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* preS/S ORF:ylizey
glikoproteinleri (L, M, S
HBsAg)

* preC/C ORF: HBeAg oncili
precore proteini

* Nukleokapsid (C) proteini

* X ORF:X proteini

* P ORF:DNA polimeraz
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proteinleri

virus core
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Pregenom kor partikulleri icinde yerlesir
HBV DNA olusumu

Kor partikilG zarf proteinleri ile gcevrilir
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MafF Is an Antiviral Host Factor That Suppresses Transcription
from Hepatitis B Virus Core Promoter

4

e Maf bZIP transkripsiyon faktort F (MafF)
HBV’ye karsi konak savunmasini destekler

e MafF ekpresyonu s-IL-1b veya TNF-a ile artar

e Immiin klirens déneminde bu sitokinlerle
korele sekilde 6nemli oranda eksprese olur

Ibrahim MK, eta I. J Virol. 2021 12;95(15):e0076721.



Identification of Novel Host-factors in the Patho-
. biology of Hepatitis B Virus (HBV) Infection
EASL

CO. Owino 2, Balakrishnan Chakrapani Narmada !, Giridharan Periyasamy’, Pablo Bifani2, DasGupta Ramanuj'
1 Genome Institute of Singapare

The Home of Hepatology 2 Department of Microbiology and Immunology, Mational University of Singapore, Singapore
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Iy Host factor HMGA1 promotes cccDNA transcription and HBV
E ASL replication via an HBx-mediated positive feedback loop

The Home of Hepatology 71 Shen'Z, JW Wu', 7X Gac?, JY Wang', HX Zhu', RC Mao, XY Wang?, Q Deng?. J LivZ, YH Xie?, and JM Zhang'2

1Huashan Hospital, Fudan University, Shanghai, People’s Republic of China
2Shanghai Medical College, Fudan University, Shanghai, People’s Republic of China

The levels of HMGA1 expression w Knockdown of HMIGA1 expression by AAV-shHMGAL1 cleared cccDNA
much higher in IT phase. persistence in mice.
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bulunmustur Oral P. Shen ZL, EASL 2021 poster no: 143



Viral and liver
inflammatory
profile

Serum HBsAg

cccDNA
Fibrosis

Liver inflammatory
infiltrate
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HBeAg pozitif HBeAg negatif

Kronik Kronik Kronik Kronik
enfeksiyon hepatit enfeksiyon hepatit

HBV DNA

ALT
Immune Inactive
tolerant carrler phase

T
40

Time (vears) |
EASL J Hepatol. 2017 Aug;67(2):370-398.




Kimleri tedavi etmeliyiz?

> 20,000 >2 x NUS Bakilmaz > 2000 >2 x NUS Bakilmaz
Bakilmaz Bakilmaz Siroz Bakilmaz Bakilmaz Siroz
Orta derecede Orta derecede
> 2000 > NUS* inflamasyon > 2000 > NUS* inflamasyon
veya firbrozis* veya firbrozis*
> 20,000 >2 x NUS Bakilmaz > 20,000 > 2 x NUS Bakilmaz

SUT:
HBV DNA >2.000 IU/ml| HAI =6 veya fibrozis >2
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edavide amac? Kir?
Kir tanimi??

e Parsiyel kir:

HBsAg:pos, persistan
HBV DNA:neg

e Fonksiyonel kiir:

Surekli HBsAg:neg,
HBV DNA:neg
+AntiHBs
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s TAF for Prevention of HBV

Vertical Transmission

i Ozellikler TAF (n=102)* TDF(n=104
= Cok merkezli, TDF ‘ _ I ) ] 33[3{3 ) |

karsilastirmali (N - « Apnede 3) 39(37.5)

= Hastalarin 6zellikl * HBV DNA negatif ) 25009

0

— Maternal yas >: e ALT %95 oraninda normal

— Gebeligintimc¢  « HBeAg serokonversiyonu ) B3]
) 9(8.7)
— Tedavi naiv KHE benzer (%22,%21) ) 9(8.7)
, ) 5(4.8)
— Daha énce tani- ® Perinatal bulas %0 1 5(4.8)
almis KHB hastz , ) ‘; 3
* TAF ve TDF'de anti-HBs: 99.0% ve
(ilk tedavileri non- 100% itis media; 6 aylikken tedavi ile

olan sonradan T r

gecenler) | E

Zeng. AASLD 2021. Abstr OA19.




Tedaviyi kesebilir miyiz?

e HBsAg kaybi +

- o %0 |JOURNAL OF ;
Clinical Practice Guidelines "EASL HEPATOLOGY AntiHBs serokonv

e HBeAg + viral
suprese, ve HBeAg

EASL 2017 Clinical Practice Guidelines on the management serokonv saglanirsa
of hepatitis B virus infection” e HBeAg -nonsirotik
en az 3 yil tedavi
almis virolojik
supresyon devam
eden hastalar

European Association for the Study of the Liver*

HEPATOLOGY
PRACTICE GUIDANCE | HEPATOLOGY, VOL. 67, NO. 4, 2018

Update on Prevention, Diagnosis, and

Treatment of Chronic Hepatitis B:
AASLD 2018 Hepatitis B Guidance




BsAg kdybl oncesi NA
kesilebilir mi?

e Virolojik, biyokimyasal, klinik relaps
e Cokiyi hasta uyumu
e Cok yakin hasta takibi

e Yaklasik hastalarin %50’sinde tekrar
tedavi

e Fonksiyonel kiir tahmini; gHBsAg, ..



