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Viroloji

Ribozyviria alemi—Kolmioviridae ailesi—Deltavirus cinsi—
RNA virusu

RNA genomu + HDAg + lipoprotein zarf

Genomu; ~ 1700 nikleotid, negatif polariteli, tek sarmalli
HDAg antijeni S ve L olarak iki formda

Lipoprotein zarfi; HBV’ye ait S,M ve L-HBsAg antijenleri

HBV genome

HDV genome HBcAg

Small HDAg DNA

polymerase




Yasam dongusu

HBsAg iceren zarf-NTCP reseptori

Endositozla hepatosite giris

RNP kompleksinin sitoplazmada serbest kalmasi
Cekirdege tasinmasi

HDAg mRNA transkripsiyonu+HDV RNA replikasyonu
L-HDAg farnesilasyonu

Sitoplazmada RNP
kompleks olusumu

ER ylizeyindeki HBsAg ile
L-HDAg etkilesimi ile
lipoprotein zarf olusumu
Eksositozla salinim

-
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Epidemiyoloji

Ik kesif 1977
Viral hepatitin en siddetli formu

DSO; kiiresel yayginligi 296 milyon olan HBV infekte
populasyonun %5’i /14 milyonu HDV ile infekte

IV uyusturucu kullanimi, birden fazla kan nakli, MSM,
glivenli olmayan Cl, prevalansi yiksek bolgeden goc—
Riskli populasyon!

Cografik dagilim HBV ile paralel degil!

Turkiye'de bir calismada HBsAg pozitif bireylerde
prevalans batida; %1.8-6.8, Dogu ve Glneydogu’da;
%4-19.5 ve I¢c Anadolu’da ise; %1-4.2



» Sekiz farkl genotip
* Genotip 1, en yaygin olani

* Avrupa ve Kuzey Amerika’da
baskin

e Turkiye’de de en sik saptanan
genotip

* Genotip 2, Asya ve Orta Dogu’da
yaygin

e Hastalik siddeti daha dustk

- HDVI
@ HDv I
- HDV I

@ Others
(African HDV

Genotypes)

Genotip 3 ciddi karaciger
hastaligiyla iliskili
Amazon Havzasi'nda

Genetik acidan diger
genotiplerden en fazla farklilik
gostereni

Genotip 4, Tayvan ve Cin'de

Genotip 5, 6, 7, 8 Afrika kitasinda,
ozellikle Bati Afrika’da



Tarama

EASL, APASL— Tim HBsAg pozitiflerde tarama

AASLD— Risk bazli tarama

DSO— Kaynaklar yeterliyse tim HBsAg pozitiflerde tarama; yeterli degilse risk bazli tarama
Uzlasi raporu; HBsAg pozitif tim hastalari en az bir kez tarama

i. Risk varsa yillik (Yiksek riskli davranis, prevalansin yiiksek oldugu bolgede yasayanlar)

ii. Klinik endikasyon varsa tekrar (Nedeni aciklanamayan aminotransferaz yiksekligi, kc
dekompansasyonu)



Klinik seyir

HDV sliperinfeksiyonu;
Akut HBV/HDV koinfeksiyonu; HBV ile kronik infekte olgularda yeni gelisen
HBV duyarli bireylerin iki virus ile ayni HDV infeksiyonu
anda infekte olmasi Akut hepatit/HBV alevlenmesi

>%90 spontan iyilesme >%80 kronik HDV infeksiyonu
Monoinfeksiyona kiyasla daha fazla akut Koinfeksiyondan klinik olarak ayirmak zor,
ke yetmezligi riski serolojik testler 6nemli
HDV, HBV infeksiyonunu baskilar

Kronik HDV infeksiyonu;

Artmis siroz ve HSK riski

Erkek cinsiyet, ileri yas, kr kc hast,
alb ve kolinesteraz dusuklugi, GGT
yuksekligi, ileri fibroz, antiviral
tedavi eksikligi risk faktoru




Tani

Tablo 2. Hepatit D i|1fel-c5i_':.n:|r1u Tamsi (Kaynak 2'den uyarlanmistir.)

Tam i;aretlerl

HBsAg
Anti-HBc IgM

Serum HDAg
(EIARIA)

Serurn HDY RMA
(RT-PCR)

Anti-HDV total

Anti-HDV IgM

Karaciger HDAg

Akut HEV/HDV Kolnfekslyonu
Pozitif
Pozitif

Erken ve kisa omirid, sikhikla gozden
kacabilir.

Erken, gecici ama HDAg'den daha
uzun slre saptanir.

Gec, disik titrede pogzitif

Gecic

Endike degil

Akut HDWV Siiperinfekslyonu
Pozitif

MNegatif

Erken ve kisa dmirld, sikhkla gdzden
kacabilir.

Erken ve persiste eden titreler

Hizla yikselen titreler

Hizla yikselen ve persiste eden titreler

Pozitif

ElA: Enzim immuncassay, RIA: Radioimmunoassay, RT-PCR: Reverse transkriptaz-polimeraz zincir reaksiyonu.

Kronik HDV infekslyonu
Pozitif

Megatif

Saptanamaz

Pozitif

Yilksek titreler

Degisken titreler, siklikla ylksek

Sikhkla pozitif, ileri asarmalarda
negatif saptanabilir.



