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Learning Objectives

After attending this presentation, learners will be able to:

= List the available drugs and regimens for treating hepatitis
C and their viral targets

= Describe the efficacy of treatments, by virus genotype, for
initial therapy

lide 2.0f

Off-Label Disclaimer

I will discuss the following off-label use in this presentation:
Treatment of acute HCV infection
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Will we be able to move towards elimination?
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National Academies of Sciences, Engineering, and Medicine. 2017. A national strategy

for the elimination of hepatits B and C. Washington, DC: The National Academies Pr
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Goal of Treatment

The goal of treatment of HCV-infected persons is to reduce all-cause mortality
and liver-related health adverse consequences, including end-stage liver
disease and hepatocellular carcinoma, by the achievement of virologic cure as
evidenced by a sustained virologic response.

[Recommendations for When and in Whom to Initiate Treatment

Treatment is recommended for all patients with chronic HCV infection, except
those with short life expectancies that cannot be remediated by treating HCV, by
transplantation, or by other directed therapy. Patients with short life
lexpectancies owing to liver disease should be managed in consultation with an
expert.
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Audience Response Question 1

Chronic HCV infection is associated with approximately
how many years of lost life expectancy?

1. 1-5 years

2. 6-8 years

3. 15-25 years

HCV deaths exceed those from 60 infectious

conditions (death certificate data)
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Death Rates Among HCV Cases in Massachusetts, by age

at death, 2000-2009

The highest average annual mortality rate for those with HCV was among the 50 to 54 year age
group, with 38 deaths per 100,000

<5 59 1014 1519 2024 2529 30-34 3530 40-44 4549 50.54 5559 60-64 6569 70-74 7570 BO-B4 B+

HCV data Source: MDPH Office of Integrated Surveillance and Informatics Services, data as of 2/10/12
HCV diagnosis dale is the earliest known date of documented HCV infection
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SVR Reduces All-Cause and Liver-Related Mortality

Al couma mortaity Lo st ot o e

5 year iver-related
moralty vithout
is -1

Wit SV
T 1
Raio por 100
Everrs, don
Quteomes He. Forsen Voors
iy et 18 =1
H-couen meaity [ 3410
Lo e ety 3 3130
or bor rarpantaton
e 10 of 3 waur e wieer A, JAMA, 2013

HCV Sequence Diversity Relative to Hepatitis B and HIV
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Potential Therapeutic Targets in the HCV
Replication Cycle
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Combining Agents with Nonoverlapping Resistance Profiles
Increases the Barrier to Resistance
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Possible combinations of HCV treatments

then are applied to different viral genotypes

PEG IFN

EG IFN = pegylated interferon; RBV = ribavirin
telaprevir, SMV = simeprevir; VOX = voxilaprevir; PRV = paritapre:
GZR = grazoprevir; GLE = glecaprevir. Pharmacologic booster: r = ritonavir; NSSA: LDV = ledipas
VEL = velpatasvir; OBV = ombitasvir; DCV = daclatasvir; EBR = elbasvir; PIB = pibrentasvir;
NS5B nonnucleoside: DSV = dasabuvir; NSSB nucleotide: SOF = sofosbuvir

Abbreviations: GT = genotype;
Pls: BOC = boceprevir, TLV
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Predictors of relapse to sofosbuvir-based regimens

PE
- Who will do poorly with currently-available SOF-
based regimens?
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Foster et al. EASL 2014 Abstract 66
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Antiviral HCV treatments

(FDA-approved as of August, 2017)

Monotherapies

Combination Therapies IFN-free Combination Therapies
v Daclatasvir (DCV) + Sofosbuvir (SOF) (GT1,3)*
IFN2b R Elbasvir (EBR) / Grazoprevir (GZR) (FDC GT1,4)*
PEGARN 2a.+ Ribavirin
PEGIN 2045 Glecaprevir (GLE) / Pibrentasvir (PIB) / (FDC All GTs)
PEGIFN + raviin plus either. Ledipasvir (LDV) / Sofosbuvir (SOF) (FDC, GT1,4,5,6)*
©m
©m)
P Paritaprevir / ritonavir / ombitasvir (FDC) + dasabuvir ProD
(©T1)

Paritaprevir  ritonavir/ ombitasvir (FDC) PrO (GT4)

