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1. Moradpour D et al. Nat Rev Microbiol. 2007;5:453-463.

40-70 nm in diameter
Envelope proteins E1, E2

Lipid envelope derived from
host cell

Nucleocapsid containing
single-stranded viral RNA
and capsid protein
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Naturlicher Verlauf der HCV Infektion

@ Spontane Viruselimination

HCV
Ausheilung
Akute <1% Chronische Leber- HCC
Hepatitis C Hepatitis C zirrhose
—l Akutes
Leberversagen

Fulminante
Hepatitis
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Akute Hepatitis C

SAaArolioqdle

Abgeschlagenheit
OB-Beschwerden
Ikterus
Enzephalopathie

Transaminasen 1t
Bilirubin 1
Syntheseparameter |
NH3 1

HCV-Ak
HCV-RNA
HCV-Genotyp
(HCV-Ag)
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lkterus: "gutes Zeichen”

Ikterus:
Gelbfarbung von Skleren und Haut durch
Ablagerung von Bilirubin im Gewebe

Ikterische Verlaufsformen der akuten Hepatitis C

haben hohere Spontanheilungschancen!




@
)
-
O
7p)
C

O

e

-

D
C

MEDIZINISCHE
UNIVERSITAT
WIEN

m

Cocain

IVDU/nosocomial

IVDU/tattoo

nosocomial/Cocain

sexual transmission

not known

nosocomial
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IP-10 und IL-28B als pradiktive Faktoren

120 Patienten mit akuter Hepatitis C
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SC no SC IP10 < 540
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Beinhardt et al., Gastroenterology 2011
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Therapie der akuten Hepatitis C

1. Ziel ist die Etablierung der Chronizitat zu verhindern

2. Patientenselektion (Pat. ohne spontane Ausheilung)
=> |FN-assoziierte Morbiditat
=> Therapie assoziierte Kosten

3. Optimaler Zeitpunkt des Therapiebeginnes

Therapiebeginn  HCV-neg.

Kamal et al., Gastro, 2006 Woche 8/12 95/93%
Woche 20 76%

Metaanalyse: Licata et al., J Hep,
—p | KEIN Effektivitatsverlust wenn die Therapie 8 -12
Wochen nach Symptombeginn gestartet wird
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Therapie der akuten Hepatitis C

Symptombeginn Woche 4 Woche 8 Woche 12

>

AnaLrErFl)ese LEP LEP LFP
HCV-RNA (qual./ HCV-RNA HCV-RNA HCV-RNA
quant.)
HCV-Genotyp
Observanz der Viruskinetik Therapie

—p | Therapie: PeglFN-a Monotherapie uber 6 Monate

Hofer H., Therapie der akuten Hepatitis C
In: Leitfaden der Infektionskrankheiten der Leber Sarrazin et al., Z Gastroenterol 2010.
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Therapie der chronischen

Hepatitis C



Der Anfang: Interferon
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Treatment of chronic non-A,non-B hepatitis with recombinant

human alpha interferon. A preliminary report
JH Hoofnagle, KD Mullen, DB Jones, V Rustgi, A Di Bisceglie, M
Peters, JG Waggoner, Y Park, and EA Jones Volume 315:1575-1578
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Treatment of HCV-genotype 1

The Past The Future
.
PeglFN/RBV - Kombinationstherapie:

Effektivitat und Toleranz vergleichbar in VDU

- Zanini et al., (2010): Metaanalyse von 16 prospektiven Studien mit
953 Patienten
- Schulte et al., (2010): Substitutionstherapie

£ 25
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7
>
w
X 0

>

Davis et al., NEJM, 1989, 2Poynard et al., NEJM 1995 3Manns et al., Lancet 2001, “Fried et
al.,NEJM 2001, °Ferenci et al., Gastro 2008



HCV bel Suchtkranken

« Oft bestehen viele Probleme gleichzeitig:
- chronische Hepatitis C, Koinfektionen (HIV,HBV)
- Drogenabusus (aktiv, intermittierend, Substitution)
- Psychiatrische Probleme (z.B. Depressionen)
- Arbeitslosigkeit
- Beziehungsprobleme
- Obdachlosigkeit

 Interdisziplinare Zusammenarbeit zwischen Hepatologen,
Drogentherapeuten, Psychiatern, Sozialarbeitern etc.
entscheidend.

