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HCV-Therapie aktuell 



Sofosbuvir	
  
Sovaldi®	
  

Simeprevir	
  
Olysio®	
  

Daclatasvir	
  
Daklinza®	
  

Januar Mai September 

Sofosbuvir	
  
Ledipasvir	
  
Harvoni®	
  

November 
2014	
  

Januar 
2015	
  

Paritaprevir	
  
Ombitasvir	
  
Viekirax®	
  

Dasabuvir	
  
Exviera®	
  

Grazoprevir	
  
Elbasvir	
  
ZepaBer®	
  

Medikamente	
  die	
  aktuell	
  (bald)	
  in	
  Deutschland	
  zur	
  
Verfügung	
  stehen	
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Kollan C et al., EASL 2016, FRI-428  

Die	
  Behandlungsrealität	
  in	
  Deutschland	
  

Periode I Periode II Periode III 



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

Die	
  Behandlungsrealität	
  in	
  Deutschland	
  

•  In Periode III: 72.900 Behandlungsmonate mit DAA-Regimen 

•  Bei durchschnittlicher Behandlungsdauer von 12 Wochen: 
24.300 Person 

•  Bei einer SVR-Rate von 90% à 21.900 Heilungen 

•  In 2015: 5000 Personen/Monat unter DAA-Behandlung 

Heilungsrate in Deutschland aktuell: 18.000/Jahr  



Große	
  Real-­‐Life-­‐Kohorten	
  bestäHgen	
  die	
  Ergebnisse	
  
klinischer	
  Studien:16236	
  GT-­‐1	
  PaHenten	
  

Nb =2363/4104/773   103/208/13            1378             343/ 73 /42             872                   1504/1422    284/1836/390/528   

Kein Einfluß von HIV, 
HBV, Diabetes oder 
Adipositas auf SVR 

Beachtung EASL 
Guidelines 
(93% vs 87%) 

Hypo Alb <35g/l 
negativer Prädiktor 
für 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  
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*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 
 AASLD 2015; Buggisch P, et al. EASL 2016; Christensen, et al. CROI 2016; Marshall et al. AASLD 2015 
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GT 1: LDV/SOF 8 weeks  

97% 

Overall 
Real World 
Experience 

730 
752 

47 
48 

      98% 
      

VA-Ohio 

8	
  Wochen	
  Sofosbuvir/Ledipasvir	
  RWE	
  vs	
  ION-­‐3	
  

Buggisch P et al., EASL 2016, SAT-242  



G1a 261 (26 %) 

G1b 614 (60 %) 

Genotyp nicht spezifziert, gemischt 
oder anderer G1 17 (2 %) 

G4 125 (12 %) 

Zirrhose 228 (22 %) 

Vorbehandelt 598 (59 %) 

Ereignis,  n 
(%)  

Keine Zirrhose Zirrhose 
2D/3D  

 
(n = 436)  

2D/3D  
+ RBV  

(n = 353)  

2D/3D  
  

(n = 44)  

2D/3D  
+ RBV  

(n = 184)  

AE 185 (42) 201 (57) 20 (45) 119 (65) 

SAE 5 (1) 8 (2) 0 8 (4) 

Abbruch 
wegen AE 2 (0,5) 4 (1) 0 9 (5) 

2D/3D:	
  Real-­‐life-­‐Ergebnisse	
  aus	
  dem	
  	
  
deutschen	
  HCV-­‐Register	
  

PaHentencharakterisHka	
  (n	
  =	
  1	
  017)	
  

SVR12/24	
  (n	
  =	
  558)	
  

Verträglichkeit	
  (n	
  =	
  1	
  017)	
  

Hinrichsen	
  H,	
  EASL	
  2016,	
  Abs.	
  GS07	
  

Keine Zirrhose Zirrhose vorbehandelt 
G1 G1a G1b G4 Ja Nein G1 G1a G1b G4 

314	
  
322	
  



Spielen	
  Baseline-­‐RAVs	
  eine	
  Rolle?	
  

