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WhatWhat TreatmentTreatment for Non for Non 
RespondersResponders to SOCto SOC

•• PreventionPrevention ofof thethe nonresponsenonresponse to SOCto SOC

•• Management Management ofof thethe nonresponsenonresponse to SOCto SOC

•• Future SOC Future SOC andand retreatmentretreatment ofof nonnon--
respondersresponders
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PreventingPreventing NonresponseNonresponse
to to StandardStandard--ofof--CareCare



ImprovingImproving PegPeg--IFNIFNαα--RibavirinRibavirin
TreatmentTreatment OutcomesOutcomes

•• ImproveImprove compliancecompliance

•• ReduceReduce weightweight andand control control insulininsulin resistanceresistance

•• Manage Manage sideside--effectseffects

•• TailorTailor PegPeg--IFNIFNαα//ribavirinribavirin treatmenttreatment durationduration

•• IncreaseIncrease drugdrug exposureexposure



ImproveImprove ComplianceCompliance
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PEG IFNPEG IFNαα2b 1.5 2b 1.5 µµg/kg  g/kg  
+RBV 800 mg/d+RBV 800 mg/d

PEG IFNPEG IFNαα2b 1.5 2b 1.5 µµg/kg  g/kg  
+RBV >10.6 mg/kg/d+RBV >10.6 mg/kg/d

Influence of Compliance on SVRInfluence of Compliance on SVR

((McHutchisonMcHutchison et al. Gastroenterology 2002;123:1061et al. Gastroenterology 2002;123:1061--9)9)

Genotype 1Genotype 1
PEG IFNPEG IFNαα2b 1.5 2b 1.5 µµg/kg  g/kg  

+RBV >10.6 mg/kg/d+RBV >10.6 mg/kg/d

p<0.05p<0.05 p<0.05p<0.05 p<0.05p<0.05



RoleRole ofof TherapeuticTherapeutic EducationEducation
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Impact Impact ofof Nurse Nurse FollowFollow--upup
on on ComplianceCompliance

84%84%
77 %77 %

24 24 weeksweeks RxRx

70 %70 %

53 %53 %

0 %0 %

20 %20 %

40 %40 %

60 %60 %

80 %80 %

100 %100 %

48 48 weeksweeks RxRx

Nurse Nurse followfollow--upup

No nurse No nurse followfollow--upup

NSNS

p = 0.03p = 0.03

(Larrey D et (Larrey D et alal, AASLD 2007), AASLD 2007)

%
 

%
 c

om
pl

ia
nt

co
m

pl
ia

nt



ReduceReduce WeightWeight andand Control Control 
InsulinInsulin ResistanceResistance



((RomeroRomero--GomezGomez M et M et alal., ., GastroenterologyGastroenterology 2005;128:6382005;128:638--41)  41)  
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Impact of MetformineImpact of Metformine
HOMA >2, Genotype 1 (n=123)HOMA >2, Genotype 1 (n=123)

PegIFNPegIFN--αα2a + ribavirin + 850 mg/d metformine (n = 59)2a + ribavirin + 850 mg/d metformine (n = 59)

PegIFNPegIFN--αα2a + ribavirin + placebo (n = 64)2a + ribavirin + placebo (n = 64)

4.64.6

58%58%

29%29%

p = 0.03p = 0.03

AllAll FemalesFemales



Manage SideManage Side--EffectsEffects



Impact of Ribavirin Dose Impact of Ribavirin Dose 
Reduction on SVRReduction on SVR
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(Reddy et al, Clin Gastroenterol Hepatol 2007;5:124(Reddy et al, Clin Gastroenterol Hepatol 2007;5:124--9)   9)   

SVR SVR 
RelapseRelapse67%67%
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Management of NeutropeniaManagement of Neutropenia

•• Infections during treatment are not Infections during treatment are not 
related to neutropeniarelated to neutropenia

•• Occasional use of GOccasional use of G--CSF if neutrophil CSF if neutrophil 
count <500/mmcount <500/mm33



Thrombocytopenia in Cirrhotics Thrombocytopenia in Cirrhotics 
Eltrombopag trialEltrombopag trial

(McHutchison et al., N Engl J Med 2007;357:2227(McHutchison et al., N Engl J Med 2007;357:2227--36)  36)  



(McHutchison et al., N Engl J Med 2007;357:2227(McHutchison et al., N Engl J Med 2007;357:2227--36)  36)  

Thrombocytopenia in Cirrhotics Thrombocytopenia in Cirrhotics 
Eltrombopag trialEltrombopag trial



