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Chronic HBV and HCV are treatable or curable

Current HBV treatment options Current HCV treatment options
Lamivudine Ribavirin

Adefovirdipivoxil Sofosbuvir

Peginterferon alfa2a Simeprevir

Peginterferon alfé2b Daclatasvir

Entecavir Sofosbuvir/Ledipasvir

Telbivudine Paritaprevifritonavir/ Ombitasvir NDasabuvir
Tenofovir disoproxil fumarate SofosbuvirNMelpatasvir

Tenofovir alafenamide Elbasvif Grazoprevir

GlecaprevifPibrentasvir

SofosbuvirNelpatasvif Voxilaprevir

. Agents in bold are those mostly used
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End-points of therapy

Induction of long-term suppression of HBV DNA:
the main endpoint of all current treatment strategies.

Induction of HBeAg loss, with or without anti-HBe seroconversion,
In HBeAg-positive CHB patients: valuable endpoint, often
representing partial immune control of the chronic HBV infection.

Biochemical response (ALT normalization): additional endpoint
achieved in most patients with long-term suppression of HBV
replication.

HBsAg loss, with or without anti-HBs seroconversion:
optimal endpoint indicating profound suppression of HBV
replication and viral protein expression.

EASL 2017 CPG HBYV, J Hepatol @0B7.0398.



Indications for treatment

w Patients should be considered for treatment if
¢ HBV DNA >2,000 IU/naind
¢ ALT >ULNMO IU/L) and/or
¢ At least moderate necroinflammation and/or at least moderate
fibrosisby liver biopsy [of A GSNJ Aa0AFFYSaa Hop 2
>ULN (<5xULN)]

w Patients with compensated or decompensat@ahosisneed treatment,
with any detectable HBV DNA level ardardless of ALT levels

w Indications for treatment may also take into account
age, health status, comorbidities, family history of HCC or cirrhosis and

extrahepatic manifestations

Hepatitis Band C
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Treatment indications/Management
iIn HBeAg-pos. CHB patients

ALT >ULN & HBV DNA>2,000 & 2 LJae X!

A. HBeAgpos. chronic HBV infection (previously immunotolerant phase)
t SNEAAGOSYOdte 1'[¢ X' [b
w No Biopsy No therapyc FollowdzLd A F | 3S Ko n

w Treatment if age >30 or family history of HCC, cirrhosis, stiffness >9 Ki

B. Obviously active CHBLT >2xULN & HBV DNA >20,000 IU/ml
w Therapyc Biopsy optional

Hepatitis B and C
Pubie Poliey Aceocintion EASL 2017 CPG HBV, J Hepatol @0B70398.




Treatment indications/Management
iIn HBeAg-neg. CHB patients

ALT >ULN & HBV DNA>2,000 4 2 LJae x! HK CH
A. HBeAgvelLJr GASY(Ga 6AGK LISNEAAUGSY(f e
(ALT every 3 months for at least 12 months) &
- HBV DNA <2000lo biopsy, No therapy, Follewp
- HBV DNA 2,00R0,000 & no evidence of advanced liver disease

No BiopsyNo therapy, Followip (close for another 2 years)
- HBV DNA >20,000 & no evidence of advanced liver diseabeaidualize

- HBV DNA >2000 & evidence of advanced liver disease

(including stiffness >9 kPa): therapy

B. Obviously active CHBLT >2xULN & HBV DNA >20,000
w Therapyg Biopsy optional

Hepatitis B and C
Pubhe Palios Aceamation EASL 2017 CPG HBV, J Hepatol GDB70398.