Sarrazin C et al., EASL 2016, LBP503 

Häufigkeit	
  NS5A-­‐RAVs	
  (15%-­‐threshold):	
  GT	
  1a:	
  11%,	
  GT1b:	
  19%	
  
	
  
Ansprechen	
  je	
  NS5A-­‐RAV:	
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•  Italien	
  :	
  102	
  F3	
  12w.,	
  108	
  F4	
  ≤	
  20w	
  
•  Deutschland	
  :	
  88	
  %	
  aller	
  PaBenten	
  12w	
  

Mangia	
  A,	
  EASL	
  2016,	
  Abs.	
  THU-­‐005,	
  	
  Tacke	
  F,	
  EASL	
  2016,Abs	
  SAT-­‐155	
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SOF-­‐RBV	
  bei	
  Genotyp	
  2:	
  widersprüchliche	
  	
  
Ergebnisse	
  aus	
  Italien	
  und	
  Deutschland	
  



1b 2k 

 
 
 
 
 
 

NS5B	
  sequencing	
  proves	
  the	
  presence	
  of	
  1b	
  genotype	
  

Kalinina et al., J Virol 2002 

St. Petersburg  recombinant form 2k1b 

VERSANT HCV Genotype 2.0 Assay 

2a,2c 



Mögliche	
  Ursache:	
  „falsche	
  Genotypisierung“	
  

Susser et al., EASL 2016 



Was	
  ist	
  die	
  beste	
  Therapie	
  für	
  PaHenten	
  mit	
  
Genotyp-­‐3-­‐InfekHon	
  

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

	
  
	
  

SV
R

12
, %

 

9/13 32/34 11/19 16/22 25/28 5/5 12/13 85/98 29/47 10/12 10/12 73/75 21/21 87/92 38/39 

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;	
  
Nelson	
  M	
  et	
  al.	
  AASLD	
  2014,	
  Oral	
  #LB-­‐3.	
  



Europäisches	
  Compassionate	
  Use	
  Programm	
  

Welzel T, EASL 2016,SAT-275 



Genotyp	
  3	
  

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

Genotyp	
  3	
  im	
  Deutschen	
  HepaHHs	
  C	
  Register	
  



AssoziaHon	
  mit	
  Relapse	
  in	
  GECCO	
  

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) 

N=1353, 21% HIV-HCV-
koinfiziert 
Relapse-Rate: 4.6% 

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



Was	
  tun	
  im	
  Falle	
  von	
  DAA-­‐Versagen?	
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HCV-Therapie morgen 



ASTRAL-­‐5	
  :	
  SOF/VEL	
  12	
  Wochen	
  
bei	
  HIV-­‐HCV-­‐Koinfizierten	
  

Wyles	
  D,	
  EASL	
  2016,	
  Abs.	
  PS104	
  

SOF/VEL	
  

0	
   12	
   24	
  

n	
  =	
  106	
  

Woche	
  

Total	
   1a	
   1b	
   2	
   3	
   4	
  

Genotyp	
  

99	
  
104	
  

62	
  
65	
  

11	
  
12	
  

11	
  
11	
  

11	
  
12	
  

2	
  Relapse	
  
1	
  LTFU	
  

4	
  
4	
  

1	
  LTFU	
  
1	
  Einverständnis	
  
zurückgezogen	
  	
  

SVR12	
  nach	
  Genotyp	
  

SVR12	
  



Sofosbuvir/Velpatasvir	
  bei	
  HCV-­‐Mono-­‐PaHenten	
  mit	
  
Genotyp	
  3:	
  ASTRAL-­‐3	
  

è 89	
  %	
  SVR	
  bei	
  vorbehandelten	
  ZirrhoHkern	
  

SVR-­‐Raten	
  nach	
  Zirrhosstatus	
  und	
  Vortherapiestatus	
  

90 98 

141/156 160/163 
Nein 

73 
93 

33/45 40/43 
Ja 

71 
91 

22/31 31/34 
Nein 

58 

89 

22/38 33/37 
Ja 

Naiv  vorbehandelt 

SOF/VEL SOF + RBV 
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8 Relapse 
7 andere 

