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104

Cumulative rate (%)

Consolidation > 3 years
may reduce relapse rate

HBeAg reappearance

Mo. atrisk 35

(b) 100 -

804

Cumulative rate of

12 24 36
Months after discontinuation
23 17 10

—— HBeAg-positive
---- HBeAg-negative

persistent virological relapse (%)

No. at risk
HBeAg-positive 35
HBeAg-negative 59

T 1

24 36
Months after discontinuation

16 9 7
21 14 7

-
-]
I
o

J

Hazard ratio of
persistent virological relapse =

Risk of persistent virological relapse
significantly reduced at > 2.9 yrs of
consolidation therapy vs. 1 yr

(Adjusted HR 0.51; 95% Cl 0.25-0.99).

Years of consolidation therapy

@ 100+
3
5 = 804
oz <1 year
% 601 jTTTTTT ] P=026
z o I PO - Joc o P=0063
% E 40 J - P=0.22
é ,Z ft' 4 =3 years
2 20- rl‘
@ =
@ '
= 0 7 T T 1
0 12 24 36
. Months after discontinuation
No. at risk
<1 year 13 5 3 2
1 - <3 years 13 7 4 3
z3years 8 3 2 2
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Conclusion

No cirrhosis

— Stopping NA after HBeAg S/C is reasonable
* HBeAg loss, anti-HBe seroconversion
* Consolidation = 12m post S/C is important
* The role of longer consolidation therapy needs to be evaluated

— People who stop antiviral therapy should be monitored for recurrent viremia,
ALT flares, and seroreversion

* every 3 months for at least 1 year, then 6 monthly

Cirrhosis
— Stopping NA after HBeAg S/C is controversial
— AASLD - recommends indefinite antiviral therapy

— EASL - ...stopping might be considered, but ...NA therapy should usually be
continued indefinitely in cirrhotic patients

— APASL - NA therapy may also be considered in cirrhotic patients with acareful
off-therapy monitoring plan

* Every 1 month for 3 months, every 3 months to 1 year, then 6 monthly



HBEAG-NEGATIVE CHB
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Management of HBeAg-negative CHB

* Nucleoside analogues (NA) are the mainstay
of current therapy
— Potent antiviral activity
— High genetic barrier to resistance

e But...optimal treatment duration for patients
with HBeAg-negative chronic hepatitis B (CHB)
remains uncertain
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Stopping NAs:

Guideline recommendations

HBeAg- Confirmed HBsAg loss PLUS  Indefinite treatment is
negative anti-HBs seroconversion recommended

+

> 12m of consolidation Stopping “MBC” in

persons with HBsAg loss

Treatment discontinuation in
persons with cirrhosis
is not recommended

i) HBsAg loss

PLUS

anti-HBs seroconversion

OR

> 12 months of consolidation

ii) after treatment for at least

2 years with undetectable HBV DNA
documented on three separate
occasions,

6 months apart (B1).

Cirrhosis:

Stopping “MBC” in cirrhotic
patients with a careful off-therapy
monitoring plan

EASL guidelines J Hepatol, 2012; 57:167-85
Terrault N, Hepatology, 2016; 63(1):261-83
Sarin, SK. Hepatol Int, 2016; 10:1-98
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HBeAg-negative CHB:
Virologic relapse occurs when NA stopped

Virological relapse defined as HBV DNA >2000 IU/mlL.

Cumulative rate of virologic relapse up to week 48

100% 91.4%

86.3%

75%

50%

25%

Cumulative rate of virologic relapse

0%

0 6 12 24 36 48
Total number of
subjects, n 184 182 178 150 41 24

Time from treatment cessation (weeks)

Seto 2015
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Why STOP?

Long-term therapy presents challenges
— adherence can be challenging

— risk of resistance

— risk of adverse events (e.g. renal, bone AEs)

— 555

16



Why STOP?

e STOPping long-term NA may have benefit
— NA deplete cccDNA
— NA promote restoration of anti-HBV immunity
— STOPping - virological relapse - therapeutic hepatitis flare:

 sustained immunological control (phase 3)
e + HBsAg loss

Modified from Chan, J Hepatology, 2012
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Data from small studies suggest:

- long-term SVR is possible
- HBsAg loss may occur

* Prospective observational study of patients who stopped long-term adefovir
* n =33, HBeAg-negative CHB, European genotype D disease
* Primary end-point = sustained response

n=33

= HBV DNA persistently < 2000 IU/mL combined with persistently normal ALT values (< 40 U/L)
following post-treatment month 6 sustained to the end of follow-up.
Year 5 - stop adefovir

a3 [
30
Relapsers who received
27 14 14 antiviral therapy
-~ 15 15
21
18 ’
15

12 SVR = 90% 79% 66% 45% 45%

EOT

1 Year 2 Year 3 Year 4 Year 5 Year

I -
B -

Ul
Im
X

HBsAg loss

13/33 = 39%
13/18 = 72%

Ul
.m
X

e w o ©

2
3
~”
-5
]
e

Hadziyannis, Gastro, 2012
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HBsAg levels at EOT may predict for risk of relapse

100000.00-
10000.00 T T
|—
@ T
= 1000.00+ J—
o =l
5E i
- )
o= _
< 100.00
7]
m
I
10.004
1.00+
D.01 ==
Relapsers SR without SR with
(n=15) HBEsAg loss HEsAg loss
(n=5) (n=13)

Hadziyannis, Gastro, 2012



HBsAg levels may also identify patients who achieve
HBsAg loss after stopping NA therapy

Virological relapse
(DNA > 2000 IU/mL x 2)

100 HBsAg
B 200-1000
80+ T >1000

60 II--'
404
2047
T <200
0 52 104 156 208 260 312 364
Duration of follow-up (wk)

Cumulative incidence
of HBsAg relapse

No. at risk

HBsAg

<200 [U/ml 30 29 28 25 20 16 10 9
200-1000 Wml B 19 9 7 4 3 3 1
=>1000 1U/ml 3 19 10 8 7 5 2 1

100

60

40

HBsAg loss
30
13
3
lyr 3yr 6yr

Years off treatment

MVA - sustained response — low HBsAg levels (EOT), younger age and F gender
MVA — HBsAg loss — low HBsAg, low HBV DNA (PT), longer treatment duration

Chen J Hepatol 2014
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HBsAg levels predict for HBsAg decline

(FINITE-CHB study)

TDF-Stop: Week 48 HBsAg Change From Baseline

<1000 <10,000 <25,000 <100,000

Lo *
H e W

HBsAg Change From Baselline (log,, 1U/mL)

Lower HBsAg levels — greater reductions in HBsAg / loss

Positive correlation between baseline HBsAg and %change from baseline in HBsAg at Week 48 (corr.=0.62, p=0.003)

T Berg et al., 00119 EASL 2015
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Long-term consolidation therapy may reduce the
risk of relapse in patients with HBeAg-negative CHB

80%
70%

60%
Risk of relapse 50%
HBV DNA > 2,000

+ 40%
ALT > 2xULN

30%
20%
10%

0%

Non-cirrhotics

P=0.01
72.7% P=0.007
64 3%
B >64 weeks
O <64 weeks
33’3% P=0.416
28.6%
N=21 N=22 N=7 N=6 N=28 N=28

Consolidation > 64 weeks assoc with lower relapse in pts without cirrhosis and high DNA

Jeng Hepatology 2013
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Long-term consolidation therapy may reduce relapse
and increase HBsAg loss

3yrs 3.4 yrs
2.0 9 8-
3 -
. /\
[4¢] -
-— =4 N E-
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= = 2 ¥ 5+
g8 g2
PO D < 4+
g3 S 3
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I g
["] -
= 2
2 1 chtnn g A VORIITUCUPIC s o nc e ez s ans=s UM
0.0 T 1 T T T T 1 0 T : T T | T 1
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Years of consolidation therapy Years of consolidation therapy

Chi, APT, 2015
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Early biochemical flare may predict for HBsAg
loss in sustained responders

HBsAg (IUIL)
Lz
ow 8§ 8
© o » 5 8 8 8 8
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001
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HBV DNA (IUimL) _
. 2 8

No HBsAg loss was observed in patients who had NA restarted

Hadziyannis, Gastro, 2012
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FINITE-CHB study

Wk 0 Wk 48 Wk 144
L 1 1

|: TDF-Stop
TDF-Continue

— Patients requiring TDF re-initiation (n=3) Primary endpoint:
HBsAg loss by Week 144
® Time TDF was restarted

TDF-Stop (n=21)

