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Hepatitis B: ¢éuna enfermedad bajo
control?



Moderador
Notas de la presentación
Hay una historia taoísta de un viejo agricultor que había trabajado en sus cultivos durante muchos años. Un día su caballo se escapó. Al enterarse de la noticia, sus vecinos vinieron a visitarla. "Que mala suerte", dijeron con simpatía. "Tal vez", respondió el granjero. A la mañana siguiente, el caballo regresó, trayendo consigo otros tres caballos salvajes. "Qué maravilloso", exclamaron los vecinos. "Tal vez", respondió el anciano. Al día siguiente, intentaron montar uno de los caballos indómitos, fue arrojado y se rompió una pierna. Los vecinos vinieron nuevamente a ofrecer su compasión por su desgracia. "Tal vez", respondió el granjero. Al día siguiente, los oficiales militares llegaron a la aldea para reclutar a los jóvenes en el ejército. Al ver que la pierna del hijo estaba rota, pasaron junto a él. Los vecinos felicitaron al agricultor por lo bien que habían salido las cosas. "Tal vez", dijo el granjero.


Hepatitis B.Impacto en Salud

~ 2 people per minute will die from complications associated with HBV

Chronic Infection Cirrhosis/HCC Death

>250 million chronically 20%-30% ~1 million people/year
infected worldwide

Surgery, chemotherapy, 2 people/minute
8% diagnosed and liver transplant

<1% receive treatment

1%-3% of those receiving
treatment with current options
achieve functional cure

Primera causa de cancer hepatico a nivel mundial



Epidemiology and public health
burden'

*  Worldwide =250 million chronic HBsAg carriers?3
* 686,000 deaths from HBV-related liver disease and HCC in 2013

HBsAg prevalence, adults (19—49 years), 20053 / \
Decreasing prevalence in

<2% . .
2-4% some e'nder7n|c countries,
5_79 . e.g. Talwan
ERSTETE - _ : = Possible reasons:
- s e Lo =T |+ improved

Not applicable ~ « ./

socioeconomic status
Vaccination
Effective treatments

Increasing prevalence in some

European countries:>®

e Migration from high endemic
countries

1. EASL CPG HBV. J Hepatol 2017;67:370-98; 2. Schweitzer A, et al. Lancet 2015;386:1546-55;

3. Ott JJ, et al. Vaccine 2012;30:2212-9; 4. GBD 2013 Mortality and Causes of Death Collaborators. Lancet 2015;385:117-71;

5. Coppola N, et al. Euro Surveill 2015;20:30009; 6. Hampel A, et al. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz
2016;59:578-83; 7. Chen C-L, et al. ) Hepatol 2015;63:354—63.


Moderador
Notas de la presentación
HBsAg, hepatitis B surface antigen; HCC, hepatocellular carcinoma


Hepatitis B: ¢éuna enfermedad bajo
control?

* Prevenir para evitar nuevas infecciones

— Vacuna antihepatitis B

* Tratar de los individuos con hepatitis B



Treinta anos de seguimiento del Programa Nacional de
Vacunacion frente a la Hepatitis B en Taiwan

Hepatocellular carcinoma
incidence
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Chiang CJ, et al. JAMA 2013



Baseline estimates (2015) of progress
towards elimination targets

WHO region Waorld 2020 2030
target target
African A mericas E Med Furo SEA W Pacific
Population (mi lian) 1000 089 G54 al14 1545 1867 73649
Prevalence chronic HEV (%) B-1% 07 % 33% 1.6% 2% 6-2% 35%
Prevalence chronic HOW (%) 1% 0-7% 2-3% 1.5% 0-5% 0-7% 1%
Indicators
Timely birth dose 10% 72% 23% 9% 34% B4% 9% 50% 50%
vaccine (%)
Third dose HEV vaccine (%) TE% B B0% Bl1% B7% 0% 4% Q0% 0%
Blood domations 805 8% B1% 00.0% 85% of% 07% O5% 100%
screened (%)
Incicence estimates
Cumulative incidence of 3% 0-2% 1-6% 0-4% 0-7% 0-9% 1-3% 130% 190%
HEV in under 55 (%)