1 Relapse 
2 andere 

7 Relapse 
5 andere 3 Relapse 

8 Relapse 
1 andere 3 Relapse 

15 Relapse 
1 andere 4 Relapse 

Zirrhose 

Mangia	
  A,	
  	
  AASLD	
  2015,	
  Abs.	
  249	
  



InterakHonen	
  mit	
  HIV-­‐Medikamenten	
  
Simeprevir Sofosbuvir Ledipasvi

r 
Daclatasvi

r 
AbbVie 3D Grazoprevi

r/Elbasvir 
Velpatasvir 

ATV/r No data  ATV ↔ SOF ↔  ATV↑, LDV↔  DCV ↑* ATV ↔; ABT450 ↑ VEL↑ 

DRV/r SIM ↑; DRV ↔ SOF ↑; DRV ↔ DRV↔, LDV↔  DCV (↑) DRV ↓; 3D  ↓ 

LPV/r No data No data No data DCV↔ LPV ↔; ABT450 ↑ 

TPV/r No data No data No data No data No data 

EFV SIM ↓; EFV ↔ SOF ↔; EFV ↔ LDV ↓; EFV ↓ DCV ↓* No PK data** VEL ↓ 

RPV SIM ↔; RPV ↔ SOF ↔; RPV ↔ LDV ↔; RPV ↔ No data ABT450 ↑; RPV ↑ 

ETV No data No data No data No data No data 

RAL SIM ↔; RAL ↔ SOF ↔; RAL ↔ LDV ↔; RAL ↔ No data 3D ↔; ↑ RAL 

ELV/
cobi 

No data No data No data No data No data 

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 ↔; ↑TDF*** DCV ↔; TDF ↔ 3D ↔; TDF ↔  ↑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-PI and LDV significantly higher TDF levels can be expected warranting closer 
renal monitoring 



HCV-Therapie übermorgen 



Sofosbuvir/Velpatasvir/GS-­‐9857	
  bei	
  PaHenten	
  mit	
  G1	
  
bis	
  G6	
  mit	
  und	
  ohne	
  Zirrhose	
  

SVR12	
  bei	
  G1-­‐PaHenten	
  

Gane	
  E,	
  EASL	
  2016,	
  Abs.	
  SAT138,	
  

SOF/VEL/GS-9857 

SOF/VEL/GS-9857 

SOF/VEL/GS-9857 + RBV 
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Total	
   G2	
   G3	
   G4	
   Total	
   G2	
   G3	
   G4,	
  6	
  

28	
  
32	
  

4	
  
6	
  

21	
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SVR12	
  bei	
  G2,	
  3,	
  4	
  und	
  6	
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ABT-­‐493+ABT-­‐530	
  bei	
  HCV	
  GT	
  1,2,4,	
  5	
  und	
  6	
  

Poordad	
  F,	
  EASL	
  2016,	
  Abs.	
  SAT157	
  

26 
27 

96 
97 98 

33 
34 

53 
54 

Abbruch 
W4 

(n = 1) 

LTFU 
W6 

(n = 1) 

G5	
  
(n	
  =	
  1)	
  

G6	
  
(n	
  =	
  11)	
  

Relapse*  
(n = 1) 

SVR12	
  
12	
  Wochen	
  

G1	
  	
  
Komp.	
  Zirrhose	
  

SVR12	
  
8	
  Wochen	
  

G1	
  	
  
Keine	
  Zirrhose	
  

SVR12	
  
8	
  Wochen	
  

G2	
  	
  
Keine	
  Zirrhose	
  

SVR12	
  
12	
  Wochen	
  
G4,	
  5,	
  6	
  	
  

Keine	
  Zirrhose	
  

*G1a,	
  FS=21	
  kPa	
  
RAV	
  Start:	
  	
  I170V,	
  L31M	
  

RAV	
  Relapse:	
  I170V,	
  L31M,	
  Y93N	
  

Gane	
  E,	
  EASL	
  2016,	
  Abs.	
  SAT135,	
  SAT137	
  

100 



SURVEYOR-­‐II	
  (Part	
  2)	
  :	
  ABT-­‐493	
  +	
  ABT-­‐530	
  	
  
bei	
  therapienaiven	
  Genotyp	
  3-­‐PaHenten	
  

ITT ITTm 

	
  
Nicht-­‐virologisches	
  Versagen	
  (n	
  =	
  1)	
  
Einverständnis	
  zurückgezogen	
  zu	
  W6	
  

HCV	
  RNA	
  nicht	
  nachweisbar	
  
	
  

ABT-­‐493	
  +	
  ABT-­‐530	
  	
  	
  
für	
  8	
  Wochen	
  
Keine	
  Zirrhose	
  

SVR	
  12	
  

24 
24 

24 
24 

ABT-­‐493	
  +	
  ABT-­‐530	
  
12	
  Wochen	
  ±	
  RBV	
  	
  

