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Hepatitis C Virus Hepatitis C Virus 
• Small RNA-Virus
• Flaviviridae Family
• 6 Genotypes

• Small RNA-Virus
• Flaviviridae Family
• 6 Genotypes

Moradpour et al., Nature Review Microbiol 2007;5:453-63Moradpour et al., Nature Review Microbiol 2007;5:453-63
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genotype 1
50%

genotype 2
10%

genotype 3
35%

other 
genotypes

5%
genotype 1

50%

genotype 2
10%

genotype 3
35%

other 
genotypes

5%

n=246 n=246 

Helbling et al., Hepatology 2002;35:447-54Helbling et al., Hepatology 2002;35:447-54

Hepatitis C Virus Hepatitis C Virus 
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Hepatitis C Prevalence

Modi et al. Hepatology 2000
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1% or 70‘000 
HCV pos

1% or 70‘000 
HCV pos

BAG Bulletin: 1993; 18, 313-321
Sagmeister et al, Euro J Gastroenterol Hepatol 2002; 14:25-34
BAG Bulletin: 1993; 18, 313-321
Sagmeister et al, Euro J Gastroenterol Hepatol 2002; 14:25-34
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Hepatitis C - Trends for CH

Sagmeister et al, Eur J Gastroent Hepatol 2002; 14:25-34Sagmeister et al, Eur J Gastroent Hepatol 2002; 14:25-34
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Natural history of HCV infectionNatural history of HCV infection

DeathDeath

HCCHCC

2-4%/yr2-4%/yr

??????

Acute
Hepatitis
Acute

Hepatitis
HCVHCV

Chronic
Hepatitis
Chronic

Hepatitis

60-80%60-80%

CirrhosisCirrhosis

5-20% in 20 (!) yrs5-20% in 20 (!) yrs

Predictive Factors for Fibrosis Progression
• Alcohol (<20g female; <30g male?), Cannabis, Tobacco
• Age at infection (>40 yrs.?)
• Co-infektion (HIV, HBV)
• Higher Grading and Staging at diagnosis
• Men
• Steatosis/Overweight/Insulin resistance
• Immunodeficiency
• Iron Overload

Predictive Factors for Fibrosis Progression
• Alcohol (<20g female; <30g male?), Cannabis, Tobacco
• Age at infection (>40 yrs.?)
• Co-infektion (HIV, HBV)
• Higher Grading and Staging at diagnosis
• Men
• Steatosis/Overweight/Insulin resistance
• Immunodeficiency
• Iron Overload

RecoveryRecovery
20(-40%)20(-40%)
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DeathDeath
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Who should be tested?Who should be tested?

Ghany et al Hepatology 2009;49:1335-1374Ghany et al Hepatology 2009;49:1335-1374
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Suspicion of HCV-InfectionSuspicion of HCV-Infection

1.HCV-Serology

2.Molecular Assays
• Qualitative
• Quantitative

3. Genotype 

1.HCV-Serology

2.Molecular Assays
• Qualitative
• Quantitative

3. Genotype 

RIBA:
Given the widespread
availability of nucleic acid
testing, the role for RIBA 
testing in HCV diagnosis and 
management has all but
disappeared

RIBA:
Given the widespread
availability of nucleic acid
testing, the role for RIBA 
testing in HCV diagnosis and 
management has all but
disappeared

HCV Antigen
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Interpretation of HCV AssaysInterpretation of HCV Assays
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Liver biopsyLiver biopsy

Grading = inflammatory activity

Staging = Degree of fibrosis

Other diagnosis

Grading = inflammatory activity

Staging = Degree of fibrosis

Other diagnosis
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Non invasive markers of 
fibrosis

Non invasive markers of 
fibrosis

APRI: AST to platelet ratio index
(AST/ULN)/Tc x100

Fibrotest: alfa2-macroglobulin, haptoglobin, 
gamma-GT, Bili, apolipoprotein-A1

Fibroscan

APRI: AST to platelet ratio index
(AST/ULN)/Tc x100

Fibrotest: alfa2-macroglobulin, haptoglobin, 
gamma-GT, Bili, apolipoprotein-A1

Fibroscan
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Fibroscan, Fibrotest, 
APRI and Biopsy