Cooke GS et al

. Lancet Gastroenterol Hepatol. 2019 Feb;4(2):135-184



https://www.ncbi.nlm.nih.gov/pubmed/30647010

Policies and Interventions Aimed at Reducing Viral Hepatitis B and C

Policy and data Prevention of transmission Screening and treatment

Mational plan/  Reliable Estimateof  Mandatory Harm-reduction  Free birth Third dose Publicly funded HBV treatment HCVDAAson  Free HOW
strategy national economic screening of programmes daose vaccine screening on NEMLor NEML or DAAs for

epidemiological  burden donated blood vaccination coverage (%)* programmes — government government nationals
data subsidised subsidised
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Red circles denote the existence of a policy; pink circles denote that a policy is in development, is not well applied, or is in place for specific subpopulations; white denotes the absence of a policy.
*Shows coverage of infant immunisation programmes including at least three doses of HBV vaccine, where: red symbolises 290% coverage (2020 target), pink symbolises 60—90% coverage, and
white symbolises <60% coverage or no policy. NEML=national essential medicines list. DAA=direct-acting antiviral.

Cooke GS et al. Lancet Gastroenterol Hepatol. 2019 Feb;4(2):135-184



https://www.ncbi.nlm.nih.gov/pubmed/30647010
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Hepatitis B: ¢éuna enfermedad bajo
control?

* Prevenir para evitar nuevas infecciones

— Vacuna antihepatitis B

* Tratar de los individuos con hepatitis B
— Control de la infeccidn
— No curable en la mayoria de los casos



Hepatitis B una enfermedad tratable
pero no curable

e |dentificar a los candidatos al tratamiento



Phases of chronic HBV infection

HBeAg
Anti-HBe
HBV DNA
H'I::;-s./-ﬁ;s-i ...................
ALT =\ IS\ N\ L W TLLY 2
Old Immune Immune clearance Inactive Reactivation
homen- tolerant © > HBeAg-positive carrier state HBeAg-negative
clature chronic hepatitis chronic hepatitis
0O 20 40 60
Years
New no- HBeAg-positive HBeAg-positive HBeAg-negative HBeAg-negative
menclature  chronic HBV infection chronic hepatitis B chronic HBV infection  chronic hepatitis B

EASL HBV CPGs 2017. J Hepatol 2017; 67: 370-398.




Current treatment strategies for chronic
hepatitis B: main concepts and features

Features

Route of administration

Treatment duration
Tolerability

Long-term safety
concerns

Contraindications
Strategy

Level of viral
suppression

Effect on HBeAg loss

Effect on HBsAg levels

Risk of viral resistance

PeglFNa
Subcutaneous injections

ETV, TDF, TAF
Oral

48 weeks

Long-term until HBsAg loss*

Low

High

Very rarely persistence of
on-treatment AEs’

Probably not*

Many$

Nonell

Induction of a long-term
immune control

Inhibition of viral replication

Moderate

Universally high

Moderate"

Low in first year, moderate over long
term

Variablef

Low™**

No

Minimal to none'™

*Stopping NAs after some years might be considered in selected cases; 'Psychiatric, neurological, endocrinological; *Uncertainties regarding kidney function, bone diseases for some NAs; SDecompensated disease,
comorbidities etc.; Dose adjustments in patients with eGFR <50 ml/min are required for all NAs except for TAF (no dose recommendation for TAF in patients with CrCl <15 ml/min who are not receiving
haemodialysis); TDepending on baseline characteristics; **Slowly increases with treatment time in HBeAg-positive patients (a plateau in serological responses has been observed beyond treatment Year 4), usually very
low in HBeAg-negative patients; 'So far no TDF or TAF resistance development has been detected

EASL CPG HBV. J Hepatol 2017;67:370-98



Moderador
Notas de la presentación
AE, adverse event; CrCl, creatinine clearance; eGFR, estimated glomerular filtration rate; ETV, entecavir; HBeAg, hepatitis B ‘e’ antigen; HBsAg, hepatitis B surface antigen; NA, nucleos(t)ide analogue; PegIFN, pegylated interferon; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate


Current treatments: virus suppression and

sustained disease control

NUCs

Virus suppression

Normal liver

|
Chronic

,, Hepatitis

HBsAg loss rate

Max 10% after 5 years

Cirrhosis

Decreased inflammation/fibrosis
Decreased progression

Reversal of fibrosis
Decreased progression

Decreased incidence
but not eliminated

Liaw YF et al, N Engl J Med. 2004, Chang et al, Hepatology 2010; Marcellin et al, Lancet 2013;
Hosaka et al, Hepatology 2013; Kim et al, Cancer 2015; Papatheodoridis et al, ] Hepatol 2015




Long-term Therapy (8 years) with TDF Is
Effective in CHB Patients (Studies 102/103)

8-year follow-up of TDF in two randomised, double-blind studies in primarily
treatment-naive CHB patients

HBeAg-negative patients HBeAg-positive patients
(Study 102) (Study 103)
99 97
100 -
mITT
< 801 74 Observed
<
58
] 60 -
g 47
% 40 - 32 31
) 21
X oo - 13 12
1 1
HBVDNA  HBsAg  HBVDNA  HBeAg HBeAg HBsAg
<29 IU/mL loss <29 IlU/mL loss seroconversion loss

No resistance in HBeAg-negative or HBeAg-positive patients up to Year 8

TDF: tenofovir disoproxil fumarate; HBeAg: hepatitis B ‘e’ antigen; HBsAQ: hepatitis B surface antigen; ITT: intention-to-treat

Marcellin P, et al. AASLD 2014; Oral #229 15




Achievements and ongoing challenges Hepatitis B

Good safety
(10yrs)

Suppression of HBV
replication

Decrease hepatic
inflammation

Hepatitis B
and fibrosis treatment

NA or PEG-IFN

Prevent/reduce
complications of
cirrhosis,reduction

of HCCs

Liaw YF, et al. N Engl J Med 2004;351:1521-31;
Marcellin P, et al. Lancet 2013;381:468-75
Dandri M, Petersen J. Clin Infect Dis 2016;62:281-8



NAs Target Reverse Transcription

NA: nucleot(s)ide analogue

Durantel D et al. J Hepatol 2016;64:S117-S131 17



Current Treatments Do Not Completely Suppress
HBYV DNA

¢ In the majority of patients, treatment with TDF or ETV
results in

— HBV DNA suppression to <LLOQ (29 IU/mL)
— ALT normalization and fibrosis improvement

¢ After 240 weeks of TDF HBV DNA remains detectable
In the majority of treated patients with viral load
<LLOQ

— HBeAg negative 60%, HBeAg positive 70%

¢ Ongoing replication despite nucleos(t)ide therapy may
provide a mechanism for long-term viral persistence

Marcellin et al. Hepatology 2014;60:1093A.


Moderador
Notas de la presentación
Patients with HBV DNA below the lower limit of quantitation after 240 weeks of therapy
Suggest adding a heading to put these data in context. Also should refer to 'patients" rather than subjects.
Serum  - what remains after blood is clotted.
Plasma – liquid remaining after blood is collected in the presence of an anticoagulant.


S . . . .
Evidence for the Presence of Infectious Virus in the Serum from

Chronic Hepatitis B Patients Suppressed on Nucleos(t)ide
Therapy with Detectable but not Quantifiable HBV DNA

E HBYV DNA in Mouse Serum
10 °7
10 °4
Humanized mice support |
infection with HBV derived from E1077
patient serum 2
010 °
<, LLOQ
5 4 x ;|.04
Sera from patients suppressed to =1 copies/mL
<LLOQ (29 IU/mL) on NUC oo
therapy contains infectious HBV T
3 LLOD
e 8 x 102
copies/mL
10°?
0 28 56 84 112 140 168