Zirrhose	
  
SVR	
  12	
  

EASL	
  2016	
  Muir	
  A,	
  Abs.	
  PS098	
  ;	
  Kwo	
  P,	
  	
  Abs.	
  LB01	
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Gane	
  EJ,	
  AASLD	
  2015,	
  Abs.	
  LB15	
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91	
  

G2	
   G3	
  

GZR/EBR/MK-­‐3682	
  (300	
  mg)	
  

GZR/EBR/MK-­‐3682	
  (450	
  mg)	
  

GZR/MK-­‐8408/MK-­‐3682	
  (300	
  mg)	
  

GZR/MK-­‐8408/MK-­‐3682	
  (450	
  mg)	
  

C-­‐CREST	
  1	
  und	
  2:	
  Grazoprevir	
  und	
  MK-­‐3682	
  (anH-­‐NS5B)	
  +	
  elbasvir	
  oder	
  
MK-­‐8408	
  (anH-­‐NS5A)	
  für	
  8	
  Wochen	
  bei	
  G1,	
  2	
  und	
  3	
  



Rescue-­‐Therapien	
  bei	
  DAA-­‐Versagen	
  

GT 1-6,  
12 Wochen 

60% mit RAVs 
N=128 

C-Swift 
GT1, 

12 Wochen 
75% mit RAVs 

N=23 

Magellan I 
GT1, 12 Wochen 
89% mit RAVs 

N=48 

Quartz I 
GT1, 12-24 

Wochen 
82% mit RAVs 

N=22 

EASL 2016: Poordad, SAT-156, Poordad, GS11, 
Lawitz, PS008, Lawitz, SAT-184 



DAA-Behandlung: Spezialist notwendig? 
Multi center open label phase IV study (ASCEND) : 600  GT-1 patients treated by 

Nurse Practitioner (NP) 

Primary Care Physicians (PCP) 

Specialist ( BC/BE Infectious Disease or Hepatology) 

Kattakuzhy SM et al. LBP-524 

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



REDEMPTION:	
  HCV-­‐Generika	
  zeigen	
  gleiche	
  SVR-­‐Rate	
  

Freeman J et al., EASL 2016, LB06 

„Emancipate yourself from mental slavery, 
None but ourselves can free our mind!“ 
(Redemption Song, Bob Marley) 



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

RG-­‐101	
  mit	
  DAA	
  für	
  4	
  Wochen	
  

79	
  PaBenten	
  :	
  77	
  %	
  GT-­‐1,	
  	
  23	
  %	
  GT-­‐4	
  ,	
  keine	
  Zirrhose(89	
  %	
  F0-­‐F2,	
  11	
  %	
  F3)	
  	
  	
  	
  	
  

SVR12	
   SVR48	
  

Nachbeobachtung RG-101+ 
SOF/LDV 

RG-101 + 
SIM 

RG-101 + 
DCV 

SVR8 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 -/- 

LDV/SOF 

Simeprevir 

Daclatasvir 

12  Wochen 

12  Wochen 

12  Wochen 

36 Wochen 

36 Wochen 

36 Wochen 

Screening 

DAA	
  
4	
  Wochen	
  

RG-­‐101	
  
2	
  mg/kg	
  

RG-­‐101	
  
2	
  mg/kg	
  

<	
  4	
  Wochen	
  

48	
  Wochen	
  follow-­‐up	
  

•  2xRelapse:	
  einer	
  im	
  DCV-­‐Arm,	
  einer	
  im	
  SMV-­‐Arm	
  



Sultanik P et al THU-370 : 
341 cirrhotic patients (2006-2015) 
SVR : 13% (IFN-based) 
Evolution to ESLD/HCC 
SVR slow down ESLD only  
     in those without AUD 
 

Schlevogt B et al SAT-121:  
284 pts treated with DAAs 
Weight-gain in up to 44% of patients 
Only in those with age under 60 years 
 

 

Klinische Outcomes bei DAA-Therapien: geht es nur 
um SVR? 
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HCC	
  nach	
  erfolgreicher	
  DAA-­‐Therapie	
  

  
"You have an immediate drop in viremia, but also 

attenuation of inflammation. I think inflammation 
is a bad thing in terms of hepatitis progression, 
but it may be a good thing in terms of controlling 
cancer.“ 

Buonfigliogli et al, EASL LBP-506 

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

27,6%	
  nach	
  5.7	
  Monaten!	
  



