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Educational Goals:

You should:

* Formulate a customized plan for
of HCV

* Be aware of the state of the HCV
treatment options

* Be able enumerate new strategies to
improve the outcome of treatment
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Prevalence or HCV related Complications over Four 1-Decade
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Distribution of HCV Genotypes in US
Study Population (NHANES III)
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NHANES Ill Demographic Characteristics of Persons Infected with HCV
Genotypes 1, 2, and 3
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PEG-IFN/RBV: Factors Associated with
Successful Therapy of HCV

Genotypes 2 or 3*

Lower baseline viral levels*
Less fibrosis on liver biopsy*
Lower body weight*
Caucasian race

Non-insulin resistant

*Adapted from Nation Institutes of Health Consensus Development Conference Statement:
Management of Hepatitis C:2002. Hepatology 2002;36:S3-S20.

How do we approach treatment?
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Evolution of HCV Therapy: 2009

Present

54%-61%
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DEFINITIONS

RVR, Rapid Virological Response

HCV-RNA not detectable in blood 4 weeks after antiviral
therapy onset

EVR, Early Virological Response

HCVERNA not detectable in blood 12 weeks after therapy:
onse

EOT, End Of Treatment Response
HCV-RNA not detectable after discontinuation of therapy.
SVR, Sustained Viral Response

HCV-RNA not detectable in blood 6 months after. the
completion of antiviral therapy

Why should you care?
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SVR is Durable and Constitutes a CURE
PeglEN a-2a PeglEN a-2b

No. of patients 997 492
Follow-up, years 4.1 5-6

HCV-RNA
negative, % 99.2 99

Relapse 9 (.9%) 5 (1%)

Time to
relapse, years 2 >2

Swain et al. DDW 2007

MAVG CIINIC
Impact of SVR in Outcome of HCV. Cirrhosis
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Bruno et al. Hepatology 2007
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Therapy of Chronic HCV in 2009:
What is new?

* Tailoring treatment to individual
patients: “A la carte management”

* STAT-C (Specifically Targeted
Antiviral Therapy for Hepatitis C)
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* Tailoring treatment to individual patients

Short

Extended

TREATMENT OF CHRONIC HCV.
RAPID VIROLOGIC RESPONSE

PEGIRBV IEN/RBV.

Ferrenci et al. J Hepatology 2005
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RAPID VIROLOGIC RESPONSE
SVR BY GENOTYPE

2
GENOTYPE

P Ferrenci et al. J Hepatology 2005
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RAPID VIROLOGIC RESPONSE
FREQUENCY BY GENOTYPE

2
GENOTYPE

P Ferrenci et al. J Hepatology 2005

The case for shorter treatment

Wmm
Patients Responding to 24-Week Therapy:
Independent Factors Predictive of RVR among
Patients Treated for 24 Weeks

Patients Factor OR 95% Cl

All Baseline HCV/RNA <200,000
vs >600,000 IU/mL 9.7 4.2-22.5

All Baseline HCV RNA 200,000-600,000
vs >600,000 IU/mL 3.6 8620

All HCV subtype: 1b vs 1a 1.8 0.9-3.7 .095

Subtype 1a  Baseline HCV RNA <200,000
Vs >200,000 IU/mL . 2.0-17.6.  .0015

Subtype 1b Baseline HCV RNA <600,000
Vs >600,000 IU/mL ). 3.6-29.4  <.001

Jensen et al., Hepatology 2006
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Early Identification of HCV-1 Patients
Responding to 24-Week Therapy.