Days PostiInfection

Burdette D et al EASL 2019


Moderador
Notas de la presentación
7 patients, 2 timepoints/patient, each inoculated into 2 mice – total of 28 mice
100 - 400 copies = 1080C_week40, 1081B_week40, 1085B_week40 
50 – 200 copies =1088B_week40, 1080C_week96, 1078C_week40, 1081B_week96, 1077C_Week40, 1091V_week40, 1077C_week96, 1085B_week96, 
<50 copies = 1088B_week96, 1078C_week96, 1091C_week96

Patient sera
2/3 were infectious
4/8 were infectious
0/3 were infectious

Mice
2/6 infected
4/16 infected
0/6 infected 



Definition of HBV cure: what do we want to achieve ?
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HBV virological and immunological targets that will be
necessary for treatment and cure of chronic hepatitis B

Direct antivirals

Curative approaches
coccDMA targets

Control approaches
Pre- and post-
cocMMA targets

{

!

Entry inhibitors

Enu’elap-ed

R DN A 1.r|r|ur|

Inhibitors of
HBsAg release

cocDMA

Targeting

MaturE
RC-RMA

nucIED:ap5|d

Plasma membrane

“inte rgratLl:lI-B'v DNA -

leA

MMN

Hu:lear cocDMA

E\\* Capwnuiunurph
Targetlrg HBx Capunnnunsrph

Mucleos(t)ide analogues
» Polymerase inhibitors
« RMAseH inhibitors

Exhaustion, high antigen load

‘ - Immature RNA «
.+ nucleocapsid 4—

Subgenomic RNAs
Capuioruph

AV AT VAWV o

Core protein + P protein
CpAMs/CAMs RMA interference
- Capsid inhibitors RMA destabilisers

Adaptive immunity modulation
= Checkpaoint inhibitors

= TCR engineering, CAR T cells

= Vaccine therapy

gﬁﬂ

Dysfunctional
T-cell response

Insufficient
B-cell response

Curing hepatocytes

Antiviral cytokines

IL-12
Ll L]

=I L]

L] pDe |
IFN-a _/'II

Immunotherapy

Innate immunity modulation
= Toll-like receptors agonists
* RIG-1 agonists

= STING agonists

Specific hepatocyte killing

Revill P et al Lancet Gastro Hepatol 2019




Short-term RNA interference therapy in chronic hepatitis B using
JNJ-3989 brings majority of patients to HBsAg <100 IU/ml
threshold

Patients with chronic HBV received 3 SC doses of JNJ-3989 weekly to monthly together with ETV or TDF

Mean HBsAg reductions from baseline

- oo me ez
: 200 mg (C3b)
o ¥ 300 mg (C4b)
&= 400 mg (csb)  HBsAg was reduced as follows:
e e e ~ To <100 IU/mL in 88%
. A ~ By 21 Log,, IU/mL in 100%
T — Both thresholds have been
L ZI associated with increased proba_bility
Mo of HBsAg clearance when stopping
NUC treatment?
Threshold N Percent
>100 IU/m 37 of 40 93%
Threshold N Percent
<100 IU/ml 35 of 40 88%
<10 [U/ml 17 of 40 43%

JINJ-3989 exhibits characteristics desirable for a cornerstone therapy in finite regimens aimed at
HBsAQg seroclearance in patients with chronic hepatitis B infection

Yuen MF, et al. ILC 2019; PS-080



Safety and antiviral activity of novel capsid assembly
modulator JNJ-6379 in treatment-naive chronic hepatitis B

patients without cirrhosis

"Primary” mechanism
Interference with capsid assembly kinetics, preventing encansidation of 14
(pa)R¥A and blacking HBV replication © —
A w23
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\
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Part 2: L Sesshn g 0 1 2 3 4 6 8
Chronic Hepatitis B (6 drug; 4 placebo) )
patients receiving  Session 9% ‘ Time (weeks) ‘
JNI-6379 or (8 drug; 4§placeb0) I i _
placebo Session 10 150 mg. « A Phase IIa study has begun in treatment- | Pooled placebo (n=11)
(9 drug; 3 placebo) (LN e | naive and virologically-suppressed CHB | —#- JNJ-6379 25 mg QD (n=8)
option A’ 250 mg 3 patients (NCT03361956) L =
(0 drug; 3 placebo) LQD | —— JNJ-6379 75 mg QD (n=8)
’ - NJ-8379 150 mg QD (n=9)

