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Talk Outline

WHO report and Elimination strategy

New EASL Clinical Practice Guidelines —
significant changes

Some data on new HBV treatment strategies
New data on TAF

Hepatitis delta
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WHO Global Hepatitis Report

GLOBAL HEPATITIS REPORT,
2017




Number of HBV Infected Individuals
Worldwide

Table 2 (with graph). Prevalence of HBV infection (HBsAg) in the general population by WHO region, 2015:
the WHO African and Western Pacific regions have the highest prevalence and the largest number of persons living with HBY
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Deaths from Viral Hepatitis

Fig. 1. Deaths from viral hepatitis, by virus and type of sequelae, 2015:
most viral hepatitis deaths are due to the late complications of HBV and HCV infection
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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.)



A Shocking Statistic

Interventions 2015 2030
baseline
1 Hepatitis B vaccination | HEPB3 coverage 90% 90%
2 HBVPMTCT HEP vaccine birth dose 39% 50% 90%
coverage
3 Bloodsafety Donations screened with 97% 95% 100%
quality assurance
Injection safety Proportion of unsafe 5% 0% 0%
injections
4 Harmreduction Syringes & needles 27 200 300
distributed/PWID/year
5 Testingservices % HBV-infected diagnosed 9% 30% 90%
% HCV-infected diagnosed 20% 30% 90%
Treatment % diagnosed with HBV on 8% - 80%"°
treatment
% diagnosed with HCV 7%" - 80%"*
started on treatment




And another shocking statistic

Fig. 6. Proportion of health-care injections given with equipment reused without sterilization, by WHO region, 2010:
problems persist speci i

e A

ically in the Eastern Mediterranean and South-East Asia regions

Western Pacific
Region

Region of
the Amearicas

African
Region

European
Region

South-East Asia
Region

Eastarn
Mediterranean
Region

0% 5% 10% 15%

Proportion of reuse (%)

Source: Pepin at al. (40)



HBV Cascade of Care

Fig. 7. Cascade of care for HBV infection, by WHO region, 2015

effective treatment is underused in most regions
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Source: WHO estimates, conducted by the Center for Disease Analysis. 5ee Annax 2.

2 Asthe proportion of persons eligible for treatment among those diagnosed is unknown, the treatment gap
cannot be calculated.



But Some Good News

Fig. 4. Three-dose hepatitis B vaccine coverage, by WHO region, 2000-2015:
a major increase in coverage at the beginning of the 21st century
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And Finally the UK Has Caught Up

Public Health
England

Issue 261, April 2017

A T Vaccine update
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EASL CPG on Hepatitis B

. . L ‘bﬂ JOURNAL OF
Clinical Practice Guidelines 9O EASL | HEPATOLOGY

EASL 2017 Clinical Practice Guidelines on the management
of hepatitis B virus infection™

European Association for the Study of the Liver*



Changes in Terminology

 Immunotolerant e antigen positive hepatitis B
now HBeAg positive chronic infection

 [mmune reactive e antigen positive hepatitis
now HBeAg positive chronic hepatitis

* |nactive e antigen negative hepatitis B now
HBeAg negative chronic infection



Changes in first line treatments

 TAF, TDF and ETV as monotherapies are preferred first line treatment

* Patients on TDF at risk of development and/or with underlying renal or
bone disease should be considered for a switch to TAF or ETV

* TAF preferred to ETV in patients with previous nucleoside exposure

Indications for selecting TAF or ETV over TDF

Age >60 years

Bone disease

* Chronicsteroid use oruse of other medications that worsen bone density
* History of fragility fracture

* Osteoporosis

Renal alteration*

e eGFR <60 mL/min/1.73 m?

* Albuminuria >30mg or moderate dipstick proteinuria
* Low phosphate (<2.5mg/dL)

* Hemodialysis

* ETV dose needs to be adjusted if eGFR <50 mL/min; no dose adjustment of TAF is required in patients with estimated CrCl 215 mL/min

EASL Clinical Practice Guidelines on the management of hepatitis Bvirus infection.J) Hepatol 2017; doi: 10.1016/j.jhep.2017.03.021



Indications for treatment

HBeAg Positive or Negative Chronic Hepatitis
All patients with HBeAg-positive or HBeAg-negative CHB, defined by HBV DNA >2000 IU/mL, ALT >ULN
and/or at least moderate liver necroinflammation or fibrosis, should be treated (1-I)

Cirrhosis

Patients with compensated or decompensated cirrhosis need treatment, with any detectable HBV DNA
level and regardless of ALT levels (1-I)