Psychiatric DisordersPsychiatric Disorders

•• Depression:Depression:
•• No preventionNo prevention
•• Contact psychiatrist if neededContact psychiatrist if needed

•• Hypersensitivity with irritability and Hypersensitivity with irritability and 
anxietyanxiety

•• Secondary to IFNSecondary to IFN--induced sleeping deprivationinduced sleeping deprivation
•• Address sleeping issues with anxiolytics rather Address sleeping issues with anxiolytics rather 

than sleeping pillsthan sleeping pills



Tailor PegTailor Peg--IFNIFNαα--Ribavirin Ribavirin 
Treatment DurationTreatment Duration



OnOn--Treatment ResponsesTreatment Responses
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Baseline Week 4 Week 8 Week 12

-2 log



OnOn--Treatment ResponsesTreatment Responses

LLOD

Baseline Week 4 Week 8 Week 12

-2 log

RVR
Slow VR

EVR



OnOn--Treatment ResponsesTreatment Responses

LLOD

Baseline Week 4 Week 8 Week 12

-2 log

Slow VR



(Berg et al., Gastroenterology 2006;130:1086(Berg et al., Gastroenterology 2006;130:1086--97) 97) 
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HCV RNA HCV RNA ≥≥ 10 IU/ml at week 12, HCV RNA < 10 IU/ml at week 2410 IU/ml at week 12, HCV RNA < 10 IU/ml at week 24

(Pearlman et al., Hepatology 2007;46:1671(Pearlman et al., Hepatology 2007;46:1671--4) 4) 
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Increase Drug ExposureIncrease Drug Exposure



Increase Drug ExposureIncrease Drug Exposure
““DifficultDifficult--toto--treattreat““ patientspatients
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PegIFNPegIFN--αα2a2a
180 180 μμg qwg qw
+ ribavirin+ ribavirin
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PegIFNPegIFN--αα2a2a
270 270 μμg qwg qw
+ ribavirin+ ribavirin

1.2 g/d1.2 g/d

PegIFNPegIFN--αα2a2a
270 270 μμg qwg qw
+ ribavirin+ ribavirin

1.6 g/d1.6 g/d

(Fried et al., Hepatology 2008;48:1033(Fried et al., Hepatology 2008;48:1033--43) 43) 



SummarySummary

•• Failure of pegFailure of peg--IFNIFNαα/ribavirin therapy to eradicate /ribavirin therapy to eradicate 
HCV can be prevented by simple, nonHCV can be prevented by simple, non--mutually mutually 
exclusive measures, including:exclusive measures, including:

•• Ensuring optimal complianceEnsuring optimal compliance

•• Reducing weight and controlling insulin resistanceReducing weight and controlling insulin resistance

•• Avoiding doseAvoiding dose--reductions and treatment interruptions by reductions and treatment interruptions by 
appropriately managing side effectsappropriately managing side effects

•• Increasing treatment duration in slow virological respondersIncreasing treatment duration in slow virological responders

•• Increasing drug exposure in difficultIncreasing drug exposure in difficult--toto--treat patientstreat patients



IIII

Managing NonrespondersManaging Nonresponders
to Standardto Standard--ofof--CareCare



Management of PegManagement of Peg--IFNIFNαα--
Ribavirin Treatment FailureRibavirin Treatment Failure

•• Retreatment with PegRetreatment with Peg--IFNIFNαα and and 
RibavirinRibavirin

•• Maintenance therapyMaintenance therapy



Retreatment with PegRetreatment with Peg--IFNIFNαα
and Ribavirinand Ribavirin
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(Shiffman et al., Gastroenterology 2004;126:1015(Shiffman et al., Gastroenterology 2004;126:1015--23)   23)   

HALTHALT--C TrialC Trial
Nonresponders, Advanced Fibrosis, PegNonresponders, Advanced Fibrosis, Peg--IFNIFNαα2a + RBV2a + RBV
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EPICEPIC--3 Trial3 Trial
Nonresponders, Advanced Fibrosis, PegNonresponders, Advanced Fibrosis, Peg--IFNIFNαα2b + RBV2b + RBV

(Poynard et al., Gastroenterology 2009;136:1618(Poynard et al., Gastroenterology 2009;136:1618--28) 28) 
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(Jensen et al., Ann Intern Med 2004;150:528(Jensen et al., Ann Intern Med 2004;150:528--40)   40)   