In combination with other

Simeprevir (SMV) + Sofosbuvir (SOF) (GT1)

Sofosbuvir

sbuvir (SOF) / Velpatasvir *
«approved for HIVIHCY coinfection Sofosbuvir (SOF) / Velpatasvir (VEL) (FDC, All GTs)

Sapproved for GT1- decompensated and post-
fiver ransplant Sofosbuvir (SOF) / Velpatasvir (VEL) IVoxilaprevir (VOX)
(FDC, Retreatment)

*approved for decompensated
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Viral decay

Predictions from modeling studies

“easy” “difficult”
Naive Treatment experienced
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Perelson & Guedj Nature Reviews Gastroenterology & Hepatology 2015(12):437-445
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Differences in the barrier to resistance by

drug class, subtype, and generation

NS5B NS5B
Nucleos(t)ide  Nonnucleoside
Polymerase Polymerase
Inhibitors Inhibitors

NS3/4A
Protease

NS5A Inhibitors
Inhibitors

Simeprevir Ledipasvir
Paritaprevir Ombitasvir
Drugs in Class| Grazoprevir Sofosbuvir Dasabuvir Daclatasvir
Voxilaprevir Elbasvir

Glecaprevir Pibrentasvir

Variable Very low
Barrier to Extremely High Variable
(1a lower barrier el (1a lower
resistance et (1a=1b) parver e 10| (12 fower bartier than 16)
2™ and 3rd
generation Pls
Single target Allosteric Multiple antiviral
[CEEEeRS "a‘;‘:’:g‘er Active site Many targets | Mechanism of Action

Modified from Schaefer EA, et al. Gastroenterology. 2012
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>90% cure rates for Genotype 1

ION-1 and 2:
RBV arms not
shown but did not
enhance SVR,
therefore REV not
necessary for
many receiving

el
~95% of

LDV/SOF
genotype 1 X
i Cirrhotics
B patients can be (rURQUOISD 24
& cured with weeks 95.9% SVR

current
regimens

TXExp (ION-2) 24
wks LDV/ISOF
108/109 SVR

SAPPHIRE! ~ SAPPHREIl TURQUOISENl  ION-1 10N-2 o83

nocimhosis  nocihosis  100%cinfosis 16%cirrhosis  20%cihosis N cirthosis
nave  null responder 55% naive TxExp nawve

m4/12/2014,

C-EDGE: elbasvir/grazoprevir is a RBV and nucleoside/nucleotide

sparing 12- week regimen for GT 1/4/6 HCV

e 2014, e 201 e 2014
370(16):1483, 1013 Kowaley et al. NEIV 3/12/2013. SAPPHIRE/TURQUOISE are 12 week arms only. ION studies are RBV-sparing arms onb]
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GZR u12-wks

Treatment naive
Mean age 52

37% nonwhite
22% cirthosis

Serious AE n=12,none
drug-related

Al Patients 6Tia ot oT4 =

9 relapsers, 1 breakthrough in 1a
Similar SVR for n=218 HIV co-infected individuals on DTG/RAL/RPV

Zeuzem et al. Amn Inter Med 2015; Rockstohet al. Lar

Zewem

High efficacy for cirrhotic patients for EBR/GZR

=No cirrhosis
= Cirrhosis

*SVRL2

CEDGE C-SALVAGE HIV C-EDGE Trio (Real World)

AEs are similar between cirrhotic and non cirrhotic patients in these trials

Intern Med 2015; Rocksiroh et al Lancel HIV 2015; Bui et al CID 2016; Jacobson et al famm et al_ Alimentary Pharm & Therapeuics 201
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EBR/GZR - C-SURFER established safety and efficacy in

patients with chronic kidney disease (CKD) stage 4/5

Treatment naive and experienced

100 100 100 99 Mean age 56
90 ~6% cirrhosis
75 Hypertension or diabetes were
66 primary etiologies

