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HCV-Therapie aktuell




Medikamente die aktuell (bald) in Deutschland zur

Verfugung stehen

Sofosbuvir Simeprevir
Sovaldi® Olysio®

Januar Mai

Daclatasvir
Daklinza®

September

Sofosbuvir

Ledipasvir
Harvoni®

November

Paritaprevir
Ombitasvir
Viekirax®

Dasabuvir
Exviera®

Januar

Grazoprevir
Elbasvir
Zepatier®




in Deutschland
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Die Behandlungsrealitat in Deutschland

 In Periode lll: 72.900 Behandlungsmonate mit DAA-Regimen

» Bei durchschnittlicher Behandlungsdauer von 12 Wochen:
24.300 Person

« Bei einer SVR-Rate von 90% - 21.900 Heilungen
* In 2015: 5000 Personen/Monat unter DAA-Behandlung

Heilungsrate in Deutschland aktuell: 18.000/Jahr

Kollan C et al., EASL 2016, FRI-428



Grof3e Real-Life-Kohorten bestatigen die Ergebnisse

klinischer Studien:16236 GT-1 Patienten

u SIM/SOF u SOF/LDV 3D u SOF/DCV
100% |  93% 949 __ 93% 95%  94% 93000 " 96% 959%97% 049, 94955
00% 87% 88%00y89% 86%
80% | -
70% -
60%
50%
40%
30%
20%
10%
0%
VA VA / HIV TRIO Italien Portugal Spanien Deutschland
Nb =2363/4104/773 103/208/13 1378 343/ 73 /42 872 1504/1422  284/1836/390/528
Kein Einfluy von HIV, Beachtung EASL Hypo Alb <35g/I
HBYV, Diabetes oder Guidelines negativer Pradiktor
Adipositas auf SVR (93% vs 87%) fur SVR

McCombs J et al: LBP-510,McGinnis J et al: LBP-514, Afdhal N et al: LBP-519, Aghemo A et al: LBP-500, Marinho T et al: LBP-523,

Crespo, J et al: LBP-511, Calleja JL et al: LBP-512, Mauss. S et al: SAT-263



8 Wochen Sofosbuvir/Ledipasvir RWE vs ION-3

GT 1: LDV/SOF 8 weeks

97% 95% 97% 97% 99% 98% 97%
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ION 3 TRIO HCV-
Study* Cohort TARGET GECCO Buggisch

GERMAN ((OHORT

*Post hoc analysis

Kowdley KV, et al. N Engl J Med 2014;370:1879-88; Curry M, et al AASLD 2015; Terrault N, et al I _
AASLD 2015; Buggisch P, et al. EASL 2016; Christensen, et al. CROI 2016; Marshall et al. AASLD 2015 BuQQISCh P et al" EASL 201 6’ SAT 242



2D/3D: Real-life-Ergebnisse aus dem

deutschen HCV-Re

Patientencharakteristika (n =1 017)

ister

Vertraglichkeit (n =1 017)

G1a 261 (26 %)
G1b 614 (60 %)
Genotyp nicht spezifziert, gemischt
17 (2 %)
oder anderer G1 AE 185 (42) 201 (57) 20 (45) 119 (65)
G4 125 (12 %) SAE 5 (1) 8 (2) 0 8 (4)
Zirrhose 228 (22 %) Al T AT . G
Vorbehandelt 508 (59 %) | | Wegen AE ’
97 96 97 100 95 93 96 100 97 96
100~ I o
1 1
804 J_
SVR12/24 (n = 558) 601
40+
PRl 365 108 246 51 121 26 93 2 4 U
0. 378 113 254 51 127 28 97 2 08
G1 G1a G1b G4 G1 G1la G1b G4 Ja Nein

Keine Zirrhose Zirrhose

vorbehandelt

Hinrichsen H, EASL 2016, Abs. GS0O7



Spielen Baseline-RAVs eine Rolle?

Haufigkeit NS5A-RAVs (15%-threshold): GT 1a: 11%, GT1b: 19%

Ansprechen je NS5A-RAV:

O8V-specific RAV OBV specific
RAVs RAVs
Povslue » 1 Povalue > 1
-4 [ —
+] U
1wq 94, 98% ¢ )

SVR,; (%)
&

4
vl BB OB
er Al =) B el 0
Patients  Patients 20+ e,
Swdy'  Genotype Description Drugs  Duraion Enrolled Analyzed® s
SAPPHRE- 1a  Double-biind; P/R experienced 2wesks 20 214 E b 4
no cirrhosis 37 s
Open-label; P/R experienced OBVATVIT + o‘ SALLLL
TURQUOISE-II 1a and treatment-naive; with DSV + éBV’ 24 weeks 121 18
compensated cirhosis 1 % 15 %
ARI -1\ Double-blind; treatment-naive; e 1 ,
PEARL-IV 1a 0 cihosls 2 weeks 00 %0
N ey ye—— P Detection Threshold
no cirrhosis 0BVPIV
n+
Open-label: PR experienced DSV 12 weeks
TURQUOISE-II 1b and treatment-naive; with 60 9

compensated cirthosis

Sarrazin C et al., EASL 2016, LBP503



SOF-RBV bei Genotyp 2: widerspriichliche

Ergebnisse aus Italien und Deutschland

e |talien:102 F3 12w., 108 F4 < 20w
* Deutschland : 88 % aller Patienten 12w

SVR12 in Italien

100

80

60

40

20

%

99 %

93 %

100 %

CP-A CP-B/c

SVR12 in Deutschland

100% (ITT)
85 %
80 74 %
60 .
40 .
20 ]
0 ,

<F4 F4

Mangia A,

EASL 2016, Abs. THU-005, Tacke F, EASL 2016,Abs SAT-155



VERSANT HCV Genotype 2.0 Assay

3033 aa NS mULl

[ (E ][ [ s

p21 gp3l gp70 p7 p23 p70

NS5B sequencing proves the presence of 1b genotype

St. Petersburg recombinant form 2k1b

Kalinina et al., J Virol 2002



Mogliche Ursache: ,falsche Genotypisierung

Bedeutung von Genotyp 2 Chimaren

ralst ne (;r*".’ I'{u sieruna Orcommen ‘J""j T.""r‘i;,";