REPEAT TrialREPEAT Trial
Nonresponders PegNonresponders Peg--IFNIFNαα2b + RBV, Peg2b + RBV, Peg--IFNIFNαα2a 2a ±± Induction + RBVInduction + RBV



PegIFN-α2a 360 µg/week
+ RBV 1000-1200 mg

PegIFN-α2a 180 µg x 2/week 
+ RBV 1000-1200 mg

PegIFN-α2a 360 µg/week 
+ RBV 1200-1600 mg

PegIFN-α2a 180 µg x 2/week 
+ RBV 1200-1600 mg

0 W48W24 W96

Follow-up

Follow-up

Follow-up

Follow-up

W72 

EPOETIN-β 30 000 UI/week 
if Hb<12g/dL for males and <11g/dL for females

n=104

SYREN Trial

Interim Analysis
n=101

(Hézode et al., EASL 2009) 
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Maintenance TherapyMaintenance Therapy



HALTHALT--C TrialC Trial
Nonresponders, Advanced FibrosisNonresponders, Advanced Fibrosis

90 90 μμg/wk PegIFNg/wk PegIFN--αα2a + RBV Maintenance (3.5 years)2a + RBV Maintenance (3.5 years)

(Di Bisceglie et al., N Engl J Med 2008;359:2429(Di Bisceglie et al., N Engl J Med 2008;359:2429--41) 41) 



EPIC-3 Time to 1st Clinical Event 
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SummarySummary

•• In patients who failed to respond to pegIn patients who failed to respond to peg--IFNIFNαα--
Ribavirin therapy,Ribavirin therapy,

•• Retreatment yields very low SVR rates in patients Retreatment yields very low SVR rates in patients 
infected with genotypes 1 and 4infected with genotypes 1 and 4

•• Retreatment with higher doses of pegRetreatment with higher doses of peg--IFNIFNαα and/or and/or 
ribavirin may restore a significant antiviral ribavirin may restore a significant antiviral 
responseresponse

•• Maintenance therapy does not appear to bring any Maintenance therapy does not appear to bring any 
substantial benefit in the majority of nonsubstantial benefit in the majority of non--
respondersresponders



IIIIII

Future SOC and Retreatment Future SOC and Retreatment 
of Nonrespondersof Nonresponders



HCVHCV

inhibitorinhibitor

RibavirinRibavirinPegylated Pegylated 
IFNIFN--αα

++



NS3/4A Protease Inhibitors NS3/4A Protease Inhibitors 
in Phase III Developmentin Phase III Development

Telaprevir (Vertex)

Boceprevir (Merck)
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(H(Héézode et al., N Engl J Med 2009;360:1839zode et al., N Engl J Med 2009;360:1839--50) 50) 
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*18% of the patients without an RVR were treated for 48 weeks*18% of the patients without an RVR were treated for 48 weeks



SPRINTSPRINT--1 Trial (Naive, Gen 1)1 Trial (Naive, Gen 1)
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PROVE 3 Trial (Phase II)PROVE 3 Trial (Phase II)
NonrespondersNonresponders, Genotype 1, Genotype 1
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Telaprevir SideTelaprevir Side--EffectsEffects

•• More frequent than SOCMore frequent than SOC

•• RashRash
–– Severe (grade 3) rash <10%Severe (grade 3) rash <10%
–– No grade 4 rashNo grade 4 rash

•• PruritusPruritus

•• AnemiaAnemia



•• More frequent than SOCMore frequent than SOC

•• Anemia Anemia 

–– ~1g/dL incremental hemoglobin decrease~1g/dL incremental hemoglobin decrease

–– Management with EPO is associated with increased Management with EPO is associated with increased 
completion ratescompletion rates

•• DysgueusiaDysgueusia

Boceprevir SideBoceprevir Side--EffectsEffects



Telaprevir in HCV Genotypes Telaprevir in HCV Genotypes 
Other Than 1Other Than 1

Genotype 1Genotype 1 Genotype 2Genotype 2 Genotype 3Genotype 3 Genotype 4Genotype 4

Day 3Day 3 --3.63.6 --3.03.0 --0.80.8 --1.21.2

Day 15Day 15 --4.24.2 --3.13.1 --0.10.1 --0.90.9

(Foster et al., EASL 2009; Benhamou et al., EASL 2009) (Foster et al., EASL 2009; Benhamou et al., EASL 2009) 



