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»HCV is a worldwide disease with an estimated prevalence

of 3%.

» HCV genotype 4 (HCV-4) is mainly found in Africa, eastern
Mediterranean countries, immigrants in North America and
Europe.
»HCV 4 has many distinct patterns of subtypes:

e 4a & 4d among IV drug users

e 4f,4k & 4r among immigrants from Africa and Middle East

e 4d among homosexual men with HCV-HIV co-infection

»HCV-4 has higher rates of liver-related complications
& liver-related deaths.

»HCV-4 has poorer post-transplant outcomes than other
genotypes.



HCV genotype 4 prevalence

Egypt | 91 % |
Cameroon \l 76 % \l
Gabon \l 71 % \l
Saudi Arabia \l 60 % \l
Nigeria \l 60 % \l
Lebanon \l 30 % \l
Syria | 30 % |
Southern Spain \l 14 % \l
Southwestern France \l 7.4% \l
Southern India \l 6.2% \l
Germany \l 3.6 % \l
Northern Italy \l 3.1% \l
Southern Italy \l 1.4 % \l

Wantuck et al ., Aliment Pharmacol Ther 2014



Annual mortality due to liver related and background
cause 20132030

Chris Estes, unpublished data



Expanded graph afiremiccases by disease stage for cirrhos
decompensated cirrhosis, and hepatocellular carcindiBa0

Chris Estes, unpublished data
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Milestones in Therapy of CHC
Average SVR Rates from Clinical
Trials

m6IFN/RBV m1 Peg-IFN

Adapted from US Food and Drug Administration,
Antiviral Drugs Advisory Committee Meeting, April 27-28, 2011, Silver Spring MD.



HCV Genome

positive-strand RNA virus

9600 nucleotides - 3011 amino acids

structural . non-structural

5UTR p7 L
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Multiple Classes of Direct Acting Anti-Virals

NS3/4A NS5B Polymerase Inhibitors NS5A Inhibitors Cyclophilin A
Protease Inhibitors

Nucleos(t)ide Non-nucleos(t)ide

Inhibitors
Analogue

= Bind to several = NS5A has role = Supports HCV-

different in assembly of specific RNA
allosteric enzyme replication replication,
sites; results in complex protein
conformational - e e 6 expression

change inhibition under = Interacts with
= Resistance more study NS2, NS5A,
frequent than NS5B
e = May regulate
= Several agents in polypeptide
phase |l processing, viral

assembly

Courtesy of Prof. M Thursz



Hepatitis C Drug Development

Boceprevir Telaprevir w
On Market -
Phase I - - - e ot

KPE02001003
Danoprewr
Phase Il PF 868554 -
Deb|025 -

BMS 790052
BIT225
aV|tUX|mab

Research/
Preclinical

Note: Not a complete list of products in development.

Information from public sources.
Graphic courtesy of Dr. John McHutchison. Updated Feb 2014
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Assumed molecules acting on HCV @

| Danoprevir Protease Inhibitor
(RG7227)
1] ABT-267; ABT-333; NS5A Inhibitor;
ABT450 Polymerase
Inhibitor; Protease
Inhibitor
1] Daclatasvir NS5A Inhibitor
(BMS-790052)
Asunaprevir Protease Inhibitor
Approved Sofosbuvir (GS- Polymerase
7977) Inhibitor
(Sovaldi)
Approved Simeprevir Protease Inhibitor
(TMC435)

(Olysio)

Roch

AbbVie

BMS

Gilead

Janssen



Sofosbuvir (GS-7977)

 NS5B nucleotide polymerase inhibitor

 Favorable administration with wide safety profile
— Once daily, no food effect

— No remarkable drug-drug interactions



Completed Phase 3 Trials

NEUTRINO
— @GT1, 4,5, 6; treatment naive
— No comparator
FISSION
— GT 2 and 3; treatment naive
— Compared to 24 weeks of peginterferon + ribavirin
POSITRON
— GT 2 and 3; patients ineligible for or intolerant of interferon therapy
— Compared to placebo
FUSION
— GT 2 and 3; patients unresponsive to prior treatment