Tanida yeni ne var?

Mitigation
A Disease Recurrent HCC Surgery
, Transplant
Al Hepatocellular L TACE
carcinoma TKls
etc
Surveillance
Cirrhosis '
Chronic *"" [ Antiviral
hepaﬂtis v ‘[he[apy
‘ I7 Monitoring
HBY — Vaccination
infection ,, J
“ —
0 0.5 10 30 Time (years)

Risk of complications

e Mac-2-binding protein
glycosylation isomer
(M2BPGi)

_fibrozis, HCC

Surveillance markers
HBcrAg
M2BPGi

Tumor markers
AFP
PIVKA-II
AFP-13
DKK-1
(recurrence)

Monitoring markers
M2BPGi
HBcrAg
HBV DNA
HBsAg

e gHBSAg

e HBV RNA

e HBcrAg

e gAntiHBC

e Soluble
inflamatuar

mediatorler
— IP-10 or CXCL-10

Cornberg M, et al. J Hepatol. 2020 ;72(3):539-557.

Inoue T, et al. Clin Mol Hepatol. 2020 ;26(3):261-279.



negdwlif KHB hastalarinda uzun

HBeAg-
donem NA tedavisinin kesilmesi
sonrasindaki tipik seyir

Potential outcome predictors

HBV DNA’nin negatiflesme suresi
NA altinda viral sipresyon suresi

Treatment phase

NA baslanmadan hemen once ve
kesilmeden hemen 6nceki HBsAg dlizeyi

NA (TDF, ETV)
Reaktivasyon sirasinda HBV DNA duizeyi

( Nucleos(t)ide analogue (NA

Tekrar tedavi stratejisi

Limit of HBV DNAd i

HBV genotipi

»aseline and NA
and HBV genotype

‘m outcome

ategories A-D ]

iatitis B requiring
40%)

J

te state not
iate retreatment

1%)
vy

irologic response
arrier” state)
decline ~20-30% )

<
(~20% after 2-3
up)




ExpertOpiir » 2 irovoan
Saa

The times they are a-changing - A refined proposal for finite HBV
nucleos(t)ide analogue therapy

Fonksiyonel kiir S
sans! tedavi 3 | 5 i :
kesilmesine o o =
bagli T i
Alevlenmeler Wf/ﬁ :
vararli mi zararli — -
mi olacak?? o e -
pe———

3 Lﬂh‘:'i;fm"ll"f o i

Berg T., J Hepatol. 2021 Aug:75(2):474-480.



Hepatology

Original research

' Discontinuation of nucleot(s)ide analogue therapy in
' HBeAg-negative chronic hepatitis B: a meta-analysis

e 37 calisma

e NA kesildikten sonra > 12 ay takip
edilen hastalar

e Sonuc¢: 12. ayda
— VR: % 63

— KR: % 35
— >48 ay takip HBsAg kayb1%27

Hall SAL, et al. Gut. 2021 Sep 7:gutjnl-2020-323979.



RETRACT-B: Nucleos(t)ide Analogue
1 Cessation in Patients With CHB

ospektlf kohort

1552 KHB hastasi

NA, %
e Medyan takip sliresi 18.4 = ETV 63
(7.9-39.4) " TDF 27.1
= Diger 8.9
Peg-IFN alma oykusd,
0 8.6
Yas 52.9+11.2 %0
Erkek 72.3 HBeAg negatiflik, % 84
Irk Sirozlu sayisi, % 11
= Asyali 87.6
= Beyaz 11.3
HBV genotype B 42.7

Hirode G, et al. (RETRACT-B Study). Gastroenterology. 2022 ;162(3):757-771.€4.



Multicenter Study > Gastroenterology. 2022 Mar;162(3):757-771.e4.

doi: 10.1053/j.gastro.2021.11.002. Epub 2021 Nov 9.

Off-Therapy Response After Nucleos(t)ide Analogue
Withdrawal in Patients With Chronic Hepatitis B: An
International, Multicenter, Multiethnic Cohort
(RETRACT-B Study)

Overall cumulative
HBsAg loss probability

Predicted 4-year
HBsAg loss probability

30 Virally suppressed, HBeAg negative
CHB patient who stopped NA therapy
= 24 v v
2 18 13.0% | White | Asian |
Ke] 10.4% v v ¢ @
< 12 7.2% HBsAg HBsAg HBsAg HBsAg
% 6 3.2% <1000 IU/mL 21000 1U/mL <100 IU/mL 2100 IU/mL
. v v v v
2 % 5 = s L 4% [ 5% || 3% |[ 2% |
St Time since NA cessation (months) Clinical recommendations for these patient groups
ris
1546 957 579 375 242 | Stop NA | | Continue NA l | Stop NA | I Continue NA |
Gastroenterology
e Tedavi kesilmesi i¢in en iyi adaylar
e Viral stiprese
e HBeAg negatif
e Nonsirotik
[ J