Tani Testleri

HDV antikorlari EIA veya RIA yontemiyle saptanabilir

Aktif HDV infeksiyonu icin duyarli ve standart bir RT-PCR ile HDV RNA
calisilmali

HDV infeksiyonu siklikla siddetli seyredebildiginden, evreleme dnemli

Tedavi acisindan katki saglayacaksa kc biyopsisi onerilir

Non-invaziv testler? Veriler sinirli

Serum biyobelirtecleri ile TE'nin birlikte kullanildigi skorlama sistemleri
umut vadetmekte



Hepatoselller Karsinom Taramasi

HDV tedavisinden bagimsiz olarak, ilerlemis fibroz veya
sirozu olan kronik HDV infeksiyonlu hastalarda her 6 ayda
bir abdominal ultrasonografi ile HSK surveyansi yapilmali

ALFAFETOPROTEINA

AFP 6lcimu, erken taniyi destekleyebilir; ancak hem

Q AASLD hem de EASL, hekimin tercihine birakmakta

AFP



Tedavi

Kronik HDV’li tim hastalar antiviral tedavi icin
degerlendirilmeli

Antiviral tedavi almasalar bile en az 6-12 ayda bir karaciger
hastaligl acisindan izlenmeli

Takip stirecinde HBsAg, HBV DNA ve HDV RNA duzeyleri
degerlendirilmeli

Dekompanse sirozu olan hastalar karaciger nakli icin
degerlendirilmeli

HSK varliginda karaciger nakli ve olgu bazinda antiviral tedavi
icin degerlendirilmeli



Giris inhibitorleri
1-Antikor temelli tedaviler

2-NTCP inhibitérleri A=
(Bulevirtid)
ﬁ‘,h Salinim inhibitérleri
1-Nukleik asit temelli
p 4 tedaviler (NAP, SiRNA, ASO)
S 2- Farnesil transferaz
| aaiex o 3) Replication of HDV RNA inhibitorleri(Lonafarnib) .
o e e = e ,
| Canminmin) _ 1 \
: (o} S Immunmodulasyon -/
E 2/ interferonlar (Peg i -
: IFNa, Peg IFNA) : ERERIN
o Nucleus A




Pegile Interferon Alfa

Yakin zamana kadar kronik HDV
infeksiyonu icin tek secenekti

Spesifik etki mekanizmasi???

Viral replikasyonu baskiladigina / viral giris
inhibisyonu yaptigina dair calismalar




Pegile Interferon Alfa

Virolojik yanit—> tedavi sonu 24. haftada
HDV RNA saptama limitinin altinda olmasi

Standart IFN: %17; Peg IFN: %25
Metaanaliz> %29 (17-47)

10 yil icinde >%50’si niks!!!



Pegile Interferon Alfa

Olgu bildirimleri ve kohort ¢alismalari, bazi hastalarda
uzun sureli veya tekrarlanan tedaviler ile daha fazla HBsAg
kaybi ve HDV RNA klirensi saglanabilecegini gostermekte

Genotip 5 ile infeksiyon, tedavi baslangicinda disik HDV
RNA, HBsAg ve HBcrAg diizeyi > daha yiksek VY




Bulevirtid

2000'li yillarin basinda HBV ve HDV’nn NTCP Uzerinden hepatosite girisinin kesfi

Giris inhibitora?

Myrcludex b (HBsAg pre-s1 bolgesinden sentezlenen peptid

2008-2012 preklinik calismalar

2013- 2018 faz I-ll calismalari

2020 EMA sartli onay

2021 EMA genisletilmis onay

FDA slireci devam

Deri alti enjeksiyonu seklinde uygulanmakta

47 aa olusan lipopeptid yapisinda



Safety and efficacy of bulevirtide in combination with @R ®
tenofovir disoproxil fumarate in patients with hepatitis B o
virus and hepatitis D virus coinfection (MYR202):

a multicentre, randomised, parallel-group, open-label,

phase 2 trial

Heiner Wedemeyer, Katrin Sch@newers, Pavel Bogomolov, Antje Blank, Natalio Vorankova, Tationa Stepanova, Olgo Sagalowa, Viadimir Chulano,
Marina Osipenko, Viacheslav Morozov, Natalio Geyvandova, Snezhano Sleptsova, Igor G Bakulin, lsivar Khaertynowa, Maring Rusanova,

Anita Pathil, Uta Merle, Birgit Bremer, Lena Allweiss, Florian & Lempp, Kerstin Port, Mathios Hong, Matthios Schwab, fulion Schulze zur Wiesch,
Markus Cornberg, Walter E Hoefeli, Maura Dandn, Alexander Alexandrov, Stephan Urban

2 mgbulevirtide 5 mg bulevirtide 10 myg bulevirtide  TDF monotherapy
group (n=28) group [n=32) greap (n=30) group (n=28)

End of treatment, week 24
Prirmary endpaint

HDV RNA >2 log azalma/saptanamama %50 %46 %73 %4

ALT normalizasyonu %43 %50 %40 %7

Kombine yanit %21 %28 %37 O

p value v TOF manotherapy group (0001 (0001 =001

Cormpasite endpoint: =2 leg HOW RMA decline or undetectable” G31%) g [a8w) 11 (37%) i}

and norrmal ALT values

Difference in propartions (v TOF monotherapy grous) % 28% v
95% {1 for treatment difference &5to41-0 124 to 40-8 195 to56-1
Adjusted p value (vs TOF monatherapy group) 0232 0047 0-0000 -

Miean change in HBsAg from baseline, log,, W milS -0048 (0392 @003 (0-175) 0034 (0-106) 0-025 [3-2359)
95% 1 for the mean =0:203 to 0-107 -0:063 to 0-06E =0-007 to 0-075 -0-074 0 0133
Adjusted pvalue 5384 07529 03305 B

ALT nommalisation®] 12 (43%) 16 (505} 12 (40%) 2 (7%}

Difference in propartions (v TOF monotherapy grous) 5% 45% k] "

95% {1 for treatment difference 107 w563 179 to 657 B3toc46
Adjusted p vabie o012 00013 04102 B