Wie	
  spät	
  ist	
  zu	
  spät?	
  

Cheung CM et al, EASL 2016, PS097 



Cheung CM et al, EASL 2016, PS097 



Cheung CM et al, EASL 2016, PS097 



Boesecke, Rockstroh, J Viral Hepat 2015 

DAAs	
  bei	
  akuter	
  HCV-­‐InfekHon	
  

•  pegIFN / RBV + Telaprevir or Boceprevir: 56-84%  

•  Sofosbuvir + RBV: 21-92% 

•  Sofosbuvir + Simeprevir: 93% 

•  Sofosbuvir + Ledipasvir: 100% 



Sofosbuvir	
  und	
  Ledipasvir	
  bei	
  akuter	
  HCV-­‐
InfekHon	
  

20	
  PaBenten	
  mit	
  akuter	
  HCV-­‐InfekBon,	
  G1	
  Monoinfiziert	
  (11	
  G1a)	
  

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

SOF/LDV	
  für	
  6	
  Wochen	
  

Deterding	
  K,	
  EASL	
  2016,	
  Abs.	
  LB08	
  

Virologisches	
  Ansprechen	
  nach	
  6	
  Wochen	
  SOF/LDV	
  
Rockstroh	
  J,	
  abstr.	
  154LB,	
  CROI	
  2016	
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1	
  ReinfecHon	
  
2	
  LTFU	
  

20/26	
  

SVR12	
  bei	
  HIV-­‐HCVG1/4	
  

77	
  %	
  

(SVR	
  12	
  =	
  100	
  %)	
  



Inzidenz	
  der	
  HCV-­‐ReinfekHon	
  nach	
  Region	
  

Martin TC, EASL 2016, PS006  

606 HIV+MSM mit akuter HCV-Infektion und Heilung wurden nachbeobachtet: 
 
Reinfektionsrate: 24,6% nach 1.8 Jahren 
Retherapie: SVR 87% 



Inzidenz	
  der	
  zweiten	
  ReinfekHon	
  noch	
  höher!	
  

HR 2.59 (95% CI 1.67- 4.03) 
 

19.9/100py (95% CI 13.3-29.7) 

Martin TC, EASL 2016, PS006  



HCV	
  ReinfekHon/Australische	
  Kohorte	
  

ü  All cases of reinfection 
     occurred in HIV+ MSM  
     with IDU reported  

ü  Need for post treatment  
     surveillance 

ü  Education and harm 
     minimization strategies are   
     needed 

Martinello M et al: FRI-184 

Recent primary infection, n=115 

ATAHC II (untreated), n=30 

ATAHC II (treated), n=52 
Response guided PEG-IFN 

and RBV 
(8-48 weeks) 

Duration of HCV infection  
<24 months 

DARE C I, n=14 
Response guided PEG-IFN, 

RBV and telaprevir 
(8-24 weeks) 

Duration of HCV infection   
6-18 months 

DARE C II, n=19 
Sofosbuvir and RBV 

(6 weeks) 
Duration of HCV infection  

<12 months 

ETR, n=43 ETR, n=12 ETR, n=17 

SVR, n=34 SVR, n=9 SVR, n=6 

Reinfection, n=3 Reinfection, n=1 Reinfection, n=1 

Relapse, n=6 Relapse, n=2 Relapse, n=9 

LTFU at ETR, n=1 

Participants type Cases of 
infection 

Number at 
risk 

Person 
years 

follow up 
(PYFU) 

Incidence 
per 100 
PYFU 

95% CI 

All 5 54 56 8,88 3.70, 21.34 

HCV mono-
infection 0 16 16 0 0. 23,.06* 

HIV-HCV co-
infection 5 38 41 12,.30 5.12, 29.56 

* One sided, 97.5% 



HBV	
  



Seroprevalenz HBsAg (%) 

2.62 

0.67 

1.62 

Schweitzer A et al. LANCET 2015 
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male 
female 

1 6 1 

Seroprävalenz	
  HBsAg	
  2.3%	
  (18/793)	
  

5 4 
15 2 

2.3% 

n=62 n=253 n=256 n=131 n=40 n=51 n=793 

1 

Solbach et al., EASL 2016 (PS137)  

18 HBsAg positive patients 

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

à PPV 0 for AST and 0.016 for ALT 

62,4% 18,6% 

19% 

anti-HBs and anti-HBc negative 

anti-HBs positive 

anti-Hbc and/or HBsAg positive 



HBV	
  –	
  doch	
  alle	
  behandeln?	
  