E ﬂ Dosing perioqj:i (days)

Safety profile was good

HBV DNA undetectable: 38% of cases 75 mg and 38% of 150mg
HBV RNA undetectable: 75-80% cases with same doses
No Changes in HBsAg levels

Zoulim F et al. [ILC 2018; LBO-004



Interim data from two Phase 2a studies of ABI-HO731 suggest
good tolerability and enhanced antiviral efficacy in combination
with NAs in chronic hepatitis B infection slide 11

Interim analysis includes 64/73 suppressed individuals that have completed the Week 12
assessment and 9 that have completed week 24 assessments

At Week 24, longitudinal serum samples were assayed for detectable virus

Muc Monotherapy 731 Combo Therapy
AT iy sy Patient Trastment Wesk
I
= W = = = = = = =
: - I_.d“\-\..
| = TAF = - L
TiF - - - - - - -— - e
- & - )
-.;, ! p— — - — — — == — TaAFE : — l\,_f'
. n . -
ToF . — ; - oa Eoa L] = . ETV = - - - —_— —_— k_w_’
B =
HBY DNA PCR Assay To Quantitate Low Level Viremia TAF - - - - . A - -
»  DNA punfied from longitudinal serum samples (0 - 24 Wk) T'z‘-l-' . — = = f:-ﬂ
«  FLH amphfcaton (4U-43 cyches) usmg individually oplimized primears 10 = e
TAF - - - - - L
Residual viremia not eliminated by Nuc Residual viremia declines below detection (2-5 IU/mL)

Lalezari J et al. EASL 2019



HBYV virological and immunological targets that will be
necessary for treatment and cure of chronic hepatitis

Direct antivirals

Curative approaches
coccDMA targets

Control approaches
Pre- and post-
cocMMA targets
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Adaptive immunity modulation
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Innate immunity modulation
= Toll-like receptors agonists

* RIG-1 agonists
= STING agonists

Specific hepatocyte killing

Revill P et al Lancet Gastro Hepatol 2019




Resumen

Hepatitis B es una enfermedad frecuente de dinamica de presentacion
heterogénea . Existe diferentes fases en su historia natural

Vacuna de la hepatitis B previene la infeccion por VHB, disminuye el riesgo
de cancer hepatico pero su implementacion varia en distintos paises

Los flujos migratorios ayudan a la diseminacién de esta enfermedad

El tratamiento antiviral previene el desarrollo de cirrosis y sus
complicaciones y reduce el riego de desarrollar cancer hepatico

La curacion de la infeccion definida por la perdida del HBsAg es muy baja
con los tratamiento disponibles lo que hace necesario nuevas estrategias
terapéuticas



Hepatitis B: ¢ una enfermedad bajo control?



Moderador
Notas de la presentación
Hay una historia taoísta de un viejo agricultor que había trabajado en sus cultivos durante muchos años. Un día su caballo se escapó. Al enterarse de la noticia, sus vecinos vinieron a visitarla. "Que mala suerte", dijeron con simpatía. "Tal vez", respondió el granjero. A la mañana siguiente, el caballo regresó, trayendo consigo otros tres caballos salvajes. "Qué maravilloso", exclamaron los vecinos. "Tal vez", respondió el anciano. Al día siguiente, intentaron montar uno de los caballos indómitos, fue arrojado y se rompió una pierna. Los vecinos vinieron nuevamente a ofrecer su compasión por su desgracia. "Tal vez", respondió el granjero. Al día siguiente, los oficiales militares llegaron a la aldea para reclutar a los jóvenes en el ejército. Al ver que la pierna del hijo estaba rota, pasaron junto a él. Los vecinos felicitaron al agricultor por lo bien que habían salido las cosas. "Tal vez", dijo el granjero.
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