Miean ALT change from baseline, U/L -496 (587 -79-4(B42) -7Ba(B11) -209.2 (614}
Adjusted pvabue (vs TOF monatherapy group) 01642 0428 0028 "

[ Tabde 2 continues an next page)
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MYR301 Study Design Table 2. Responses at Week 48.%
'. : Final Analysis Coatrol z,;,‘ ' lo.m" '
Weok 0 “ 9 % sy e
1 B < 1k Overad
Key Inclusion Criteria No. Jtotal % 3 49 (4 24/
SE et s ..o [T, o sy ¥
m';:&.mm PRl 8LV 10 mg sc qd - According to Gerhosis status — na, total na. (%)
Controlled HIV condection Present - 8/23 (35) 12/24 (50}
e ad Absent - 1426 (34) 1226 (46}
Undetectable HDV RNA level
Overal
No,ftotal mo. (%) 0/t (0) 6/45 (12)1 10750 {20}
e MYR301 was a multicentre, open-label, randomesed, Phase 3 study (NCT03852719) conducted in 4 countries (Germany, 9% C1 — % 10-
Raly, Russian Federabon, and Sweden) According 10 cirrhosis status — o jtotal no. (%)
Present $/23 (22) 624 (25)
Absent 1726 (4) 4/26 (1%)
Undetectable or 22 log  IU/mi decrease in HOV RNA level
Overall
No./total no. (%} 2781 (4) 15749 (71) 18750 (7€)
D#ference from placebo (95% Ci) — percentage ponts - 3 (52-30) 72 (56-34)
According to crrhosis status — no./total no. (%)
Present 2724 () 18/23 (78) 19724 (79)
Absent 0/27 {0) 17/26 (65) 19/26 (73)
Normakzed ALT lewed
Overal
No./total no. (%) 6/51(12) I5/4% (51) 28150 (56)
Defference from placebo (95% CI) — percentage points — 39 (20-56) 44 (76-50)
According 1o arrhous status — no. ftotal no. (W)
Present 424 (17) 9123 39) 12/24 (50)
Absent 27 (7) 16/26 (62) 16/26 (62)

* CI demotes confidence mterval

1 P<0.001 for the difference from the control group (primary end-point comparison)
$ P=041 for the difference from the 10-mg group (prespecified key secondary end-point comparnon)




Patient Disposition
Randomised
DT to BLV 10 mg*
n=51

N =150
m A Subset of Patients Sustained Undetectability Through FU96

BLV2mg BLV 10 mg
n=49 n=50
| Withdrew consent. n =3 Withdrew consent. n= 5

Undatactahla HDV Sustained Undetectability Sustained Undetectability

I No New Relapses Occurred After 48 Weeks of Follow-up

¢ Most patie

01 ™ DT to BLV 10 mg

e Early disct

i J
Fadonts n the group re
BLY, bulowride DT, del 1

‘ 4 .

e HDV RNA 21 .II I
observed il ) BMoMlooo o090
4 12 24 48

e Across all 72 96

— Of the: Follow-Up Week That HDV RNA Relapse Occurred
For measng values, the |
“One nthe BLY
8Ly O, de
weok

e
N

= BLV2mg
= BLV10mg

—e

Number of Patients With Relapse
(o2}

e 93% (38/41) of relapses occurred within 24 weeks after EOT

Masrg vssos wem eschudod bom anayss
BLY, bulewrido, DT, dolayed beatment, EOT, ond of buatment (wook 144) FUSS, follow op at 48 weeks afler EOT (weok 152) HOV, hepatis della vrun




| ORIGINAL ARTICLE

Phase 2 Randomised Study of Bulevirtide as Monotherapy

or Combined With Peg-IFNa-2a as Treatment for Chronic

Hepatitis Delta

Pietro Lampertico'2 @ | Pavel 0. Bogomolov? | Vladimir Chulanov®3 | Tatiana Stepanova® | Viacheslav Morozov? |
Lena Allweiss®® | Maura Dandri®® ©@ | Jiirgen Burhenne'®!! | Antje Blank™!! | Sandra Ciesek!2!? | Carina Elsner'® |

Ulf Dittmer™ | Qi An'S | Dmitry Manuilov!* ® | Ben L. Da'’ | John F. Flaherty!S | Stephan Urban!11€ |
Heiner Wedemeyer! 71819 [i0]
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2, pegylated interferon slfs-2a; (D, omce daily; (W, once weeklhy; TOF, tenofvir disoproxi] fumarsie.
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FIGURE 2 | Efficacy measures of (&) FIY ENA responses, ( B) biochemical responses and (C) combined responmes during the treatment and off-
treatment periods. | A) Percentages of patients achdeving undetectable HIV RNA (HIY RNA response) at weeks 24, 48 and 72 by treatment grosp. (B)
Peroentages of patients achieving ALT normal isation (biochemical response) at weeks 24, 48 and T2 by treatment group. {C) Percentages of patients
achieving the combined response of undelectable (DY RMA and ALT normalisation al weeks 24, 48 and 72 by the trealment group. All anakyses are
missing equal fashare of the FAS. ALT, alaning aminotransfierase; BIT, twice dadly; BLY, bulevirtide; EOFL, end of folkoe-wp; EOT, end of treastment;
FAS, full analysis set; FIOY, bepatitis delta wins; Peg-| FNo-2a, pegyisied interferon alfy-2u; THE, tenofovir dissproxl fomanie.