HBeAgnegative patient with normal ALT at baseline

ALT every -2 months for 12 months
="
-- \4

<4
ALT >ULN and/or Persistently ALT<ULN and Persistently ALT<ULI
| .+ 5Db! bHnZnnn 2 NJ

—
~~~
~~
L]
-

signs of advanced disea%s o A
or liver stiffness >12 kPa N Elastography /7
\K \ V4
[ AOSNIX{ATTFYSAaa B // T every 6 mos,
S \L s periodical HBV DNA,
Ve
S o s & elastography
Liver biopsyand/or ALT-4veo0g 3 N
Treatment HBV DNA every 12 mos for two years 2
e ™ HBsAg<1000
ALT<ULN and HBV DNA 2;200000 IU/mL l
- -
. . - -
ALT every 6 mos, periodical HBV DNA . - ALT every
~ ~ o ALT>ULNand/or 12 mos
* HBV DNA >20,000
Liver biopsy oYEIastography l

Modified from
Vlachogiannakos & Papatheodoridis.
Liver Intern 2018;38(Suppl. 1):71-78.



Additional indications of treatment/prophylaxis
for chronic HBV patients

Liver transplantation

HBV-HIV co-infection

HDV-HBYV co-infection with ongoing HBV replication
HBV-HCV co-infection during and for 12 weeks after DAAS

Last trimester of pregnancy and up to 12 weeks after delivery if HBV DNA
>200,000 IU/ml or HBsAg >4 log,, IU/ml

During and for 12 months after immunosuppressive therapy or
chemotherapy

Healthcare workers performing exposure prone procedures with serum HBV
DNA >200 IU/ml

Extrahepatic manifestations and replicative HBV infection

EASL 2017 CPG HBYV, J Hepatol @0B7.0398.



HBVARELATED CHRONIC LIVER DISEASE
Groups of treatment options

—

Peginterferon-alfa Entecavir (ETV) Tenofovir disoproxil

(PeglFNa) fumarate (TDP) tenofovir alafenamide (TAF

(antiviral+
Immunomodulator) (pure antivirals)

Subcutaneous injections (one weekly) Tablets (one daily)

'High barrier to resistance
2| ow barrier to resistance

Hepatitis Band C
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EFFICACY OB8-WEEKS OF PeglFNa IN @&H
End of therapy (EOT) & Sustained oftherapy responses

100 -
HBeAg(+)CHB HRB2AB(
80 -
63
60 -
Pts, %
40 - -
27
20 19
0
EOT ®nosFUP EOGMoSFUP

HBeAg to antiHBe seroconversion HBV DNA <400 cp/ml

Hepatitis Band C Lau G et al, NEJM 2005; Marcellin P et al, NEJM 2004
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Cumulative incidence of HBV resistance for NA in
pivotal trials in nucleos(t)idecnapve pat IiCEBit s

Collation of currently available data 1 not from head-to head studies

80 - O 1yr
O 2yr
70- [ 3yr
60+ B4y
5
50. WSy
40. Preferred regimens
30. - \
20 1 17 { \
10 11 12
) o,iﬂ éﬂ _0_20-5 00000 00
LAM ADV TBV ETV TDF TAF

Note: No evidence of resistance has been shown after 8 years of TDF treatment.

NA: nucleos(t)ide analogue(s) EASL 2017 CPG HBV, J Hepatol @0B70398.



Resistance to ETV or TDF in CHB with LAM resistance

100 1 These trials included different populations, different exclusion criteria and different endpoints

50 Although licensed, ETV (1.0 mg) is not recommende
for patients with LAM resistance by almost all guideline
60 -
40 -
20 -
6
: f
Years 1 2 3 4 5 6 1 2 3 4

Entecavir (ETV) Tenofovir (TDF)

TenneyD et al. EASL 2009, Abstr. 20; Van Bommel F et al. Hepatology 2010861: 73



Indications for selecting ETV or TAF over TDF*

1. Age >60 year
2. Bone disease
Chronic steroid use or use of other medications that worsen bone