Chang et al., EASL 2016, PS049 

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

No/mild Inflammatory Phase 

Patienten >40 Jahre... 



Therapie	
  der	
  chronischen	
  HBV	
  InfekHon	
  (no/mild	
  inflammatory	
  phase)	
  
reduziert	
  Zirrhose/HCC	
  Risiko	
  und	
  verbessert	
  Überleben	
  

Chang et al., EASL 2016, PS049 



Author	
   Substance	
  
(Company)	
  

Class	
   Phase	
   Outcome	
  

BuH	
  M	
  et	
  al.	
  
(GS06)	
  
	
  

Tenofovir	
  alafenamide	
  
(Gilead)	
  

NUC	
   Phase	
  III	
  
HBeAg 

negative 

	
  
	
  

Chan	
  H	
  Y-­‐L	
  et	
  al.	
  
(GS12)	
  

Tenofovir	
  alafenamide	
  
(Gilead)	
  

NUC	
   Phase	
  III	
  
HBeAg 
positive 

Neues	
  Tenofovir	
  -­‐TAF	
  



TAF Phase III Results: Primary Endpoint (HBV 
DNA <29 IU/mL) Study 108 and 110 

H
B

V
 D

N
A 

<2
9 

IU
/m

L,
 %

  

TAF TDF 

94 93 

268/2
85 

130/1
40 

H
B

V
 D

N
A 

<2
9 

IU
/m

L,
 %

  

TAF TDF 

371/581 195/292 

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

HBeAg	
  negaHve	
  
Study	
  108,	
  BuH	
  M	
  et	
  al.	
  	
  

HBeAg	
  posiHve	
  
Study	
  110,	
  Chan	
  H	
  Y-­‐L	
  et	
  al.	
  	
  



Mehr	
  ALT-­‐Normalisierung	
  unter	
  TAF	
  

Central lab upper limit of normal (ULN): males ≤43 U/L, females ≤34 U/L (≥69 y, males ≤35 U/L, 
females ≤32 U/L);  AASLD criteria ULN: males ≤30 U/L, females ≤19 U/L. 

Central Laboratory AASLD Laboratory Criteria 

TAF TDF 
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p <0.001 

‒
0.42 

‒
2.29 

p <0.001 

‒
0.10 

‒
1.72 

TAF 
n=581 

TDF 
n=292 p-value 

sCr change, mg/dL 0.009 
(0.124) 

0.026 
(0.095) 0.020 

eGFRCG change, mL/min -0.3 
(14.5) 

-4.7 
(13.5) <0.001 

No dipstick proteinuria, 
n/n (%) 

419/577 
(73) 

221/286 
(77) 0.21 

Confirmed renal events, 
n (%) 

sCr ≥0.5 mg/dL 
from baseline 0 0 − 

eGFRCG <50 mL/
min 0 5 (2) 0.004 

PO4 <2.0 mg/dL 3 (<1) 1 (<1) 1.0 
BuH	
  M	
  et	
  al.	
  GS06,	
  and	
  Chan	
  H	
  Y-­‐L	
  et	
  al.	
  GS12	
  



     HBeAg +                                 HBeAg -  

     HBsAg +                                                                                                           
HBsAg -  

     HBV DNA 

     ALT 

Immune 
tolerance 

Immune clearance Inactive carrier cure 

Milestone 1: 
Start of 
immune control 

Milestone 2: 
HBeAg SC 

Milestone 3: 
undetectable 
HBV DNA 

Milestone 4: 
HBsAg 
clearance 

Milestone 5: 
cccDNA clearance 

     HBeAg +                                 HBeAg -  

     HBsAg +                                                                                                           
HBsAg -  

1. Suppression of HBV 
DNA 

Behandlungsziele	
  HBV	
  

2. HBeAg SC 3. HBsAg 
loss 

accelerate the development towards cure 



Author	
   Substance	
  (Company)	
   Class	
   Phase	
  

Yuen	
  M-­‐F	
  et	
  al.	
  	