Pravalenz von 17%, 25% und 0% in D, Israel und Italien (n=279)

16r Va3 o ‘ ’ ) ehemalge N -
Germany

tod DAA-thera

Susser et al., EASL 2016



Was ist die beste Therapie flir Patienten mit

Genotyp-3-Infektion

M SOF + RBV x 24 weeks (VALENCE)
M LDV/SOF + RBV x 12 weeks (ELECTRON-2)
SOF + DCV x 12 weeks (ALLY-3)
W SOF + PEG-IFN + RBV aeks (TN: PROTON/ELECTRON; TE: LONESTAR-2)

SVR12, %

Treatment-naive Treatment-naive

Non-cirrhotic

Treatment-experienced
Non-cirrhotic

reatment-experienced
Cirrhotic

LDV/SOF + RBV for 12 weekr
not EMA-recommended treatment regimen for GT 3

Zeuzem S, et al. N Engl J Med 2014;370:1604-14; Gane E, et al. EASL 2014; Oral #6; Gane E et al. NEJM 2013;368:34—44; Lawitz

E et al. Lancet Infect Dis 2013;13:401-408; Gane E et al. AASLD 2014, Poster #LB-11; Lawitz E et al. AASLD 2013, Oral #LB-4;



Europdisches Compassionate Use Programm

Day1 Week 24 Week 36 Week 48 Week 72

I 1 1 I 1

DCV (60 mg + " .
It EL v Follow-Up Additional Optional Follow-Up

f f

SVR12 SVR24

*Addition of RBV and shorter duration of primary endpoint
treatment at the discretion of the physician

*Dose adjusted for concomitant ARVs: 30 mg in combination with boosted PI; 90 mg in combination with NNRTI (except RPV)

As observed [ DCV+SOF [ DCV+SOF + RBV

mITT M pcv+soF [ Dev + SOF + RBV
100 100 100 100 100
100 98 98 100 g7 o7
9% 9% .
80 89 90
X 60
A
< 40
&
20
AllGT1 1a 1b
n = 251 61 123 26 116 34 0 2 49 33 12 7 0 1
Nﬂ= 257 62 125 26 120 35 0 2 53 36 12 7 0 1
N.: 272 67 128 27 131 38 0 2 56 37 12 7 0 1

m  GT 1subtype other/unknown, n = 15 (13 SVR12, 2 deaths)
m Mixed GT, n=3 (1SVR12, 2 deaths)
m  Unknown GT, n =3 (2 SVR12, 1 discontinuation due to AE)

Walsal TR o# Al FACT M A nactar CAT. IS

Welzel T, EASL 2016,SAT-275



Genotyp 3

Genotyp 3 im Deutschen Hepatitis C Register

Table 1. Overview of SVR in different treatment
groups

pts who % canly
Regimmens started tr::t?l‘)::ts Yo terminaton of SVI:: 2 Sr\;:l>3 SV:PI 2 S\:’l:’:ﬁ
treatment drvhoshs therapy * 2
m
n= freaxtewent
group *
r'total 5% n'tota Y
Poall N + RUY 52 0.6 1.5 19.7 33/58 509 J4l 78.0
P2alFN + ROV + S0F 202 234 21.8 4.1 164,182 90.1 1000167 Js.u
SOF - RBV 245 254 291 6.1 115/156 ’3.7 112/133 04,2
SOF - OCV 2 2BV 201 23.3 136 6.1 121/13% 546 1197127 43,7
SOESLCN 2 2BV 115 133 9.0 > A0/53 oo 4004 95.1
I her Q 1.0 14.3 1| 27 1000 7 1000
Tatal 844 100 31 .4 7.4 480/591 &81.2 470527 0.0

Cornberg M et al., EASL 2016, SAT-208



Assoziation mit Relapse in GECCO

bt

GERMAN CCOHORT

|

N=1353, 21% HIV-HCV-
koinfiziert
Relapse-Rate: 4.6%
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In a linear discriminant context, the following factors were associated with SVR/

relapse:

. APRI (coefficient=0.12, p value=0.00023)
. Baseline leucocytes (coefficient=0.04, p value=0.08333)
. Baseline creatinine coefficient=0.68, p value=0.03747)

. Baseline eGFR (coefficient=0.006, p value=0.02064)

. Genotype 3 (coefficient=-0.19, p value=0.09892)

Ingiliz P et al., EASL 2016, SAT-238




Was tun im Falle von DAA-Versagen?