Obviously active CHB

Patients with HBV DNA >20,000 IU/mL and ALT >2 x ULN should start treatment regardless of the
degree of fibrosis (ll-2-1)

HBeAg Positive Chronic Infection >30yrs

Patients with HBeAg-positive chronic HBV infection, defined by persistently normal ALT and high HBV

DNA levels, may be treated if they are older than 30 years regardless of the severity of liver

histological lesions (l11-2)

Family History
Patients with HBeAg-positive or HBeAg-negative chronic HBV infection and family history of HCC or

cirrhosis and extrahepatic manifestations can be treated even if typical treatment indications are not
fulfilled (111-2)




New Stopping Rules for PEG-IFN

Genotype

Stop if HBsAg

Stop if HBsAg

HBsAg levels

HBYV DNA levels

HBeAg-positive CHB

Mo decline

>20,000
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| |
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>20,000 >20,000
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Fig. 4. Week 12 and 24 stopping rules for HBeAg-positive and -negative patients treated with PeglFNa. These rules are based upon viral genotype, HBsAg and HBV

levels.



HIV/HBV Co-Infection
Recommendations

e All HIV-positive patients with HBV co-infection should

start antiretroviral therapy (ART) irrespective of CD4 cell
count (Evidence level 1I-2, grade of recommendation 1)

e HIV-HBV co-infected patients should be treated with a
TDF- or TAF-based ART regimen (Evidence level | for

TDF, 1I-1 for TAF, grade of recommendation 1).




Novel HBV Targets

Entry inhibitors:

e.g. Myrcludex, ezetimibe,
cyclosporine derivatives...
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Nivolumab in Chronic HBV

Checkpoint inhibitor

Used increasingly in malighant melanoma
Phase 1 trial — presented by Ed Gane (PS-044)
E antigen negative patients

Single injection of 0.3 mg/kg

Theory is to increase HBV specific T cell activity to
encourage viral clearance

Trial also included an arm with a therapeutic
vaccine (this did not add anything)
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TAF in HBV Mono-infection



Prodrug Pharmacology

Tenofovir Alafenamide (TAF)— A Novel Prodrug of Tenofovir
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Lee W et. Antimicr Agents Chemo 2005;49(5):1898-1906.  Birkus G et al. Antimicr Agents Chemo 2007;51(2):543-550. Babusis D, et al. Mol Pharm 2013;10(2):459-66.
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Buti M et al. Lancet G&H 2016; doi: 10.1016/52468-1253(16)30107-8; Chan HLY et al. Lancet G&H 2016; doi: /10.1016/52468-1253(16)30024-3



TAF HBV Phase 3 Program

Two phase 3, randomized, double-blind studies

Primary
Endpoint* vk 96
Baseline Wk 48 v Wk 144 Wk 384
' : : : s '
Double-blind
—
Study 108 % UL Al Open-label
HBeAg- (N=425) s o
~E 25

Study 110 S mg
HBeAg+ (N=873) & TDF 300mg

Primary endpoint (non inferiority margin of 10%):
—  HBV DNA<29 IU/mL at Week 48
Key secondary endpoints

—  HBV DNA<29 IU/mL at Week 96
—  ALT normalization (central lab and AASLD criteria)

—  Serology (HBsAgloss/seroconversion)
90% retention rate through Week 96

Inclusion criteria: HBV DNA 220,000 IU/mL; ALT >60 U/L (males), >38 U/L (females), eGFRs >50 mL/min

Buti Met al. Lancet G&H 2016; doi: 10.1016/52468-1253(16)30107-8;Chan HLY etal. Lancet G&H 2016; doi: /10.1016/52468-1253(16)30024-3;
Agarwal, EASL 2017, FRI-153; Brunetto, EASL 2017



Antiviral Efficacy of TAF and TDF at

Week 96

Rates of Viral Suppression (ITT)

HBV DNA <29 IU/mL
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= No resistance was detected through 96 weeks

= No significant difference between TAF and TDF
=  90% retention rate through Week 96

= Similar rates of mean HBV DNA decline (log10 change) at all time points across both studies

HBV DNA suppression was comparable between TAF and TDF

Agarwal, EASL 2017, FRI-153;
Brunetto, EASL 2017, PS-042; Gilead, Data on File.

treatment up to Week 96



ALT Normalization at Week 96

—0— TAF g
. Central Laboratory e 0. AASLD Laboratory Criteria
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Significantly higher ALT normalizationrate with TAF vs TDF

Central lab upper limitof normal (ULN): males <43 U/L and females <34 U/L (269 y: males <35 U/L and females <32 U/L); AASLD criteria ULN:
males <30 U/L and females <19 U/L.
Brunetto, EASL 2017, PS-042; Agarwal, EASL 2017, FRI-153



