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Hepatitis D (delta) Virus

Y

The «Delta agent» was discovered in 1977 by Mario Rizzetto , pm’\?‘g
Defective virus that needs HBsAg for its propagation

Causes the most severe form of chronic viral hepatitis

More rapid progression to liver cirrhosis and liver cancer; 5-7x more likely to develop cirrhosis
and HCC vs HBV

Current standard anti-HDV therapy: NUC not effective, PeglFNa
effective in only 20% of the patients (not EMA or FDA approved)

Calle Serrano et al, Semin Liver Dis. 2012 Lempp et al, Nat Rev. 2016



Hepatitis D is infradiagnosed

Anti-HDV prevalence among HBsAg-positive subjects = 4.5% (12 Anti-HDV prevalence among HBsAg-positive subjects = 14.6% (43

million people)! million people)?
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Cribado del VHD: recomendacion de las guias nacionales e
Internacionales

Guia A quién testar Como testar .O

Anti-VHD
ARN-VHD

HBsAg+ con factores de riesgo VHD

AASLD 2018!
ADN del VHB bajo/indetectable y ALT alta

EASL 20172 Todos los pacientes HBsAg+ * Sin recomendacion

AEEH3 Todos los pacientes HBsAg + Sin recomendacion

HDAg o anti-VHD
ARN VHD

Pacientes con VHB crénica y enfermedad

APASL 2016* - -
hepatica cronica

Anti-VHD
ARN VHD

WHO 2015° * Sin recomendacion

VHD: virus de la hepatitis delta; HBsAg: antigeno de superficie del virus de la hepatitis B; ADN: acido desoxirribonucleico; VHB: virus de la hepatitis B; ALT: alanina aminotransferasa; Anti: anticuerpos; ARN: &cido ribonucleico;
HDAg: antigeno del VHD; AASLD: American Association for the Study of Liver Diseases; EASL: European Association for the Study of the Liver; AEEH: Asociacion Espafiola para el Estudio del Higado; APASL: The Asian Pacific
Association for the Study of the Liver; WHO: World Health Organization

1. AASLD HBV Guidelines. April 2018. 2. EASL HBV Guidelines. August 2017. 3. Rodriguez M, et al. Gastroenterol Hepatol. 2020. 4. APASL HBV Guidelines. November 2015. 5. WHO HBV Guidelines. March 2015.



Cribado del VHD en pacientes portadores del HBsAg en el area
Norte de Barcelona: ¢estan implementadas las guias EASL?

Andlisis retrospectivo de muestras HBsAg+ del laboratorio central de Barcelona
(enero 2015 — mayo 2021)

Prevalencia de HBsAg y anti-VHD

() HBsAg
@ Testados anti-VHD

() Testados anti-VHD positivos

8%
0,8% 2,4% 2,6% 4 06%

360/4386 37/4386 1457/4386  282/1457  35/1457 2929/4386  78/2929 2/2929

Total Hospitales Centros de
universitarios atencion primaria

VHD: virus de la hepatitis delta; HBsAg: antigeno de superficie del virus de la hepatitis B; EASL: European Association for the Study of the Liver; Anti: anticuerpos; ARN: &cido ribonucleico;
Palom. AASLD 2021. CO73.



Low adherence to guidelines
recommendations for hepatitis D testing
in HBsAg-positive patients leads to high

undiagnosis rates




La implementacion del test reflejo Anti-VHD aumenta x5 el
numero de pacientes identificados
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Prior reflex testing |
2018-2020
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Reflex testing
2021

* Anti-HDV reflex testing quintupled
the absolute diagnoses of chronic

hepatitis D.

*60% of the anti-HDV positive

patients did not have any risk factor

*65% had detectable HDV RNA

1 palom A. JHEP Rep. 2022; 4(10): 100547.



Reflex testing increases hepatitis D diagnosis x9 in Spain

7000 -
" No reflex testing

6080

6000 - A M Reflex testing

5000 -

3648

+5498
3000 anti-HDV+ cases

Number of cases

+3225
HDV-RNA+ cases

1000 - 582

423

Anti-HDV+ HDV-RNA+

The additional cost per anti-HDV+ patient detected with reflex testing in all HBsAg+ subjects would be 129€

Buti M, et al. EASL 2023 abs accepted



Reflex testing reduces hepatitis D liver complications
s it cost-effective?