Distk HBsAg (beyazlarda<1000 IU/mL,
Asyalilarda <100 IU/mL)

Hirode G, et al. (RETRACT-B Study). Gastroenterology. 2022 ;162(3):757-771.€4.
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Tedavi kesildikten sonraki

hasta ozellikleri

Ortalama HBsAg,
log,, 1U/mL

Medyan ALT x NUS (aralik)

HBsAg kaybi, %
12 ay sonra
48 ay sonra

HBsAg, N,% <100I1U/mL
100-1000I1U/mL
>10001U/mL

'RETRACT-B: Tedavi kesildikten

* sonraki sonuglar

N =1532

2.610.8

0.6 (0.4-0.8)

3.2
13.0

225 (14.5)
682 (43.9)
463 (29.8)

30

HBsAg lo}s probability (%)

18+

12+

%13

0

6

] I I | 1 [ |
12 18 24 30 36 42 48
Time since NA cessation (months)

Hirode G, et al. (RETRACT-B Study). Gastroenterology. 2022 ;162(3):757-771.€4.



RETRACT-B: Tedavi kesildikten
* sonraki sonuclar

s & 3

probability (%)

,,,,,, : H‘I‘3$Ag kaybi

— -Beyazwk IR

* > 50yas

-

HEsAg less prebability (%)
: 3 8 8 & &

— - Aged apy HBsAg <100 IUimL
_mﬁm’ ° TDF apy HEsAg 100=1000 IWimL
apy HEsAg = 1000 ILimL
* HBsAg<100lU/mL
@ 301

1 1 T T T T T T — | =T I
o @ & 12 18 24 30 36 42 48

Time since NA n (manthe) Time since HA cessation imonths|

Hirode G, et al. (RETRACT-B Study). Gastroenterology. 2022 ;162(3):757-771.€4.
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RETRACT-B: Tedavi kesildikten

* sonraki sonuglar

P —

Relaps

Virolojik relaps, %
12 ay
48 ay

Biyokimyasal relaps, %
12 ay
48 ay

Klinik relaps, %
12 ay
48 ay

Tekrar tedavi
baslanma orani, %

12 ay
48 ay

N =1532

68.9
83.4

38.1
61.1

31.9
54.6

Clinical relapse probability (%)

100

80

60

40

%54.6

0

| [ I I I I I I
6 12 18 24 30 36 42 48
Time since NA cessation (months)




Functional cure based on pegylated interferon a in long-term nucleoside analog .
suppressed HBeAg negative chronic hepatitis B: A multicenter real-world study
E AS L (everest project in China), a sequential report - the predictors for HBsAg loss

The Home of Hepatology

Jiang'®, Ye Gu™, Jia-Wel Geng®, Zhi-Liang Gao'

e >1vyil NA alan, HBeAg (-) HBV
DNA <100 IU/ml
e 48-96 hft peg-IFN
o 48. hft.da
— %32.8 HBsAg kaybi
—  %66.6 HBsAg<100 IU/mL

Fonksiyonel Kur Prediktorleri

* Bazal HBsAg duisukse, 24.hft.da
baslangica gore hizli azalmissa ve
12. hft.da ALT yikselmeleri varsa

e NAile viral yuki stprese
edilmis HBeAg (-)
hastalarda Peg IFN ile
fonksiyonel kiir saglanabilir

Za-Qlan Wu', Dong-Ying Xie®, Lei Fu?, Wen-Hua Zhang?, Jia Wel, Jia Shang®, Guejun LE, Ying Guo’, Jia-Hong Yang?, Yu-Juan Guan®,
Jia-Bin Li'", Jia-Bao Chang™, Guang-Yu Huang'?, Yan-Zhong Peng, Ming-Hua Lin, Yi-Lan Zeng®™, Jia Li'¢, Jia-Ji Jiang™, Yong-Fang

60%

40%

20%

HBsAg loss rate (%)

0%

100%

Proportion (%)
& 8 8

=1
2

o
z

TEEEZRNFSEEE(2E) THER

PP analysis (n=3517)

28.9%
23.0%
1017/
10.3% Gt 3517
363/ 3517
3517
12w 24w 36w

Distribution of HBsAg levels at different time points in patients
without functional cure

The proportion of patients
with 0.05 s HBsAg 100
IU/imL at 43 weeks was
66.6%

Baseline 12w (n*2883) 24w (n*2402) 36w (n*2052) 4Bw (n=1534)

(n=3266)
#0.05 IWmLsHBaAgS 100 K, # 100 Wil <HBaAGS200 Ilim
» 200 IWmL<HBsAg2500 ILmL 500 ImL<HBsAg=1000 ilimL
= 1000 IWmL<HBsAgs 1500 IimL = HBsAg>1500 IWimL



HBsAg kaybinin klinik onemi

o <50 yas spontan gelisen HBsAg kaybi

HBsAg seroklirens siresi?