Serologic Response At Week 96

Study 108 (HBeAg-) Study 110 (HBeAg+)
(N=425) (N=873)

TAF 1DF P-value L P-value

n=285 n=140 n=292

Patients, n/n (%)
Loss - - 123/565(22) 51/285(18) 0.20

HBeAg
Seroconversion - - 99/565 (18) 35/285(12) 0.05

Loss 1/281 (<1) 0 0.72 7/576(1)  4/288(1)  0.88

Seroconversion 1/281 (<1) 0 0.72 6/576(1) 0/288(0) 0.08

Improved serologic responses with higher rates of HBeAg seroconversion
with TAF vs TDF — but at limit of statistical significance

Agarwal, EASL 2017, FRI-153; Brunetto, EASL 2017, PS-042, Gilead, Data on File.



Median Change in
eGFR,, mL/min (Q1, Q3)

Renal Safety Through Week 96
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t 3 1 k k %k £ 3 k *k t 3 E 3 %k k
W — ¢
1 1 1 1 1
8 24 48 72 96
Week

TAF treatment had significantly less impact on eGFR than TDF
*P<0.001; TP<0.01
Chuang, EASL 2017, SAT-171



Mean Change in BMD Through Wk
96

—@®— TAF TDF
Hip Spine
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Week 0 24 48 72 9 0 24 48 72 96
TAF,n 851 822 807 792 740 856 830 814 799 746

TAF treatment resulted in smaller declines in hip and spine BMD
compared with TDF

* P<0.001, p-values from analysis of variancemodel including treatment as a fixed effect; ™ p-values from mixed model repeated measures
Fung, EASL 2017,SAT-162



Big Proviso

No clinically meaningful outcomes
have been presented



Study Design

Primary
Endpoint*
Wk 96
Week 0 Wk 48 v Wk 120 Wk 144

yyi

Wk 384

Open-label

TAF 25 mg

n=866 TAF 25mg

n=432 TDF 300mg

Two Phase 3, randomized, double-blind, active-controlled trials
—  Study 108 (N=425): HBeAg-negative patients
—  Study 110 (N=873): HBeAg-positive patients
Key inclusion criteria (both studies)
— HBVDNA >20,000 IU/mL; ALT >60 U/L (males) >38 U/L (females); eGFR =50 mL/min

2:1 randomization
—  Stratified by HBV DNA level and treatment status (naive/experienced)

Chan, EASL 2017, PS-041
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Study Design

Primary
Endpoint* Wk 96
Week 0 Wk 48 \ 4 Wk 120 Wk 144 Wk 384

| L L L L 22 |
1 1 T 1 4

Open-label
TAF 25 mg

n=361 TAF 25mg

n=180 TDF 300mg

n=435 Open-label

TAF 25 mg
n=211 TDF 300mg

Two Phase 3, randomized, double-blind, active-controlled trials
—  Study 108 (N=425): HBeAg-negative patients
—  Study 110 (N=873): HBeAg-positive patients

Key inclusion criteria (both studies)
— HBVDNA >20,000 IU/mL; ALT >60 U/L (males) >38 U/L (females); eGFR =50 mL/min

2:1 randomization
—  Stratified by HBV DNA level and treatment status (naive/experienced)

Chan, EASL 2017, PS-041



Study Design

Primary
Endpoint* Wk 96 Wk 120
Week O Wk 48 v Data Cut Wk 144

yyi

Wk 384

Open-label
TAF 25 mg

n=180 TDF 300mg

Two Phase 3, randomized, double-blind, active-controlled trials
—  Study 108 (N=425): HBeAg-negative patients
—  Study 110 (N=873): HBeAg-positive patients
Key inclusion criteria (both studies)
— HBVDNA >20,000 IU/mL; ALT >60 U/L (males) >38 U/L (females); eGFR =50 mL/min

2:1 randomization
—  Stratified by HBV DNA level and treatment status (naive/experienced)

Chan, EASL 2017, PS-041
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Switch from TDF to TAF: Efficacy analysis

o ToF B ToF > TAF

ALT Normalization

HBV DNA <29 1U/mL AASLD Laboratory Criteria

o\°100 - 38 38 100 -
ér 30 - = 80 - p<0.0017
= ()]
- =
zZ
2 40 | -
a =
é 20 - S
0 - 96 10 0 96 120

weeks weeks weeks weeks

Viral suppression was maintained and ALT normalization rate increased upon switch
from TDF to TAF

Chan, EASL 2017, PS-041



Creatinine Levels in CHB Patients Treated
with TDF Switched to TAF

I TOF B TOF>TAF

A=1.2

P=0.02

Median Change, mL/min
o 0 A W N P O R N
|

A=-4.8

Creatinine change from Week . Creatinine change from Week
0-96 96-120

Significant improvementin CrCl was observed at 24 Weeks after
switching from TDF to TAF

CrCl, creatinine clearance.
Chan, EASL 2017, PS-041



Mean % Change In BMD, g/cm?