1800 1711
™ No reflex testing

1600 - 1540

-654 cases

M Reflex testing

581 cases
1400 -

1200 -

1000 - 958

336 cases
800 -

600 562

\£134 cases
386

400 -
253

Number of liver-related complications

200 -

O -

Liver cirrhosis progression Liver decompensation HCC Liver death

Liver-related complications would be reduced between 31-37% with the use of anti-HDV reflex testing, saving 36 M €

Buti M, et al. EASL 2023 abs accepted



Datos de Andalucia demuestran el infradiagnostico del VHD:
solo se criban el 18% de las personas HBsAQ positivas

B Anti-VHD [ Anti-VHD+ ARN-VHD+

68,1%

26,1%
18,9%

6,9%
3,5%

5 ms M5, WE.°7E i= B B

Puerto Real Costa delSol Macarena Puerta del Infanta Elena Jerez Poniente Valme Regional Virgen del San Cecilio Jaen Reina Sofia  Virgendela Virgende las Torrecardenas Juan Ramon
Mar Malaga Rocio Victoria Nieves Jimenez

VHD: virus de la hepatitis delta; HBsAg: antigeno de superficie del virus de la hepatitis B; Anti: anticuerpos; ARN: &cido ribonucleico
Fuentes A, et al. GEHEP 2022. CO18.



Algorithm for the Evaluation of HDV

HBsAg+ patients p—————

Anti-HDV

6

HDV RNA

A\ 4 v

Standard-of-care
management of HBV

Adapted from: Shah. Gastroenterol Rep (Oxf). 2019;7:396.

\ 4

ALT

\ 4

Assessment of fibrosis

= Liver biopsy

= Measurement of liver stiffness
= Serum fibrosis markers




Long-term survival Iin patients with undetectable
HDV RNA
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Wranke A et al. Hepatology 2017;65:414-425
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Registro multicéntrico de hepatitis D en Espafa: el 13% de los
centros (2/15) dispone de test ARN-VHD cuantitativo

Hepatitis D en el registro N=213 casos

HBsAg
cuantificado

ARN-VHD
2 - v f\'m,- E'Hr ARN'VHD
s f Estuchs i Hgac cuantitativo

M Disponible

M Externalizado

No disponible

ARN: acido ribonucleico; VHD: virus de la hepatitis delta; HBsAg: antigeno de superficie del virus de la hepatitis B;
VHC: virus de la hepatitis C; VIH: virus de la inmunodeficiencia humano
Rodriguez-Tajes S. Congreso Anual AEEH 2022. Comunicacién Oral 01392

ELE

* Hombres: 51%
+ Edad media: entre 40-60 (62% de los pacientes)
» Extranjeros: 45%
* VHC /VIH coinfectados: 16% / 10%
+ Situacién en la primera visita médica:
+ Cirrosis: 38%
* Hipertension portal: 13%
» Descompensado: 4%

' Africa ‘ Ameérica Latina
. Oriente Medio




Therapeutic Targets for HDV Infection

Inhibitors of HBSAg
HDV
Entry Inhibitor | Relszspez(lN%Ps)
Bulevirtide D i
D , REP-2165
NTCP Syort

Release of
Viral Entry New
Virions
oo [ ~, Replication
4 b CHIID Prenylated
/ HDV RNA ) HDV RNA L-HDAg
' o . : L S'HDAg
Transcription } paSE e
Immunomodulators and‘Editing — 0
PEG-IEN-A . Trans!gtlon L-HDAg
Nucleus.-
PEG-IFN-a

Hepatocyte Farnesyl-transferase Prenylation

Prenylation Inhibitor
Lonafarnib

PEG-IFN-A: pegylated interferon lambda; L-HDAg: large form HDV antibody; NAP: nucleic acid Polymer.
Loureiro D et al. Liver Int. 2021;41:30-37.



Bulevirtide: Mechanism of Action

- HBV and HDV entry inhibitor ‘ HDV
~ Binds and blocks the hepatocyte * * *
surface protein NTCP, which is the
receptor for HBV/ HDV entry
& o 0-6
\\,\,Bulevirtide

m

— Mechanism of action increases bhile acids
(NTCP is also a receptor for bile acids)

- Daily SC injection

NTCP

Hepatocyte

— Conditionally approved in Europe by the
EMA

EMA: European Medicines Agency; SC: subcuataneous.