Fibroscan, Fibrotest, 
APRI and Biopsy

• Prospektice Study in 183 Pts with CHC F1=47, F2=52, F3=37, 
F4=46

• Comparison between liver fibrosis (Metavir-Score) and 
Fibroscan, APRI und Fibrotest

• Prospektice Study in 183 Pts with CHC F1=47, F2=52, F3=37, 
F4=46

• Comparison between liver fibrosis (Metavir-Score) and 
Fibroscan, APRI und Fibrotest

Castera et al Gastroenterology 2005;128:343-50Castera et al Gastroenterology 2005;128:343-50
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Indications for treatmentIndications for treatment

• (elevated liver enzymes > 6 Monate)

• HCV RNA positive

• Fibrosis Score (≥ F2 (Metavir), ≥ F3 (Ishak))

• Genotyp I

• Compliance

• No significant contraindication

• (elevated liver enzymes > 6 Monate)

• HCV RNA positive

• Fibrosis Score (≥ F2 (Metavir), ≥ F3 (Ishak))

• Genotyp I

• Compliance

• No significant contraindication
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Treating chronic hepatitis C:
the evolution

Treating chronic hepatitis C:
the evolution
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Efficacy: Genotype Non-1Efficacy: Genotype Non-1
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n=106n=106 n=162n=162 n=111n=111 n=165n=165

24 weeks24 weeks 48 weeks48 weeks

+ 180 ug Peg-IFN-2a once weekly+ 180 ug Peg-IFN-2a once weekly
RBV 1000/1200RBV 1000/1200 RBV 800RBV 800 RBV 1000/1200RBV 1000/1200RBV 800RBV 800

Hadziyannis et al. Ann Intern Med 2004;140:346-55Hadziyannis et al. Ann Intern Med 2004;140:346-55
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Efficacy: Genotype 1Efficacy: Genotype 1
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Hadziyannis et al. Ann Intern Med 2004;140:346-55Hadziyannis et al. Ann Intern Med 2004;140:346-55

Conclusion:
Genotype 1: 
48wks PEG-IFN + Ribavirin

Genotype 2/3:
24 wks PEG-IFN + Riba

ConclusionConclusion::
Genotype 1Genotype 1: : 
48wks PEG48wks PEG--IFN + IFN + RibavirinRibavirin

Genotype 2/3Genotype 2/3::
24 24 wkswks PEGPEG--IFN + IFN + RibaRiba
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Patterns of virological 
response

Patterns of virological 
response

Sustained
response
(SVR)

Baseline Treatment

Time

Undetectable 
HCV RNA

H
CV

 R
N
A

Relapse

Detection limit

6 months

1. Strader D, et al. Hepatology 2004; 39: 1147
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W4
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W12
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Week 12
PCR

Week 24
PCR

Week 48
PCR

Chronic Hepatitis C –
Therapeutic algorythm
Chronic Hepatitis C –
Therapeutic algorythm

Genotype 1
PEG-IFN + Ribavirin

Genotype 2/3
PEG-IFN + Ribavirin

negativ

Tx-End

Tx-End

Davis et al Hepatology 2003;38:645-52Davis et al Hepatology 2003;38:645-52
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Predictive factorsPredictive factors
• Genotype
• Degree of fibrosis
• Insulin resistance/Steatosis
• Age
• Ethnicity
• Viral load
• Body weight
• Sex
• Adherence
• Alcohol

• Genotype
• Degree of fibrosis
• Insulin resistance/Steatosis
• Age
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• Viral load
• Body weight
• Sex
• Adherence
• Alcohol
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IL 28 PolymorphismusIL 28 Polymorphismus

Bochud et al Gastroenterol in pressBochud et al Gastroenterol in press
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IL 28 PolymorphismusIL 28 Polymorphismus