* Die Moglichkeit zu einer solchen interdisziplinaren
Zusammenarbeit ist in Zentren am besten gegeben
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1a, 1b
2a, 2b, 3a
\

North America

HCV-Genotyp

1b

e 1b,6 | &1 1b
’ Japan
India ‘ Indonesia

-

_1b, 32 [

South Australia 7/
Africa

1. Viral Hepatitis C: Available at: http://hopkinsgi.nts.jhu.edu/pages/latin/templates/index.cim?pg=disease1 &organ=2&disease=18&lang_id=1. Accessed September 3, 2010.




% der Patienten

HCV-Genotyp 1

HCV-Genotyp 2&3
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Antivirale Therapie der Hepatitis C

HCV-Genotyp 2&3

Gute Heilungschancen (80-90%) mit einer Kombinationstherapie
bestehend aus Peginterferon/Ribavirin bei einer Therapiedauer von
12-48 Wochen.

— Duale Therapie weiterhin Standard fiir

diese Patientengruppe.

HCV-Genotyp 1

Moderate Heilungschancen (40-50%) mit Peginterferon-alpha/
Ribavirin bei einer Therapiedauer von 24-48 Wochen.

ﬁ Tripletherapie mit HCV Protease-

inhibitoren bei HCV Genotyp-1
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Proteasehemmer
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Internal RNA Envelope Signal

ribosomal binding glyco- peptide
entry site  site proteins
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Telaprevir v_(_ B }! >
Boceprevir =
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Virological response pattern

Baseline Treatment

Null-responder

Breaje#through
Partial :
responder

_ Dﬁies.ztioil JimiS_ i

“~— 6 months—

1. Strader D, et al. Hepatology 2004; 39: 1147
2. Farci P, et al. PNAS 2002; 99: 3081
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On Treatment Response — new terms

Telaprevir Boceprevir

Extended RVR Week 4 Week 12 Week 8 Week 24
HCVRNA HCV RNA | HCV RNA HCV RNA
(eRVR) negative negative negative negative

Week 4/12 Week 12

Futility HCV RNA >1000 IU/mL | HCV RNA 2100 IU/mL




Behandlungsergebnisse

,Nicht-vorbehandelte Patienten®

SPRINT 1-2
ADVANCE
ILLUMINATE
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Ausheilungsraten Ersttherapie mit Tripletherapie

SPRINT-2 ADVANCE ILLUMINATE
80 Il PEG-IFN/RBV 75 [l BOC bzw. TPV,
70 68
60
2 50
o
‘é 40 40
30
20
10

N=1097 N=1095 N=540

Poordad et al., NEJM 2001, Jacobson et al., NEJM 2011, Sherman et al., NEJM 2011



UL  Lcad in Phase - Boceprevir

Im Falle eines RVR:
Option der Weiterbehandlung
ohne DAA?

Fruhe Viruskinetik erlaubt Aussagen
uber das Risiko Resistenzen
zu entwickeln

Nutzen/Risikobewertung zeitlich
vor einer DAA (Direct Acting
Antiviral Drug) Exposition




SVR basierend auf Woche 4 lead In

D 21 log,, HCV RNA decline from baseline

100 -

82

30

60 -

40

20

82
187
228

O -

48 P/R BOC RGT BOC/PR48

I 1 <110g,, HCV RNA decline from baseline

Boceprevir Resistance-associated
Variants™:
2 1 log,, decline:
BOC RGT: 4% (9/232)
BOC/PR48: 4% (9/231)
<1 log,, decline:
BOC RGT: 47% (45/95)
BOC/PR48: 35% (33/94)

* Boceprevir resistance-associated variants determined with population sequencing

Poordad F et al. Hepatology 2010; 52: 402A (abstract)
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Lead-in
PEG2a/b+RBV

Y

Woche 4
HCV-RNA Messung

Y HCV-RNA

negativ

24 Wochen SOC
ohne BOC

Rapid-Responder
(RVR)

Therapieempfehlung Ersttherapie BOC (DGVS/

OGGH 2012, Sarrazin et al.)