Yardeni D, Koh C. Drugs Today (Barc). 2021;57:433-448. Gilead press release. November 19, 2021. https://www.gilead.com/news-and-press/press-room/press-releases/2021/11/gilead-submits-
biologics-license-application-to-us-food-and-drug-administration-for-bulevirtide-an-investigational-treatment-for-people-living-with



Efficacy and Safety of Bulevirtide + TDF for 24 weeks in
patients CHD (Phase 2b MYR 202)

(Study design

= 120 patients (30 per arm) 50% cirrhosis

= Myrcludex B SC QD in vViral suppress TDF (oral QD) during entire study period
" Primary endpoint: HDV RNA 22 log,, from BL to Wk 24

-

100 - Primary endpoint reached (%)
Virologic response HDV RNA
80 - 76,6 7-
@WKk 24
-3 6
oo
. 60 - 9
g 2
7 S 4
& 40 - =
pd 3-
o
>
a) 2
20 - T LLOQ = 100 1U/mL
3’3 L -10I T 0I I 10I I 20I I 30I I
0 - weeks
2mg > mg 10mg TOF —— 10 mg MyrB/TDF —— 2 mg MyrB/TDF
MyrB+TDF  MyrB+ TDF  MyrB + TDF alone 5 mg MyrB/TDF TDF

Wedenmeyer H et al. Lancet Gastro Hepatol 2023



MYR301: Study Design
lIIIIIIIIIIIIIIIIIIIIIIIIIIIIlllllllllllll..............lllllllllllllllllllllllll

Multicenter, open-label, randomized phase lll trial conducted in 4 countries (Germany, Italy, Russian Federation, and
Sweden) including 150 patients with CHD

Primary Endpoint Analysis

EOT EOS
Wk Q 4P 144 o 240

(ELYI Delayed Treatment BLV10mgqd SC gt Follow-Up.-----—---— o

n=49 BLV 2 mg qd SC ®
n=50 BLV10mg qd SC ®

Key I.nclu5|on ert(-_,\rla | Primary Endpoint
« CHD without or with cirrhosis
and CPT <7
« ALT >1x to <10x ULN * Combined response at Wk 48: HDV RNA undetectable or decrease by 22 log,,
IU/mL from BL and ALT normalization (FDA draft guidance for development of
- Platelets 260,000 cells/mm?3 HDV treatment)

BLV: bulvirtide; EOS: end of study; EOT: end of treatment; qd: once daily.
Wedemeyer H et al. International Liver Congress. 2022. Oral 509; ClinicalTrials.gov Identifier: NCT03852719. https://clinicaltrials.gov/ct2/show/NCT03852719. Accessed November 1, 2022.



MYR301: Response at Week 48

Primary Endpoint HDV RNA Response Biochemical

100 - P<.0001 100 - P<.0001 =] 100 - P <.0001
— —_ — P<.0001 — 76 = P < 0001
o \ O 71 O —P<.0001— \
¥ 80 A — P <.0001 '| ¥ 80 - X 80 A
n n
a 48 9 2 51 26
° 45 Y o
N 60 - X 60 - 60 -
) o [
= - =
] © [}
o e o
Q40 - o 40 - o 40 1
2 o e 12
o o 4 o T
& 2 > 2 20
o 20 A w20 - b i
: I N - ]
0 0 0
Delayed BLV 2 mg BLV 10 mg Delayed BLV 2 mg BLV 10 mg Delayed BLV 2 mg BLV 10 mg
Treatment (22/49) (24/50) Treatment (35/49) (38/50) Treatment (25/49) (28/50)
(1/51) (2/51) (6/51)

Wedemeyer H et al. International Liver Congress. 2022. Oral 509.



Efficacy

Primary Endpoint: Combined Response at Week 48

Cwerall
Age
SEX
Race

Baseline ALT

BL HOW RMA
(logsg ILVmL)A

HB treatment

Cirrhosis status

Combined response defined as undetectable HDV RNA or >2 log10 IU/mL decline from BL and ALT Normalization
Undetectable HDV RNA defined as below LOD (6 IU/mL).