] ORIGINAL ARTICLE

Bulevirtide Monotherapy Is Safe and Well'
Chronic Hepatitis Delta: An Integrated Saf
Bulevirtide Clinical Trials at Week 48
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Viacheslav Morozov® | Tatiana Stepanova'’ | Stefan Lazar'! | Dmitry Manuilov!? @ | Rer
Lei Ye'? | John F. Flaherty'? | Anu Osinusi'? | Ben L. Da'? | Grace M. Chee'? | Audrey H

Alnrwinia D Dernare~llld i | tainae Wadam a5 8

Week 48 Safety Analysis

Weel 0 24 48 72

- Follow-up -4

Eﬁﬁi n=15 [NRILE :

NCTO28E8106 |, _ 15 N

M 7450
H;gg;'ggm EF WPeg-IFNa (off-label SoC) Sl - [+ T -

By wotment cona

MYR301: N = 150° i
Phase 3, ongoing n =49 [=IRWR 0]

MCTO3852718 -
n=50 (SRl

FIGURE 1 | Bulevirtide integrated safety analysis. Study arms pooled for the Week 48 safety analy
treatment-free follow-up period of MYR203 were included for certain analyses of the adverse event of int
of study patients treated. "In combination with tenofovir disoproxil fumarate. BLV, bulevirtide; Peg-IFN
of care. Primary report of MY 204 published as Asselah et al. [20]; primary report of MYR301 publishec

TABLEZ | AEs discontinuztions and laboratory abnormalities by Week 48

Contral BLV 2mg BLV 10mg PegIFNz
[n=51), (=64}, (n=115), (n=38),
u(%) n(%) n(%) n()
Any AE nm 55 (88) 5 (55) 35(80)
Grade 2 3 AE 38 1) 131 (51
Serioms AE 1z 20 10 £l
Related to study drug - 38 (54) T8 HiET)
AE related to study drug Grade > 3 - 203 54) (51
Discretimuations of study drug due . i ] E15]
toAE
Death 0 0 0 0
Comman AEs*
Total hille acds increased 1] 1320 LTi B (15F
Injection-site reaction” 1] 10 (1) B 1(3)
Headache ] 10 1) 18(17) 513
Leukopenia (1) 1015) 16(14) 1 (56)
Thrombocytopenia 5(16) B(13) 15(13) 1 (5)
Pruritus 0 () 1 5
Ensinophikia 0 9) 504) 1y
Vitamin D deficiency 5(16) 614) 18(16) E11]
Neutropenia 38 5(8) W1 (51
ALT increased 3s) 5(8) 5[8) 1403¢)
Lymphopenia 418) 416 9() 1201)
Nausea 2y 3(3) 9[8) 6(15)
Fatizoe 1z 6(3) 8(7) b1 H]
Laboratnry shnormality 4208 ) 100(87) 37(100)
Grade 3 6(12) 13 () 16(14) 15158)

Note: Mubtiple A Fu were cousied oaly once per azient far the highedt severity grace for each PT. Except fior the ‘njectios- Sie pesction’ grouped lere, FT5 wese
presesnied by descending eder of the noosl Sreguencies

Abbeevistion: AF shverie everr ALT. abinine smiseiranaferase BV, bulevirtide HLT, highevel i MedDRA, Medical Dictianary for Rapalatory Activiies
Peg-IFNa, peqylaied imerfne-alfs: PT, prefersad wrm.

*Evenis that occurnad s 27,55 of patients within the BLY T-tig or BLY 10-mg groups.

"I Studiess MYRL20M 2] MY R0, oy symmpiomatic oe clinically simificast (56 judged by the investigaion) inceeases in iotal bile scids weee reporied a5 A Fs (FT Lol
il avids inereasad ) ot provtacil Chese wese o Grade 1 oe bighes AEs of ialal bile acis incresiad peporned in thoss ddies.

“Grouped s inchiades any PT unadr the MadDRA HLT isjection-site reactions



Safety and Efficacy of 2 mg Bulevirtide
in Patients with Chronic HBV/HDV Co-Infection:
First Real-World Results

French Early Access Program

Victor de Lidinghen, Dx Guyader, Sophie Méthier, Marie-Notlle Hilleret, Héldne Fontaine, Bruno Roche,
ch:mam,lmuwnmm Viéromique Loustaud-Ratti, Anne Gervais, Christiane Stern, Laurent Alric,

belle Fouchard-Mubert, Tarlk Asselah, Karine L be, Fablen Zoulim, Jérdme Dumortier, Anne Minelio,
wmmntmmmmmwmmmwwmm«w Isabelie Rosa, Jule Chas,
Frédénc H 1, Patrick 8 v beaud, Bernard Prouvost-Keller, Si Nafa Si Ahmed, Dominique Roulot

French collaborative study. Bordeaux, Rennes, Toulouse, Grenoble, Paris, Tours, imoges, Angers, Lyon, Dijon,
Clermont-Ferrand, Montpellier, Caen, Annecy, Marseille,

AASLD 2021, Oral presentation

French Early Access Program (cATU)

= cATU: Cohort Temporary Authorization for Use

= Approved by French Mational Agency for Medicines and Health Products Safety (A meeg soes et el Shue Sty ot pewinsd to sompars fhe twn trestment regemans

on 9 Sept 2019
= Program duration Sept 2019 —
= Eligible patients
= Compensated cirrhosis or severe liver fibrosis (F3)*
OR
- F2 fibrosis® with persistent ALT=>2ULN for at least & months
= Treatment regimen
- BLY 2 mg once dally sc alone
- BLV 2 mg in combination with PEG-IFNa-2a once weekly
= For at least 12 months
= Treatment regimen and on-treatment dose modifications were made according
physician's choice

“rmatusatnd Gy s ey G ol s

Sept 2020

Safety

Intention to Treat Analysis

BLV2Zmg BLV 2 mg + PEG-IFN
N=77 N=68
Any AE 29 43
Grade 3-4 AE 7 6"
D/C due to AE 2 3
Death 0 0
Injection-site reactions 2 2
Liver-related AEs 4 2
Elevated Bile Acid 76 68

