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Outline

ÅWhat does óperfectovirô look like?

ïIs it the same for all populations?

ÅAre we there yet?

ïA brief review of the data

ÅAreas for improvement

ÅThe future
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Do the priorities change for 

different populations?

ÅYes and no

ÅPriorities likely the same

ÅOrder of importance likely different

Baby 
Boomers

PWID

Special
Populations



SVR>90%

Toxicity

Tolerability

Drug Interactions
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Helpful
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Bonus

Baby Boomers
ÅOlder
ÅCo-morbidities
ÅOther meds
ÅAdvanced fibrosis
ÅLow transmission risk
ÅLow reinfection risk
ÅHospital care ideal

PWID
ÅYounger
ÅFew/no co-morbidities
ÅOST, few other meds
ÅLimited current fibrosis
ÅHigh transmission risk
ÅHigh reinfection risk
ÅOther models of care



The HCV Toolbox: Mix & Match

Genotype
Subtype

Treatment
History

Cirrhosis

Challenges Treatment Duration

RBV

PI

Nuc

NS5A NNINS5A

NucNuc

RBV

PI

NNI

PI

RBV NS5A

High barrier 

to resistance

Modest barrier 

to resistance

(esp to G1a)

Low barrier 

to resistance

(esp to G1a)



Great options for G1 

3 questions (or maybe just 2)

1. Does the patient have cirrhosis?

2. G1 subtype?

3. Naïve or experienced (and with what)?



Great options for G1

1. Does the patient have cirrhosis?

NoĄŘƻƴΩǘ ƴŜŜŘ ǘƻ ŀǎƪ ǉǳŜǎǘƛƻƴ о ςregimens just about 
the same for naïve and experienced

Naïve/Experienced

SOF/LDV x (8-)12w

PTV/r/OBV/DSVx 12w

SOF/SIM x 12w

SOF/LDV x (8-)12w

PTV/r/OBV/DSV + RBV x 12w

SOF/SIM x 12w

Naïve/Experienced

1b 1a

SOF/DCV x 12w SOF/DCV x 12w

No Cirrhosis

AASLD/IDSA Guidance 2015 



Great options for G1
1. Does the patient have cirrhosis?

Yesςnow question 3 (naïve/experienced) matters and if 
ŜȄǇŜǊƛŜƴŎŜŘΧǿƛǘƘ ǿƘŀǘ i.e. Peg/RBV or Peg/RBV/PI or SOF/SIM?

Naive

1b

SOF/LDV x 12w

PTV/r/OBV/DSV x 12w

SOF/SIM x 24w

1a

SOF/LDV x 12w

PTV/r/OBV/DSV + RBV x 12-24w

SOF/SIM x 24w if Q80K -

Naive ExperiencedExperienced

ĄέмнǿҌw.±έ ƻǊ άнпǿέ ĄέмнǿҌw.±έ ƻǊ άнпǿέ

ĄNo change*

ĄNo change*

ĄNo change*

Ą 24w nulls*

SOF/DCV x 24w ± RBV SOF/DCV x 12wĄNo change ĄNo change

Compensated Cirrhosis

* Not to be used in past PI failures

AASLD/IDSA Guidance 2015 



And if you fail the DAAs?

ÅNot so simple

ÅNo clear evidence

AASLD/IDSA Guidance 2015 

aƻǊŜ ƻƴ ǘƘƛǎ ƭŀǘŜǊΧΦ



Summary SOF/LDV
ÅHighly effective
ïSimilar response (>97%) G1a or G1b

ïRBV unnecessary for non-cirrhotics

ÅDuration
ïVariable 8-12 weeks non-cirrhotic ï12 for naïve cirrhotic

ïó24 weeksô or ó12 weeks + RBVôfor experienced cirrhotics

ÅSafety
ïFew AEs ïheadache, fatigue, mild GI

ÅHigh barrier to resistance
ïRetreatment with SOF-based regimen possible

ÅIssues: Renal disease

DCV

Duration and role of RBV unclear



Summary PTV/r + OBV + DSV +/ RBV

Å Highly effective
ïSVR 96% naïve/experienced

ïSimilar G1a (95%) and G1b (98%)