O

Siroz riski

Transplantasyon ihtiyaci

HCC riski

— Hem sirotik hem nonsirotik olgularda HCC riski

azalir

Moini M, et al. Viruses. 2022 Mar 22;14(4):657.
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. viruses

Review
HBsAg Loss as a Treatment Endpoint for Chronic HBV
Infection: HBV Cure

Maryam Moini ! and Scott Fung >*

Agent & Mode of
Action

Nucleos(t)ideAnalogs
(NA)

Interferons

Capsid assembly

odulator (CAM
m tor (CAM) HBsAg (on virions)

Small interfering
RNA (siRNA)

Antisense e @
oligonucleotide

1 v
(ASO) HBsAg (on subviral particles)

Nucleic acid

polymer (NAP) ALG-LULSS injection

Moini M, et al. Viruses. 2022 Mar 22;14(4):657.



Viral giris inhibitorleri

Plasma membrane

Direct antivirals

-+ Intergrated HBY DNA ™"+,

N B e onooononc
cccDNA b7 e

' Muuclass rrNNIA ! 3 | Curing hepatocytes I
~® Etki mekanizmasi:

,) — NTCP baglanmas
RCONA Y ~ ® .
1 Myrcludex B /Bulevertide (faz

o/ 3
mms].  — HBV/D Koenf

HBsAgrelease |

e Cyclophilin inh.: CRV-431 (faz 1)

— Oral uygulama ile farelerde
| dokudaki viral yukte ve gHBsAg’de

Curative approac
cccDNA targets

Control approaches
Pre- and post-
ccDNA targets

anlamli azalma

1-cellresponse B5-Cell response
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STRONG INTRAHEPATIC DECLINE OF HEPATITIS D VIRUS ™" i iy

e

RNA AND ANTIGEN AFTER 48 WEEKS OF TREATMENT T ——

wITH BULEVIRTIDE IN CHRONIC HBV/HDV CO- < S

| INFECTED PATIENTS: INTERIM RESULTS FROM A i
MULTICENTER, OPEN-LABEL, RANDOMIZED PHASE 3 e
CLINICAL TRIAL (MYR301) o

- -
- —

—— D
]

e Bulevirtide (BLV, Hepcludex®)

e HBV/HDV reseptor (NTCP) bloke eden ilk giris
inibitorda.

e Kronik HDV’de onaylandi

e Sodium taurocholate co-transporting polypeptide (NTCP)

e 48. hft sonuclari
— intrahepatik HBV DNA/RNA’de azalma olmamis

— Intrahepatik HDV RNA ve HDAg+ hiicrelerde 48 hft sonra
azalma

2021 AASL Abstrakt oduli PO. 223.Lena Allweiss L,et al. AASLD 2021 ABSTRACTS



HBsAg salinim inhibisyonu

Plasma membrane

Direct antivirals

X

[ o Niikleik asit polimerleri NAP)

Entry inhibitors

o = o REP 2139 ve REP 2165
~ o Faz2galisma, REP 2139/REP 2165 + TDF
( +PEG-IFN
"' o Tedavi siuresi: 24 hft
Control approaches Mat ‘
Pre-and post- RC-DNAvirion ‘ O Sonug: l

cccDNA targets

— % 60 hastada HBsAg < 0.05 IU/mL
— %35 HBsAg seroklirensi

- o S-antigen Transport-inhibiting
Oligonucleotide Polymers (STOPS)

Inhibitorsof | *
HBsAq release

— ALG-010133

— NAP’den daha potent
" — Integre HBV DNA’dan HBsAg salinimini
T 100 kat daha fazla 6nler

Mak LY, Viruses. 2021 Jun 18;13(6):1169



RNA interferansi

Plasma membrane
Direct antivirals
( Tinet " Intergrated HBYDNA ™~
Entry inhibitrs won| [ olomeeoen
Curative approaches . i | = ' -
\ ear ccc .
e l—"—’ Subgenomic RNAs
/ ................ CapwvvrpA Antiviral cytokines
‘ Ay v GPVPA )4 14
( 1 ; GpvpA
@! :“ :.) “:‘\ "".“" TargetingHBx p p 0::0.
'. : . 0
Control approaches Enveloped Mature ' 2 Immature RNA ¢ . ‘Fﬁﬂ
PfE-iﬂdeSt- RC-DNA virion .~ RCRNA :.‘ hf‘ '." nvdeocapsid 4— co’epmem o
cccDNA targets A nucleocapsid F Y’ @
Dicerna GAIXc-HBVS (RG 6346) 1/2
JNJ 3989 (ARO-HBV 1 & 9
siRNA ARO-HBV 2) e
AB-729 2
RNA interference VIR-2218 (ALN-HBV) 2
GSK-836 (ISIS-358)-non )
GalNAc
ASO GSK-404-GaiNAc SC 2
RO7062931-GaiNAc 1
.Va(dnetherapy Dystunctional Insuthcient Sy cvte killina
T-cell response B-cell response

Mak LY, Viruses. 2021 Jun 18;13(6):1169




siRNA

HBV Virion

@ Infection

" Hepatocyte .= l —

// A
¢ Nudeus? 2 HBV
oo DNA

N

. 5 """‘l;'edlllced
\/ ira
I ¢ -,
mRNA Production
I F
Reduced
‘ Viral
*  Replication