Bochud et al Gastroenterol in pressBochud et al Gastroenterol in press
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Special patient populationSpecial patient population

Normal Transaminases
Acute Hepatitis C
Non-Responders
Liver cirrhosis
Renal failure
HCV-HIV-Co-Infektion
After OLT
Children
Extrahepatic manifestations

Normal Transaminases
Acute Hepatitis C
Non-Responders
Liver cirrhosis
Renal failure
HCV-HIV-Co-Infektion
After OLT
Children
Extrahepatic manifestations
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Effect of SVR 
on natural history
Effect of SVR 

on natural history

Veldt et al: Ann Intern Med 2007:147:677-84Veldt et al: Ann Intern Med 2007:147:677-84

470 Pts with Ishak Score 4-6470 Pts with Ishak Score 4-6
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Regression of cirrhosisRegression of cirrhosis

Mallet et al Ann Intern Med 2008;149:399-403Mallet et al Ann Intern Med 2008;149:399-403

n=96; HCV Zirrhose und INF Therapie (meistens mono)
Follow-up Bx nach Therapie; Zirrhoseregression (≤F2)
n=96; HCV Zirrhose und INF Therapie (meistens mono)
Follow-up Bx nach Therapie; Zirrhoseregression (≤F2)

SVR: 39 (41%) pts
Zirrhoseregression: 18 pts (17 SVR)
SVR: 39 (41%) pts
Zirrhoseregression: 18 pts (17 SVR)
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Nebenwirkungsmanagement
• Grippale Symptome

• Paracetamol

• Dosisreduktion bei Blutbildveränderungen
• Im Einzelfall Erythropoetin/Neupogen

• Depression
• Selektive Serotonin Wiederaufnahmehemmer (SSRI)

• Suizidgefahr
• Therapieabbruch und Hospitalisierung

• Interferon-induzierte Schilddrüsenerkrankungen
• In der Regel kein Grund für Therapieabbruch
• Werden in Abhängigkeit von der Schilddrüsenfunktion 

behandelt
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Maintenance Therapy
HALT-C

Maintenance Therapy
HALT-C

• RCT in 1050 pts with HCV and fibrosis ≥ Ishak 3, CTP ≤ 6

• PEG-INF2a 90ug vs Control

• Follow-up: 3.5

• RCT in 1050 pts with HCV and fibrosis ≥ Ishak 3, CTP ≤ 6

• PEG-INF2a 90ug vs Control

• Follow-up: 3.5

Death Decompensation HCC Fibrosis
progression

PEG 6.6 14.3 2.8 28.2

Control 4.6 13.2 3.2 31.9

Death Decompensation HCC Fibrosis
progression

PEG 6.6 14.3 2.8 28.2

Control 4.6 13.2 3.2 31.9

Di Bisecglie et al N Engl J Med 2008;359:2429-41

Lok et al Gastroenterol 2009;136:138-148

Di Bisecglie et al N Engl J Med 2008;359:2429-41

Lok et al Gastroenterol 2009;136:138-148
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Hepatitis C
Neue Substanzen

Hepatitis CHepatitis C
Neue SubstanzenNeue Substanzen

Thompson et al J Heptol 2009;50:184-94
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Hepatitis C
Neue Substanzen

Hepatitis CHepatitis C
Neue SubstanzenNeue Substanzen

Specifically Targeted Antiviral Therapy for Specifically Targeted Antiviral Therapy for 
Hepatitis C (STATHepatitis C (STAT--C)C)

NS4ANS2

C

E1

p7
ER membrane

NS4B

NS5B

NS5A
NS3

Protease
Inhibitoren
Protease

Inhibitoren
Polymerase
Inhibitoren
Polymerase
Inhibitoren
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New AreaNew Area
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New AreaNew Area
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300mg BID

600mg BID

600mg QD

800mg QD

Plc

No SAE, no treatment discontinuations
Nausea and vomiting more frequent with MK-7009
No SAE, no treatment discontinuations
Nausea and vomiting more frequent with MK-7009