density
History of fragility fracture
Osteoporosis
3. Renal alteration
eGFR <60 min/ml/1.73 m?
Albuminuria >30 mg or moderate dipstick proteinuria
Low phosphate (<2.5 mg/dl)
Hemodialysis

* TAF should be preferred to ETV in patients with previous exposuredeoside analogues.

** ETV dose needs to be adjusted if eGFR <50 mI/Amin; no dose adjustrpent of TAF is revquired in adults or
I R2f SA0Syda oF3ISR +ad tSIrad mu @SIFINAEA YR 2F xop 1°
ml/min or in patients with CrCl <15 ml/min receiving haemodialysis.

EASL 2017 CPG HBYV, J Hepatol @0B7.0398.



100

H [o2) 00
(@) o o

Patients withHBV DNA <300 cp/mL (%)
N
o

n/
N

Long-term ETV therapy in naive HBeAgH)/(-) CHB

HBeAd+) HBeAd-)

ET\022 ETVO01 ET\V027 ETVO01

Yearl VYearl Year2 Year3 Yeard Year5 Yearl  Yearl  Year2  Yeard
100 95%

104 94% 94% 93%
8oy  21% 91%
83%
80
67%
55% 60

40
20
0

236/ 80/ 116/ 116/ 98/ 88/ 93/99 84/9 67/74 54/57

354 146 140 131 108 94

Han Set al. AASL2008

Shouvalet al. AASL2008.



Patients with HBV DNA <400 cp/mL at$ years under TDF

100
90
X 80
£ 70
Q
(% 60
(@]
5 40
g 30
S 20
10
0

100
90

60

Proportion of Subjects (%)

AT e,

+ WH

;

80
70

501
40
301
20
10-

.

HBeAd-): 5year-6years

0 8 16 24 32 40 48 56 64 72 80 88 96 108 120 132 144 156 168 180 192 204 216 228 240
Weeks on Study

; SHESSSVERITNNY

++%

0 8 16 24 32 40 48 56 64 72 80 88 96 108 120 132 144 156 168 180 192 204 216 228 240
Weeks on Study

Marcellin Pet al. AASLD 2011, 2012

1 [ B3% 81%
Per protocol*: 99% 100%

HBeAd+): 5years- 6 years

1 [ $5% 62%
Per protocol*: 97%99%

*missing = exclusion



Study 108 and 110: Phase 3 CHB Studies: TAF vs TDF

Patients, % (95% Cl)

Antiviral Efficacy of TAF and TDF at Week 96

Rates of Viral Suppression (ITT; M=F)
HBV DNA <29 IU/mL

HBeAg —O—TAF HBeAg+
—o— TDF
0
100 - 94% 91% 100 -
o] 75%
- 90% 3¢ - T T
80 o 8 80 64% ‘i
P=0.84* £ o
N
60 "~ 60 703/" .
E 7% P=0.47
40 5 40
20 - 20 -
0 ] ] ] ] ] ] ] 1 0 ] ] ] ] ] 1 ] 1
0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 8 96
Week Week

A No resistance was detected through 96 weeks
A Similar HBV DNA suppression rates for TAF compared to TDF through
Week 96

*Adjusted for baseline HBV DNA level and oral antiviral treatment status strata
M=F: Missing =Failure
Agarwal et al.J Hepatol 2018;68:6721.



Study 108 and 110: Phase 3 CHB Studies: TAF vs TDF
Changes in Renal Markers During Treatment with TAF or TDI

Changes in Quantitative Proteinuria at Week 96

Glomerular Proteinuria

UPCR —o— UACR 107
© 100 - TAF 100 -
o —@— TDF
S I
28 50 4 - 50 -~
i o P=0.20
82 P=0.07
8 0 e 0 -
=
-50 T T T T T 1 -50 T T T T T 1
0 4 12 24 48 72 96 0 4 12 24 48 72 96
Tubular Proteinuria
RBP:Cr 1085 126.7
100 A 100 A
>
o ~
S
38 50 || P<0.001 50 1
g
c
o
R ES "
> - L1
-50 T T T T T 1 -50 T T T T T 1
0 4 12 24 48 72 96 0 4 12 24 48 72 96

Week Week

Significantly smaller changes in renal tubular markers withF vs TDF

UPCR, urine proteito-creatinine ratio; UACR, urine alburdtm-creatinine ratio; RBP:Cr, retinol binding protein
to-creatinine ratio; B2M:CF,2 microglobulirto-creatinine ratio

* p-values from Zided Wilcoxon rankum test
Chuang, EASL 2017, SAT



Monitoring of patients treated with ETV, TDF or TAF