Woche 12
HCV-RNA

Woche 8
HCV-RNA Messung

HCV-RNA
negativ

Woche 24
HCV-RNA Messung

28 Wochen
Therapie
(Pat. ohne Zirrhose)

Extended
Rapid Responder
(eRVR)

lungs-

i Abbruch
Behand-

HCV-RNA .
pos. ]

Woche 24

HCV-RNA Messung lungs-

! Abbruch

HCV-RNA
negativ
Woche 36

Stopp BOC
(Pat. ohne Zirrhose)

48 Wochen
Therapie
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Faktoren fur den Therapieerfolg
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Virusfaktoren Wirtsfaktoren Therapie
Viruslast IL-28B SNP Vortherapie
Viruskinetik Alter Art/Dauer
HCV-Genotyp (1a/b) Fibrose Adherence
Resistenzen Insulinresistenz/LDL Nebenwirkungen
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eRVR and SVR rates among treatment-naive and

prior relapsers in telaprevir Phase 2/3 trials

ADVANCE ILLUMINATE REALIZE
100 - 89 92 96
80 -
66
60 - 58
40 -
20 -
189 149
/N = 162
0
T12PR T12PR24 T12PR T12PR24 T12PR48
Relapsers

eRVR+ B SVR in eRVR+ Adda N, et al. CDDW/CASL 2012: A26
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Stopping Rules !!!

Telaprevir Boceprevir

Extended RVR Week 4 Week 12 Week 8 Week 24
HCVRNA HCV RNA | HCV RNA HCV RNA
(eRVR) negative negative negative negative

Week 4/12 Week 12

Futility HCV RNA >1000 IU/mL | 'HCV RNA 2100 IU/mL
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Retrospektive Analyse der Viruskinetik bei Pat mit>1000

IlU/mL HCV RNA zu Woche 4 in TPV Phase 3 Studien

Treatment-naive Treatment-experienced
patients patients
108 108
107
3 1004
£
= 105
’ 7z
s \WLL7Z ~ ~2—
o¢ 10%1 b"/l’ e
C>J é"lr ///'
T 100" "ﬁ’xv///
102.
10 . . . . . . 10 . ; ; . . j
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Weeks Weeks

Jacobson et al. EASL 2012: A56



Behandlungsergebnisse

Re-Therapie bel vorbehandelten Pat.

RESPOND-2
PROVIDE
REALIZE
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Ausheilungsraten bei vorbehandelten Pat.

RESPOND-2 PROVIDE

80 75 B PEG-IFN/RBV

70 [ BOC RGT
Il BOC 44

60

% of Patietns

Prior Prior Nullresponse
Nonresponse (<2logdrop)

Bacon et al., NEJM 2011, Vierling et al., AASLD 2011

Prior Relapse
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REALIZE: SVR bei vorherigen Relapsern,

partiellen Respondern und Null-Respondern

Vorherige | Vorherige partielle | Vorherige Null-
Relapser | Responder | Responder
| |
| |
100 | |
88* | |
83* ! !
80 | |
| |
— | 59* |
L | I
~ | |
2 | |
L | |
24 | |
| |
20 1 ! 15 |
| |
| | >
O i i

Ti12/ LIT12/ Pbo/ T12/ LIT12/ Pbo/ T1i2/ LIT12/ Pbo/
PR48 PR48 PR48 PR48 PR48 PR48 PR48 PR48 PR48

n/N = 121/145 124/141 16/68 29/49 26/48 4/27 21/72  25/75 2/37

* p<0,001 vs. Pbo/PR48
Zeuzem et al, NEJM 2011



Relapsers | Partial I Null
1 1
! Responders ! Responders
- 2 pooled T12/PR48
100 86 85 84 : : - poole
! ! " Pbo/PR48
80 I I
= ! !
£ w | |
o ! !
> 40 I 1
7)) I I
1 1
20 I :
1
i
0
n/N 144/16712/38 53/62 2115  48/57 2/15 34/47 317 108 O/5 11/32 1/5, 24/59 1118 15/38 7/50 1/10
Stage F0-2 F3 Fa Fo-2 F3 F4 F0-2 F3 F4
Zeuzem S, et al. J Hepatol 2011; 54(Suppl)
oo 4 W PR48 ]
83 Bl BOC RGT
80 1 BOC PR48

n/N
Stage

46

12/38 59/79 58/77 2/10 11/22 15/18 2/23 18/38 23/42 0/5 3/10 6/13
F0-2 F3-4 F0-2 F3-4

Bruno S, et al. J Hepatol 2011;54(Suppl.):S4



Neue Nebenwirkungen
Virusresistenz

Medikamenteninteraktionen

Compliance

Kosten?
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Nebenwirkungen Peg/RBV

