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Objectives

B To understand new combinations of
DAASs in development and how they will
Impact current treatment paradigms

B To understand new strategies in the
simplification of DAA treatment with a
focus on short duration therapies



Disclosures

B No conflict of interest to disclose



Unlabeled/Unapproved Use

B The following will be discussed: oral
direct acting HCV drugs (not yet FDA
approved)



Overview

B History of Treatment for Hepatitis C

B Drugs in Development for Hepatitis C
Treatment

B Novel Concepts: Short Duration Therapies



Overview

B History of Treatment for Hepatitis C



@Evolution of Treatment for
Hepatitis C

Weekly injections
+ 12 pills/day

Consensus
Interferon alfa Interferon

First
description
of non A
non B
hepatitis

Pegylated .
2b used to used to inte_rferc_)n al_fa A e
" 2b with ribavirin protease
cure hepgtltls cure used to cure inhibitors used
C infection h_epatlt_ls C hepatitis C with peg-IFN
infection alfa and

ribavirin

2001 2002 2011 2012

Proof of
Interferon

Isolation Interferon alfa + Pegylated
alfa 2a

_ i interferon principle that
and ribavirin used

: therapy with
cloning of Ve 0 to cure alfa 2a with directly acting

» cure o ribavirin e
hepatitis C " hepatitis C antivirals only
virus hepatitis C infection used to cure can cure

infection hepatitis C hepatitis C

N A Weekly injections i
Daily injections :
yin +6pillsiday  1-10 pills/day

Daily injections +
Kohli A. ...Kottilil S. JAMA 2014 6 pills/day


Presenter
Presentation Notes




Changing Treatment Paradigms for HCV
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So, I think we’re all familiar with the rapid progress of HCV therapy over the last number of years, and it really has been a dramatic change in the treatment landscape. And I think it’s an exciting time to be in this field, where we see treatments going from cure rates of under 10% with standard interferon through expectations of over 90% treatment efficacy now, with the most recently approved direct-acting antivirals in combination with peginterferon and ribavirin. And I think we can expect even similar results with interferon-free regimens in the future.
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Major HCV Drug Classes
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DAA Targets
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- C-EDGE TN: 12-Wk Grazoprevir/Elbasvir for
Treatment-Naive Pts With GT1/4/6 HCV

 International, randomized, blinded, placebo-controlled, parallel-group
phase lll trial

Treatment Follow-up Follow-up
Wk 12 Wk 4 Wk 16

Randomized period 1 1 1

GT1,4,0r6 ] _
HCV—infected < Open-label period
pts

Coformulated grazoprevir/elbasvir dosed orally 100 mg/50 mg once daily.

» Pts well matched at baseline: 91% infected with GTl1a or 1b HCV, 68%
HCV RNA > 800,000 IU/mL, 22% cirrhotic

« Fewer white pts in immediate vs deferred treatment arm (60% vs 70%,
respectively)
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C-EDGE TN: Efficacy Results

SVR12 With 12 Wks of Grazoprevir/Elbasvir According to Genotype
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= Subgroup analysis: significantly lower SVR12 rates in pts with baseline HCV RNA

> 800,000 IU/mL

— No differences according to race, IL28B status, presence of cirrhosis

= Lower SVR12 rates in pts having baseline NS5A RAVs associated with > 5-fold

loss of susceptibility to elbasvir

Zeuzem Z, et al. EASL 2015. Abstract GO7.
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C-EDGE TN: Adverse Events

 Grazoprevir/elbasvir generally well

tolerated in cirrhotic, noncirrhotic

pts

— No serious treatment-related AEs

— 1% discontinued active drugs for AEs
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C-EDGE TE: Grazoprevir/Elbasvir *
RBV for Treatment-Experienced Pts

 International, randomized, open-label, parallel-group, phase lll trial

Wk 12 WKk 16

} }

PeglFN/RBV-
experienced pts /_
with GT1, 4, or 6 HCV \

(N =420)
Coformulated grazoprevir/elbasvir dosed orally 100 mg/50 mg once daily; weight-based RBV

« Pts well matched at baseline: ~ 90% infected with GT1a or 1b HCV, ~ 35% cirrhotic
« Fewer GT4 HCV-infected pts in 16-wk arms, no GT6 HCV-infected pts in 12-wk arms

Kwo P, et al. EASL 2015. Abstract P0O886.
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C-EDGE TE: Efficacy Results
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= Subgroup analysis: 99% SVR12 in black pts and no evidence of reduced efficacy at high
baseline HCV RNA (cutoff = 2 million IU/mL)