— Compared to 16 weeks of sofosbuvir + ribavirin



NEUTRINO

e Patients
— GT1,4,5, 6treatment naive
— 17% compensated cirrhosis
— 17% black
— 29% 1L28B genotype CC
 Regimen for all patients

— Sofosbuvir 400 mg qd
— Ribavirin 1000/1200 mg qd

— Peginterferon alfa-2a 180 mcg weekly

E. Lawitz et al, Abstract 1411. EASL, April 2013; Lawitz et al., N Eng/ J Med 2013, 368: 1878-1887.



NEUTRINO: Study Design

12

Sofosbuvir/PEG/RBV, n=327

e QOpen label
— SOF+PEG+RBV for 12 weeks (no response-guided therapy)
 Expanded inclusion criteria

— No upper limit to age or BMI

— Opiate replacement therapy permitted

SVR12

—t £ F 0 9d,080fmancIx VS dzil NSBO/dA dr & X

1,000/mm?3 (blacks)

E. Lawitz et al, Abstract 1411. EASL, April 2013; Lawitz et al., N Eng/ J Med 2013, 368: 1878-1887.




>90% Of Patients Have Undetectable
Virus After 2 Weeks and Achieve SVR

N
100
80
60
40
20

0 299/327 321/325 326/327
Week 2 Week 4 Week 12 Week 12
On treatment Post-treatment
\ y,

E. Lawitz et al, Abstract 1411. EASL, April 2013; Lawitz et al., N Eng/ J Med 2013, 368: 1878-1887.



NEUTRINO: SVR by Genotype
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E. Lawitz et al, Abstract 1411. EASL, April 2013; Lawitz et al., N Eng/ J Med 2013, 368: 1878-1887.
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NEUTRINO: SVR by Subgroup

98

92

n=95 'n=232

No cirrhosis Cirrhosis CC CT/ITT

IL28B genotype

E. Lawitz et al, Abstract 1411. EASL, April 2013; Lawitz et al., N Eng/ J Med 2013, 368: 1878-1887.



Conclusions

12 weeks of SOF+PEG+RBV achieved 90% SVR in
treatment naive patients with GT 1, 4, 5, or 6

99% of patients had HCV RNA < LLOQ by treatment
week 4 and all virologic failures were due to relapse

This regimen was well tolerated

E. Lawitz et al, Abstract 1411. EASL, April 2013; Lawitz et al., N Eng/ J Med 2013, 368: 1878-1887.



GT2 and GT 3: Study Designs

FISSION (TN) ,
Week O 12 24 36
I

SOF + RBV, n=256 SVR12

Peg-IFN + RBV (SOC), n=243 --— SVR12
RBV does 1000-1200 mg/day for SOF + RBV and 800 mg/day for Peg-IFN + RBV.

FUSION (TE)
Week O 12 16 24 28

SOF + RBV, n=103 Placebo SVR12

SOF + RBV, n=98 SVR12
SOF dose 400 mg once daily; RBV dose 1000-1200 mg/day.

POSITRON (Intolerant)
Weel O 12 24

SOF + RBV, n=207 SVR12

Placebo, n=71 SVR12
SOF dose 400 mg once daily; RBV dose 1000-1200 mg/day.

Jacobson et al. N Eng/ J Med 2013, 368: 1867-1877, Lawitz et al., N Eng/ J Med 2013, 368: 1878-1887,



GT2 and GT 3: SVR by Genotype

FISSION (TN) v
100 -
— 63
e\o, 80 4 67 67
N 28 7 B SOF + RBV 12 Weeks
= i
> 20 - 170/ 162/ 102/ 110/ B Peg-IFN + RBV 24 Weeks
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Overall GT2 GT3
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= 100 H~
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Jacobson et al. N Eng/ J Med 2013, 368: 1867-1877, Lawitz et al., N Eng/ J Med 2013, 368: 1878-1887,