Changes in BMD in CHB Patients
Treated with TDF Switched to TAF

Hip
: WiTDF BHTDF>TAF
1.5 -
o A= 0.59
os54 = B

P <0.001

3 A=-2.69

BMD change from Week 0- BMD change from Week
96 96-120

Spine
L TDF

B TDF>TAF
A=1.48

P <0.001

A=-3.06
BMD change from Week 0- BMD change from Week 96-
96 120

Significant improvements in hip and spine BMD were observed at Week 120 in patients who
switched from TDF to TAF at 96 Weeks

Chan, EASL 2017, PS-041



Population Based Study of HBV Co-
Morbidities



Age and Comorbidities in CHB
Patients

Retrospective, observational study to determine prevalence of comorbidities in 44,026 CHB patients from Commercial,
Medicare, and Medicaid databases from 2004—2015

CHB Patients

> Age 50
= 2006 W 2015

100 -
90 - P<0.05 over time between 2006 and 2015
80 -
70 -
60 -
50 -
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%

Commercial Medicaid Medicare
(General population) (Low-income population) (Older population)

Nguyen, EASL 2017, PS-107



The proportion of CHB patients with

metabolic comorbidities

Retrospective, observational study to determine prevalence of comorbidities in 44,026 CHB patients from Commercial,
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The proportionof CHB patients with metabolic comorbidities significantly increased
between 2006 and 2015

Nguyen, EASL 2017, PS-107



Renal Impairment and CKD in

CHB Patients

Case-control study of prevalenceand incidence of CKD among 44,026 CHB patientsand
121,568 non-CHB controls from Commercial, Medicare,and Medicaid databasesfrom

2004-2015

450
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Chronic Kidney Disease Prevalence Rates
(per 1000 persons), 2006 — 2015
= [ N
S 8 8 8

o

420
m CHB Patients = Non-CHB Controls

P<0.001 in all CHB Patients and Control Group comparisons

2006 2010 2015 | 2006 2010 2015 | 2006 2010 2015

Commercial Medicaid Medicare
(General population) (Low-income population) (Older population)

Prevalence of CKD in CHB patients has increased by 2-to 4-fold from 2006 to 2015,
and the prevalence of CKD was significantly higher for CHB patients than matched

non-CHB controls (P<0.05)

CKD was defined as chronic kidney disease stages I-IV, unspecified chronickidneydisease, end stage renal disease, hypertensive chronic kidney disease stages |-V, hypertensive heart
and chronic kidney disease stages |-V, or dialysis

Nguyen, EASL 2017,SAT-132



Osteoporosis and Bone Fracture
in CHB Patients

Case-control study of prevalence and incidence of osteoporosis and fracture among 44,026
CHB patientsand 121,568 non-CHB controls from Commercial, Medicare, and Medicaid
databasesfrom 2004-2015
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*P<0.05 CHB Patients and Non-CHB Control Group comparisons

2006 2010* 2015* 2006* 2010* 2015* 2006 2010* 2015*
Commercial Medicaid Medicare
(General population) (Low-income population) (Older population)

Prevalenceof bonefractureand osteoporosis increased consistently overthe pastdecade.

In addition,the prevalenceof bonefracture and osteoporosiswas significantly higher for CHB

patients than matched non-CHB controls for most payers and years (P<0.05).

Gordon, EASL 2017, PS-109



Hepatitis Delta

The final frontier in viral hepatitis
PEG-IFN therapy sub-optimal in many
ncreasing interest in this

Prenylation inhibitor Lorafarnib featured
strongly at EASL

2 oral presentations and one poster
All phase 2 studies
Seems to be promising




Limitations

* Triple therapy still requires PEG-IFN

* Need to see significantly bigger number of
patients treated

* Delta relapse often occurs late and so need to
see 48-96 week post treatment follow up



Summary

Huge burden of undiagnosed HBV worldwide

New infections should reduce with better
vaccination but prevalent population will
continue to die

EASL CPG has defined new terminology and made
some interesting treatment recommendations

New agents for HBV that are modulatory of the
iImmune system are showing early promise — but
you heed to pick your target cleverly

Hepatitis delta remains a problem but there is
increasing focus on this
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