10 - + HBV DNA became detectable in 21/21
(100%) of TDF-Stop subjects

CHB patients
- HBeAg-negative
= 24 years TDF therapy

1:1 Randomization

¢+ HBV DNA up to W48:
— Median: 5.32 log g IU/mL
— Min: 4.41 log,, IU/mL
— Max: 8.50 log,q IU/mL

9
8
7
6_
5
4
3

eek 48 = 78%

|
[ T
0 20 40 * TDF-Restart excluded

Weeks From Baseline
T Berg et al., 00119 EASL 2015
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ALT Profiles

=mmm Patients requiring TDF re-initiation (n=3)
@® Time TDF was restarted

TDF-Stop (n=21)

1000 ¢ ALT peaked at >2xULN in 12/21 TDF-
(N Stop subjects (57%)
500
¢ ALT uptoW48
400 — Median: 162 U/L
— Min: 25 U/L
300 — Max: 983 U/L

— 100% (18/18) ALT < 2xULN
— 83% (15/18) ALT < ULN

* TDF-Restart excluded
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HBsAg (log,, IU/mL)

FINITE-CHB study

TDF-Stop (n=21)

TDF-Continue (n=21)

mes HBsAg loss
=== Patients requiring TDF re-initiation
@ Time TDF was restarted

0 20

Weeks From Baseline

40

0 20 40

Weeks From Baseline

T Berg et al., 00119 EASL 2015
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TDF-Stop: HBsAg loss, HBV DNA, ALT, TDF-Restart

100 -

80 - W HBsAg loss

I HBV DNA <2000, ALT <2 x UL

= &0 W HBYV DNA <2000, ALT >2 x UL
3 ]

E B HBV DNA >2000, ALT <2 x UL
c

2L B HBV DNA >2000, ALT >2 x UL
T 40 -

B TDF-Restart
20 -

Week 12 Week 24 Week 48

28



Stopping NA therapy is safe*

Table 2 | Duration of drug therapy/consolidation therapy, stopping rule and off-therapy relapse rate in various Table 2 | (Continued) Table 2 | (Continued)

studies

Off-therapy relapse rate at month Off-therapy

Author, yea, [Ref]

Huang et ol

Marcelin et of. ™

Fung et

Chien et ol

Lai et ol. 2006

Chan et ol”

Bonino et ol

Shouval et af®

elapse rate 2t month

Nuc/g

LAM

15

LAM

LAM

LAM

Systematic review:
- 22 studies, 1732 patients

- Heterogenous designs, many retrospective case series

Safety:

- Marked ALT flare was rare

- Liver decompensation was observed in 1/1732
patient w cirrhosis, who was salvaged w NA

- Close monitoring is required

(or other time

3pse (HBV DNA
/L in two
measurements at

hs apart off-therapy):

relapse.
): 22.8%

elapse (HBY
1W/mL): 914%
pse (HBY

1/mL +

N)I03%

pse (HBV

1W/ml+ ALT >125 x
ALT from end of
ues) 3182%
apse

e of HBY

fml): T38%
similar between
ive and -negative) §
apse
ce of HBY DNA
/ml in two

weeks apart): 641%
pse time:

1-45 months) {1
apse (HBY

0 cpl):

apse (HBY
jp/ml
ative

then fAs for 24 weels;onlya TV (97%); LAM (95%) .
virological respanse (HBV (month 6 off-therapy) Kim et ol” LAM, ADV ETV x
DNA <0.7 mEq/mL but 3842 £ 1049 months
ALT 2125 x ULN): untilthey

achieved response or 96 weeks,

whichever came first

Consolidation: NA 2 x ULN): 533%

three separate occasions 4%
& months apart by PCR,

also with nommal ALT;

3. total tretment

duration of 224 months.

SL. stopping rue
idation: 212 months

Consobdation: 18 moaths.

ADV + N, n=23 undetectable HBY DNA on samples at least 1 week apart)

Chang, APT, 2015

29



Why STOP?

e STOPping long-term NA may have benefit
— NA deplete cccDNA
— NA promote restoration of anti-HBV immunity
— STOPping - virological relapse - therapeutic hepatitis flare:

 sustained immunological control (phase 3) = SVR
e + HBsAg loss

Modified from Chan, J Hepatology, 2012
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The STOP strategy

e Paradigm shift:
— Early virological relapse is expected

— ALT flare is important for achieving SVR and HBsAg
loss

* “therapeutic” flare = immune control
* close monitoring is necessary

* Prospective studies are needed
— NHMRC project 1066536
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STOPping vs novel immunotherapies?

