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Disclosure

• this presentation is  sponsored by Gilead 
Sciences
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Science April 21,1989
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Houghton Nature Med 2000;6:1084 

The Fathers



MMaimets15

First Treatment Attempts
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Interferon for chronic non-A, non-B 
hepatitis

• 1984 – 86

• 10 patients

• ALT levels fell to normal in 8, remained normal in 5

Hoofnagle Paris 2012



MMaimets15

Pawlotsky ECCMID151991 2001
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2010: The Directly Acting 
Antivirals (DAAs)
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The DAAs

PREVIRs ASVIRs BUVIRs

Schinazi Liver Int 2014;34:s69
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previrs asvirs buvirs

Schinazi Liver Int 2014;34:s69
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2013-2014

2014-2015

Levero Paris 15

HARVONIVIEKIRAX +
EXVIERA

1,4
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Current access to second-generation DAAs 
in the European region

As of April 21st, 2015; restrictions compared to EU 

label (fibrosis stage, genotype, treatment 

experience…) may apply, varying country by country

Not showing early access programs

SMV

SOF

SOF

DCV

3D/r

SOF/

LDV

SMV

PR

Buti EASL 2015
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The DAA regimens

• first-generation PI + PEG/RBV-based
– TLV + PEG/RBV

– BOC + PEG/RBV

• second-generation PI + PEG/RBV-based
– SOF + PEG/RBV

– SMV + PEG/RBV

• interferon free DAA combinations ± RBV
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First-generation PI +
PEG/RBV based regimens
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Pawlotsky ECCMID151991 2001 2011
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Adverse Events

• skin rash (TVR)

• anaemia

• leukopenia

• thrombopenia



MMaimets15

Estonian NPP 2013

• 22 patients, 10 N, 12 M, G1b

• VL 5000 – 5 M

• F 1-2: 3, F 3: 15, F 4: 4 

• SVR24: 13/17 76%
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Estonian NPP 2013

• adverse events 20/22

• skin: 10/22

• anaemia: 9/22

• stopped AE 1/22

• manageable, but not without effort
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Sofosbuvir or Simeprevir +
PEG/RBV based regimens
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1991 2001 2011 2013
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Sofosbuvir + PR
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N Eng J Med 2013;368
NEUTRINO STUDY



SOF + PR 12 weeks (NEUTRINO): SVR12 rates 
by HCV genotype in treatment-naïve patients

Lawitz E, et al. EASL 2013; Oral presentation 1411
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SOF + PR 12 weeks: impact of cirrhosis status 
and G1 subtype on efficacy in treatment-naïve 
patients (NEUTRINO)

FDA backgrounder for FDA advisory committee meeting; October 2013
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Negative predictors: cirrhosis, IL289B non-CC, RNA > 800 000,
BW < 75, male gender
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Simeprevir + PR
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Lancet 2014,384:403 & 414 
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Simeprevir + P/R: Phase III QUEST-1: 

Impact of Subtype & Fibrosis Stage in GT1

• SVR: GT1b > GT1a

• SVR is lowest for patients with GT1a and baseline Q80K mutation

• SVR: F0-F2 > F4
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Safety: The Major Advantage

*Occurring more frequently vs PR except SOF/PR: most frequently reported AE in 

NEUTRINO. Lack of control arm did not allow identification 

of AEs occurring more frequently when SOF is added to PR

D/C: discontinuations; TN: treatment naïve; TE: treatment experienced

1. Manns M, et al. Hep DART 2013. Poster 57

2. Lawitz E, et al. N Engl J Med 2013;368:1878–87

3. Hézode C, et al. AASLD 2012. Poster 755
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What did these studies show

• 12W SOF + PR overall SVR12 90%

• 12W SMV + 24(48)W PR G1b SVR12 85% 

• SVR depends on
– genotype 1b > 1a

– fibrosis stage, cirrhosis

– race

– BMI

– HCV RNA IU/ml

– IL28 subgroup

• safety is not an issue
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Interferon free
DAA combinations ± Ribavirin

2014: The Revolution
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1991 2001 2011 2013 2014+
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the most dramatic advance in treatment of an
infectious disease since the discovery of penicillin
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Which DAAs Can Be Combined
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Nukes

2nd PI

Non-nukes

NS5A

1st PI
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J Med Virology early online

• Satoshi Yoshimi e.a. Long term persistence of 
NS5A inhibitor-resistant hepatitis C virus in 
patients who failed daclatasvir and 
asunaprevir therapy