« Among pts with GT1la HCV infection, previous response and cirrhosis status did not impact
SVR12 rates

e SVRI12ratereduced (52.4%) in GT1la HCV-infected pts with baseline NS5A variants
associated with > 5-fold change in elbasvir susceptibility

Kwo P, et al. EASL 2015. Abstract P0886. Reproduced with permission.
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SOF + GS-5816 £+ RBV x 8 or 12 WKks In Tx-
Naive Noncirrhotic Pts With GT1-6 HCV
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Nancy Reau, MD: 
We now turn to a series of phase II trials of DAA therapies in genotype 1 HCV–infected individuals. Tran and colleagues[1] presented data from a randomized, open-label phase II trial of sofosbuvir in combination with GS-5816, an investigational NS5A inhibitor, with or without ribavirin.
 
Part A of this study enrolled treatment-naive, noncirrhotic individuals infected with genotypes 1-6 HCV. Patients were grouped according to genotype into 3 groups—genotype 1, genotype 3, and genotypes 2, 4, 5, and 6—and then randomized to receive 12 weeks of therapy comprising one of 2 doses of GS-5816 in combination with sofosbuvir, either 25 mg/day or 100 mg/day. 

Reference
1. Tran TT, Morgan TR, Thuluvath PJ, et al. Safety and efficacy of treatment with sofosbuvir + GS-5816 ± ribavirin for 8 or 12 weeks in treatment-naive patients with genotype 1-6 HCV infection. Program and abstracts of the 65th Annual Meeting of the American Association for the Study of Liver Diseases; November 7-11, 2014; Boston, Massachusetts. Abstract 80.

For more information about this study, please see the CCO Capsule Summary at: 
http://www.clinicaloptions.com/Hepatitis/Conference%20Coverage/AASLD%202014/Highlights/Capsules/80.aspx



SOF + GS-5816 + RBV x 8 or 12 Wks In Tx-
Naive Noncirrhotic Pts With GT1-6 HCV
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ey
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Tran TT, et al. AASLD 2014. Abstract 80.
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Nancy Reau, MD: 
Part B of this study evaluated noncirrhotic, treatment-naive patients with genotype 1 or 2 HCV infection. Here, patients were grouped by genotype before randomization to 8 weeks of treatment with sofosbuvir plus GS-5816 25 mg/day or 100 mg/day with or without ribavirin. 

For more information about this study, please see the CCO Capsule Summary at: 
http://www.clinicaloptions.com/Hepatitis/Conference%20Coverage/AASLD%202014/Highlights/Capsules/80.aspx



SVR Rates Reduced With 8-Wk Regimen In
GT1l & 2; 12 Wks Effective in GT1, 2 and 3
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Tran TT, et al. AASLD 2014. Abstract 80.
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Nancy Reau, MD: 
Among patients receiving the 12-week regimens, SVR rates were high in both the low-dose and high-dose arms in patients infected with genotype 1, 2, or 3 HCV. Numerically, patients who received 8 weeks of therapy had lower SVR rates in all arms, especially the genotype 2 patients compared with the responses seen with the 12-week duration. This did not seem to change with the addition of ribavirin, nor did the use of higher doses of GS-5816 seem to have an impact on response rates. Among the small numbers of patients with genotype 4, 5, or 6 HCV infection who were treated with 12 weeks of therapy, SVR12 rates were 100% in all arms, except genotype 4 patients receiving high-dose GS-5816 (86%).

For more information about this study, please see the CCO Capsule Summary at: 
http://www.clinicaloptions.com/Hepatitis/Conference%20Coverage/AASLD%202014/Highlights/Capsules/80.aspx



8-Wk Duration: Impact of Baseline
NS5A RAVs on Efficacy

GT1 8-Wk Treatment GT2 8-Wk Treatment

 Response rate lower in GT2 pts with baseline NS5A RAVs

Tran TT, et al. AASLD 2014. Abstract 80.
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Nancy Reau, MD: 
The investigators presented a resistance analysis that may explain some of the poorer responses seen with the 8-week regimen, particularly among the genotype 2 patients who had lower than anticipated SVR rates. Approximately one quarter of genotype 1 individuals in the 8-week arm had resistance associated variants (RAVs) in NS5A at baseline. The overall SVR rate in this subgroup was 86% compared with 88% in genotype 1 patients who did not have any baseline NS5A RAVs. So it did not appear that baseline NS5A RAVs had any impact on outcome in the genotype 1 population or helped to predict which genotype 1 patients might be able to shorten therapy duration to 8 weeks. 
 