DAAs in DevelopmentDAAs in Development

•• NS3/4A protease inhibitorsNS3/4A protease inhibitors

•• Inhibitors of HCV replicationInhibitors of HCV replication
•• Nucleoside/nucleotide analoguesNucleoside/nucleotide analogues
•• Nonnucleoside  inhibitors of RdRpNonnucleoside  inhibitors of RdRp
•• NS5A inhibitorsNS5A inhibitors
•• Cyclophilin inhibitorsCyclophilin inhibitors
•• Antagonists of miR122Antagonists of miR122



Antiviral Efficacy of NS3/4A Antiviral Efficacy of NS3/4A 
Protease InhibitorsProtease Inhibitors

DrugDrug PhasePhase DoseDose DurationDuration Median/mean logMedian/mean log
HCV RNA reductionHCV RNA reduction

TelaprevirTelaprevir IIIIII 750 mg q8h750 mg q8h 14 days14 days --4.4 4.4 

BoceprevirBoceprevir IIIIII 400 mg tid400 mg tid 7 days7 days --1.61.6

TMC435TMC435 IIII 200 mg qd200 mg qd 7 days7 days --4.14.1

ITMNITMN--191/R7227191/R7227 IIII 200 mg q8h200 mg q8h 14 days14 days --3.83.8

MKMK--70097009 IIII 700 mg bid700 mg bid 8 days8 days --4.74.7

BI201335BI201335 IIII 240 mg qd240 mg qd 14 days14 days --4.04.0

NarlaprevirNarlaprevir IIII 400 mg bid400 mg bid 7 days7 days --4.24.2

BMSBMS--650032650032 II 300 mg bid300 mg bid 3 days3 days --3.33.3
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--1.5 log 1.5 log 1500 mg qd 1500 mg qd 

--2.1 log2.1 log 750 mg bid750 mg bid
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--2.7 log 2.7 log 1500 mg bid 1500 mg bid 

--0.9 log 0.9 log 750 mg QD 750 mg QD 

R7128 (Phase Ib)R7128 (Phase Ib)

(Reddy et al., AASLD 2007)



Antiviral Efficacy of NNIsAntiviral Efficacy of NNIs

DrugDrug PhasePhase DoseDose DurationDuration Median/mean logMedian/mean log
HCV RNA reductionHCV RNA reduction

GSGS--91909190 IIII 40 mg bid40 mg bid 8 days8 days --1.4 1.4 

FilibuvirFilibuvir IIII 300 mg bid300 mg bid 8 days8 days --2.12.1

ANA598ANA598 IIII 800 mg bid800 mg bid 3 days3 days --2.92.9

BI207127BI207127 IIII 800 mg q8h800 mg q8h 3 days3 days --3.13.1

VCHVCH--759759 IIII 400 mg tid400 mg tid 10 days10 days --1.71.7

ABTABT--333333 IIII 600 mg bid600 mg bid 2 days2 days --1.51.5

VXVX--222222 IbIb 750 mg bid750 mg bid 3 days3 days --3.73.7

MKMK--32813281 IbIb 800 mg bid800 mg bid 7 days7 days --1.3 (1a), 1.3 (1a), --3.8 (1b)3.8 (1b)



BMSBMS--790052790052
NS5A Inhibitor, in vivo efficacyNS5A Inhibitor, in vivo efficacy

(Nettles et al., AASLD 2008)(Nettles et al., AASLD 2008)

Placebo (n = 2)Placebo (n = 2)
BMS 790052 1 mg (n = 6)BMS 790052 1 mg (n = 6)
BMS 790052 10 mg (n = 5)BMS 790052 10 mg (n = 5)
BMS 790052 100 mg (n = 5)BMS 790052 100 mg (n = 5)00
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DEBIODEBIO--025 (Cyclophilin Inhibitor)025 (Cyclophilin Inhibitor)

(Flisiak et al., Hepatology 2008;47:817-26) 
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SummarySummary

•• TheThe nextnext standardstandard--ofof--carecare treatmenttreatment ofof chronicchronic
hepatitishepatitis C C willwill bebe a triple a triple combinationcombination ofof pegpeg--IFNIFNαα, , 
ribavirinribavirin andand a a proteaseprotease inhibitorinhibitor

•• This This treatmenttreatment yieldsyields SVR rates SVR rates ofof thethe orderorder ofof 70%70%--
80% in na80% in naïïve ve andand 50% in 50% in nonrespondernonresponder genotypegenotype 1 1 
patientspatients

•• A A numbernumber ofof otherother direct direct actingacting antiviral (DAA) antiviral (DAA) drugsdrugs
withwith broaderbroader genotypegenotype coveragecoverage are are atat thethe clinicalclinical
developmentaldevelopmental stagestage
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