1) All patients treated with NA should be followed with periodical assessmen
IncludingALT(every 34 months during year 1 & then every 6 months) and
serum HB\DNA(every 34 months during year 1 & then everyl@
months) (andHBeAdanti -HBeevery 6 months for HBeAgps. patients

2) Patientsat risk of renal disease treated with any Ngkould undergo
periodical* renal monitoring with eGFR aalil patients regardless of
renal risk treated with TDEhould undergo periodical* renal monitoring

with at least eGFBRNnd serum phosphate levels.
(*periodical:every 3 months during year 1 & then every 6 months)

3) Patients on TDAEt risk of development and/or with underlying renal or
bone disease should be considered favatch to ETV or TAKlepending

on previous LAMXxposure.

EASL 2017 CPG HBV, J Hepatol @0B7.0398.



Fibrosis Is Reversible
Liver Fibrosis Regression over 5 Yrs of Tenofovir Therapy

348 patients with paired biopsies at baseline & year 5
§tlFEOASY(ia oA0K OANNK2Z2ZaAAE oOLAKI] &

P < 0.001
P < 0.001
100 —
£ 90- 129
= . .
8 s0- 3804 Ishaék Fibrosis
= cores
o 70-
‘S 60- — B B s
)
o 50+ - 5
T L0
o 7 63% B 4
O 307 3
§ 204 39% ,
10
O = I I — _ 1
Baseline Year 1 Year 5 0

Marcellin P et al. Lancet 201



Long-term outcome during NA therapy

1) Patients under effective long-term NA therapy should

remain under surveillance for HCC.

(Evidence level I1-2, grade of recommendation 1)

2) HCC surveillance is mandatory for all patients with
cirrhosis as well as those with moderate or high HCC

risk scores at the onset of NA therapy.

(Evidence level 1I-2, grade of recommendation 1)

EASL 2017 CPG HBYV, J Hepatol @0B7.0398.



HCC in CHB patients under LAM

LAM Untreated

10 - P=0.003 Patients n: 779 534
HBeAg) 49% 54%
— P=0.015—
Comp. Ci:  29% 39%
87 —P=0.016— FUP (mos): 320 32108
6.4 wLiaw et al, NEJM 2004
_ 6 - wPapatheodoridis et al, HEP 2005
F_)atlents wYuen et al, AVT 2007
with HCC,
% 41
2,8
2 _
0

All VR BR/BTH Untreated pts
LAM treated pts
N 779 353 426 534

Papatheodoridis GV et al. J Hepatol 2010;53:38¢



ETV or TDHor non-cirrhotic CHB patients
HCC rateger year

Mery TDF 7 ETV or TDF
Asian :
slans o Caucasians
ror
Txnaive and/or Tx-naive and/or
- _ exposure : _
Txnaive tx-experienced '\ R Txnaive tx-experienced
2,0% 7 1 I 2,0% - | ]
o | |
(&)
c
S 15% - 1,4% 1,5% -
‘©
£
1,0%
Q ’ 1,0%
%__) 1,0% - 0,9% 1,0% -
= 0,7% 0,7% 0,7% 0,7% 0,7%
2 0,5% 0,5% 0,5%
c 0,5% - 0,5% -
<
0
0,0% . T T T T T T T T 0,0% - 1
Hosaka Wong Yang Lim Cho YamadaWwong Yang Wu Lampe Lampe Arends Papathe Papathe
N=237 N=813 N=202 N=878 N=933 N=402 N=984 N=314 N=18748 rtico rtico N=580 odoridis odoridis
N=213 N=243 N=212 N=1231

Hepatitis Band C
Public Policy Association Papatheodoridi Vet al. J Hepatol 2015;62: 95




ETV or TDHor cirrhotic CHB patients
HCC rateger year

BETY TDF %/ ETV or TDF
Asians | Prio Caucasians
T _ Tx-naive and/or Txenaive and/or
xnaive ) - exposure : _
tx-experienced €XP Txnaive  ix-experienced
[ || | [ 1T 1
6,0% - 6,0% -
° 5.4% 54% ¢ 19 °
5,0% - o 5,0% - p
4,1% 4,5% 3.9% 4,2%
4,0% - ° 4,0%-
3,3% 3,3%
30%- 8% 2,6% 3,006 287 2 5%
0 2,2%
2.0% 2,0% 2 0% 1,8%
i -
U 1,4%
0
1.0% J 0, 9 /o 1,0% - I
0,0% - 0,0% -