Manns et al. J Hepatol 2009 50 Suppl 1: A1056

MK-7009 + PegIFN + 
RBV
(n = 94)

PegIFN alfa-2a + RBV
(n = 94)

Week 4 Week 48

MK-7009MKMK--70097009
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Rein orale Therapie möglich?
Inform 1

Rein orale Therapie mRein orale Therapie mööglich?glich?
InformInform 11

Gane et al J Hepatol 2009 50 Suppl 1:A1046

• Patienten mit Genotyp 1 (Phase)

• A: Polymerase Inhibitor R7128 (n=8) 500mg/12h d1-3, comb. d4-7

• B: Protease Inhibitor R7227/ITMN-191 (n=9) 100mg/8h d1-3, comb. d4-7

• C: Comb 14 Tage (n=8)

• Placebo (n=2)

• Patienten mit Genotyp 1 (Phase)

• A: Polymerase Inhibitor R7128 (n=8) 500mg/12h d1-3, comb. d4-7

• B: Protease Inhibitor R7227/ITMN-191 (n=9) 100mg/8h d1-3, comb. d4-7

• C: Comb 14 Tage (n=8)

• Placebo (n=2)
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Boceprevir (Sprint-1)BoceprevirBoceprevir (Sprint(Sprint--1)1)

WeeksWeeks

PEG 1.5 µg/kg + REB 800-1400 mg + 
boceprevir 800 mg TID for 48 weeks (n=103)

PEG 1.5 µg/kg + REB 800-1400 mg + 
boceprevir 800 mg TID for 48 weeks (n=103)

PEG 1.5 µg/kg + REB 800-1400 mg + 
boceprevir 800 mg TID 28 wks (n=107)
PEG 1.5 µg/kg + REB 800-1400 mg + 
boceprevir 800 mg TID 28 wks (n=107)

PEG 1.5 µg/kg + REB 800-1400 mg 
48 wks (n=104)

PEG 1.5 µg/kg + REB 800-1400 mg 
48 wks (n=104)

PEG 1.5 µg/kg + REB 800-1400 mg 
+ boceprevir 800 mg TID 24 wks (n=103)

PEG 1.5 µg/kg + REB 800-1400 mg 
+ boceprevir 800 mg TID 24 wks (n=103)

PEG 1.5 µg/kg + REB800-1400 mg + boceprevir 800 mg TID
44 wks (n=103)

PEG 1.5 µg/kg + REB800-1400 mg + boceprevir 800 mg TID
44 wks (n=103)

Follow-up 
44 wks

Follow-up 
44 wks

Follow-up 
24 wks

Follow-up 
24 wks

Follow-up 
24 wks

Follow-up 
24 wks

Follow-up 
24 wks

Follow-up 
24 wks

Follow-up 
44 wks

Follow-up 
44 wks

No lead-in
dosing strategy 
and comparing 
24 vs. 48 wks 
of treatment 

No lead-in
dosing strategy 
and comparing 
24 vs. 48 wks 
of treatment 

ControlControl

Lead-in
dosing strategy 
and comparing 
24 vs. 48 wks 
of treatment

Lead-in
dosing strategy 
and comparing 
24 vs. 48 wks 
of treatment

44 282800 4848 7272

PEG-INTRON + 
REB 800-1400 mg
PEG-INTRON + 
REB 800-1400 mg

4
wks
4

wks

4
wks
4

wks

• 520 behandlungsnaive Patienten mit Genotyp 1 (Phase 2)• 520 behandlungsnaive Patienten mit Genotyp 1 (Phase 2)

Kwo et al J Hepatol 2009 50 Suppl 1:AKwo et al J Hepatol 2009 50 Suppl 1:A
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Boceprevir (Sprint-1)BoceprevirBoceprevir (Sprint(Sprint--1)1)
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Hauptnebenwirkung

Anämie, Dysgeusie

Hauptnebenwirkung

Anämie, Dysgeusie
Kwo et al J Hepatol 2009 50 Suppl 1:AKwo et al J Hepatol 2009 50 Suppl 1:A