  
(LB06)	
  
	
  

NVR3-­‐778	
  (Novira	
  TherapeuHcs)	
   Core	
  inhibitor	
   Phase	
  1b	
  
 

Mani	
  N	
  et	
  al.	
  	
  
(THU-­‐198)	
  

AB-423 (Arbutus Biopharma) Capsid 
assembly 
inhibitor             
(small 

molecule) 

preclinical 
(mice) 

Li	
  P-­‐C	
  et	
  al.	
  	
  
(FRI-­‐136)	
  

 CpAMs (Assembly Biosciences) Core protein 
assembly 

modulators 

preclinical 

Yuen	
  M-­‐F	
  et	
  al.	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
(THU-­‐193)	
  

ARC-­‐520	
  (Arrowhead	
  
PharmaceuHcals)	
  

siRNA	
   Phase	
  IIa	
  

Xu	
  Z	
  et	
  al.	
  	
  
(THU-­‐213)	
  

ARC-­‐520	
  (Arrowhead	
  
PharmaceuHcals)	
  

siRNA	
   Chimps	
  

Blank	
  A	
  et	
  al.	
  	
  
(PS054)	
  

Myrcludex B (Maxwell Biotech) Entry inhibitor Phase 0/I 

Neue	
  Strategien	
  HBV	
  –	
  experimentell/früh	
  klinisch	
  



Inhibition of HBV capsid assembly and pgRNA encapsidation are well 
validated targets 

Winne%et%al,%Mol.Cell%1999%

Core%+%pgRNA%

Assembly%

rcDNA=containing%
nucleocapsid%

Retrotranscrip@on%
+%DNA%replica@on%

pol%

tyrosine)

G)A)A)

(cf.%%Campagna%et%al%J.Virol.%2013)%

Hu%et%al.,%Ann.%Rep.%in%Med.%Chem.%2013%

N
H

O

S OO

R3

R1

R2

NVR%3=778%

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

GLS-4 capsid  
assembly 
inhibitor 
(Bassit L et al. 
LB050/
EASL_ILC 
2016) 

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

NVR-­‐3-­‐778	
  	
  	
  
core	
  inhibitor	
  
	
  
HBV	
  DNA	
  decline	
  
with	
  highest	
  dose	
  
(600mg):	
  1.72	
  log,	
  
and	
  plus	
  pegIFN:	
  
1.97	
  log	
  
	
  
(Yuen	
  M-­‐F	
  et	
  al.	
  
LB06/EASL_ILC	
  
2016)	
  
	
  
 

1 SAE: Grad 3 Hand-Foot Rash 
Kein Effekt auf HBsAg 



RNAi therapeutics vs. reverse transcriptase 
inhibitors (NUCs) for treatment of chronic HBV 

Courtesy Xu Z et al. Poster THU-213 



HBsAg	
  reducHon	
  in	
  naïve	
  HBeAg	
  posiHve	
  and	
  negaHve	
  paHents	
  with	
  chronic	
  
HBV	
  axer	
  RNA	
  interference	
  therapy	
  with	
  ARC-­‐520	
  

Two distinct patterns of 
HBsAg reduction 

HBeAg positive: 
Immediate antiviral effect 
Max 1.8 log, mean 1.5 

log reduction 
Still reduced at day 85 

HBeAg negative: 
Delayed response 
Max 0.5 log, mean 0.3 

log reduction 
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Transitional patient was HBeAg-pos. at 
baseline and          HBeAg negative at days 3 

to 43 

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



Marcellin	
  P	
  et	
  al.	
  FRI-­‐137	
  

HBeAg	
  negaHve	
  paHents	
  

S-­‐Collate	
  study:	
  Langzeitresultate	
  PEG	
  enyäuschend	
  

Combined response = ALT normalisation plus HBV DNA < 2000 IU/mL 



Marcellin	
  P	
  et	
  al.	
  FRI-­‐137	
  

S-­‐Collate	
  study:	
  Langzeitresultate	
  PEG	
  enyäuschend	
  



Add-­‐on	
  peg-­‐interferon-­‐alfa-­‐2a	
  bei	
  HBeAg-­‐
negaHven	
  PaHenten	
  

Author	
   PopulaHon	
   Study	
  design	
   Follow-­‐up	
  

LamperHco	
  P	
  et	
  al.	
  