HosakaWongYanQChen Lim Cho Su YamaWong Kim Chen Yang Wu Lamp Lamp Papa Are- Y 2 “[ IPaNaY 2 “[ f
N=79 =121 N=860 N=666 da N=482 N=143 N=2847 etico ertico theo- nds N=77 theo- N=72
N=247 N=239 N=445 N=94 N=324 N=152 N=155 dori N=164 dori
N=131 dis dis
N=69 N=1231

Hepatitis Band C
Public Policy Association Papatheodoridi& Vet al. J Hepatol 2015;62:95%y




PAGEB represents a simple to use HCC risk score for ti
first 5 years of ETV/TDF in Caucasian CHB patients

Construction of the Denvaton dataset

_ - 2 Yakdoten dataset
PAGEB risk score for HCC o1 Rtk scorp <10 o] Risk soore €10
Risk scorn 1017 | Risk scoee 10:17
o M | —— Rakwassto o &4 |—— Risksoom a8
g " g °
I
%ol -
. 2 81 g §
16i29:0 emaler «5 650 004 3
0 § 0| , § o
100,000i i 7 ;e i
301 39: 2 Male: 6 199.999: 6 o ; " = L
L R o T
407 49: 4 <100,000: 9 . o 0 !
o 8 x
D“ /‘ o- y rf e
501 59: 6 o & ! ol !
§1 "7;} — J g, r—r ' 3 5
60i 69: 8 0 1 2 3 4 o 1 2 3 4 8
) Yours since snlscavienakodt iilisson Yeurs wrce siecaveSerofour nitation
O70: 10 HOC: hepatocelular carcinoma

Papatheodoridis GV et al. J Hepatol 2)%4:8006



HCC risk in 1946 ETV/TDF treated CHB patients beyond year 5

;30
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201
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lative
HCC

incide-

nce,‘10_

%

.05+

0,00

Pts at risk-1946
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All patients

Yearly HCCI incidence

|
I
1.22% I 0.63%

P{0.086
I
|
I
|

.30+
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1670 1088
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Yearly HCC incidence

000 et
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GV Papatheodoridis et al. Hepatology 2017;66:1444-1453.



NA discontinuation

1) NAsshould be discontinued after confirmed HBsAg lpssth

or without antrHBsS seroconversion.
(Evidence level-R, grade of recommendation 1).

2) NAscan be discontinued in nowirrhotic HBeAg positiveeHB
patientswho achieve stable HBeAg seroconversiamd
undetectable HBV DNA and who complete at least 12 months

consolidation therapy. Close pastAmonitoring is warranted.
(Evidence level-R, grade of recommendation 2)

3) Discontinuation of NAs in selected netrirrhotic HBeAg
negativepatients who have achieved lo#grm (3 years)
virological suppression under NA(Bay be consideredf close

post-NA monitoring can be guaranteed.
(Evidence level-R, grade of recommendation 2)

EASL 2017 CPG HBV, J Hepatol @0B7.0398.



Rates of durabldHBeAgseroconversiorafter NAs discontinuation

100 -

80 -
Patients
with
durable g5 |
HBeAg
serocon
version,

% 40 -

20 -

At

95

6

Systematic review: 6 studies, 289 initialyBeAg patients

92
88

12 24

months after NA(s) discontinuation

GV Papatheodoridis et al. Hepatology 2088;148192.



Rates ofvirologicalremission after NAs discontinuation

14 studies, 733 initialy\HBeAg patients
100 -

80 -

73.4
| 62,5
Patients 60 -
with 53,4 515
HBV DNA
<20,000, . |
lU/mL, 40
%
20 -
0 T | |
At 6 12 24 36

months after NA(s) discontinuation

Pooled HBsAg loss: 1%; Durable biochemical remission: 76%

GV Papatheodoridis et al. Hepatology 2088;148192.



Rates ofvirologicalremission after NAs discontinuation