However, among patients with genotype 2 HCV infection who were allocated to the 8-week regimen, 51% had baseline NS5A RAVs. Those individuals did seem to have a lower SVR12 rate at 81% compared with 94% among genotype 2 patients who did not have RAVs. That is important—if baseline resistance testing is required for genotype 2 patients to determine optimal treatment duration, then that adds a level of complexity to therapy selection not required for clinicians presently.
 
Michael W. Fried, MD: 
One of the highlights from this study was the relatively high response rates seen with 12 weeks of therapy in the genotype 3 HCV–infected population. Overall, 93% of genotype 3 patients receiving 12 weeks of treatment achieved SVR, regardless of the GS-5816 dose and without the inclusion of ribavirin. This represents some of the highest rates to date with a 12-week regimen for patients infected with genotype 3 HCV. Of note, this was a noncirrhotic population, so it remains to be seen whether this would be applicable to cirrhotic patients. 
 
The other striking finding was the reduction in response rate for the genotype 1 HCV–infected population when treatment duration was shortened and that ribavirin did not mitigate that diminished response rate. Thus, it is unclear whether 8 weeks will be feasible with this regimen for genotype 1 patients moving forward. 
 
David R. Nelson, MD: 
Following the approval of highly effective and safe therapies for HCV that are genotype specific, one of the next goals in therapeutic development would be the availability of pangenotypic treatments for HCV. In this study, sofosbuvir plus an NS5A inhibitor in noncirrhotic patients appears to result in universally high SVR rates across all genotypes when used for 12 weeks. As Dr. Fried highlighted, when attempting to shorten treatment duration to less than 12 weeks, we may need to select specific patient populations with the best response characteristics. This is very similar to what we have already seen with sofosbuvir/ledipasvir, where the 8-week regimen is reserved for genotype 1 noncirrhotic patients with low baseline HCV RNA levels. This study appears to have a similar message—that certain host and viral factors might identify patients eligible to receive shorter durations of therapy.
 
Nancy Reau, MD: 
We should note that this study enrolled easier-to-treat individuals—those who were treatment naive and noncirrhotic. It is very promising to see these SVR rates between 77% and 90% with an 8-week regimen, especially for patients who may have circumstances precluding them from completing a longer treatment duration. However, now that our goals are to achieve higher SVR rates based on currently approved therapies, it does not appear that 8 weeks will be adequate or acceptable for this particular regimen given that SVR rates do not approach the mid-90s in these easier-to-treat patients.
 
For more information about this study, please see the CCO Capsule Summary at: 
http://www.clinicaloptions.com/Hepatitis/Conference%20Coverage/AASLD%202014/Highlights/Capsules/80.aspx



Overview

B Novel Concepts: Short Duration Therapies



Why Shorten Duration

B Short durations and fewer pills associated
with better adherence

B 200 million people infected worldwide
— Concentrated in resource limited settings

— Uncomplicated, well tolerated therapy
required

B The optimal combination of DAA agents
required to cure HCV In a short period of
time has not been established



Clinical Trials Evaluating Short
Duration DAA Therapy
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Short Duration DAA Tx: 8, 4, or 6
weeks of SOF/GS-5816 + GS-9857
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Short Duration DAA Tx: 8, 6 or 4 weeks
of SOF/LDV = GS-9669 + GS-9451
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Short Duration DAA Tx: 8, 6 or 4
weeks of SOF/Grazoprevir/Elbasvir
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Conclusions (1)

B Novel DAA only regimens for HCV have
dramatically improved cure rates of HCV

B Further simplification of treatment regimens is
possible through the ongoing development of pan-
genotypic regimens

B Development and approval of additional effective
DAA regimens will hopefully lead to competitive
pricing, Improving access



Conclusions (2)

B Development and approval of additional DAAs
may allow for additional options for patients who
have failed initial DAA therapy- a growing
population of patients.

B Regimens that multiple DAAs targeting various
stages of the HCV lifecycle in combination can
effectively reduce HCV treatment durations, the
lower limit of which still needs to be determined




Strateqgy for HCV Cure

Emerging HCV Therapy

High cure rate Reinfection
All oral therapy Resistance

Low pill burden Screening
Shorter course Linkage to care
Fewer side effects Economics
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