Reduced
Viral
Antigens

Reversal of
Immune
Suppression

4

HBsAg
seroconversion

& functional cure

e SiRNA integreDNA ve
cccDNA transkriptini
baskilayan X genindeki
korunmus bolgeyi
hedefleyerek

— HBV’ye karsi etkin
bagisiklik yaniti

— Direkt antiviral etki

Seto WK, et al Clinical Liver Disease 2016;8:4, 83-86



NIR

Vir Biotechnology Presents New Data Evaluating the Potential for VIR-2218 and VIR-3434 to Achieve
a Functional Cure for Chronic Hepatitis B Virus (HBV) Infection at AASLD The Liver Meeting®

November 12, 2021

e VIR-2218
Study design
'-Hn-l:ﬂ 4 24

— ESC+ teknolojisini
iceren klinikteki H

— Cohort 1
200 mg Q4W
e 64 viral suprese KHB h

hastasi

e Faz 2 sonuclari

Oral P. Yuen MF et al. EASL 2021 Publication #93



NIR

Vir Biotechnology Presents New Data Evaluating the Potential for VIR-2218 and VIR-3434 to Achieve
a Functional Cure for Chronic Hepatitis B Virus (HBV) Infection at AASLD The Liver Meeting®

November 12, 2021

— T
e VIR-2218 Baseline demographics (n=15) (n=15) (n=17)

HBeAg-positive, n (%) 4(26.7) 6 (40.0) 6(35.3)
o 24hft SCVIR-2218 + Mean +SD age, years 50+86 47 +7.8 49+6.0
Male, n (%) 13 (86.7) 13 (86.7) 14 (82.4)
P Race, n (%)
PEG-IFN-a tedavisi o e
— VIR-2218 + PEG-IFN-aq alan ~ “™* ° ° 169)
Other 4(267) 2(13.3) 1(5.9)
hastalarda HBsAg’de Mean £SD HBsAg Log.o IU/mL 3440447 32020676 32720743
—Wean TS0 ALT (UML) ZTE10.1 B2 prE3 )R]
>2 log10 IU/mL azalma ALT >ULN 16.7) 1(67) 1(5.9)
— %95 HBsAg <100 IU/mL : 1 1 0 W 5 emmes

—— ] €G- (140

o
o

— %55 HBsAg < 10 IU/mL

— 3 hastada HBsAg kaybi
bunlarin 2’sinde

= s
)

=]

VIR-2218 (8IRNA mono)
VIR-2218+PegIFN (delaysd)

& '
a

]
-

anti-HBs serokonv.

Mean HBsAg Change (Logy, IUfmL)

!

Oral P. Yuen MF et al. EASL 2021 Publication #93



Short-term treatment with RNA interference therapy,
JNJ-3989, results in sustained hepatitis B surface antigen
supression in patients with chronic hepatitis B receiving

nucleos(t)ide analogue treatment

e JNJ-3989, Faz 2b

e 40 hasta,3 ay, 25-400 mg +
NA

— antiviral etkili

e 39/40 HBsAg'de 21.0 log10
azalma

— 22/39 (%56) hastada son
dozdan 9 ay sonra devam eden
>1.0log10 azalma

-# Offtherapy not sustained (n=11
- Off-therapy sustained (n=22)

=
=

&
oh

-0.61

e
=
1

=y
on
1

-2.01JNJ-3989

2sh b4

129 67 85113 168 224 280 336
Day

-1.74

Mean (SEM)HBsAg
change from Day 1 ( logqg IUWmL)

Gane E, et al. Journal of Hepatology 2020 vol. 73 | S19-S57



Inhibition of hepatitis B surface antigen by RNA interference therapeutic AB-729

in chronic hepatitis B patients correlates with suppression of all HBsAg isoforms
and HBV RNA

* AB-729 GalNAc- Sonug
konjuge siRNA « AB-729 uygulamasi sonrasi , total HBsAg'deki digme
« AB-729, HBV RNA HBV RNA, pgRNA, LHBs and MHBs HBsAg

. .. izoformlar ile korele. ( p<0.0001)
transkriptlerini tamamen

bloke eden tek ajan

— HBx blokasyonu ile

_ _ HBV DNA- CHB subjects
viral replikasyonu

baskil ¢ TolalHBVRNAvs Total HBsig MHBs vs Total HBsAg LHBs vs Total HBsAg
askilar 9 .-
* Tek doz veya multi- Y ped U R
- (1 2 21 b=
dozlarda uygulanan 3 , ' z Ez
hastalar < .c’oe..." v o 2
! .I
— Total HBV RNA ve LI v ED'
pregenomic RNA T . g I 0"
. LR . .
— HBsAg izoformlari ve S 0 , 11 - A S R
HBsAg immun kompleks Total HBsAg Log Inhibition Total HBsAg Log Inhibition Total HBsAg Log Inhibition

ASL

Thi EP, et al. ILC 2021; PO-2822  miwsiwsan



Antisens oligonikleotidler
(ASO)