Å Duration
ïSimilar efficacy & safety in cirrhosis (large dedicated trial)

ï 12 weeks adequate for all but G1a cirrhotics (null) Ą 24 wks

Å Safety
ïPlacebo controlled ïminimal toxicity (headache/fatigue/GI)

ïMostly to do with RBV ïnot needed for G1b

Å Resistance
ïVery few breakthroughs 

ïRelapsers 2 or 3 class resistance

Å Issues: Pill burden, DDIs (minimal with OST), G1/4 only,      

resistance



Summary SIM/SOF
ÅHighly effective
ïSVR>90% naïve/experienced

ÅDuration
ï12 weeks very effective for non-cirrhotic

ïUnclear duration for cirrhotics, especially G1a Ą 24 weeks?

ÅSafety
ïVery safe ïfew additional AEs - Photosensitivity

ÅResistance
ïQ80K important for G1a ïespecially with cirrhosis

ïRetreatment with SOF + NS5A-based regimen possible

ÅIssues: G1 & (4) only, Q80K, duration, DDI (not with 
OST), renal



Do we need more drugs?

Pretty close to perfectoviré

>95%

SVR
No AEs

IFN-free

1 pill OD

RBV-free

Minimal/No 

Resistance

No DDIs
8-12 

weeks

ṊṊ

Ṋ

Ṋ

Ṋ(?)

Ṋ(?)

Ṋ(?)

Ṋ



Treatment uptake more 

important than SVR rate

SVR in individuals SVR in the population

Thomas Lancet 2010

Improved access more important than improved therapy



Would more drugs help?

ÅLikely

ÅFill remaining gaps

ÅCompetition

ïBrings down prices

ïAccess to óimperfectovirô

ÅIncrease the treater-pool



We canôt treat everyone!

Liver Clinic

Å Lack capacity even if we had access to the drugs
Å We need to move out of specialty clinics
Å wŜƎƛƳŜƴǎ ǎǘƛƭƭ ŎƻƳǇƭƛŎŀǘŜŘΧǿŜ ƴŜŜŘ ǘƻ ǎƛƳǇƭƛŦȅ 



Specific issues in PWID

ÅUptake

ÅAdherence

ÅTreatment setting/model of care

ÅRegimens

ÅRetreatment

ÅReinfection

ÅTransmission of resistant virus

{ǘŀȅ ǘǳƴŜŘΧ



Specific issues in PWID

ÅUptake

ÅAdherence

ÅTreatment setting/model of care

ÅRegimens

ÅRetreatment

ÅReinfection

ÅTransmission of resistant virus



Regimens

ÅSpecific populations

ïOST

ïPWID (active)

ïG3

ÅOne size fits all

ÅShorter duration
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PWID
ÅYounger
ÅFew/no co-morbidities
ÅOST, few other meds
ÅLimited current fibrosis
ÅHigh transmission risk
ÅHigh reinfection risk
ÅOther models of care



Current regimens for PWID 
PI/NS5A/NNI NS5A/Nuc PI/Nuc

PVR/r/OBV/DSV LDV/SOF DCV/SOF SIM/SOF

SVR>95% ṉṉṉ ṉṉṉ ṉṉ(ṉ) ṉṉ

AE profile ṉṉṉ ṉṉṉ ṉṉṉ ṉṉ

DDIs ṉ ṉṉ ṉṉṉ ṉ

Duration ṉṉ ṉṉ ṉṉ ṉ

Barrier to 
Resistance

ṉṉ ṉṉṉ ṉṉṉ ṉṉṉ

Consequenceof 
resistance

ṉ ṉṉ ṉṉ ṉṉṉ

Genotype 
coverage

ṉ

(1,4)
ṉṉ

(1,4,5,6)
ṉṉṉ

(1-6)
ṉ

(1,4?)

One sizefits all - ṉ ṉṉ -

Data in PWID ṉ(?) ṉ(?) ṉ(?) ṉ(?)