HBsAg
Pre-S truncation

Spherical & Filamentous 59
BsAg

Nuclear
transport

ER
PmLS1 mRNA @ Vature |
fé@V\ L, nucleocapsid

/’ PreSZ/S mRNA
\/ WVAVAVAVAVAY
Viral integration Precore mRNA
VWA o O ‘ RC ik
W Pregenomic RNA "
\\ \\@ @ ! \/W’S&" Vi polymerase 1
ceo®

Intracellular Recycling Pamway ( )

Adapted from Chan, Thompson et al. J Hepatol, 2011

Strategy

Direct antiviral agents

Candidate

Clinical

development
phase

1 HBV polymerase Tenofovir alafenamide Phase 3
inhibitor
2 Entry inhibitors Myrcludex-B Phase 2
3/ | cccDNA inhibitors LT-BR agonist Preclinical *
4 - Silencing Zinc finger nucleases
- Elimination TALENs
CRISPR-Cas9-based strategies
5 Capsid inhibitors NVR 3-778 Phase 1/2
6 Assembly inhibitors | HAPs Phase 1
Phenylpropenamide
7 HBsAg release REP-9AC’ Phase 2
inhibitor PEP-2139-Ca
Host targeting agents
8 RNA interference * ARC-520 Phase 2
TKM-HBV Phase 1
ALN-HBV Preclinical
9 TLR agonists GS-9620 (TLR7) Phase 2

Anti-PD-1 Nivolumab Preclinical **
Pembrolizumab Preclinical **

clAP inhibitor Birinapant Phase 1

Therapeutic vaccine | GS-4774 Phase 2
INO-1800 Phase 1
TS1050 Phase 1
ABX302 Phase 2b/3
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Novel immunomodulators:

“therapeutic flare vs. drug toxicity”
GS-9620 (TLR7 agonist): Chimpanzee studies

Figure 4. Correlation of Intrahepatic Gene Expression

30 -15 0 15 30 45 60 75 90 105 120 135

With Reductions in HBV DNA, HBsAg, and Liver
Enzyme Elevations in GS-9620-Treated Chimpanzees

A

4x0139
o o oViral Titer —#—HBeAg —+—HBsAg

50 micos (7 cen) LS 501 W APOBECIA OFN-stimusied gene)
= Gazme o o = cote B cen)

The advantage of the STOP strategy:
- Any ALT rise is definitely immune-mediated
(not drug toxicity)

- No associated immunosuppression

T T T T T T T 0

T T T

day

g RN . Gl AR
HEV DA » ndﬁawmm @ to pre-Tx. €, lw-uou-mw (ALT) an aspariaie &1y uring
Sudy, For all plots, bar Rt ndicates mean and biopsies were laken are
Indicated on & axis. Dy 45 Included all animals, -vmnm:—umt-amm«mmnu and 47. APOBEGIA,
anoipoprotein B mRNA ediing enzyme, catalylic paiypectide-ika 34, ICOS, induciie T call costmubaor.

Lanford, Gastroenterology, 2013
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Conclusion

- EASL (2012) AASLD (2015) APASL (2015)

HBeAg- HBeAg seroconversion
positive +

> 12m of consolidation
HBeAg- Confirmed HBsAg loss PLUS
negative anti-HBs seroconversion

+
> 12m of consolidation

HBeAg seroconversion
+
> 12m of consolidation

Indefinite treatment is
recommended

Stopping “MBC” in
persons with HBsAg loss

Treatment discontinuation in
persons with cirrhosis
is not recommended

HBeAg seroconversion
4t

> 12m of consolidation
(preferably 3yrs)

No cirrhosis:

i) HBsAg loss

PLUS

anti-HBs seroconversion

OR

> 12 months of consolidation

ii) after treatment for at least

2 years with undetectable HBV DNA
documented on three separate occasions,
6 months apart (B1).

Stopping “MBC” in cirrhotic patients with
a careful off-therapy monitoring plan

EASL guidelines J Hepatol, 2012; 57:167-85
Terrault N, Hepatology, 2016; 63(1):261-83
Sarin, SK. Hepatol Int, 2016; 10:1-98
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Conclusion

* HBeAg-negative CHB?

— Prospective studies of NA cessation in HBeAg-
negative CHB are ongoing

— Goal = HBsAg loss

— Suitable for non-cirrhotics

— Close monitoring post-cessation is required
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