Resistance database DAA failures
(n=3549) (n=310%)
Patients who failed IFN-free DAA combination
regimens
1.7%
DAA failures (failure to IFN- SOF+RBV SMVISOF

tRBV

free DAA tx)

8.8% 24.7%

DAA-naive (TN and PEG/
RBV failures)

BOC/TVR failures 9.0 |3DIRBV W

SOF+PEG/RBV failures

LDV/ISOF
tRBV

55% B
Insufficient data Di;lBS\?F

*GT1 patients who had been treated with SOF+RBV were excluded from the analysis




Retreatment in Genotype 1
Pl Failure === Retreatment with NS5A-Containing Regimens

% 100% -
> 80% -
ks
> 60% A 52%
(&)
5 40% no
?'{ o 18% NSSA
o o | 19% 15%
T 20% RAVs a2 4wz 1%
0% A H . =
4 3 - @ @ - o
é z %) %) » %) 9]
< z £ Z Z
2 — s 8 3
(£ =z =z
Retreatment with NS5A Inhibitor-containing regimen Interim analysis: SVR12 91% (n=20/22)
100 100
100 90
S 80
@ 60
>
» 40
20 0/
0
Week 0 12 24 LDV/SOF+RBV 3D+RBV
! Resistance analysis failed in two pts. due to low volume/failed sequence analysis 12w 24W 12w 24w

2 One GT1b pt. with L31M as minor variant and one GT1b pt. with L31M+Y93H were retreated with LDV/SOF+RBV for 24 weeks




Retreatment in Genotype 1
NS5A Failure === Retreatment with PI-Containing Regimens

100% -

0
80% - IT% QBOK

considered
minor variant

|

5% 9% 59

60% -

40% A

Frequency of RAVs

20% A

DCV/SOF Failures 0os |

e [ g s 2 %
n=11/29 (38%) s 28 8§ g
s L 5 & 5%
=z % =z
Retreatment with Pl Inhibitor-containing regimen Interim analysis: SVR12 86% (n=6/7)
100 100
100 ~
< w0 75
x 60
>
“ 40 -
20 -
Week 0 12 24 0 - ' :
SMV/SOF*RBV 3D*RBV
12W  24W 12w

. were re-treated with LDV/SOF+RBYV for 24 wks., one of whom has achieved SVR12 so far




Retreatment in Genotype 3
SOF/RBV Failure === Retreatment with NS5A-Containing Regimens

£ 100% 1
& 80% - 79% no Y93H
% 60%
| =
E 40% -
o 21%
I 20% - -
0%
No RAVs NS5A (A30K/S)
Retreatment with NSSA Inhibitor-Containing Regimen Interim analysis: SVR12 100% (n=7/7)
100 100 100
100 -
DCVI/SOF + RBV (n=3) S 80
DCV/SOF * RBV (n=10) E 60 -
O 40 -
20 -
Week 0 12 24 0 -

DCV/SOFtRBV LDV/SOF+RBV

| patients with failure to DCV/SOF are currently re-treated with DCV/SOF+RBV for 24 weeks 12w 24w 24W




Zukunftige DAA-Kombinationen

SIM

) GILEAD

SOF

€ MERCK Pangenotypisch

obbvie




HCV-Therapie morgen




ASTRAL-5 : SOF/VEL 12 Wochen

bei HIV-HCV-Koinfizierten

Woche O 12 24

SVR12

SVR12 nach Genotyp

92 100 100
100 -
80
60
40 - 2 Relapse
1LTFU 1 Einverstandnis
zuriickgezogen
20 T
11
12
O -

Total




Sofosbuvir/Velpatasvir bei HCV-Mono-Patienten mit

Genotyp 3: ASTRAL-3

SVR-Raten nach Zirrhosstatus und Vortherapiestatus

SOF/VEL [ SOF +RBV

100 918 90 93 91 89
w 73 71
80 58
X 60
AN
|«
14
> 40-
2 8 Relapse 7 Relapse 8 Relapse 15 Relapse
2 andere 7 andere 3 Relapse [ 5 andere 1 andere 4 Relapse | 1 andere
20 ‘ ‘
0 141/156 33/45 22/38
Zirrhose Nein Ja Nein Ja

Naiv vorbehandelt

=» 89 % SVR bei vorbehandelten Zirrhotikern

Mangia A, AASLD 2015, Abs. 249



Interaktionen mit HIV-Medikamenten

Simeprevir Sofosbuvir Ledipasvi Daclatasvi AbbVie 3D Grazoprevi Velpatasvir
r r r/Elbasvir
ATV & SOF & ATV?, LDV DCV 1* ATV —; ABT450 1

VEL?

SOF 1:DRV <  DRVes, LDV DCV (1)

No data No data DCV«

SOF «; EFV & LDV |; EFV | DCV |*

RPV SIMo:RPV<  SOF &:RPV<o LDV o:RPV o No data

ETV No data No data No data No data No data

RAL SIM «; RAL & SOF «;RAL—~ LDV «; RAL & No data 3D —; 1 RAL

ELV/ - No data No data No data No data

cobi

DTG No data No data No data No data No data

MVC No data No data No data No data No data

TDF SIM «; TDF « SOF «; TDF < LDV <; 1TDF***  DCV «<; TDF < 3D «; TDF « 1 TDF**

* Decrease DCV dose to 30mg QD, Increase DCV dose to 90mg QD, ** 3D + EFV led to premature study discontinuation due
to toxicities

when TDF is administered with a boosted HIV-PIl and LDV significantly higher TDF levels can be expected warranting closer
renal monitoring

* k%




HCV-Therapie ubermorgen




Sofosbuvir/Velpatasvir/GS-9857 bei Patienten mit G1

bis G6 mit und ohne Zirrhose

SOF/VEL/GS-9857 < SVR12
SOF/VEL/GS-9857 <) SVR12
- A ——" S 5VR12
//
[ [ [ // [ [
Woche 0 6 8 18 20
SVR12 bei G1-Patienten SVR12 bei G2, 3,4 und 6
Keine Zirrhose Zirrhose Keine Zirrhose Zirrhose
100 100 93 100 94 g3
71
80 80
60 - 60
40 40
20 - 20
0- 0
Sw. 8 w. + RBV Total G2 G3 G4 Total G2 G3 G4,6