17 studies, 96 HBeAg patients
100 -

80 -

Patients gg -
with
HBV DNA

64,3
43,7
<20,0004q
lU/mL, 31,3 30,1
%
) l
0 ] | |
At 6 12 24 3

months after NA(s) discontinuation

6

Pooled HBsAg loss: 1.7%; Durable biochemical remission: 57%

GV Papatheodoridis et al. Hepatology 2088;148192.



Rates ofvirologicalremission at 12nosafter NAs discontinuation
In HBeAgneg CHB patients Iin relation to several factors

100

80

Patients
with 60
VR

at 12 mos

after NAs

discontin., 40 1

%

20

0

HBV DNA (IU/mL) <200 <2,000 <20,000
VR definition

29,3

P=0.513

48

VR: virological remission

51,4

P=0.017

50

<22 =SP4 mos
Duration - diAs VR

GV Papatheodoridis et al. Hepatology 2088;148192.



HBV treatment modifies the outcome of the disease

Sustained response aftggeglFNeor longterm ETV/TDF/TAF monotherapy

A Improvement/Stabilization of liver diseasepractically all patients

A Often regression of histological cirrhosis

A Improvement/Disappearance of portal hypertension and ldecompensation

A No need for liver transplantation due to liver failure
A Reduction but not elimination of HCC risk

A Improved survival

Hepatitis Band C
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Entry inhibitors: siRNA: CPA'J:R s NUC:
e.g. Myrcludex, ezetimibe, e.g. ALN-HBV, e;?. NVR 3-778, 9.8. TAF gGS7340).
cyclosporine derivatives... TKM-HBYV, AT-130, AGX-1 L
Siabieres ARC-520/521, BAY41-4119, CMX-157,
Isis HBV rx GLS4... besifovir,...
Entry via
NTCP

Encapsidation

’@ Reveii'se
| transcription < ;
= S
-’\/W ~ \_) (-} stran‘d \
- synthesis (+) strand
synthesis &

HBs, HBe

Recycling
of nucleocapsid

A Virion
assembly

Secretion of

e.g. CRISPR/Cas9, IFN-a,
LT-B, sulfonamides, HDAC

inhibitors... HBeAg
~ A Hae
Assembly and
— 2= i | 8 ! socretloyn of —
“&/ Inhibitors of
release:
HBsAg particles
Doty %glas N Immune modulation:
- PRR a ist or immune-stimulator:
e.g. GS9620, TLRS8-L, SB9200, CYT107,
INO1800
Adaptive immune - PD1/PDL1 or CTL4A inhibitors: MDSC
! responses e.g. Nivolumab, Pidilizumab, MEDI-4736,
Lambrolizumab, MPDL3280A, AMP-224
CD4* - Therapeutic vaccine:
cells e.g. TG-1050, GS4774, DV6E01, Altravax HBV,
J Chimigen i e
cells
e =

Innate monses
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Evolution in efficacy of CHC treatment

New
/ DAAS
100 - >95
BOC/ 90
TPV
80 - 75
PeglFNa
60 - 55
SVR,
0
" 40 -
Standard
20 - IFNa 16
6
0 _

IFN-24wk IFN48wk IFN+R PR PRiPI PRiDAA DAAsiR
1992 1996 1998 2001 2011 2013 2014

IFN: interferonalfa, R: ribavirin, PR: pegylated IFN+R, PI: protease inhibitor,
BOC:boceprevir, TPV: telaprevir, DAA(S): direcr acting antiviral(s)

Hepatitis Band C
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Anti-HCV agents approved bgMA in 2014

SOVALDY
Sofosbuvir

NS5B polymerase
Inhibitor
Gilead

/11400 mg24h \

1Genotypesl-6

T High genetic
barrier

OoLYSIO!
Simeprevir
NS3/4A protease
Inhibitor
Janssen

- J

January 172014

DAKLINZA
Daclatasvir

NS5A
Inhibitor
BMS

/‘H 60 mg/24h

fiGenotypesl 2,34

9 Low genetic

/‘H 15 mg/24h \
with food
iGenotypesl 4
9 Low genetic
\__ barrier )
May 16,2014

barrier
N

\

HARVONHY
Ledipasvir
NS5A inhibitor

+Sofosbuvir
NS5B polymerase