Cost ṉṉ ṉṉ ṉ ṉ



Do we have data in PWID?



IFN-free DAA therapy: OST vs non-OST 
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Grazoprevir (PI) + Elbasvir (NS5A) 

(CO-STAR)
ÅRecent IDU

ÅIn OST x 3 months with >80% attendance

ÅG1 only

ïInclude HIV/HCV +/- cirrhosis

GZV + EBV 

GZV + EBV 

0 12 w

Deferred treatment

SVR data in 200 patients to be presented at AASLD 2015



Data in PWID
ÅGreat to have OST studies

ÅBut we need studies in people actively using 

drugs

ÅIf TasPis going to workéwe need to prove that 

treatment is safe and effective

OSTOSTOST
OST

Active PWID



G3 ïStill a challenge

ÅConcentrated South Asia & PWID
ÅMore aggressive Ą progression to cirrhosis, HCC, steatogenic
ÅCurrent regimens sub-optimal ςespecially in cirrhosis



SOF/RBV
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Å 24 weeks better for naives
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Zeuzem NEJM 2014

Feld et al in preparation
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What about SOF/DCV?

SOF/DCV x 12 wks
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ÅGreat for G3 without cirrhosis (most PWID)
Å¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ ǿƛǘƘ ŎƛǊǊƘƻǎƛǎΧƴƻǘ ǘƘŜ ŀƴǎǿŜǊ ςat least not 12 wks

Nelson AASLD 2014 LB-3



BOSON: SOF/RBV 16 vs 24 vs PEG/SOF/RBV x 12

Treatment Naive Treatment Experienced
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n/N =

Foster EASL 2015

ÅClear advantage to Peg/RBV/SOF ςespecially in cirrhosis
ÅOnly 1 trt -discontinuation ςƎƻƻŘ ǎŀŦŜǘȅΧƴƻǘ ŀ ǾŜǊȅ ǇƻǇǳƭŀǊ ŎƘƻƛŎŜ



A new option
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PiankoAASLD 2014



The real test
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PiankoAASLD 2014



Effective beyond G3 ïPh 3 Trials
ASTRAL 1
- G1,2,4,6
- TN/TE

0

SOF/VEL 

Placebo

N=500

N=100

ASTRAL 2
- G2
- TN/TE

SOF/VEL 

SOF/RBV

N=120

N=120

ASTRAL 3
- G3
- TN/TE

SOF/VEL 

SOF/RBV

N=250

N=250

12 24

ASTRAL 4
- G1-6
- CPT B 

SOF/VEL +/- RBV 

SOF/VEL

N=75

N=75

²ƘŀǘΩǎ ƳƛǎǎƛƴƎΚ 
t²L5Χ

Data at AASLD ςpress release looks VERY good!!



A phase II, open-label, multi-centre, international trial of sofosbuvirand GS-
5816 for people with chronic hepatitis C virus infection and recent injection 

drug use 

ÅSOF/VEL x 12 weeks
ÅRecent injection drug use (within 6 months)
ÅGenotypes 1 to 6
ÅInternational, multi-centrestudy to treat 100 people with goal

of 90% SVR12
ÅStarting to enroll nowΧ



Everyone wants a pangenotypic

regimen

ÅAbbvie (G3?)

ïABT-493 (PI) + ABT-530 (NS5A)

ÅAchillion/Janssen

ïSovaprevir (PI) + Odalasvir (ACH-3102) (NS5A) + ACH-

3422 (Nuc)

ÅMerck

ïGrazoprevir (PI) + Elbasvir/8408 (NS5A) + MK-3682 (nuc)

ÅGilead

ïSOF/Velpatasvir (5816) + GS-9857 (PI) or GS-9779 (NNI)



Early Data

Odalasvir(ACH-3102) (NS5A) + SOF (Nuc) 
TN G1 non-cirrhotics

ÅPlanning 4 week trial and expansion to other populations
ÅLikely to add PI ςsovaprevir or simeprevir
ÅLong half-life of NS5A may allow for shorter treatment

GaneAASLD 2014, Achillionpress release Feb 2015

0 86
N=12

N=12

100%

100%

SVR12



How short can we go?