A Ao witel Caacee (D) totgan, ouarien Nemaiitugs
§ Ascten, avierie. ovarun cancer, neutioena. litigee. warkes blendng

Efficacy: Undetectable HDV RNA or 22 log,, IU/mL
Decrease From Baseline

Per-protocol Analysis
100 939
80
% 60
2
20
0 %% % .m.!
Mooith 1 Month 2 Montth 3 12
ROV »BLVPEGIFN
% Undetectable HOV RNA 39 85

Efficacy: Normal ALT Level (ALT<40 IU/L)

Per-protocol Analysis
100
80
fo
o
®
40
o 1.7 10 ?
57
o
Month 1 Moeth 6 Moath 9 Month 12
WUV wRVAMGHN
ormmal ALY Sefinnd a5 « 49 AL miasing dous not ool Tukare Study st tompere the srgrmens




Safety and efficacy of off-label bulevirtide monotherapy in
HDV patients with decompensated Child-B cirrhosis

i 53% with
i 1| improved
a MELD
<

Dietz-Fricke, et al. Hepatology. H E P AT 0 L 0 G Y

ZAASLD

AMERICAN ASSOCIATION FOR
THE $TUDY OF LVER DISEASES 24



SAVE-D study: European, Multicenter, Retrospective, Real-life Study
244 patients with HDV-related cirrhosis treated with bulevirtide (BLV) 2 mg/day monotherapy up to 96 weeks

100 4
80
B0
70
&0
50 4
40 4
30 A
201
10 4

Patients, 9%

0

O HDW Rl indeiectabie
3 Virclogical response
I Bicchemical response

M Comibinsd respanss

8% ’_‘
0% 0% g 0%

17%

Pts n®

Bazalire
244

65%

67%
[ ]61%

&1%
532 94%
449,
33%
28%
Waek 24 ' Waek 48
242 208

Weak 72
164

46%

48%

r9%

B4 %
54%

rological response: Undelectablke HEW B or =2 dedine from baseine; Biocchemical response: ALT <40 UiL; Combined response: Virclogical
o

and bicchemical; Undetectable: Target Mot Detected {THO), Below e limit of guantification (<LLOKO) or bedow e bmit of detection {<=LO0)

= BLV treatment resulted in improved biochemical varables, liver stiffness and liver function parameters.

» Treatment was safe and well tolerated; mild and transient prurites reported in 10%.

Weak 96
87

= The 96-week cumulative incidences of de novo HEC and decompensation were low, 3.0% and 2 8% respectively.



Uzlasi Raporu

ONERILER

Kronik HDV infeksiyonuna bagh kompanse karaciger hastaligi olan
tiim hastalar (sirotik/nonsirotik) PEG-IFN-a tedavisi icin deger-
lendirilmelidir.

PEG-IFN-a tedavisi 48 hafta siireyle uygulanmalidir.

Tedavi stireleri, HDV RNA ve HBsAg kinetigine ve tedavi toleransi-
na bagh olarak kisisellestirilebilir.

Kronik HDV infeksiyonuna bagh kompanse karaciger hastaligi olan
tiim hastalar BLV tedavisi acisindan degerlendirilmelidir.

PEG-IFN-a intolerans: veya kontrendikasyonu olmayan hastalarda
PEG-IFN-a ile BLV kombinasyonu distiniilebilir.

NAlar, kompanse sirozlu ve serumda tespit edilebilir diizeyde HBV
DNA's1 bulunan hastalara verilmelidir.



Gelecek tedaviler

Monoclonal antibodies

Tobevibart
Brelovitug
NTCP
receptor
1) Cell entry
and uncoating

ribonucleoprotein

2) Nuclear transport 3) Replication of HDV
HBV cccDNA HOAQ mRNA
1 > L \............_.)
Qo Progeny HDV
gen%mZS

\V/\V,'- ‘.’,‘~.'.’.-'\V/'\w
Integrated HBV DNA

Host immune response

Peg IFN-a

RNA .L

Translation to

Peg IFN-y

d

hepatitis D antigens

‘! ¥ p 7N (‘h' }
o | . & ] .‘."_‘

" .‘
e

Nucleic acid based therapies
Small interfering RNAs: Elebsiran
Nucleic acid polymers: REP 2139

Antisense oligonucleotides (ASOs)
Prenylation inhibitors

inhibitor: f».\,"

LM, andS
isoforms of
HBsAg



Nukleik asit polimerleri

v' HBsAg’nin hidrofobik ylizeyiyle
etkilesime giren

v’ subviral parcaciklarin birlesmesini
ve/veya salgilanmasini secici olarak
dengesizlestiren

v" hiicre ici HBsAg’nin lizozomal yolla
parcalanmasina yol acan amfipatik
fosforotioat oligonukleotidler

Nucleic Acid Polymers




REP-301, REP-301-LTF faz Il calismalari

REP 2139
PeglFN
1.E+08 - o 24 " >
Inhibition of HDV replication

ey (NAP-HDAg interaction)
_§l LERR Inhibition of HDV replication
2 1.E+05 - +
g — Inhibition of HDV envelopment
e " (inhibition of SVP assembly)
RIE+3{ T TR\ TSN A T T T T
I \
g 1.E+02 1 RN /\ g
§ 2 T8 3
o 1.E+01 4
)

1. E400 Heeeessvsasnnnannsn

1.E-01 - : - - ,

5 5 15 25 35 45

Study weeks
(< 0 = pre-treatment baseline)
Functional cure of HDV (HDV TND, normal ALT)
in 64% patients after 3.5 years of no therapy
(all with partial or functional HBV cure)