6w Q

Gane E, EASL 2016, Abs. SAT138,



ABT-493+ABT-530 bei HCV GT 1,2,4, 5 und 6

SVR12 SVR12 SVR12 SVR12
12 Wochen 8 Wochen 8 Wochen 12 Wochen
Gl Gl G2 G4,5,6
Komp. Zirrhose Keine Zirrhose Keine Zirrhose Keine Zirrhose
97 98 100
100 - 96 100 -
I 100% - l
G6
80 80 (n=11)
80%
G5
60 - 60 -
60% -
40 - 40 Abbruch LTFU
W4 W6 40% -
(n=1)
20 - 20 1
20%
0 - * _ 0 -
Gla, FS=21 kPa 0% -

RAV Start: 1170V, L31M
RAV Relapse: 1170V, L31M, Y93N

Gane E, EASL 2016, Abs. SAT135, SAT137 Poordad F, EASL 2016, Abs. SAT157




SURVEYOR-II (Part 2) : ABT-493 + ABT-530

bei therapienaiven Genotyp 3-Patienten

ABT-493 + ABT-530 ABT-493 + ABT-530
fiir 8 Wochen 12 Wochen + RBV
Keine Zirrhose Zirrhose

SVR 12 SVR 12
97 100 100 100
. 100 -
- - 80 -
] S 60
(7s]
>
T o
i 40
: 20 -
i . |
’ ABT-493 ABT-493
ITTm + ABT-530 + ABT-530 + RBV

Nicht-virologisches Versagen (n = 1)
Einverstandnis zuriickgezogen zu W6
HCV RNA nicht nachweisbar

EASL 2016 Muir A, Abs. PS098 ; Kwo P, Abs. LBO1



C-CREST 1 und 2: Grazoprevir und MK-3682 (anti-NS5B) + elbasvir oder

MK-8408 (anti-NS5A) fiir 8 Wochen bei G1, 2 und 3

SVR12
100 100 100

100 —

80 —

< 60—
(o]
o |
o

> 40
(V)

20

0 _

G1

GZR/EBR/MK-3682 (300 mg)
B GZR/EBR/MK-3682 (450 mg)

G3
B GZR/MK-8408/MK-3682 (300 mg)
B GZR/MK-8408/MK-3682 (450 mg)

Gane EJ, AASLD 2015, Abs. LB15



Rescue-Therapien bei DAA-Versagen

C-Swift Quartz |
GT 1-6, GT1, Magellan | GT1, 12-24
12 Wochen 12 Wochen GT1, 12 Wochen Wochen
60% mit RAVs 75% mit RAVs 89% mit RAVs 82% mit RAVs
N=128 N=23 N=48 N=22

99 100

100
94 95

80
60

SVR12
40

20

GS9857/VEL/SOF GZR/EBR/SOF 493/530+/-RBV 3D/SOF+/-RBV

EASL 2016: Poordad, SAT-156, Poordad, GS11,

Lawitz, PS008. Lawitz, SAT-184



DAA-Behandlung: Spezialist notwendig?

Multi center open label phase |V study (ASCEND) : 600 GT-1 patients treated by

Nurse Practitioner (NP)

Primary Care Physicians (PCP) Interim Per Protocol SVR12 by Provider Type (n=382)

Specialist ( BC/BE Infectious Disease or Hepatology) 100

97 3% (72/74) ) ,
95.2% (98/103)| 92.7% (190/205)| [94:2% (360/382)
12% of Patients with Early Discontinuation of Therapy (71/600) 90
_ 80
N 70
o
»
9% Lostto | g 90
.| FollowUp | %
(53/600) g 0
3
c 40
S
) & 30
_ ) 20
* Lost To Follow Up " By Provider-Medical
By Provider-Noncompliance = By Patient 18
" Death 0

NP PCP Specialist Total

HCV treatment administered independently by PCPs and NPs is safe and equally
Effective as care observed with specialist even in HIV co-infected

Kattakuzhy SM et al. LBP-524



REDEMPTION: HCV-Generika zeigen gleiche SVR-Rate

REDEMPTION-1 Overall SVR4 Results For Generics

100%
(6/6) (3/3) (2/2)
(26[29)

GNn GT2 GT3 GT4 GT5/6
Note: Some small percentage loss of SVR is expected during the SVR4 to SVR12 period

95%
(92/97)

Percentage SVR

»Emancipate yourself from mental slavery,
None but ourselves can free our mind!*

(Redemption Song, Bob Marley)

Freeman J et al., EASL 2016, LB06



RG-101 mit DAA fuir 4 Wochen

79 Patienten : 77 % GT-1, 23 % GT-4 , keine Zirrhose(89 % FO-F2, 11 % F3)

RG-101 RG-101
2 mg/kg 2 mg/kg 48 Wochen follow-up

<4 Wochen

Simeprevir L
I f
Daclatasvir L
DAA
4 Wochen
SVR12 SVR48

SVRS 21/21 (100 %) 21/21 (100 %) 20/22 (91 %)
SVR12 14/14 (100 %) 14/15 (93 %) 12/12 (100 %)
SVR16 9/9 (100 %) 8/9 (89 %) 9/9 (100 %)
SVR20 2/2 (100 %) 2/2(100 %) 2/2 (100 %)
SVR24 1/1 2/2 ~/-

° 2xReIapse: einer im DCV-Arm, einer im SMV-Arm

Horvath G et al., EASL 2016, Abs. GS08



Klinische Outcomes bei DAA-Therapien: geht es nur

um SVR?