Prior renal transplant n=17

SAE 14.4% in treatment
SAE 16.8% in deferred

5% HCVRNA undetectable
N
bl

week 2 weekd4  wesk12(EOT)  SVR SvR12

lide 22 of 3 Roth etal. Lancet 2015

Broad Cross-resistance With
“Early Generation” NS5As

la 1b

Ledipasvir

Ombitasvir
Daclatasvir
Elbasvir
Velpatasvir
ACH-3102

Pibrentasvir

lide 23,01 B00C. ARC 2032, Ch 1472 EASL 2012. 2000 ¥, 545 EASI 201, GLEASL 2013, NO T, 5630 CROI 2014, EAASLD 201

Response rates for pangenotypic regimen:

Genotypes 1-6

12 weeks for GT12.456  AV/=IN 12 weeks for GT3
1% compensated cirrhosis  [PSOYS

32% nonresponders uNo cirrhosis
100, mCirrhosis

T3 Nave etk
8 weck ams of phase I Recommended option
trial: lower SVRs at 100 for genotype 2/3
mg VEL dos (81-88%)
Feidetal « A
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Audience Response Question 2

Which statement is NOT true of the newly-approved
glecaprevir/pibrentasvir (G/P) regimen?

1. Most patients will receive 12 weeks
2. Itis a single daily-dosed pill
3. It should not be used for genotype 4 patients

4. It should not be used for CKD 4-5 patients

5. It has demonstrated safety for decompensated patients

Glecaprevir and pibrentasvir (G/P):
Fixed-dose combination 3 pills once daily
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Glecaprevir and pibrentasvir (G/P):

novel pangenotypic regimen

« ENDURANCE-1 examined 8 versus 12 weeks in GT1 non-cirrhotic patients with or without HIV

y Efficacy End T

X Patints wth SVRLD

Moro Co. 5OF.
infected  nfected  exparienced

o reatmet wolog inkure, one patient dncontiued on day 2 due to

« 8 weeks G/P achieved 95% SVR in non cirrhotic genotype 3 patients in ENDURANCE-3
lick of Zeuzem et al. AASLD 2016; EASL 2017
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’t forget drug interactions!
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Prix fixe menus

D o eguletions, ve aleabol
Pt 8 weeks of voiaprev, pan-seared

topped with velpatasui flakes on
sofosbuvi backbone

Alluie Velote
12 weeks of paritapr

infused with ombita
twice-dosed dasabuvir chutney
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12 weeks of sous-ide grazoprevi
topped with fresh elbasvir salsa

New To 2 mene
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pibrentasvir glaze
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Barriers to addressing & treating HCV

Biologic Medications
Genotype- Side-effects-of-treatment
High-viral-eads Drug Interactions
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Barriers to addressing & treating HCV

Psychosocial Provider/Structural
Stigma Dearth of providers
Lack of awareness Lack of provider knowledge

Lack of insurance
Access restrictions
fibrosis

Fear of evaluation and treatment
Substance abuse
Neuropsychiatric comorbidities substance use
Poor adherence to treatment provider credentials
Imprisonment High cost

Unstable housing L
aaye
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Components of HCV care

Immunize

Assess Psychosocig drevent Transmission

psychatric disard
support system

physical exam
ultrasaund
biopsy

Nutrition -i
Wil Assess Fibrosis

Avoid cofactors
Proanose for SVR
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The continuum of care in HCV infection in the U.S.

At least 3 million persons infected

50%
3% Improving cascade necessary to
reduce transmission, morbidity
and mortality
N -
|-y
> & @ & & @
5§ i A‘“"Q é‘“‘ﬁ éq:\ & o o\*@b
$ 9 R
< QQ@ « N <
e 34 of Adapted from Holmberg et al. NEJM 2013

Need for improved diagnosis
~45
50 million “risk million 25% diagnosed
identified” or ~80 people with HCV reatment a;“’
million 1945-1965 wihHevin— Managemen!
cohort who need us
to be tested for . R .
HCV in US! Without wide diagnosis the
impact of therapies will be
limited
Improve
Diagnosis
Slide by Cami Graham, Tomaszewski Am J Public Health 2012; 102 (11):e10:
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Take-home points from this workshop

« Increased screening critical
< Groups at risk - women of childbearing age, people who inject drugs,

HIV MSM
« Simplification of fibrosis staging

« Simplification of treatment

« Primary treatments for all genotypes
« Free of interferon and (mostly) free of ribavirin
Page 12

«Virtually all HCV should be treated
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Question-and-Answer

Remember to raise your hand and wait until you have the
microphone before you ask your question—we are recording!
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