• NS5A-L31M and -Y93H variants 

• persisted as dominant strains until post-
treatment week 170.
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Studies of interferon free DAA 
combinations ± Ribavirin
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LDV/SOF Clinical Development Program
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LDV/SOF + RBV

LDV/SOF

LDV/SOF + RBV

LDV/SOF

Wk 0 Wk 12 Wk 24

LDV/SOF

LDV/SOF + RBV

Wk 8

 ION-1: treatment naïve,16% cirrhotic; N = 865

 ION-2: treatment experienced, 20% cirrhotic; N = 440

 ION-3: treatment naïve, non-cirrhotic; N = 647

N = 1952 total patients (224 cirrhotics)

ION-1

ION-2

ION-3

LDV/SOF Phase 3 Program (ION-1, ION-2, ION-3)

LDV/SOF Phase 3 Program

Afdhal N, et al. N Engl J Med 2014; 370:1889-1898;

Afdhal N, et al. N Engl J Med 2014;370:1483-1493; 

Kowdley K, et al. N Engl J Med 2014;370:1879-1888

‡
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SVR12 by Presence of Cirrhosis (ITT)

 97% (132/136) cirrhotic patients achieved SVR12

– 2 patients were lost to follow-up; 2 patients relapsed

ION-1 (GT 1, Treatment-Naive, LDV/SOF±RBV x 12 or 24 weeks)

Sulkowski M, IAC 2014, LBPE16

Error bars represent 95% confidence intervals
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Levero Paris 15
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What did these studies show
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Levero Paris 15

Viirus Patsient
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Viirus Patsient

Levero Paris 15
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Levero Paris 15RAV, resistance associated variant (ravieelne quasispecies, Q80K)

Viirus Patsient
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DDId
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HCV therapy
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http://www.hep-druginteractions.org/
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Guidelines 2015 G1,2,3
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In Press, Corrected Proof, Available online 21 April 2015
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http://www.hcvguidelines.org/
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G1, no or compensated cirrhosis

AASLD/IDSA 2015 EASL 2015

BOC/TVR + PEG/RBV NR NR, it is possible, however

SOF/RBV NR NR

SOF/PEG/RBV NR 12W

SIM/PEG/RBV naive, relaps NR 12/24W

SIM/PEG/RBV partials, nulls NR 12/48W

LDV/SOF naive 12W 8W, 12W, 12W + RBV

LDV/SOF nulls 24W or 12W + RBV 24W + RBV

SIM/SOF 24W ± RBV 24W or 12W + RBV

DCV/SOF - 24W or 12W + RBV

OBT/PTV/r/DSV G1a: 24W + RBV
G1b: 12W + RBV

G1a: 24W + RBV
G1b: 12W + RBV



MMaimets15

G1, decompensated cirrhosis

AASLD/IDSA 2015 EASL 2015

BOC/TVR + PEG/RBV NR NR

SOF/RBV NR NR

SOF/PEG/RBV NR NR

SIM/PEG/RBV NR NR

LDV/SOF 24W or 12W + RBV 24W or 12W + RBV

SIM/SOF NR NR

DCV/SOF - 24W or 12W + RBV

OBT/PTV/r/DSV NR NR
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G2 & 3, no or compensated cirrhosis

AASLD/IDSA 2015 EASL 2015

SOF/RBV 12 – 16W 12W

SOF/PEG/RBV 12W (PEG/RBV relapsers) 12W

DCV/SOF - 12W

AASLD/IDSA 2015 EASL 2015

SOF/RBV 24W 24W (naives)

SOF/PEG/RBV 12W 12W

DCV/SOF - 12W + RBV

G2

G3
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G2 & 3, decompensated cirrhosis

AASLD/IDSA 2015 EASL 2015

SOF/RBV 24 – 48W 16 – 20W

SOF/PEG/RBV NR NR

DCV/SOF - 24W or 12W + RBV

AASLD/IDSA 2015 EASL 2015

SOF/RBV 24 – 48W NR

SOF/PEG/RBV NR NR

DCV/SOF - 24W or 12W + RBV

G2

G3
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What’s next
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INF-free

+ INF

HCV ravimid 2015

Webster Lancet 2015;385:1124
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Clin Infect Dis June 2015
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Perfectovir

Dore Clin Infect Dis 2015;60:1829
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Challenges
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