341 cirrhotic patients (2006-2015)

SVR : 13% (IFN-based)
Evolution to ESLD/HCC

100

Number of patients with event, %

AUD+ / SVR- —

AUD+/SVR+ o

AUD-/SVR- "= == ==

AUD-/ SVR+

SVR S I OW d Own E S L D O n Iy Number of patients at risk 40 Eg?e at event (year)so
pati.ents SVR-/AUD+ n =100 97 20 3
iIn those without AUD Paionts SVR/AUD. n-166 18 106 "

patients SVR+/AUD- n =33 31 20 3




HCC nach erfolgreicher DAA-Therapie

CHILD A/B, n=344, DAA-Therapie, SVR 89%, follow-up 12-24W

Males, n. (%)

207 (60.2)

Age,

HCV
1/4
2/ 3N

Anti

Livel

Proportion of patients who developed HCC after DAAs

You have an immediate drop in viremia, but also
v attenuation of inflammation. | think inflammation
“is a bad thing in terms of hepatitis progression,

= butit may be a good thing in terms of controlling
“s - cancer.”

HCC

J Hepatol. 2016 Apr 12. pii: S0168-8278(16)30113-1. doi: 10.1016/].jhep.2016.04.008. [Epub ahead of print)

Unexpected early tumor recurrence in patients with hepatitis C virus -related hepatocellular carcinoma
undergoing interferon-free therapy: a note of caution.

Reig M, Marifio Z2, Perellé C°, Iarrairaequi M*, Ribeiro A’ Lens S2, Diaz A°, Vilana R®, Damell A®, Varela M’, Sanaro B*, Calleia JL®, Forns X2, Bruix J.

+ Author information

27,6% nach 5.7 Monaten!

Buonfigliogli et al, EASL LBP-506



Wie spat ist zu spat?

Method - Cohort Study

. 3 months DAA | | .
Baseline 3 months post- 12 months
treatment post- treatment
EAP treated patients with
. baseline decompensatiol
Patient Cohorts: . pensation \

EAP treated patients with baseline decompensation who achieved SVR12

Untreated patients with
baseline decompensation

HCV Research UK Database

EAP treated Untreated - enrolled with decompensated
(1 April 14 - 11 Nov 14) cirrhosis 6 months before EAP start
N=467 N =261
Subsequently treated on
l l EAP after 1 April 14
: T N=177
Extra-hepatic Baseline liver Decompensated
disease transplant cirrhosis
N=14 N=44 N =409
SVR12 achieved
N=329

Cheung CM et al, EASL 2016, PS097



sults: Adverse Events — first 6 month

Results: Virological Outcomes
(3 months Rx, 3 months post-Rx)

For patients with decompensated cirrhosis (N=409) — Overall SVR = 80.4%

100 Deaths 13 (3.2%) 15 (5.7%)
Decompensation 72 (17.6%) 73 (28.0%)*
80 New HCC 19 (4.6%) 21 (8.0%)
E Sepsis 27 (6.6%) 15 (5.7%)
= 60 New OLT 27 (6.6%) 10 (3.8%)
" B SOF/DCV o
o Hospital admissions 133 (32.5%) 83 (31.8%)
o € SOF/DCV/RBV -
2 40 MELD worsening >2 94 (23.0%) 99 (37.9%)*
BSOF/LDV .
Total adverse 213 (52.1%) 166 (63.6%)
20 O SOF/LDV/RBV outcomes
N=| 4 | 34113 |129 5 {105] 5 | 57 3 11 23
0 * p<0.05 between treated and u
G1 G3 others

ng WL et al. ) Hepatol 2016 Jan 29

Cheung CM et al, EASL 2016, PS097



Which Patients Benefit from Viral Clearance?

Adverse event free survival at 15 months

100
80
*
Z * NS
S 60 1 r T )
=
™
o
S 40
LS
20
N= 71 58 61 235 30
0
MELD <15 MELD >/= CPA CPB CPC

15

Baseline liver disease
* p<0.05

Cheung CM et al, EASL 2016, PS097



DAAs bei akuter HCV-Infektion

Study name Coordinator DAAs HCV genotype Duration (weeks) HIV status
DAHHS Erasmus MC BOC + peglFN + RBV 1 12 pos
CHAT UKB TPV + pegIlFN + RBV 1 12 pos
DARE-C 1 Kirby Institute TPV + peglFN + RBV 1 8-24 neg + pos
DARE-C 11 Kirby Institute SOF + RBV all 6 neg + pos
SWIFT-C ACTG SOF + RBV all 8vs12 pos
SOL UKB SOF + LDV 1, 4 6 pos
Hep-Net acute HCV MHH SOF + LDV 1 6 neg

peglFN / RBV + Telaprevir or Boceprevir: 56-84%

Sofosbuvir + RBV: 21-92%

Sofosbuvir + Simeprevir: 93%

Sofosbuvir + Ledipasvir: 100%

Boesecke, Rockstroh, J Viral Hepat 2015



Sofosbuvir und Ledipasvir bei akuter HCV-

Infektion

20 Patienten mit akuter HCV-Infektion, G1 Monoinfiziert (11 G1a)

Transmission: sexuell 11, medizinisch 5, Nagelstudio 1, unbekannt 2

SOF/LDV fur 6 Wochen

Virologisches Ansprechen nach 6 Wochen SOF/LDV

Anzahl Patienten (n)

25

N
o

=
Ul

=
o

(SVR 12 =100 %)
" HCV RNA < 15 Ul/ml

i I I i HCV RNA nicht nachweisbar

FU12

SVR12 bei HIV-HCVG1/4

90
80
70
60
50
40
30
20
10

0

77 %

2 G1 Relapse

1 G4 Relapse
1 Reinfection
2LTFU

20/26

SOF/LDV
6 Wochen

Deterding K, EASL 2016, Abs. LBO8



Inzidenz der HCV-Reinfektion nach Region

L ; T _ T O
Paris « Wien
21.8/100py ' 16.8/100py
(11.3-41.8) p (8.7-32.3)
41 py f/u 54 py f/u

606 HIV+MSM mit akuter HCV-Infektion und Heilung wurden nachbeobachtet:

Reinfektionsrate: 24,6% nach 1.8 Jahren
Retherapie: SVR 87%

Martin TC, EASL 2016, PS006



Inzidenz der zweiten Reinfektion noch hoher!