REP-401-A

Table 3.Virologic and biochemical outcomes in the REP 401 trial

Part A Part B CTL + EXP
Week 24 Week 48 EOT Follow-up week 48°
Completed therapy
CTL EXP and 24-48 weeks
Parameter Baseline CTL EXP P CTL EXP P CTL" EXP® P n=168) (h=18) P of follow-up (n=36)""
HBsAg”
= 1 logss reduction from baseline 0 o o 0781 3(15  18(90) 19 (95) 16(85) 0.117 11(68.7) 14 (77.B) 0.BOA 27 (75)
= 1000 IW/mL ] 0 0 3(15) 17 (85) 18(90) 17 (85) 0.674 11(88.7) 14 (77.8) 0.808 26 (T2.2)
< 100 IW/mL ] 0 0 105  15(75) 16 (80) 15 (75) 0.714 10(62.5 13 (72.2) 0.805 23 (63.9)
< 1 IWmL ] 0 0 0 14 (70) 14(70) 14 (70} 0.781  8(50)  9(50) 0,956 18 (50
< LLOQ (0.05 IW/mL) ] 0 0 o 10 (50) 11(55) 13 (65} 0602 6(37.4) B(44.4) 0879 15 {41.7)
TND (0.00 IU/mL) ] 0 0 1] 10 {50) 10 (50) 13 (65) 0436 4(25) 8 (44.4) 0483 13 (36.1)
Anti-HEs
SBeroconvarsion (= 10 mil/mL) 25y 1] 18 0701 (1] 11 {55) @ 1(55) 13(85) 0602 8 (50) a9 (50) 0948 19 (52.8)
HBY DMA
< 2000 IUfmL 0 20 (100 20 (100) 0.781 20(100) 20(100) 0781 20(100) 20(100) 0.781 11(88.7} 16(88.9) 0.313 28 (77.8)
< LLOG (10 IW/mL) 0 13(65) 15(75) 0578 B(40) 10(50) 0607 17(35 12(60) 008 9(562) 11(61.1) 0914 21(58.3)
TND 0 B(30) 4(20) 0556 B(40) 10(50) 0.607 12(80) 11 (550 0.733 7437 10(55.8 O0.786 17 {47.2)
ALT
Normal (< 50 U/L) 20(50) 16(80) 17 (85 0701  1(5) 0(0) 0701 B(40) 5(25 0.404 15(33.7) 17 (94.4) 0.946 32 (88.9)
Liver median stiffness”
< baseling A, ND ND ND NA MA ND  4(200 T35 0373 7437 11(61.1) 0.796 19 (52.8)
Marmal (= 7 kPa) 21 (52.5) ND ND MD A WA ND 2 (10) & (30) 011 T43.7) 14778 0113 20 (55.5)
Virclogic outcomes
Virslogic control’ A, MA MA ND NA NA ND A, MA, MD 5312 &8(s0) 0712 T4 (38.9)
Functicnal cure A, INA NA, MD A, MA MDD MA A, WD B (37.5) 8(50) 0.880 14 (38.9)
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Replicor erken erisim programi

IFN, bulevirtid ve lonafarnible tdv basarisizligi olan kronik HBV/HDV
Dekompanse sirotik HBV/HDV

Kompanse/dekompanse sirotik HBV

TDF + 250mg REP 2139-Mg/hft SC+90ug peglFN (yalniz kompanse sirotik
olgularda)

>50 hasta (Turkiye 4 hasta, 1 merkez) =~ 7a/pel
(@ ApAsL
2023

Abstract OC-28



Activity in bulevirtide failure patients

Senegalese male, 51
HDV GT-5, cirrhosis
Previous failure on peglFN + BLV
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(therapy completed)

Pan-genotypic HDV RT-PCR confirming HDV RNA response in Patient 1

DI Wd Wx WI2 W24 IO NC MW

RT-PCR

DI W3 Wx W12 wW2s NC MW

Nested
RT-PCR

HBsAg, HDV RNA TND and HBsAg seroconversion
maintained 8 months after withdrawal of
REP 2139-Mg and pegIFN

TDF now withdrawn



Small interfering RNAs (siRNAs) ve ASO
(Antisens oligonukleotitler)

Hedef: HBV mRNA
HBsAg Uretiminin durdurulmasi




Pegile interferon lambda

v Tip lll interferon grubunda

v IFN-A reseptorlerine baglanma

v' Bu reseptdrlerin sinirli dagilimi...daha az sistemik yan etki

v' HDV replikasyonunu baskilanmasi... HDV RNA dﬁzeylerindel

IFN-a, -3, ~-w IFN-A1
IFN-A1 . IFN-A1
IFN-a

receplor receptor
receptor 1 IL 28-Ra ' , IL-T0RB

IFN-a
receptor 2

. PO S W 6 WP - -
e e IPDOOCODOOE D @ fos =Ko
- CLP .“.
[}
ISGF3

STAT 2




LIMT-1 Study: Peginterferon Lambda for Chronic HDV

Study Population Intervention Outcome

33 patients with chronic A

HDV infection A Lambda 120 mcg QW 3 0of 19 (16%)
....... - (o)

= N Lambda 180 mcg QW 5 of 14 (36%)

g [ —— EE—— achieved DVR
) e A
e s e ] [y e T

— — K Once weekly subcutaneous DVR (durable virologic response) =
R — S 0 injections of peginterferon below the limit of quantitation in
R o, I lambda (Lambda) for 48 weeks HDV RNA at 24 weeks post-treatment

Etzion O, et al. Hepatology. H E P AT 0 L 0 G Y
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LIMT-II faz 3 calismasi