=45 years
245 years
Male
Female
White
Other
=1.5 ULN
=1.5ULN
=Median
zMedian
fes

Mo
Presence
Absence

51

15
26
25

11

42
25
26
32
19
24
27

BLV 2 mg, n

49

28
21

19
41

10
39
24
24
3
18
23
75

-50

-25
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ALT ULN: €31 U/L for females and <41 U/L for males (Russia sites); <34 U/L for females and <49 U/L for males (all other sites). Cl, confidence interval.
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MYR301: Safety
—

BLV Monotherapy in Patients With Chronic Hepatitis Delta, Wk 48 Analysis

Overall Safety Summar DiEleed) WeEmEnt BLV 2mg, BLV 10 mg, .
: : n =51 n =49 n =50 * No SAEs related to BLV or AEs leading to

Any AE 39 (77) 40 (82) 44 (88) discontinuation of study drug
Any Grade 3-4 AE 3 (6) 5 (10) 4 (8)
Any SAE 1(2)2 2 (4)P 1(2)c . . .
A:zAE eading to & & @ * Asymptomatic elevations in total serum
withdrawal of BLV g 0 0 bile acids observed in BLV groups
Any AE related to BLV 0 24 (49) 36 (72)

Deat: - g . (018) 0 (220) * Injection site reactions were mild to

eadache .

% Dizziness - 2 (@) 2 (4) moderate aqd occurred at a higher

5 Nausea 2 (4) 3 (6) 4 (8) frequency with BLV 10 mg

= Pruritis 0 6 (12) 8 (16)

o . .

i | FeigLE 1(2) 210 9143 - No case of Grade 3 or 4 elevation
< Injection site reactions® 0 8 (16) 15 (30) In bile acids

aCholelithiasis (n = 1), COVID-19 (n = 1); PAsthenia and depression (n = 1), foot fracture (n = 1); ©€COVID-19 pneumonia (n =1); 9AEs with higher frequencies in BLV groups compared to delayed treatment; ¢Grouped term including injection site
reaction, injection site erythema, injection site pruritis, injection site swelling, injection site pain, injection site haematoma, injection site rash, injection site abscess, injection site dermatitis, injection site irritation. fGrade >3 AEs: 1 participant
each, BLV 10 mg: COVID-19, leukopenia, pneumonia; BLV 2 mg foot fracture, neutrophil count decreased, osteopenia, depression; Grade >3 AEs related to BLV: 1 participant each, BLV 10 mg: thrombocytopenia, neutropenia, leukopenia; BLV 2
mg: neutrophil count decreased.

AE: adverse event; SAE: serious adverse event.

Wedemeyer H et al. International Liver Congress. 2022. Oral 509.



MYR203 and MYR301

Integrated Paired Biopsy Analysis at 48 Weeks

Intrahepatic analysis of HDV biomarkers at 48 weeks of BLV treatment

. "7  Control

BLV 2 mg

*Lower limit of detection = 0.01% of positive cells; 'Lower limit of detection not provided
BLV, bulevirtide; BL, baseline; HDAg, hepatitis delta antigen.
Allweiss L, et al. International HBV Meeting 2022. Presentation #49

HDAg-Positive Hepatocytes Intrahepatic HDV RNA Levels
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= Control

n=27

-2.07 -1.97

BLV2mg BLV 10mg
n=26 n=45

Undetectable HDAg* %

50

N -~ =

Median Change (ALog10)

0.09
-2.19
-2.71
Control BLV2mg BLV 10mg
n=18 n=27 n=41
Undetectable HDV RNAT %
11 37

48 weeks of BLV led to a marked drop in HDV-infected hepatocytes

draft, for internal training purposes only




BLV 2 mg monotherapy in CHD: efficacy at week 48 @
MYR301 and RWD Sets

Virologic Response ALT Normalization Combined Response

mMYR301 m [taly (Degasperi) m France (de Lédinghen) ® France (Fontaine) Germany (Killer)
100 ( ‘ i

80 6 D 6 D | ‘ i 6 i e
9 YV O « « O
60 56 -
g 51 49
°
>
5 40
£

20

N/A
0 1
Virologic response ALT normalization Combined response
Undetectable HDV RNA or >2-log decline from baseline Virologic response + ALT normalization

Week 48 RWD support the efficacy of BLV 2 mg observed in MYR301

*NOT HEAD-TO-HEAD COMPARISONS. Tn/N are not provided/unclear in the source document; *See slide notes for ALT cutoff values. BLV, bulevirtide; RWD, real-world data.

