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HBV Epidemiology - 2017

GLOBAL HEPATITIS REPORT,
2017
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Service
coverage

Prevention @ Three-dose hepatitis B vaccine for infants

(coverage %) Bz% 90% 0%
@ Prevention of mother-to-child transmission
of HBV: hepatitis B birth-dose vaccination or 38% 50% 90%
other approaches (coverage %)
Blood safety: donations
© Blood screened with quality 89% 95% 100%
and Iﬂ]EEtIDﬂ assurance
i Injecti fet f
(coverage %) njeclion sarety: use o
5 engineered devices 5% 50% 0%
© Harm reduction (sterile syringe/needle
set distributed per person per year for 20 200 300
people who inject drugs [PWIDI}
© Treatment 5a. Diagnosis of HBY and HCV (coverage %) <5% 30% 90%
5b. Treatment of HBV and HCV (coverage %) <1% 3 million eligible

www.who.int/hepatitis/publications/global - hepatitis-report2017/en/
*Situation analysis www.bag.ch
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HBV Epidemiology - 2017

1000000
9500000
800000
700000
600000
500000
400000

Number of deaths

300000
200000
100000

0
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Hepatitis viruses

HAV: hepatitis A virus; HBV: hepatitis B virus; HCV: hepatitis C virus; HEV: hepatitis E virus

Source: WHO global health estimates for 2015 published in 2016 (Global Health Estimates 2015: deaths by cause, age, sex, by country

and by region, 2000-2015. Geneva: World Health Organization; 2016.)

Hepatocellular carcinoma
® ® Cirrhosis

® ® ® Acute hepatitis

www.who.int/hepatitis/publications/global-hepatitis-report2017/en/
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HbsAg pos: 0.5% (44'000)
Anti-HBc: 3.8% (317'000)

Low risk (w/o data from blood donors)

Situation analysis www.bag.ch
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HBV disease diagnosis and staging

Natural history and assessment of patients with chronic HBV infection

HBV markers Liver disease
HBsAg Biochemical parameters: ALT
HBeAg/anti-HBe Fibrosis markers: non-invasive markers
HBV DNA of fibrosis (elastography or biomarkers)

or liver biopsy in selected cases

HBeAg positive HBeAg negative

Chronic infection Chronic hepatitis Chronic infection Chronic hepatitis
HBsAg High High/intermediate Low Intermediate
HBeAg Positive Positive Negative Megative
HBV DNA =107 |U/mil 104107 IU/ml <2,000 IU/ml°® >2,000 1U/ml
ALT Normal Elevated Normal Elevated*
Liver disease None/minimal Moderate/severe None Moderate/severe
Old terminology Immune tolerant Immune reactive HBeAg positive Inactive carrier HBeAg negative chronic hepatitis

EASL CPG Hepatitis B J Hepatol 2017:67:370-98
B.M. 11.11.17 Hepatitis Strategy 2017 6



Indication for treatment

Patients with:

B.M. 11.11.17

HBeAg pos or neg CHB, defined by:

® HBV-DNA>2'000IU/ml

® ALT>ULN and/or

® Moderate necroinflammantion or fibrosis should be treated

Comp. or decomp. cirrhosis with any detectable HBV-DNA and
regardless of ALT need treatment

HBV-DNA>20'000IU/ml and ALT>2xULN should start treatment
HBeAg chronic HBV infection may be treated, if >30yrs

HBeAg pos or neg CHB infection and family history of HCC or
cirrhosis and extrahepatic manifestations can be treated

EASL CPG J Hepatol 2017; 67:370-398
Hepatitis Strategy 2017



Treatment Goals

HBe-Ag neg. HBV

Clincial scenario infection under
treatment

HBsAG Positive

Anti-HBs Negative

Low level or ot

HBV-DNA detected

Hepatic

cccDNA Detected
Low level

transscription

Integrated HBV

DNA Detected
Liver damage Inactive

: Lower risk vs.
Risk of HCC untreated

Lok et al Hepatology 2017:doi 10.1002/hep.29323
B.M. 11.11.17 Hepatitis Strategy 2017 Durantel et al J Hepatol 2016:64:5117-131 ¢



Treatment Options HBV

Pegylated interferon

Finite duration

Absence of
resistance

Higher rates of
HBeAg and HBs
seroconversion

Potent antiviral
effect

Good tolerance
Oral administration

[ )
[ )
Advantages
[ )
Entecavir Tenofovir DPV 5
Tenofovir TAF
Disadvantages | ®
[ )

Moderate antiviral
effect

Poor tolerance

Subcutaneous
injections

Indefinite duration
Risk of resistance

Lower rates of
HBeAg and HBs
seroconversion

B.M. 11.11.17 Hepatitis Strategy 2017

EASL CPG J Hepatol 2017; 67:370-398
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HBV -Elimination
Improves Outcome

Change from baseline
in fibrosis score
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* 96 patients with cirrhosis (Ishak fibrosis score25) had paired BL and year 5 biopsies
* 74% (n=71) of patients had cirrhosis reversed (Ishak fibrosis score <5) at year 5

Marcellin et al. Lancet. 2013;381:468-75

11.11.17 Hepatitis Strategy 2017
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HBV -Elimination
Improves Outcome

Disease Progression
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Liaw, Y.-F. et al. N Engl J Med 2004:351:1521-15:
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HCC risk over time