,Grippeartige” Symptome
Fieber, Mudigkeit
Kopfschmerzen

Gelenks- und Muskelschmerzen
Ubelkeit

Dauer meist etwa 2 Wochen
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Nebenwirkungen Peg/RBV

Wahrend der gesamten Therapiedauer:
Mudigkeit, Schlafstorungen, Depressionen
Gastrointestinale Unvertraglichkeit, Ubelkeit, Diarrhoe
Appetitlosigkeit, Gewichtsverlust
Anamie, Leukozytopenie, Thrombozytopenie

Anstieg von Blutfetten und Harnsaure
Juckreiz, Hautausschlage, Haarausfall

Gelenks- und Muskelschmerzen
Austrocknen von Schleimhauten, chronischer Reizhusten

Schilddrusenfunktionsstorungen
Induktion von Autoimmunerkrankungen

Teratogenitat




Die Haut - Telaprevir
(SCAR: Severe Cutaneous Adverse Reactions)

>50% der Korperoberflache

DRESS

Rasch progredientes Exanthem
Fieber

Gesichtsodem
Lymphadenopathie
Eosinophilie, TA-Erhohung

TEN/SJS

Rasch progredientes Exanthem
Schmerzende Haut
Schleimhautbeteiligung

Blasen, Nekrosen

EM/AGEP

Cacoub et al, J. Hepatology




Ausreichende vorbeugende Hautpflege !!

1 Fingerspitzeneinheit (0,59)..

...fur 2 Handflachen (2%)

Al o\
il
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REALIZE (TPV) und UE

T12/PR48 LI T12/PR48 Pbo/PR48

Patienten, n (%) (N=266) (N=264) (N=132)

Kopfschmerz 112 (42) 109 (41) 49 (37)

Grippeahnliche Erkrankung 85 (32) 94 (36) 33 (25)

Schlaflosigkeit 68 (26) 84 (32) 34 (26)
Pyrexie 60 (23) 71 (27) 36 (27)
Husten 62 (23) 66 (25) 26 (20)
Asthenie 51 (19) 60 (23) 38 (29)

Die Hinterlegung kennzeichnet UE mit einer >10 % hoéheren Inzidenz im T12/PR48-Arm im Vergleich zu Pbo/PR48
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Viral Resistance during TPV Mono

VX-950 dosing period Post-dosing

Long-term follow-up

<
Z
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o
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Lo
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3| Baseline

Long-term

follow-up
Follow-up

7-10 days
post-dosing

3—-7 months
post-dosing

36/155
V36 R155
WT B MA/L BK/T/SIM ET54A M 36/155
IC,, fold
change

EOD = end of dosing

=
el ime (days
36 ‘

B A156V/T 36/156
466 781

36/155 156

Sarrazin et al, Gastroenterology 2007
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Resistenzentwicklung: HCV 1a vs. 1b

Example: Codon 155 of
the HCV Protease

A
K

Subtype 1a Subtype 1b




Drug-Drug Interactions: Contraindications and Caution

Immunosuppressants

[ Contraindicated ]

Potentially significant

[ Oral contraceptives containing

HIV protease inhibitors, NRTIs,
NNRTIs

drospirenone (BOC)

N
[Cisapride ]ﬁ
Sildenafil, tadalafil,
vardenefil for ED '

[ St John’s Wort ] '

[ Sildenafil, tadalafil for PAH

[ Alfuzosin ]
Anticonvulsants: carbamazepine,
phenobarbital, phenytoin (BOC)

t ’ Systemic corticosteroids
Clinically ‘ [Rifampicin ] Rifabutin

significant

drug-drug
interactions P|moz|de }

‘ “ Oral midazolam, triazolam ]

[ Statins: atorvastatin (TVR) [ Ergotderivatives ] Antidepressants

lovastatin, simvastatin

. . Antiarrhythmics ;
Calcium channel blockers Clarithromycin Zolpidem
Inhaled corticosteroids Azole antifungals




Feedback

Home

LATEST ARTICLES

Case Scenarios — Protease inhibitors for
treatment of genotype 1 HCV.

Review - Telaprevir
Meeting Report - Hep DART 2011, Hawaii

Drug Interactions - Telaprevir and oral
contraceptives.

Review - Use of nucleoside/tide analogues in
HBV treatment.

Drug Interactions - Effect of HIV NRTIs on
response to peg-IFN and ribavirin.