1) . Wedemeyer H, et al. EASL 2022. Oral #GS006; 2. Degasperi A, et al. EASL 2022. Poster #SAT429; 3. de Lédinghen V, et al. AASLD 2021. Oral #21;
4. Fontaine H, et al. EASL 2022. Oral #0S093; 5. Killer A, et al. EASL 2022. Poster #SAT345



Experiencia Preliminar de Bulevertide en Espana

Nueve pacientes se incluyeron en total, y la duracion media de tratamiento con Bulevirtide 2mg fue de 8.7 meses.

1008 -
Mujeres, n(%) 6 (66%)
Caucasicos, n{%) 6 (66%) 80%
Edad media, afios 54.77

60% -

ALT elevadas, n(%) 9 (100%)
Cirrosis hepatica, n(%) 9 (100%) 0% -
Tratados previamente con IFN, n(%) 7(78%)
Tratados con NUC, n(%) 7 (78%) 20% -
ADN-VHB detectable, n(%) 0 (0%)
ARN-VHD detectable, n(%) 9 (100%) o

100%

Bb% 86%

T8%
75%

67% a7%

6/7 3/4 67 4/4

B 3 meses
B meses
9 meses
36%

75%

6/7 3/4

Respuesta viroldgica Respuesta bioguimica Respuesta combinada

En un paciente se interrumpid el tratamiento a los 9 meses por persistencia de ALT elevadas e incremento en los niveles de ARN-VHD.

La tolerancia fue buena. No se observaron descompensaciones de la enfermedad hepatica ni desarrollo de carcinoma hepatocelular.

Buti M et al. AEEH 2023.

24



Two-Year Early Access Program RWD from France

A multicenter, open-label, observational prospective study of 139 patients treated with BLV 2 mg + PeglFN*

MO Miz/ms M24 On Treatment Virologic Response
Undetectable HDV RNA™ or 22 log,, IU/mL decrease from BL
Stop BLV 100 96
.
Stop BLV
A R 60
Per provider discretion .2
Baseline Characteristics BL:=2731 8 SLVi2 r:g:’, 6+9PegIFN % 40
Age, mean years (range) 42 (12) 40 (11)
Male, n (%) 50 (71.4) 45 (65.2) 20
Country of birth (Europe/Africa)™, n (%) 47 (67)/21 (30) 35 (52)/32 (48)
Cirrhosis, n (%) 44 (62.9) 42 (60.9) 14/43 B 20/34
Liver stiffness™, mean kPa (SD) 16.7 (14) 13.3 (9) 0
ALT!, mean IU/L, (D) 94 (54) 124 (97) M12  M18 | Mm24 M12  M18 | Mm24 M12  M18  M24
HDV RNA, median log,, IU/mL, (IQR) 6.52 (1) 6.52 (1) BLV 2 mg BLV 2 mg + PeglIFN BLV_Z)I';'I'_g\/+2:19gg'FN
Current NA use, n (%) 56 (80) 51 (73.9)
HIV infection, n (%) 13 (18.6) 6 (8.7) Undetectable, % 33 32 44 63 57 47 77 58 63

Virologic response increased with BLV 2 mg monotherapy over time,

leading to similar response rates at 24 months compared to combination regimens

*Study not powered to compare all treatment regimens; **Missing data; 77 patients had ALT <40 IU/L at baseline and were included in the analysis. ALT, alanine aminotransferase; BLV, bulevirtide; NA, nucleos(t)ide analogue; PegIFN, pegylated
interferon.

de Lédinghen V, et al. AASLD 2022. Oral #28 COhort Temporary AUthorization for Use (CATU)



Therapeutic Targets for HDV Infection

Inhibitors of HBSAg
HDV
Entry Inhibitor | Relszspez(lN%Ps)
Bulevirtide D i
D , REP-2165
NTCP Syort

Release of
Viral Entry New
Virions
oo [ ~, Replication
4 b CHIID Prenylated
/ HDV RNA ) HDV RNA L-HDAg
' o . : L S'HDAg
Transcription } paSE e
Immunomodulators and‘Editing — 0
PEG-IEN-A . Trans!gtlon L-HDAg
Nucleus.-
PEG-IFN-a

Hepatocyte Farnesyl-transferase Prenylation

Prenylation Inhibitor
Lonafarnib

PEG-IFN-A: pegylated interferon lambda; L-HDAg: large form HDV antibody; NAP: nucleic acid Polymer.
Loureiro D et al. Liver Int. 2021;41:30-37.