4 Wks
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GaneEASL 2015

6 Wks

Grazoprevir (PI) + Elbasvir (NS5A) + Sofosbuvir (Nuc) x 4 ς8 weeks in 
G1 with or without cirrhosis

ÅVery potent regimen Ą 4 weeks clearly inadequate



6 weeks seems to be the edge of 

the cliffé

6 Wks
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SOF/VEL + GS-9857 (PI) x 4 or 6 weeks 

ÅVery potent regimen Ą 4 weeks clearly inadequate



Does duration matter?

ÅYes and no

ÅObviously shorter is better 
ïEasier for patients

ïEasier for treaters

ïCheaper (doesnôt have to beé)

ÅButéonly if truly does not increase relapse!

ÅSmall decrements (2 weeks) probably not very 
important (except for cost)

ÅUntil good retreatment optionsébe careful about 
push to shorten (even in trials!)



The risks of short 

therapyéresistance persists
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Not all resistance is the sameé
Follow-up Wk 24          Follow-up Wk 48
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RAVS affect retreatment?
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Baseline RAVs important for 1a
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Grazoprevir (PI) + Elbasvir (NS5A) x 12 wk



Overcoming RAVs (GZR/EBV)
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What does all this mean?
ÅIf RAVs persisté

1. Need to get it right the first time
ï Salvage options may be limited (all contain NS5A)

ï Salvage options may not be permitted (payers)

ï Slight óover-treatmentô preferable to under-treatment

2. Concern of transmission of resistant virus
ï Should we be testing at baseline?

ï Necessary to alter therapy ïlonger, add RBV, change tx

ï Not likely useful for óoldô infections but may be important 
for new infections - PWID

ï Resistance testing costs less than the price of 1 pill

ï Butéòcomplicatesò therapyélimits treater-pool?

ï If we can simplify testingéit may be worthwhile 



Is there another way 

forward?



miR122 ïA host target

Janssen NEJM 2013



Miravirsen

Janssen NEJM 2013

Miravirsen SC injection weekly



A better miR122 inhibitor

Van der ReeEASL 2015

ÅIncreases liver uptake
ÅIncreased miR122 inhibition



Single injection

Van der ReeEASL 2015

Å 9 of 12 patients with undetectable HCV RNA with 
single dose Ą 4 negative out to 20 weeks

(PNG Image, 619 Ĭ 209 pixels) data:image/png;base64,iVBORw0KGgoAAAANSUhEUgAA...
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Arenôt DAAs better than this?

ÅRG-101 alone

ïUnlikely ïinjections, response may be less universal

ÅAs combination with DAAs

ïLong-acting  Ą Could shorten therapy to 1 month

ïVery high barrier to resistanceé?useful if adherence 

is an issue

RG-101

0

DAA Combo

Wk4

RG-101

SVR



One injection for cure?

Å 3 shRNAstargeting conserved regions of HCV
Å Long-lasting expression (180 d) of all 3 shRNAsat levels needed 

to suppress replicon in non-human primates

SuhyMol Ther2012

shRNA-22
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shRNA-6

Day 50
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Summary
ÅCurrent therapy is highly effective
ïArguably close to perfectovir

ïóPerfectovirô may be slightly different for different populations

ÅFor PWID populationéstill some work to do
ïPangenotypic coverage ï1 size fits all (or most) ïcoming

ïShorter duration (ideal, not critical)

ïRetreatment or treatment of ónewly acquired resistant HCVô

ïMore studies ïnot just OSTéactive PWID Ą TasP

ÅMay consider alternative approacheséhost-targeting-
agents 

ÅThe tools are hereé (or almost hereé) now we need to 
start using them





What about looking into the 

existing medicine cabinet?



Anti-histamine - chlorcyclazine

ÅCosts pennies a day  
ÅCould it be combined with suboptimal (cheap) DAAs?

He SciTrans Med 2015

Humanized mice