A 0 Plasma membrane
Direct antivirals
Targeti ; \
Entyinhibtos | | | cou | oK
Curative approaches < - ' ¥
cccDNA targets m Subgenomic RAs
< GapvvrpA
g 4 : Ay Gpuvvvvrph
ﬁ ( | s ) GpAAVPA
5 :“‘ ‘)"_,"\"',. -.\
. Control approaches Enveloped Mature EImmatureRNA: N
‘ readpst ¢ peonpvion o PR | L8 mdeoapid 4= (PTG
cccDNA targets nucleocapsid
Nucleos(t)ide analogues (pAMs/CAMs RNA interference
L + Polymerase inhibitors + Capsid inhibitors RNA destabilisers
* RNAseH inhibitors
Inhibitors of
HBsAg release ‘
’ ‘ Innate immunity modulation
Exhaustion, high antigen load g% PD-1 XN/ +Toll-like receptors agonists
\ v + RIG- agonists
+ STING agonists
Adaptive immunity modulation (D8+)
+ Checkpoint inhibitors
+TCRengineering, CART cells
+Vaccine therapy Dysfunctional Insufficient

T-cell response B-cell response

Mak LY, Viruses. 2021 Jun 18;13(6):1169



HBsAg inhibition with ISIS 505358 in CHB

patients on stable NA regimen and in NA-naive
CHB patients: phase 2a, randomized, double-blind,
placebo-controlled study

Study design

Screen Treatment Post-Study Drug Treatment Period
Period Period [Tr with ofovir (or entecavir))

10 4 Weoks 4 Weeoks 26 Wooks

$0
uhN

w1
t444 4 ¢ On-NA patients receive NA

e (GSK3228836-Faz 2a sonuclari

Change in HBsAg from Baseli ’ P an s emnn e B B
Moan (50} logrerumL e 6 hastada HBsAg'de >3.0 . oo
‘ .
| log,, IU/ml azalma !
‘Day 29 |
' p-value (compared to placebo) e 4 hastada <0.05 IU/mI :
v 13 e
Change in HBV DNA from Baseline e | |
Mean (SD) logy, IU/mL I as Joes p< | o
O E-neg l o
Pbo ASO | 40 i
(N=6) (N=12) | Mo  ASO o ASO
| Day 29 -0.001 (0.4710) -1.655 (1.4791) OnMA | NANsive
| n=2 n=4 | n=6 n=12

| p-value (compared to placebo) p<0.001 Ll i e SRR TN




natmre.,, .
medlcme https:ffdoi.argﬂ0.10&,/51-5[1!(52:1-&5%33

'} Check for updates

Safety, tolerability and antiviral activity of the
antisense oligonucleotide bepirovirsen in patients
with chronic hepatitis B: a phase 2 randomized
controlled trial

Table 3 | HBsAg and HBV DNA at baseline and day 29 in patients with CHB (full analysis population)

m /‘\ a Treatment-nalva Treatment-naive Traatment:nalve OneNA OneNA
ent-naive =NA placam

placebo bepirovirsen 150 mg bapiroisen 300 mg bepirovirsan 300 mg

Beﬁm:::e::iﬂmg Eepiw(:::]lmmg Placebo (n=6) ( Bepiu:inrs:r;:ﬂﬂmg Placebo (n=2) =6 =4 =12 =) n=5)
A \u/ . \5/ , : A : WA : o : A : A
;ﬂ:::;:;:ml% — Locismzaa) 289 i.nse.) P cl.znn 278 u:.aez.) a7 (:.ms) B ~ | W | W | 4
Mean (s.d.) 3.06 (1.580) .o . . o
sommimnmenes. ® - GUvVEN| ve tolere edilebilir N '
" 2
s o ® 300mg dozlarda naiv hastalarda HBsAg'de 1
Baseline HBY DMA f|l:|g.° U ml-)
o anlamli azalma(P=0.001) !
Day 23 HBV DNA (logy, IU m), LOCF . .. o 0 e

- o HBsAg‘deki disme HBeAg(+)lerde daha belirgin =~ [

zﬂ:::gis::n haszlinetnﬂiv29in:21(|:]l::)(|c . . e ) ,P\ @‘m \t:’ 'i:b fﬂ rp\
: . o Tedavi sonunda yanittaki devamlilik degisken ' #¢¢d§
:ﬂ:j:: sfijrsus placebe) -033;3: 203 <0001 NA Vg Vg Vgl Vst Vst

Yuen MF, et al. Nat Med. 2021 Oct;27(10):1725-1734.