(LBP521)	
  
	
  

HBeAg-­‐negaHve,	
  HBV	
  
type	
  D	
  (n=70)	
  

ProspecHve,	
  single	
  arm	
  
(mulHcenter)	
  	
  

(add-­‐on	
  for	
  48	
  weeks)	
  

Week	
  96	
  
 

Sprinzl	
  MF	
  et	
  al.	
  	
  
(LBP517)	
  

HBeAg	
  negaHve	
  on	
  
NUC	
  (n=137)	
  	
  
	
  

RCT	
  (2:1)	
  
(add-­‐on	
  for	
  48	
  weeks)	
  

Week	
  24	
  
interim	
  
analysis	
  

Yu	
  Y	
  et	
  al.	
  	
  
(FRI-­‐151)	
  

HBeAg	
  posiHve	
  
(n=157)	
  	
  

RetrospecHve,	
  
comparing	
  add-­‐on	
  for	
  48	
  weeks	
  	
  
(n=81)	
  vs.	
  conHnued	
  ETV	
  (n=116)	
  

Week	
  48	
  
(higher	
  rate	
  
of	
  HBeAg-­‐

seoconversio
n	
  and	
  HBsAg	
  

loss	
  



Sprinzl	
  MF	
  et	
  al.	
  LBP517	
  

HBsAg decline ≥ 10% after 
24 weeks  
NUC alone: 37%  
Peg-IFNa add-on: 71%;  
p=0.0006 

Add-­‐on	
  peg-­‐interferon-­‐alfa-­‐2a	
  bei	
  HBeAg-­‐
negaHven	
  PaHenten	
  



Does antiviral treatment affect 
 the clinical long-term outcome of 

hepatitis delta? 
  

A. Wranke1,  
 

B. Cale Serrano1, B. Heidrich1, J. Kirschner1, B. Bremer1, 
 S. Hardtke1, K. Deterding1, K. Port 1, M. Cornberg1, M. P. Manns1,  

H. Wedemeyer1, 2,3 

 
1Department 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	
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Interferon	
  bisher	
  das	
  einzige	
  Medikament	
  gg.	
  Delta-­‐HepaHHs	
  

death 

Wranke	
  A	
  et	
  al.	
  PS053	
  

N=136	
  



Yurdaydin	
  C	
  et	
  al.	
  FRI-­‐111	
  

Prenylierungsinhibitoren:	
  neue	
  
Substanzklasse	
  gegen	
  HDV	
  



Neue	
  Therapien	
  bei	
  HepaHHs	
  Delta	
  

Review: Hughes, Wedemeyer, Harrison Lancet 2011 

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

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



8wks. MCD diet +4wks. Vhc. +4wks. CVC 

H
&

E 

MCD diet - progressive steatosis & fibrosis 

Vhc. p.o. 1x/d 

CVC p.o. 1x/d 

 8wks.     
4wks. 

  0wks. 

   Steatosis Lobular Inflammation Hepatocyte Ballooning NAFLD Activity Score 

n = 8 

   Vhc.    CVC    Vhc.     CVC     Vhc.   CVC    Vhc.  CVC 

EvaluaHon	
  des	
  CCR2/5-­‐Inhibitors	
  CVC	
  in	
  SteatohepaHHs	
  
und	
  Fibrose	
  

Puengel T, et al. ILC #GS-10 



Vielen	
  Dank	
  für	
  die	
  Aufmerksamkeit!	
  





Stable HCV GT3a Replicon EC50 
NS3/4AProtease 

Inhibitor nM NS5A Inhibitor pM 

ABT-493 1.6 ABT-530 2 
Grazoprevir1 35 Elbasvir7 140 

GS-98572 6.1 Velpatasvir8 20 
Simeprevir3,4 472 Ledipasvir9 168,000 
Paritaprevir 19 Ombitasvir 19 

Asunaprevir5 1162 Daclatasvir10 530 
Odalasvir11 48 
MK-840812 2 

ABT-493 and ABT-530 Have Potent Activities 
Against All Major HCV Genotypes, Including GT3 
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