Inhibitor
Gilead

/‘H 90+400 mg/24m

fGenotypes
13,4

1 High genetic

J

August 282014

\_ barrier j

November 182014




Anti-HCV agents approved bgMA in 2015

VIEKIRAX

Ombitasvir EXVIERA
NS5A inhibitor Dasabuvir
+Paritaprevir Non-nucleogt)ide
NS3/4A protease NS5B polymerase
Inhibitor/ inhibitor
Ritonavir Abbvie

/ﬂ [75/50+12.5 mg] x224h With\ Kﬂ250 mg12h N

food
fTGenotypel

fiGenotypesl, 4
P 1 Low genetic barrier

11 Genetic barrier dependent \ /

K on genotype /

January 16, 2015




Anti-HCV agents approved bgMA in 2016

EPCLUSA
Velpatasvir
NS5A inhibitor
+Sofosbuvir

NS5B polymerase
Inhibitor
Gilead

f‘ﬂ 100+400 md 24h A /ﬂ 50+100 mg24h A
1 Genotypesl-6 1 Genotypedl, 4
T High genetic barrier 11 Genetic barrier dependent
9 Y N on genotype y

July 82016 July28, 2016



Anti-HCV agents approved BMA in2017

VOSEW!
Velpatasvir
NS5A inhibitor
+Sofosbuvir
NS5B polymerase

MAVIRET!

Glecaprevir
NS3/4A protease

inhibitor
+Pibrentasvir
NS5A inhibitor

Abbvie

Inhibitor
+Voxilaprevir
NS3/4A protease

inhibitor
Gilead
/. | ) /. )
A [100/40 mg] x3 /24h with food A 100/400/100 mg 24h
1 Genotypesl-6 9 Genotypesdl-6
\ﬂ High genetic barrier Y. \ﬂ High genetic barrier y

July 262017 July 262017



Current IFNafree regimens for genotype 1,4

Sofosbuvir + Daclatasvir (Ribavirin)

Paritaprevifr/Ombitasvir+ Dasabuvir ( Ribavirin)

*Also for
GT5,6

SofosbuvirVelpatasvirVoxilaprevir

Sofosbuvir + Daclatasvir, Paritaprevir/r/Ombitasvir + Dasabuvir: not used in most coun
Sofosbuvir/Velpatasvir/Voxilaprevir. mostly used in DAA failures



Sofosbuvir + Daclatasvir +/RBV for G1 patients
(phase llb study)

I Naive i Prior Pl (BOC/TPV) failures

100 100

100

100 o5

100 95

SVR12 ¢p-
(%)

SID S/ID/R; SID S/ID/IR ; SID S/DIR
24wks = 24wks 12 wks

A 20%cirrhotics
A Almost all cured; 12 weeks adequate, RBV unnecessary

SulkowskM et al. NEngld Med 2014;370:2121



SVR rates with SOF+DCV+RBV x12 weeks
In HCV GT1 patients with advanced cirrhosis

ALLY1: Advanced cirrhosis cohort
Total: n = 60; any GT, Baseline MELD score raiitye 8
GT1: n=45; GIL/CRB: 53%, GI/CRC: 22%
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PoordadF et alHepatology 2016;63:149305.



HEPATHER: SOF+DCV RBV x12 or 24 wks in GT1 pts

409 patients, 318 cirrhotics, 306 failures toNFRV/BOC
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ION-1: SOF/LDVORBV Iin GT1
treatment -naive patientsz SVR12
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Subgroup results do not include patients who withdrew consent or who were lost to folfow

Error bars: 95% ClI.
Afdhal N et al. New Engl J Med 2070t,188998.



ION-1: SVR rates* in GT1 treatmeninaive
cirrhotic patients (subgroup analysis)

- No cirrhosis - Cirrhosis
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* Subgroup results do not include patients
who withdrew consent or were lost to followp.

Afdhal N et al. New Engl J Med 2070t,188998.



ION-3: Phase Il SOF/L)RBV
In GT1 naive, noftirrhotic patients¢ SVR12

202 159 mev; 201 159 gy 206 163
ZARN AN 43 216 172 gmv 216 172

One patient achieved SVR12, but was not subgenotyped.

Error bars: 95% CI. Kowdley KV et al. New Engl J Med 2678;187988.