* 24% of patients infected with HCV.
genotype 1 and treated with PEGIEN
alfa-2a/RBV had a RVR

—89% of these patients had SVR
after 24-weeks of treatment

* RVR and HCV-RNA <200,000 IU/ml
are predictors of SVR in patients
treated for 24 weeks

Jensen et al., Hepatology 2006
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SVR in Patients with RVR according to Pretreatment
HCV RNA Levels — HCV-2 and HCV-3

SVR

Group A (16 wks): 6/6 (100%)
Group B (24 wks): 6/6 (100%)

<800,000 IU/ml

Group A (16 wks): 12/13 (93%)
HCV RNA
<600 1U/ml >800,000 1U/ml | Group B (24 wks): 12/13 (93%)
at week 4 of
treatment

n=142 <800,000 1U/ml | Group A (16 wks): 27/29 (93%)
Group B (24 wks): 21/25 (84%)

Group A (16 wks): 12/22 (54%)
>800,000 1U/ml Group B (24 wks): 18/27 (67%)

Von Wagner et al, Gastroenterology, 2005
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* In HCV-2 and HCV-3 (<800,000 1U/ml)
infected patients who have a RVR,
treatment for 16 weeks with PeglEN
alfa-2a and RBV is sufficient

* In patients infected by HCV-3
(>800,000 IU/ml), longer treatment
may be necessary




Treatment of Hepatitis C 2009: What Are
the Options?

Wmm

Peginterferon Alfa-2a and Ribavirin for
16 or 24 Weeks in HCV Genotype 2 or 3

Mitchell L. Shiffman, MD; Fredy Suter, MD; Bruce R. Bacon, MD;
David Nelson, MD; Hugh Harley, MB, BS; Ricard Sola, MD; Stephen
D. Shafran, MD; Karl Barange, MD; Amy Lin, MS; Ash Seman, MB,

BS; Stefan Zeuzem, MD; for the ACCELERATE Investigators

N Engl J Med
Volume 357(2):124-134
July 12, 2007
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Study Overview

* |n patients with chronic hepatitis C virus
genotype 2 or 3 participating in this
randomized trial, SVR was higher with
24 weeks of PeglEN and RBV: than with
16 weeks of treatment (70% vs 62%,
P<0.001)

* In the subgroup of patients with a RVR,
SVR rates were 85% in the 24 week
group and 79% in the 16-week group
(P=0.02)

SVR in Patients Receiving Treatment for 16 or 24 Weeks

Per-protocol analysis 16 week

oD B 24 week

P<0.001

Any HCV genotype HCV genotype 2 HCV.genotype 3

Modified intention-to-treat analysis

P<0.001 P<0.001

Any HCV genotype HCV genotype 2 HCV genotype 3

Shiffman et al. N Engl J Med 2007
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SVR Among Patients
With and Without a RVR

Patients with RVR at week 4

Any HCV genotype HCV genotype 2 HCV genotype 3

Patients without RVR at week 4

Any HCV genotype HCV. genotype 2 HCV.genotype 3
Shiffman ML et al. N Engl J Med 2007

Conclusion

* Treatment with PeglFN and RBV for
16 weeks in patients infected with HCV.
genotype 2 or 3 results in a lower overall
SVR than the standard 24 week regimen

Wmm

Approach

* HCV Genotype 1 patients should be
treated for 48 weeks, those with RVR
are more likely to have an SVR

* HCV genotype 2 patients with low HCV.
RNA may reach SVR with 16 weeks

* HCV genotype 3 with higher HCV. RNA
need to be treated with at least 24
weeks

10
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What about HCV 1 who are slow.
responders?

A majority of patients
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Extended Treatment for HCV-1:
48 vs 72 Weeks of PeglFNi alfa-2a
and RBV

* PeglFN alfa-2a, 180ug/week
* RBV 800 mg/day

* 48 vs. 72 weeks

Berg et al. Gastroenterology 2006
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Results
* EOT and SVR rates

—71% vs 63% and 53% vs 54%,
respectively

* Patients with RVR
—76 % vs 84%
* Patients without EVR
—17% vs 29% (p = .04)
* AEs were similar in both groups

Berg et al. Gastroenterology 2006
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Extended Treatment for HCV-1:
48 vs 72 Weeks of PeglFN alfa-2a and RBV.