Click here for previous news items

SITE UPDATES

Access our comprehensive, user-friendly,
free, drug interaction charts

S~ S— CLICK HERE

Providing clinically useful, reliable,
up-to-date, evidence-based information

New Comedications Added The interaction
charts (web and printed versions) and the HEP
iChart app have been updated to includ...

>>more

Chart Updates
The interactions charts (on line and printable
versions) have been updated to include studies
fromt...

>>more

Major Sponsors J a ﬂ SSe ﬂ

INTERACTION CHARTS FOR YOUR SMART PHONE

HEP iChart - a new app for mobile devices

Download for free to Android and Apple devices (search for HEP iChart)

> Apple: Search for HEP iChart in the App Store or
click here for the iTunes preview

Android: Click here or scan the QR
code with your device for a direct
link to the download page (select
internet/browser option if prompted).

This ie an “offline” app that ie
downloaded to your device (~350 kb).
An internet connection is not required to use the app, but

is needed for downioading updates.

.,

B LVERPOOL

""/ # 7 gy www.hiv-druginteractions.org

A comprehensive HIV drug-drug interaction
resource, freely available to healthcare
workers, patients and researchers.

FOLLOW US ON TWITTER

EMAIL UPDATES

For the latest additions and updates to
the site, click the button to follow
hepinteractions on Twitter.

Click here to register for website
updates.

=

Please add noreply@hep-druginteractions.org and
hivgroup@liv.ac.uk to your address book to aesist in
uninterrupted delivery and check your SPAM or
BULK folder to ensure emails are not being lost.

=
’J MSD VE %E X Terms & Conditions



The real problem

Ribavirin: 6 pills/day
Boceprevir. 12 pills/day
Telaprevir: 6 pills/day

Effect on adherence
Effect on acceptance

© www.123rf.com




Telaprevir exposure reduced after administration in
fasted state versus standard breakfast

N=30 HCV-negative volunteers

TVR 750mg SD TVR 750mg SD TVR 750mg SD TVR 750mg SD TVR 750mg SD
High-calorie, Low-calorie, Low-calorie,
Standard ™ SEE2.EVI BB high-fat =0-da high-protein (e low-fat
breakfast washout washout washout washout
breakfast breakfast breakfast

e-¢» Standard breakfast

2500 1
- oo Fasting
?En 2000 ® -- High-calorie, high-fat breakfast
% I\ ++ Low-calorie, high-protein breakfast
2 1500 - Low-calorie, low-fat breakfast
©
c
8 1000
c
o
o
2 500
>
-

0 T

0 4 8 12 16 20 24

Time (hours)
van Heeswijk R, et al. IWCPHT 2011. Abstract PK_19



Die Zukunft?

Telaprevir Janssen Protease inhibitor zugelassen
(Incivo)

Boceprevir | Schering/MSD Protease inhibitor zugelassen
(Victrelis)

Fadaprovir_[Bohvinger ingohim [Protease nnibtor _[Phases
Simoprovi_[sanssen [ prooase nnibtor__[phases
erictabine [RochePharmasset_|Nus Polymerase mhior_[Phase2
Danoprovir_|Rocholintermune [ Protesse nbtor[phases

Daclatasvir [BMS  |NS5a inhibitor Phase2
650256 |Gilead |Protease inhibitor Phase2
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SVR with 12 or 24 wks. DCV+SOF+RBV

* Very high SVR24 rates with all 24-wk e Similar high SVR4 rates with 12-wk
regimens across genotypes regimens
— SVR12in all 68 pts who have reached time
|
100 100 100 100 100 100 100 100 100 100
00 93 | 93 100 - %_ 95
. | 88
o 1
S g0~ ! 80 A
O I
O |
— 60~ | 60 -
\" 1
< 40- : 40 -
e |
I
O 20 - 20 -
T |
|
0- 1 0 ; -
EOT* SVR24 EOT* SVR24 EOT* SVR4

B soF LI+ bcv B SOF +DcV
0SOF + DCV + RBV

*EOT includes pts who discontinued early, with last visit considered EOT.

Sulkowski MS, et al. AASLD 2012. Abstract LB-2.

B SOF + DCV (12 wk)
CISOF + DCV + RBV (12 wk)
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Zusammenfassung

Nebenwirkungen und Medikamenteninteraktionen beachten!

HCV- 1 - Tripletherapie mit Proteaseinhibitoren:
— Verbessern SVR in HCV-1 (de-novo, vorbehandelte Pat.)

Interferon-freie Therapie und Quadrupeltherapie in klinischer
Erprobung