LIMT-1 calismasinda iki tedavi grubunda da hastalarin
%25’inin YE nedeniyle ilaci birakmak zorunda kaldig
bildirilmis

LIMT-2, faz 3 calismasi dort hastada hepatobilyer yan
etkilere bagl karaciger dekompanzasyonu gelismesi
nedeniyle, 7 Eyltl 2023 tarihinde durdurulmustur



Lonafarnib

* Farnesiltransferaz ,,Wi
aktivitesini inhibe weamaos %
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LOWR-I PoC calismasi

20 pabents

enrolied

.

i | ]

|

p——

Growp1 || Group2 || Group3
13 LNF INF
200mg BID|| 300 mgBID || 100 mg TID

Group 4
LNF
100 mg B

RTV 100 mg

Group$ || Growp6 || Growp?
LNF LNF LNF
100 mg BID (| 200 mg B | | 300 mg BD

PEGIFNa || PEGIFNa || PEG IFNg

QD ({180 mog QW] 180 mog Y| {180 meg QW

12weeks || 12weeks || 8weeks' B weeks § weeks 8 weeks B weeks

N=3 s N=3 N= I = =1 %
N=3 || N=3 || N=3 =3 N=3 || N=3 || N=2
OC'd at week 3 DCdwih & 4 weeks

of treatment, n=1 treatment, n=5

Post treatmant follow-wo Post keatment follow-up
4 weels 4§ woeks Post-treatment follow-up
N = 6 analyzed N =8 analyzed Not analyzed

|

|
Long-teem folow-up of postq

NF= nalamb; PEG FNo = pegylated interderon alpha 2x: 0C'd: disconfiound

beatment kansient LT oy Mot shoteved s S wheks ot ok of 6 S0l

N=2 ‘

FIG. 1. LOWR HDV-1 stadv fow dagram

LNF dozuf*, HDV RNAY,

LNF dozu1; ishal, bulanti,
kusma, anoreksi ve kilo
kaybi gibi daha siddetli
yan etkiler T

major LNF metabolize
edici enzim olan sitokrom
P450 3A4’U inhibe eden
RTV’'nin eklenmesiyle;
daha disuk LNF dozu v/
daha az YEV



LOWR-II

4§ LOWRHDV- 2: “Dose Finding” Study &

e Tolerability, Longer Dosing, and Triple Combination

Months 1-3

v

Months 4-6

YT LNF=75mgBID + RTV

Low Dose

LNF 50 mg BID
N=19 or + RTV 100 mg BID
LNF 25 mg BID

VY: %46*

Low Dose: Triple Combination

LNF 50 mg BID
N=12 or + RTV 100 mg BID + PEG IFN a 180 mcg QW
LNF 25 mg BID

VY: %89

N=46

*LNF 50 mg kolunda



H i
"‘l LOWR HDV - 4: Dose-Escalation Study
Schoot Patient Disposition

= 4 Weeks z 2 Weeks 18 Weeks

L4
L J
r

-

5/15 patients: full dose

N=10 N=5
100 mg BID 100 mg BID
N=5
m
N=15 N=1 N=3 N=1
50 mg BID 50 mg BID Dose reduced 100 mg QD

discontinued

N=13
75 mg BID

N =1

50 mg QD
discontinued

Ritonavir adjustments not shown

N=5
100 mg BID




{H LOWR HDV — 4: Summary

Harmover
Madical
Bechoal

At Week 24 — End of Treatment:
- 515 (33%) reached and maintained LNF 100 mg BID + RTV through EOT
« 1/5 HDV-RNA undetectable; 1/5 dropped < 14 IU/mL (LLOQ)

— 53% patients normalized ALT

At Week 48 — End of Follow-up:
-~ 1/15 (7%) HDV RNA < 14 IU/mL (LLOQ)
— 3M5 (20%) dropped = 2 logs from baseline

Gastrointestinal AEs

- mostly grade 1-2
— 815 (53%) required dose reduction and 2/15 (13%) were discontinued

Inter-patient variability in efficacy and tolerability of LNF

Ongoing analysis:
— Role of host polymorphisms to explain interindividual variability in viral responses
— Role of host immune responses against HDV explaining long-term control




Patients, %

S0

30

io

D-LIVR Phase 3

Clinical trial

Primary Endpoint
at Week 48

2 2 log decline in HDV RNA

+

Normalization of ALT

Secondary Endpoint
at Week 48

No worsening in fibrosis

2 2-point in Ishak HAIl Score

= 2 Log Decline in HDV RNA

+

Objective

To evaluate the safety, tolerability, and efficacy of LNF boosted
with RTV with or without peglFN Alfa for treatment of chronic
HDV infection compared to placebo

On-treatment Post-treatment
}'— A8 weeks _+— 24 weeks '—"{
. -
Key Inclusion criteria Lonafarnib 50 mg BID
n=178 Ritonavir 100 mg 8I0 Fotiow Up
CHD with compensated liver Lonafarib 50 mg 810
disease ne125 Ritonavir 100 mg BID Follow Up
PEG IFN-alfa-2a
HDV RNA > 500 IU/mL 4 "
ontribution
) . n=52 Foliow Up of effect
ALT > 1.3X < 10X ULN only
sV D < 201U/ mL
HEY DA< 20 fu/m n=52 Follow Up

Key Secondary Endpoints:
Virological and Biochemical Response at Week 48

INTENT TO TREAT (ITT) POPULATION (N=405)

Virological Response:

p<0.0001

p=0.0026
g ——

3.8%
(2/52)

Piacebo

14.6%
(26/178)

LNF +« RTV

32%
(40/125)

LNF = RTV + Alfa

36.5%
(19/52)

Alfa

Biochemical Response:

ALT Normalization

o p<0.0001
L
20 p=0.003
n 24.7%
s 30
3 a44/178)
£
20
7.7%
10 (a/52)
- ==
Placebo LNF + ATV LNF « RTV = Alla

11.5%
(6/52)

Alta



D-LIVR Faz 3 calismasi

Key Secondary Endpoints:
Histologic Response Rates at Week 48

EVALUABLE PAIRED LIVER BIOPSIES (N=229)

% (n)
Respmse ' ale : '. ; ; : :
Histologic Composite Endpoint” 33% (35) 53% (35) 38% (10)
:: :;zt;nts with Evaluable Paired Biopsies o] o o s 27% (8)

‘2 2-point improvement in histology activity index (HAI) score + no worsening in Ishak fibrosis score



Antikor bazli tedaviler

Tobevibart, HBsAg’'nin antijenik halkasini
hedefleyen bir monoklonal antikor

Brelovitug (BJT-778), HBsAg’ye karsi gelistirilen
bir diger monoklonal antikor

Libevitug (HH003), L-HBV'nin pre-S1 segmentini
hedefleyen yenilikci bir monoklonal antikor
GIGA-2339, kendi turunde ilk olan insan

rekombinant poliklonal antikor; HBsAg'yi
hedefleyen farkli 1IgG klonlarindan olusmakta



De Novo Tobevibart + Elebsiran: Rapid Virologic Response and High
Rates of HDV RNA Virologic Suppression and ALT Normalization

Rapid Virologic Response

SOLSTICE faz 2 calismasi

Do novo tobovibart + alobsiran combination thaorapy

Tobevibart Monotherapy: High Rates of HDV RMNA Virclogic Suppression
and ALT Normalization

-

@ .. -

High Rate of Virclogic Response’

tobEvibart manctiheae FEnay

ra

VA, (00
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®
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e Rt Rt

Demonstrated ALT normalization

De novo tobeavibart + elebsiran combination tharapy
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tobovibart monotharapy
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Tedavi Sonlanim Noktalari

Tablo 3. IFN ve PEG-IFN-a Tedavileriyle Saglanan Virolojik Yanit Oranlari (Kaynak 1'den uyarlanmistir.)

Sonlamim Noktasi Parametre IFN-a Tedavisiyle Goriilme Orani Klinik Fayda

ideal HBsAg kaybi* %2.5 (0-%25) Evet
Tedavi sonu 24, hafta %29 (%24-%34)

. HDV RNA'mIn

Istenilen saptanamamasi Tedavi sonu 2 yil %50 Evet
Tedavi sonu 8.9 yil %36.6

Tedavi sonu =2 log HDV RNA dusisi

Belirsiz** Evet
saglanip sonrasinda devami

Kabul edilebilir

1 aminotransferaz, HBsAg: Hepa

wrasi 24, haftada; **Bir calismada 10/1¢

rdzey antijeni, HDV: Hepatit D virusu, IFN-a: Interferon-a

sonunda ALT normalizas yonu saglanmis olup 2 yil sonra 7112 hastada (

nistir (46).
Tablo 4. Yeni Anti-HDV Tedavilerinin Klinik Denemelerindeki Birincil Sonlanim Noktalari (Kaynak 1'den uyarlanmistir.)
Uzun Siireli Tedavi Sonlu Tedavi

Saptanamayan HDV RNA ve ALT
normalizasyonu (tedavi stratejisine gére
degerlendirme zamanlamasi)

FDA HDV RNA'da =2 log azalma ve ALT normalizasyonu
Kronik hepatit D icin gelistirilen ilaglar (Ekim 2019) (kabul edilehilir.)

-Tedavinin bitiminden 6 ay sonra HDV RNA'nin

EASL-AASLD saptanamarmasi.
HBV tedavisi sonlarum noktalan konferansi HDV RNA'da =2 log azalma (yeterli olabilir) ) ) )
(Mart 2019) -ALT normalizasyonu (istenir).

-HBsAg kaybi (ideal)

Dairesi), EASL: European Ass

arikan Karaciger Hastalikla

Drug Ac
, AASLD:
3 virusu y




Tedavi Takibi

Tedavi HDV-RNA HBsAg* HBV-DNA Biyokimyasal Kc sertlik
testler tayini
Peg-IFN bazli -Tdv -Tdv -Tdv sirasinda -Tdv
sirasinda 6 sirasinda ve 3-6 ayda bir  sirasinda ve
ayda bir sonrasinda “NAtedavisi " i IVESTAYY sonrasinda
-Tdv sonu yilda bir BT 6 ve12.ay  yilda bir
ENEIEIGERS
6. ve 12. ay da bi -Yillik
villik e
! HBV DNA+
BLV -Tdv -Tdv - BLV -Tdv sirasinda -Tdv
sirasinda 6 sirasinda ve [PRGELE 3-6 ayda bir  sirasinda ve
ayda bir sonrasinda ju;umukrldat -Tdv sonu sonrasinda
-Tdv sonu yilda bir She SICEES 1.,3.,6.ve yilda bir
edilmesi
1., 3., 6.ve gerekebilir. 12. ay
12. ay -Yillik
-Yillik

*PEG-IFN-a bazli tedavi alanlarda, tedavi sirasinda 6 ayda bir, sonrasinda her 12 ayda bir

kantitatif HBsAg izlenebilir.



Nakil Sonrast HDV Nikstini Onleme

"e;t-l:\% Nakilden sonra yiiksek genetik bariyerli NA ile

J > 5 fc
é:?. birlikte HBIG almali

'Nakll sonrasi erken donemi takiben (6 ay), anti-
HBs serum diizeylerini >100 iU/ml’de tutacak

dozda HBIG uygulanmali
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