. Group A (48 weeks)
Group B (72 weeks)

P=0.43

84
77

% patients with SVR

Early virologic response No early viroldgic response
(HCV RNA <50 IU/mL)

(HCV RNA [:50 1U/mL)
Week 4 Week 12 Week 12

Berg et al. Gastroenterology 2006

What to do with the treatment
failures?

Wmm
Response Rates to Peg-IFN+RBV/in
Relapsers/Nonresponders to Prior Therapy.

All Genotypes

[ IFN-RVB
[l PegIFN-RBV

Relapse Non- Treatment
responders failures

Poynard Hepatology 2009
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Response Rates to Peg-IFN+RBV in
Relapsers/Nonresponders to Prior Therapy.

Genotype 1

[ IFN-RVB
[l PegIFN-RBV

Relapse Non- Treatment.
responders ENES

Poynard Hepatology 2009
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Response Rates to CIEFN+RBV. in
Nonresponders to Prior Peg-IEN+RBV.

(26/242)
(17/245)

9 mcg/day 15 mcg/day.

Bacon Hepatology 2009
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Response Rates to CIFN+RBV in
Nonresponders to Prior Peg-IEN+RBV.

FO0-2 <2log
Hl F0-2 >2log
F3 <2log

F3 >2log

9 meg/day 15 mcg/day

Bacon Hepatology 2009
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Cirrhotics and “Nearly There”

¢ 3 pivotal Maintenance trials:
— HALT-C
— EPIC
— Co-PILOT

* All failed to show decrease in
— Death
—HCC
—LT

* Decrease in PHTN events may be of importance

qpmcmnc
What to do with the treatment
failures?

* Document prior treatment behavior very.
carefully

* Motivated patients with lower fibrosis
and lower counts should be retreated
—Relapsers
— Strong IFN response
—Pts who have not seen PeglEN

Wmm
HCV therapy in 2009 and beyond:

* Tailoring treatment to individual patients:
Shorter vs. extended programs

* STAT-C (Specifically Targeted
Antiviral Therapy for Hepatitis C)

14
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STAT-C

Mifespristone (HCV IRES inhibitor)

(+)RNA

2.releaseand  3.IRES medlatx

uncoating translation

1. Binding and | "
internalisation 4. polyprotein
processing

7. assembly <« 6. replication
+)RNA
and release  (+) RNA -

/ /\/\ )
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5. membraneous
web formation Endoplasmic reticulum

Moradpour et al Nat Rev Microbiol 2007;5:453-63.
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HCV polyprotein
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ggpunoara
STAT-C
* Post Translational Processing Inhibitors
NS3/4A serine proteinase inhibitors

TMC 435

ITMN 191 *

VX-950 (telaprevir) *
SCH-503034 (hoceprevir) *
ACH-806/GS-9132
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STAT-C

* HCV Replication Inhibitors
NS5B Polymerase inhibitors

MK-0608

HCV-796 *

R1626 *

JTK-003

NM-283 (valopicitabine) *
XTL 2125 *

R7128 *

@mm

Telaprevir Early Phase Results

PROVE Results

4w 12w

McHutchinson NEJM 2009
Hezode NEJM 2009

Wmm
Telaprevir Viral Dynamics

McHutchinson NEJM 2009
Hezode NEJM 2009
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PROVE 3: Study Design

TVR+ SVR
PEGASYS
PECSySt  +RBV Follow-up ——|

=453

SVR

TVR + PEGASYS + RBV PEGASYS + RBV Follow-up——

SVR
Follow-up ——

CHC, G1, NR and REL to

PEGASYS + RBV, N

Placebo +
PEGASYS + RBV PEGASYS + RBV

Week
0 12 24 36 48 60 72
@ Randomization (1:1:1:1)

TVR = telaprevir 750 mg q8h; PEGASYS 180 ug/wk; RBV = ribavirin 1000 or 1200 mg/day

ation 1044
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PROVE 3: SVR by Intent to Treat

M T12/PR24 M T24/PR48 [1T24/P24 M PR48

P<0.001

P<0.001

EPO was used in <1% of telaprevir arms

Manns M. et al. EASL 2009. Copenhaaen. Denmark. Oral Presentation 1044.