(

Nikleokapsit inhibitorleri

Inhibition of
capsid formation

CpAM

HBV virion
Class1 . 2
(Morphothiadin)/ritonavir '
Clas?  ABLHBOTSI (Vebiconin) 2
Clas? ABLH2I58 ondl 2 .
Clas?2 INV6379 2
Clas? EDP514 1
Not isclosed QL7 1 '
Class2 IMHISR 1
Class? ABLHI73 1
ALG-000134 (prodrugof ;
Nl ALGA0107) '
Class1

RO7049389 (RG7907) 1 i

Mak LY, Viruses. 2021 Jun 18;13(6):1169



siRNA JNJ-3989 and/or the Capsid Assembly Modulator (CAM) JNJ-6379 for
the Treatment of CHB: the Phase 2b REEF-1 Study

470 KHB hastasi, 6 kol
(2:2:2:2:1:1)
48hft tedavi, 48 hft takip

JNJ-3989 (aylik 40mg,100mg ve

200mg SK enj.) + CAM+ NA

Sonuc olarak;
— JNJ-3989 doz bagimli etki

— %19.1 ‘i 48 hft sonra primer
sonlanim noktasina ulasti
(ALT<3XULN, HBV DNA <
Olcllebilir limit, HBsAg<10 IU/mL)

L TR ]

Primary endpoint at week 48 (EOT)*

7 HBaAg deciine =150 =208 A.76
{log1d luimL)
20 4
15 4
10 4
5
1
1 u
L 0
0 1
PRI + MA MUGIMY Dy ALY g N T ELFE, LRN . ]
+ WA + Nl b IHETY 250mg
+ K&
N=85 N=dd Nz@ N=2 M=
Trastment Arm

*<3% of patients achieved HBsAg loss

Seto WK, et al Clinical Liver Disease 2016;8:4, 83-86



Terapotik agilar

Plasma membrane
Direct antivirals
p — S Caimsba LM ML s
antiviral prime vaccination boost vaccination
Curative approac LR S /—\pmtein aesine /ﬁvaccme veetor itocytes |
cchNAtarget:\ <2,
HeberNasvac (ABX-203) Intranasal 3
GS-4774 SC 2
HepTcell M 2
Cotl e Terapotik asilar 1
Pre- and post-
«veed  Thea ® GS-4774 (maya kaynakh) !
: . : 1/2
— Immunojenik rekombinant HBcAg, ;
HBsAg, ve HBx epitoplar s
e ABX-203 (HeberNasvac) (maya "
kaynaklh) 1
Moroc — HBsAg veHBcAg virus-benzeri 2
partikdl 1

e TG-1050 (adenovirus 5 kaynakh)

— HBsAg, HBV polimeraz eksprese  icepayekiing
eder

Mak LY, Viruses. 2021 Jun 18;13(6):1169



A novel therapeutic vaccine achieves functional cure in a mouse model of chronic hepatitis B CLEAR

R WALSH"2 5. LOCARNINI'2, R. HAMMOND'2, M. HYAKUMURA!2, C.L. LEE'2 J.HO' R. FARQUHAR? A. RUBIC?, and H.J. NETTER'- THERAPEUTICS '! -'

MWictorian Infectious Diseases Reference Laboratory, Doherty Institute, Melboumne, Australia. 3ClearB Therapeutics, Inc., Concord, MA 01742, USA

“_AI clearance with CLB-101/401/501 Tx
! ""yY g M'.y\c-‘

T . RS «.mﬁ' b

e . PreTxHBsAg |-| SAg ““"""Bs_ Anti-HBs IndCP
roup lumL (log10) \ IUmL {Ingﬂl HEIsAg {dlaﬂ ; 1 (clearing)
Placebo 8  1657(322) 1391 (3.14) na
CLB-101/401/501 13 1955 (3.29) <,unD 3 '“ﬂ:;‘"“" 8/13 (62%) yes
Engerix-B ® 8 907 (2.96) 988 (2.99) no no no

Oral P. Walsh R. EASL2021 Poster no:853
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Envafolimab: First Approval & gEss
Anthony Markham i\\\\ X ‘k

N )0
NP N K
Drugs 82, 235-240 (2022) | Cite this article \\ —

HBsAg Loss in Chronic Hepatitis B Patients with Subcutaneous
PD-L1 Antibody ASC22 (Envafolimab) plus Nucleos(t)ide Analogs
Treatment: Interim Results from a Phase llIb Clinical Trial

- - : PD-1/PD-L1 etkilesimi T hiicrelerinde
‘ . T yorulmaya neden olur
—— Persistan HBV enfeksiyonu

PD-1/PD-L1 yolak blokaji T hiicrelerin
restorasyonuna neden olur
——HBYV eliminasyonu

PD-1/PD-L1 inhibitori ile NA
- kombinasyonu
“roufeos o 'Gasin —— Kronik HBV kiru?

TGF$ .,

Markham A.. Drugs. 2022 Feb;82(2):235-240
Cell Death Dis. 2015 19:6:e1694.
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Vir Biotechnology Presents New Data Evaluating the Potential for VIR-2218 and VIR-3434 to Achieve
a Functional Cure for Chronic Hepatitis B Virus (HBV) Infection at AASLD The Liver Meeting®

November 12, 2021
1
Inhibition of viral entry e VIR-3434 Faz 1 sonuglarl

e Viral suprese 24 KHB
hastasi

?;3&“ % ; S e Tekdoz6 mg, 18 mg, 75

l to and stimulation of mg veya p|asebo

T cells (vaccinal effect)
e Bir hafta sonunda tek
m doz tedavi ile HBsAg >1
| | log10 IU/mL azalma
2