D-LIVR: Phase 3 Global Study

Run-In On-Treatment Post-Treatment * Primary endpoint at Wk 48
| | — 22 log decline in HDV RNA+
‘_ 12-24 wk | 48 Wk | 24 Wik \ — Normalization of ALT

LNF 50 mg bid

N=175 Nuc RTV 100 mg bid Follow-Up
LNF 50 mg biq Eiger Announces both Lonafarnib-based
N =125 Nuc RTV 100 mg bid Follow-Up Treatments achieved Statistical Significance
PEG-IFN-a-2a Against Placebo in Composite Primary
Endpoint
o
N = 50 \I4 | & PEG-IFN-o-2a Follow-Up December 2022
N =50 Nuc PBO Follow-Up

All patients will be run-in and maintained on background HBV nucleoside therapy.

HAI: hepatic activity index; PBO: placebo.
ClinicalTrials.gov Identifier: NCT03719313. https://clinicaltrials.gov/ct2/show/NCT03719313. Accessed November 2, 2022.



Therapeutic Targets for HDV Infection

Inhibitors of HBSAg
HDV
Entry Inhibitor | Relszspez(lN%Ps)
Bulevirtide D i
D , REP-2165
NTCP Syort

Release of
Viral Entry New
Virions
oo [ ~, Replication
4 b CHIID Prenylated
/ HDV RNA ) HDV RNA L-HDAg
' o . : L S'HDAg
Transcription } paSE e
Immunomodulators and‘Editing — 0
PEG-IEN-A . Trans!gtlon L-HDAg
Nucleus.-
PEG-IFN-a

Hepatocyte Farnesyl-transferase Prenylation

Prenylation Inhibitor
Lonafarnib

PEG-IFN-A: pegylated interferon lambda; L-HDAg: large form HDV antibody; NAP: nucleic acid Polymer.
Loureiro D et al. Liver Int. 2021;41:30-37.



Transition of REP 2139-Mg to subcutaneous administration
Compassionate use program in France

1.E+05 -
1.E+04 A
1.E+03 A
1.E+02 A

Senegalese
51 years old male
Compensated cirrhosis
HBV / HDV (GT5)
Previous failure on:
TDF + peglFN
TDF + peglFN + bulvertide

1.E+01

HDV RNA /HBV DNA /
HBsAg (IU/mL)

1.E-02

Currently receiving:
TDF
low dose peglFN (90ug)
REP 2139-Mg (250mg) SC
(once every week)

Transition to 125mg REP 2139-Mg IV at
week 14 to maintain patient compliance
(despite SC injections being well tolerated)

A Vaillant, M Bourliere personal communication

Endpoints 2022 slides for Maria Buti
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HBsAg loss at week 15

HBsAg seroconversion @ week 12
(508 IU/mL at EOT)

HDV DNA TND @ week 4

HBV DNA TND before week 22

Host mediated transaminase flare coincident
with HBsAg clearance and HBV DNA flare

Normal liver synthetic / secretory
function throughout

Stable hematology

SC REP 2139-Mg dosing initiated in two additional HBV / HDV cirrhotic patients
with poor / no response to previous peglFN and pegIFN + bulvertide therapy



Take-home Points

All patients positive for HBsAg should be tested for hepatitis delta and those
positive for HDV RNA

» Reflex anti-HDV testing and other strategies should be employed to increase
HDV testing rates and reduce loss to follow-up in persons positive for HBsAg

e Patients with CHD should receive ongoing monitoring for liver damage and HCC
since they experience more rapid progression vs those with HBV monoinfection

* Bulevertide, the first approved therapy for CHD, is efficacious and safe. However,
more studies are needed to define best dose, therapy duration and the role of
PeglFN in combination with BLV

 More studies with Bulevertide and other drugs are ongoing