Kaplan-Meier comparing 1st/2nd reinfection

o 4 19.9/100py (95% CIl 13.3-29.7)

HR 2.59 (95% CI 1.67- 4.03)

e 95% CI
95% CI
reinfectionnumber = 1
reinfectionnumber = 2

Proportion free from reinfection

o _
I 1 I I
1 2 3
Time (years)
Number at risk
Reinfection 1 482 405 313 219
Reinfection 2 56 40 24 12

Martin TC, EASL 2016, PS006



HCV Reinfektion/Australische Kohorte

Recent primary infection, n=115

ATAHC Il (untreated), n=30

ATAHC Il (treated), n=52
Response guided PEG-IFN
and RBV
(8-48 weeks)
Duration of HCV infection
<24 months

ETR, n=43

Reinfection, n=3

Relapse, n=6

DARE C |, n=14
Response guided PEG-IFN,
RBV and telaprevir
(8-24 weeks)
Duration of HCV infection
6-18 months

ETR, n=12

SVR, n=9

Reinfection, n=1

Relapse, n=2

DARE C I, n=19
Sofosbuvir and RBV
(6 weeks)
Duration of HCV infection
<12 months

ETR, n=17

SVR, n=6

Reinfection, n=1

Relapse, n=9

LTFU at ETR, n=1

v" All cases of reinfection
occurred in HIV+ MSM
with IDU reported

v" Need for post treatment

surveillance

v Education and harm

minimization strategies are
needed

Person .
Cases of Number at years ER B
FEI B S 120 infection risk follow up p:;;go 95% ClI
(PYFU)
All 5 54 56 8,88 3.70, 21.34
UL T 0 16 16 0. 23,.06*
infection
A @ 5 38 41 12,.30 5.12, 29.56
infection




HBV




Seroprevalenz HBsAg (%)
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Seropravalenz HBsAg 2.3% (18/793)

18 HBsAg positive patients

0/18 elevated AST
2/18 elevated ALT (58 U/l, 107 U/I)

- PPV 0 for AST and 0.016 for ALT

9
8.3
8
7
6
.%5 45
S
8.4
; 2.8 2.8 2.7
e [ j— —
1 1 6 1 5
0 0
0
0-17 18-24 25-34
n=62 n=253 n=256

¥ anti-HBs and anti-HBc negative
“anti-HBs positive
anti-Hbc and/or HBsAg positive

Solbach et al., EASL 2016 (PS137)



HBV — doch alle behandeln?

BN R BT e T R B B W B T ¥

Antiviral therapy prolongs survival in
immune tolerant hepatitis B patients

Nucleos(t)ide analogue treatment reduces risk of developing liver cancer and liver
cirrhosis among immune tolerant patients

W
~ ey e 1BNted)
Ko M.‘ 50 69' Pval 0
LOK(NBV DNA\' 41 ¢ I M N ‘SD—
BUN : 43 T
Creatinipe se .. %0 4 . S Patienten >40 Jahre...
1 64 1386 5
Total bilirubin 124 16
AST . ‘

Einschlusskriterium ALT <80 U/L
Ca. 45% hatten normale ALT
Platelet

0.11 ‘; i
APRI R LN N6 g
059 050 068 070
B4 v g R Chang et al., EASL 2016, PS049



Therapie der chronischen HBV Infektion (no/mild inﬂq_mmatory phase)
reduziert Zirrhose/HCC Risiko und verbessert Uberleben

survival Rate (%)

Chang et al., EASL 2016, PS049



Neues Tenofovir -TAF

Author Substance Class Phase Outcome
(Company)
Buti M et al. Tenofovir alafenamide NUC Phase llI
(GS06) (Gilead) HBeAg
negative
Chan H Y-L et al. Tenofovir alafenamide NUC Phase llI
(GS12) (Gilead) HBeAg
positive



TAF Phase lll Results: Primary Endpoint (HBV

DNA <29 IU/mL) Study 108 and 110

100 1 94 93
100 -
NS 80 - o\o 80 7
~ _IB
E E
2 60 7] 2 60 -
o (o))
v 0
<ZE 40 - << 40 -
) Z
2 >
T 20 A m 20 -
I
371/581 195/292
0 - 0 -
TAF TDF TAF TDF
HBeAg negative HBeAg positive
Study 108, Buti M et al. Study 110, Chan H Y-L et al.

Buti M et al. GS06, and Chan H Y-L et al. GS12



Mehr ALT-Normalisierung unter TAF

Central Laboratory AASLD Laboratory Criteria

p=0.076
—8— TAF —&—TDF
100 83 | 100
£ ] % - 2 p <0.0C
: 75 - D
o % B —
o 0.42
3 I
2.29
4_
Week Week
Central lab upper limit of normal (ULN): males <43 U/L, females <34 U/L (269 y, males <35 UI/L, -6 -
females <32 U/L); AASLD criteria ULN: males <30 U/L, females <19 U/L. 0 24 48
TAF  TDF Week

n=581 n=292 p-value

0.009 0.026
sCr change, mg/dL (0.124) (0.095) 0.020

. -0.3 -4.7
eGFR¢g change, mL/min (14.5) (13.5) <0.001

No dipstick proteinuria, 419/577  221/286

nin (%) (73) 77) —

Confirmed renal events,
n (%)

sCr =0.5 mg/dL

from baseline
eGFR;; <50 mL/
min GG 0 5(2) 0.004 .
Buti M et al. GS06, and Chan H Y-L et al. GS12
PO, <2.0 mag/dL 3(<1) 1(<1) 1.0