* *‘,;-3‘; Clearance of HBsAg and delivery — 75 mg alanlarda

0 —— HBsAg’de >2 log10 IU/mL

i
=
=3
=
%

Poster P. Florian A. Etal. EASL 2021 Publication #3838



cccDNA'y1 hedefleyen

Direct antivirals

Curative approaches
cccDNA targets

Entry inhibitors

0

<

Plasma membrane

-+ Intergrated HBY DRI,

\

Subgenomic RNAs
GapvvvrpA
CapuvvvrpA
Gpuv A

Control approaches Enveloped " 2 Immature RNA 4

Core protein+P protein

Pre-andpost- ¢ pc.pNAiron | nudeocapsid 4
cccDNA targets nucleocapsid ’
Nucleos(t)ide analogues (pAMs/CAMs RNA interference
; + Polymerase inhibitors + Capsid inhibitors RNA destabilisers
+ RNAseH inhibitors
Inhibitors of
HBsAg release

#%e

Exhaustion, high antigen load y PD-1

Adaptive immunity modulation
+ Checkpoint inhibitors
+TCRengineering, CART cells
«Vaccine therapy

Dysfunctional
T-cell response

0,0

Insufficient
B-cell response

Innate immunity modulation
+Toll-like receptors agonists
+ RIG- agonists

+ STING agonists

Mak LY, Viruses. 2021 Jun 18;13(6):1169




NOVEL ANTI-HBV COMBINATION TREATMENT USING

CRISPR/Cas9 TARGETING HBV GENOME AND
SUPPRESSION OF NHEJ-MEDIATED DNA REPAIR

e DNA onarim mekanizmalarinin
supresyonu ve HBV genomunu
hedefleyen CRISPR/Cas9'un
etkinligi

e HBV genomunu hedefleyen gRNA Nudese

(HBV-gRNA) diizenlenmis prov

e HBV-gRNA/Cas9 transdiiksiyonu, Mt /S inpa
intraseluler pregenomik RNA | iy .
(pgRNA) seviyeleri ile HBV DNA ve L {N'“"‘,j'ljjmﬂ
HBsAg seviyelerinde énemli 6lcide "L i
azalma Dt T QD

e Hepatositlerde cccDNA’da
azalma

Oral P. No:22 Murai K. ,AASLD 2021 Abstract
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Molecular Ther &
Nuclelc Alzlds /M&!\

Original Article

Permanent Inactivation of HBVY Genomes

by CRISPR/Cas9-Mediated \ }/ //

Non-cleavage Base Editing

e CRISPR/Cas aracili “baz dizenleyicilerin” DNA'nIn

bolinmesi olmadan HBV gen ekspresyonunu inaktive
edebilir

e Baz dizenleme ile ortaya cikan bazi nokta mutasyonlari,
hem polimeraz hem de ylzey genlerinin ayni anda
baskilanmasi

e (Cas9 aracili baz dizenleme, entegre HBV DNA ve
cccDNA'nin kalici olarak etkisizlestirilmesi yoluyla KHB'yi
iyilestirebilir

Yang YC, et al. Mol Ther Nucleic Acids. 2020 5,20:480-490.
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el Hepatit B Asisi

"'III

Centers for Disease Control and Prevention
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Morbidity and Mortality Weekly Report
Neekly /Vol. 71 /No. 13 April 1,2022

e >18 - <60 yas tum eriskinler

Weng MK, et al. MMWR Morb Mortal Wkly Rep. 2022 Apr 1;71(13):477-483.

Saglik Bakanligl tarafindan yurutilmekte olan Hepatit B Kontrol
Programi kapsaminda, Hepatit B asisi risk gruplari ve bu risk
gruplarinin disinda, hekimin yuksek risk nedeniyle asi yapilmasini
uygun buldugu kisilere saglhk kuruluslarinda Hepatit B asisi
uygulamasi ucretsiz olarak uygulanabilir

T.C. Saghk Bakanhg  Halk Saglig Genel Midarlagi
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Hépd’ri‘r B Asisi

Network ‘OPen

Original Investigation | Gastroenterology and Hepatology

Comparative Efficacy of a High-Dose vs Standard-Dose Hepatitis B
Revaccination Schedule Among Patients With HIV
A Randomized Clinical Trial

e %98’i antiretroviral alan,
ort CD4 >400, viral yuk
negatif hastalar

e 40 pg doz 20 pg doza 2
gore daha etkin A T

(%72, %51 P = 0.03)

Vargas JI, eta al. JAMA Netw Open. 2021;4(8):e21209209.




-
Hepatit B Asisi

e Yeni trivalan hepatit B asisi

e Yaslilarda daha immunojenik

— 245 yas, 24 hft sonra anti-HBs titresi 210 mIU /mL
(%89.4 vs %73.1)

7y U.S. FOOD & DRUG

ADMINISTRATION

«Home / Vaccines,Blood & Biologics / PREHEVBRIO

PREHEVBRIO

Vesikari T,Lancet Infect Dis. 2021;21(9):1271.



1. Tedavide yeni amag

fonsiyonel kiir mi?
2.Tedavi esnasinda mi

birakildiginda mi HBsAg kaybi?
3. Peg-IFN tekrar sahalarda

mi?

4. qHBsAg,..

5. Yeni calismalar;ASO, NAP,

CAM, siRNA,..