Compensated cirrhosis

[
1

Yearly HCC incidence rates 34 Yearly HCC incidence rates
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Years since ETV/TDF initiation 0 1 2 3 4 5 6 7 8
: Years since ETVITOF Initiation
Number at risk

1806 1751 1801 1447 1205 929 493 208 65 25 Number at risk
526 503 468 425 388 325 264 108 35

Risk factors for HCC after year 5: Age > 50yrs at onset of therapy
lower Tc and
stiffness > 12kPa at year 5

Papatheodoridis et al Hepatology 2017:66:1444-53
B.M. 11.11.17 Hepatitis Strategy 2017 12



Stopping NUC treatment

® NAs should be discontinued after confirmed HBsAg loss, with or
without anti-HBs seroconversion.

NAs can be discontinued in non-cirrhotic HBeAg positive with
stable HBeAg seroconversion and undetectable HBV DNA and who
complete at least 12 months of consolidation therapy. Close post-
NA monitoring is warranted

Discontinuation of NAs in selected non-cirrhotic HBeAg-negative
patients who have achieved longterm (P3 years) virological
suppression under NA(s) may be considered if close post-NA
monitoring can be guaranteed

Papatheodoridis et al Hepatology 2016;63:1481-92
B.M. 11.11.17 Hepatitis Strategy 2017 13



Treatment Goals

: . . Realistic
Viral suppression Partial Cure :
functional cure

HBe-Ag neg. HBV HBe-Ag neg. HBV

Clincial scenario infection under infection of f Chrlzgg AHBIZs:“th
treatment treatment 9

HBsAG Positive Positive Negative

Anti-HBs Negative Negative Negative/positive

HBV-DNA Low level or ot Not detected Not detected
detected

Hepatic Detected Detected Detected

cccDNA Low level Low level Not active

transscription

Integrated HBV Detected Detected Detected

DNA

Liver damage Tnactive Inactive, fibrosis Inactive, fibrosis

9 regresses over times regresses of time
Risk of HCC Lower risk vs. Lower risk vs. Declines with time

untreated untreated

Lok et al Hepatology 2017:doi 10.1002/hep.29323
B.M. 11.11.17 Hepatitis Strategy 2017 Durantel et al J Hepatol 2016:64:5117-131,,4



Clincial scenario

HBsSAG
Anti-HBs

HBV-DNA

Hepatic
cccDNA
transscription

Integrated HBV
DNA

Liver damage

Risk of HCC
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Treatment Goals

: . . Realistic Idealistic Complete
Viral suppression Partial Cure . . e
functional cure functional cure sterilizing cure

HBe-Ag neg. HBV
infection under
treatment

Positive
Negative

Low level or ot
detected

Detected
Low level

Detected

Inactive

Lower risk vs.
untreated

HBe-Ag neg. HBV
infection of f
treatment

Positive

Negative

Not detected

Detected
Low level

Detected

Inactive, fibrosis

regresses over times

Lower risk vs.
untreated

Hepatitis Strategy 2017

Chronic HBV with Recovery after

Never infected

HBsAg loss acute HBV
Negative Negative Negative
Negative/positive Positive Negative
Not detected Not detected Not detected
Detected Detected Not detected
Not active Not active
Detected Detected? Not detected
Inactive, fibrosis None None

regresses of time

Declines with time Not increased Not increased

Lok et al Hepatology 2017:doi 10.1002/hep.29323
Durantel et al J Hepatol 2016:64:5117-1315



Approaches to
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__Polymerase
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HBV Cure

Entry Inhibitors:
HBs Antibodies

Irreversible NTCP inhibitors (Myrcludex B)

Targeting cccDNA and HBx

Damage and Destruction

Assembly and
secretion inhibitors

Functional Silencing
RNA interference
Nucleocapsid Assembly modulators
Prematurely initiating capsid assembly
inhibitors Virion production
Targeting HBsAg

Nucleic acid polymers (NAP)

Lok et al Hepatology 2017:doi 10.1002/hep. 2932316



Approaches to HBV Cure

Toll-like receptor agonist 7,8 and 9:

Blockade of tmrrmnesuluﬁmhre pathways
”’”“‘”", Y 65-9620
E @ @,_x_ﬁ;;ﬂ_x, : " Tags Checkpoint inhibitors

Y g Therapeutic vaccination

Ll
Therapeutic %
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"~ CDOLC040 -
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LY e 110 X -p|:.1 @. i Nivolumab
@ ,.I ‘-I / (‘-’DS‘E T [FMs :ﬁ B & Dispecific Ab

Recovary of axhausted adaptive immunity HBSAg vaccines
En;:"le-er.ng af T celis {HEV-spac¥ic TCR ar CARS)
Maiva T calls primimg o HEV antigens

@? coi —
- T-cell vaccine
[FNs and other
antiviral cvtokines e@ :

Stimulation of Innate Immunity
s Genetically engineered T cells

Small melecules
r1&P inhihitors

DNA vaccination

Lok et al Hepatology 2017:doi 10.1002/hep.29323
B.M. 11.11.17 Hepatitis Strategy 2017 17
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Funcrionaljcdre

Viral Control

Sustained
Control

Maintained

4 Control
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