Behandlungsziele HBV
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Neue Strategien HBV — experimentell/friih klinisch

Author Substance (Company) Class Phase
Yuen M-F et al. NVR3-778 (Novira Therapeutics) Core inhibitor Phase 1b
(LBO6)
Mani N et al. AB-423 (Arbutus Biopharma) Capsid preclinical
(THU-198) assembly (mice)
inhibitor
(small

molecule)
Li P-C et al. CpAMs (Assembly Biosciences) Core protein preclinical
(FRI-136) assembly

modulators

Yuen M-F et al. ARC-520 (Arrowhead siRNA Phase lla
(THU-193) Pharmaceuticals)
XuZetal. ARC-520 (Arrowhead siRNA Chimps
(THU-213) Pharmaceuticals)
Blank A et al. Myrcludex B (Maxwell Biotech) Entry inhibitor Phase 0/I
(PS054)



Inhibition of HBV capsid assembly and pgRNA encapsidation are well

validated targets

AB-423 a potent small molecule inhibitor of HBV
capsid assembly (Mani N et al. )

@ o ol
N i MR HN._O
588 {18 é
N)\ﬁ /
H N
BAY-41-4109 F No -
A0 050 NVR-3-778
e\ core inhibitor
NG G v R 1_/ | 0
F __- YNz HBV DNA decline
\ = S . o
GLS-4 capsid Assembly e with highest dose
assembl NVR3778 I, (600mg): 1.72 log,
assempoly 9 Br Yy | and plus peglIFN:
|nh|b|tor /\O N s, ""f.‘ o i (¢f. Campagna et al J.Virol. 2013) 1 97 Io
(Bassit L et al. 'N J\rs W B o : &
LB0S50/ N H N g reapees | SAE: Grad 3 Hand-Foot Rash
EASL_ILC () s Sekahi. S| Kein Effekt auf HBsAg
2016) 0 g s e ' Ny v
2016)
Hu et al., Ann. Rep. in Med. Chem. 2013 Winne etfal, MoI.CeII 1999

Courtesy Mani N et al. Poster THU-198/EASL_ILC 2016; modified



RNAI therapeutics vs. reverse transcriptase

inhibitors (NUCs) for treatment of chronic HBV

HBV Virion HBV Virion
4224 Infection 2% Infection
Hepatocyte Hepatocyte
4 v
Nucleus , ) HBV Nucleus & & HBV
1,c” DNA by DNA
Viral
A 4 Viral Antigens N Rgduced
”Q : Y~ Viral
-~ Protein HBsAg, sl : Protein Reduced
¢ Production  HBeAg mRNA  Production Viral
’) : \y Antigens
,oV)°% o ;"H" S
m hags 24 1% Reversal of
- N Immune
Reduced Immune Rgduced Suppression
Vlral' . Suppression Vlral. .
Replication Unchanged Replication
R HBsAg
Reduction/Elimination of seroconversion
Re'"fed.w"’ & functional cure
Contagion

Courtesy Xu Z et al. Poster THU-213



HBsAg reduction in naive HBeAg positive and negative patients with chronic
HBV after RNA interference therapy with ARC-520

Day Two distinct patterns of
HBsAQg reduction

o
(3, ]

00- HBeAg positive:
: + 192 Transitonal Immediate antiviral effect
-0.5- - -+ 703 HBeAg pos
o 704 HBeAg pos Max 1.8 log, mean 1.5
1.0- | % 708 HBeAg pos log reduction

4A- 710 HBeAg pos

& 711 HBog Still reduced at day 85
HBeAg negative:

-_
(&}
1

Log HBsAg reduction from baseline

Mean HBeAg pos.
20 Delayed response
vaseime g ey regos s e Max 0.5 log, mean 0.3

to 43 log reduction

Yuen M-F et al. Poster THU-193/EASL_ILC 2016



S-Collate study: Langzeitresultate PEG enttauschend

HBYV DNA <2000 1U/mL ALT normalisation  ® Combined response

100 4 %
HBeAg negative patients 82
80 - 7 7
65
8 46 45
G
= 401
o 30
o
201
612 221 207 38 199 m 162 324 139
gL 639 1456 634475 567 534419 448
End of 6 months 1 year 2 years J years
treatment

Time point during post-treatment follow-up

Combined response = ALT normalisation plus HBV DNA < 2000 IU/mL Marcellin P et al. FRI-137



S-Collate study: Langzeitresultate PEG enttauschend

Figure 2. HBsAg clearance after 3 years’ follow-up

. 151
E 10 {E‘!, 14)
o

@

g 10-

05 5(3,8)

]

o # 1

=10
ma 9 (3, 6)

g 2

8 9
E 2(1,3)

4]
g
@
+ 0

16/844 16/328 411872 41/394
As freated  With measurements  Asfrealed  With measurements
(mITT) available (mITT) available
HBeAg-positive HBeAg-negative

Marcellin P et al. FRI-137



Add-on peg-interferon-alfa-2a bei HBeAg-
negativen Patienten

Author Population Study design Follow-up
Lampertico P et al. HBeAg-negative, HBV Prospective, single arm Week 96
(LBP521) type D (n=70) (multicenter)

(add-on for 48 weeks)

Sprinzl MF et al. HBeAg negative on RCT (2:1) Week 24
(LBP517) NUC (n=137) (add-on for 48 weeks) interim
analysis
YuY et al. HBeAg positive Retrospective, Week 48
(FRI-151) (n=157) comparing add-on for 48 weeks (higher rate

(n=81) vs. continued ETV (n=116) of HBeAg-
seoconversio
n and HBsAg
loss



Add-on peg-interferon-alfa-2a bei HBeAg-
negativen Patienten

-y
o
on

# Nucleos(t)id

100 m Peg-IFN + Nucleos(t)id

95

‘"l HBsAg decline 2 10% after
24 weeks

il NUC alone: 37%
Peg-IFNa add-on: 71%;

('l p=0.0006

75

relative HBsAg level
compared to baseline (%)

0 12 24
Treatment duration (weeks)

Sprinzl MF et al. LBP517



Does antiviral treatment affect
the clinical long-term outcome of
hepatitis delta?