l;’E‘PROVE 3: SVR by Prior Response and
Treatment Group (ITT)

M T12/PR24 [ T24/PR48  [0T24/P24 (no RBV) [ PR48

Prior Non-responders Prior Relapsers
P value shown is versus PR48 control group; *P<0.001, tP=0.471, *P=0.029

In the subgroup of prior viral breakthroughs, SVR rates in the two T/PR
arms were 57% (4/7) and 50% (4/8)

ot al. EASL 2009. Copenhagen. Denmark. Oral Presentation 1044.
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PART 22.
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PROVE 3: Relapse Rates by
Treatment Group

M T12/PR24 [ T24/PR48 O7124/P24 W PR48

Relapse Rat

Overall Completed Regimen

Overall = patients who had undetectable HCV-RNA at the last dose of treatment
Completed Regimen = patients who completed assigned treatment and had undetectable
HCV-RNA after the last dose of treatment

enhaaen. Denmark. Oral Presentation 1044.
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Telaprevir:
Adverse Events
* Rash present in 6-7% vs 3% in controls

* Asthenia reported in 4% vs 1% in
controls

* 22 patients had viral breakthro
TLV, 55% had NS3 mutations that
rendered the virus resistant to TLV

Wumm 3
SPRINT-1: Study Design

Week 4 Week 28 Week 48

24 wks

Control Peg IFN alfa-2b 1.5 jig/kg + RBV 800-1400 mg for 48 wks EAIntA

Peg IFNa2b Peg IFN alfa-2b 1.5 pglkg +
iRav 'RBV 8001400 10 + o
PO :co:00mg  Boceprevi 800 m i for 24 wks
Strategy [ESNTENEN
RBV

g, Peg IFN alfa-2b 1.5 jig/kg + RBV 800-1400 mg
800-1400 mg

24 wks
Boceprevir 800 mg tid for 44 wks Follow-up

2b 15 uglkg + RBV 800-1400 mg 44 wks
No +Boceprevir 800 mg tid for 28 wks Follow-up

Lead-in
Strategy Peg IFN alfa-2b1.5 ug/kg + RBV 800-1400 mg 24 wks
+Boceprevir 800 mg tid for 48 wks Follow-up
Peg IFN alfa-2b 1.5 ug/kg + RBV 800-1400 mg 24 wks
+Boceprevir 800 mg tid for 48 wks Follow-up

Peg IFN alfa-2b 1.5 pg/kg + RBV 400-1000 mg 24 wks
+Boceprevir 800 mg tid for 48 wks Follow-up

2 Part 2 comprised 75 patients at 10 US sites, 1:4 randomization

Kwo P, et al. EASL 2009. Copenhagen, Denmark. Oral Presentation 4.
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SPRINT-1: SVR Rates

Sustained Virologic Response

P<0.0001
100

P<0.0001
90

P=0.005 80

70
60

HCV-RNA Neg

Percentage of Patients HCV-RNA Negative

8/16 21/59

P/R/B 3 P/R/B P/R/B Pllow-dose
28 wks 4 wksD 48 wks 48 wks R/B
PIR/IB P 48 wks
2 44 wks

Sopenhagen, Denmark. Oral P
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SPRINT-1: Overall Relapse and
Relationship to RVR

Part 1 Part 2

[ Relapse overall [ Relapse in RVR patients

P=0.0079

@
2
k=
5

['4

Relapse,

0
PIR P/R/B P/IR4wks 9 P/R/B  PIR 4wks & PIRIB P/Low-Dose
Control 28 wks PIR/IB 48 wks PIRIB 48 wks R/B
48 wks n=24/81 24 wks n=5/73 44 wks n=1/9 48 wks
n=12/51 n=18/76 n=18/76 n=6/27

o P, etal. EASL 2009. Copenhagen, Denmark. Oral Presentation 4.
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The Evolution of HCV Treatment: 2009
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