A. Wranke',

B. Cale Serrano?, B. Heidrich', J. Kirschner!, B. Bremer?’,
S. Hardtke', K. Deterding’, K. Port1, M. Cornberg’, M. P. Manns',
H. Wedemeyer?! 2:3

Department of Gastroenterology, Hepatology and Endocrinology, Hannover Medical School, Hannover,
Germany,
2German Center for Infection Research (DZIF), Partner Side Hannover Medical School, Hannover, Germany,
3Integrated Research and Treatment Center Transplantation, Hannover Medical School, Germany.

Wranke A et al. PS053



Interferon bisher das einzige Medikament gg. Delta-Hepatitis
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Wranke A et al. PS053



Prenylierungsinhibitoren: neue
Substanzklasse gegen HDV

Hepatitis delta virus (HDV) kinetics under the prenylation inhibitor lonafarnib suggest
HDV-mediated suppression of HBV replication

A |_'|a, 7 Patient 2: Lonafarnib 100mg bid + 100mg Ritonavair 700 s
6 , 600 S o
SMZ* | LOYOLA o) £l Flg' 1A
% MEDICINE g 5 L_Lﬂ 500 P
0 . s
I‘ 4 %',0----'. ------ Ll B - - - L L I - 400 a
2 3 . 300 -
T <
&
T 1 B 0 O £ 100
0 : 0
0 1 2 3 4 5 b 7 8
Time (w)

@ HDV (log) HBV (log) -+ HBsAg(log) -¢-ALT(U/L)

Yurdaydin C et al. FRI-111



Neue Therapien bei Hepatitis Delta

Inhibit entry of HDV into hepatocytes (i.e. Myrcludex)*

Hepatocyte
membrane
recgotor

Delta virion

Ribonucleoprotein Nucleus

[ Genomic RNA

Golgi complex

Endoplasmic
reticulum
o

*S. Urban et al., Gastroenterology. 2014 Jul;147(1):48-64.

Review: Hughes, Wedemeyer, Harrison Lancet 2011



Evaluation des CCR2/5-Inhibitors CVC in Steatohepatitis

und Fibrose

» VICD diet - progressive steatosis & fibrosis
Owks. 8wks.

p - 4 I OW - >

- n=8 Vhec. p.o. 1x/d

8WkS MCD diet +4WkS th ~+4wks. CVC CVC p.o. 1x/d
D ‘Vﬂx | ! }{é&f?};:"x ‘ Loy

PN :
%L S e terE
: L&”‘&”gﬁ*
8 s BOA

Sl vy

Steatosis Lobular Inflammation Hepatocyte Ballooning NAFLD Activity Score
0.158 0.077 * %%k * %

3+ A YYvy 39 —haahhe— Yvwey 29 —hhaAA v 8- A
— —t —TrmT v
—— —wu & A
24 Yvy 24 Yvy .

14 rryyy 4-

Vhc. CVC Vhc. CVC Vhc. CVvC Vhc. CvC

Puengel T, et al. ILC #GS-10



-

Vielen Dank fur die Aufmerksamkeit!




ABT-530 Retains Antiviral Activity Against Common GT1a Single-
Position NS5A Variants

Fold Change in ECs, for GT1a NS5A Variants

LEALILLE 3IM/V H58D Y93H/N
ABT-530 2.4 1.1-1.3 1.1 6.7-17.1
Ledipasvirt? 3279 393 - 2787 >1000 4918
Velpatasvir* 37 2.1-9 NA 81 -609
Daclatasvir’ 25205 341 - 3386 500 5432 - 47477
Elbasvir® 50 125 NA 600 - 2000
Ombitasvir’ 1326 2 243 41383 - 66740
Odalasvirt* 71 1-24 8 5083
MK-3408 NA NA NA NA

NA, not available

1. Patel D, et al. EASL, 2015. 2. http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/2058340rig1s000MicroR.pdf
3. Doehle BP, et al. EASL, 2015. 4. Gao M, et al. Curr Opin Virol ; 3:514-20.
5. Fridell RA, et al. Hepatology,54:1924-35. 6. GaneE, et al. EASL, 2015. 7. Krishnan P, et al. AAC, 2015.

MAGELLAN-I: ABT-493 + ABT-530 for Patients Who Have Failed DAA Regimens | EASL | 15 April 2016
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ABT-493 and ABT-530 Have Potent Activities
Against All Major HCV Genotypes, Including

GT3

Stable HCV GT13a Replicon ECs;

NS3/4AProtease Y
Inhibitor
ABT-493 1.6
Grazoprevir’ 35
GS-98577 6.1
Simeprevirs4 472
Paritaprevir 19
Asunaprevir’ 1162

NS5A Inhibitor pM
ABT-530 2
Elbasvir’ 140

Velpatasvir® 20
Ledipasvir® 168,000
Ombitasvir 19

Daclatasvir'© 530
Odalasvir? 48
MK-840812 2

1. Lahser F, et al. AASLD, 2014. 2. Taylor J, et al. EASL, 2015.

3. Olysio prescribing information. Ch et