SVR: Patients with Cirrhosis
vs No Cirrhosis

FISSION (TN)
98
100
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60

40
20 99/

0 139

No cirrhosis Cirrhosis No cirrhosis Cirrhosis

FUSION (TE) o o

o6 100

82

B SOF + RBV 12 Weeks

SVR12 (%)

B Peg-IFN + RBV 24 Weeks
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100
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B SOF + RBV 12 weeks
B SOF + RBV 16 weeks

SVR12 (%)

No Cirrhosis Cirrhosis No Cirrhosis Cirrhosis

GT?2 GT3
POSITRON (Intolerant)

92 94

100
80
60
40
22 85/92 16/17

GT2 GT3
Jacobson et al. N Eng/ J Med 2013, 368: 1867-1877, Lawitz et al., N Eng/ J Med 2013, 368: 1878-1887,

B No cirrhosis

SVR12 (%)

B Cirrhosis

3/14




Conclusions

12 weeks of SOF+RBYV results in SVR>90% in GT 2 treatment naive
patients with and without cirrhosis

SVR rates were lower in GT 2 treatment experienced patients with
cirrhosis compared to non-cirrhosis
SOF+RBYV led to similar results as PEG+RBV for GT 3 treatment
nalive patients

— Lowest rates observed in patients with cirrhosis

SOF+RBYV for 12 weeks is suboptimal for GT 3 treatment
experienced patients

— 16 weeks total duration significantly increased SVR rates
SOF+RBYV well tolerated with fewer adverse events than PEG+RBV

Genotype 3# gen@H@W e
— Strategies to improve GT 3 results are needed



Simeprevir (TMC 435)

 NS3/4A protease inhibitor
e Antiviral activity against GT 1, 2,4, 5and 6

 One capsule, once per day



Completed Phase 3 Studies

e QUEST-1 and QUEST-2

— Same study design but studies conducted
independent of one another

— Treatment naive GT 1 patients

* PROMISE
— Same study design as QUEST-1 and QUEST-2

— GT 1 prior relapsers



QUEST-1, QUEST-2 and
PROMISE Study Designs

Response Guided Treatment

!

SY\YAL PEG/RBV

PEG/RBV Post-Therapy Follow-Up

mg/PEG/RBV Post-Therapy Follow-Up

Placebo/
I I I I |
Weeks

Response Guided Therapy: if HCV RNA <25 [U/mL at Week 4 and
undetectable at Week 12, complete treatment at Week 24

— 85-93% of patients met the criteria and qualified for total treatment duration
of 24 weeks.
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Simeprevir + PEG/RBV Achieved SVR in
80% of Treatment Naive and Prior Relapsers

B Simeprevir/lPEG/RBVY B PEG/RBV

80% 81% 79%

210/ = 65/ 206/ = 49/
264 130 134 260 = 133

QUEST-1 QUEST-2 PROMISE



Patients Achieving SVR12 (%)
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QUEST-1: SVR by Subgroup

BSIM+PR BPR

152/ § 54/ 54/ 11/
183 90 77 40

105/ g 36/
147 74

105/ | 29/ 72/ 29/
117 56 77 37

114/ § 32/
150 76

FO-F2 F3-F4 la 1b/other CC CT TT
Fibrosis Genotype IL28B genotype

I. Jacobson et al, Abstract 1425. EASL, April 2013



Patients Achieving SVR12 (%)

SVR Higher When Simeprevir

Added to PEG/RBV For Patients With All Stages

of Fibrosis/Cirrhosis (QUEST-2)

_ B Simeprevir/PEG/RBY B PEG/RBV

84.6

(1) 52/
195 102

FO-F2 F3 F4 (Cirrhosis)

Similar results seen in QUEST-1 and PROMISE studies



Conclusions

e Simeprevir 150 mg + PEG/RBV was highly effective
against GT 1 treatment naive patients with SVR (80%)

 Most patients (85%) receiving simeprevir were able
to shorten therapy to 24 weeks

e Simeprevir 150 mg + PEG/RBV was generally well
tolerated

— Rates of anemia and rash were similar in the simeprevir
and placebo groups

I. Jacobson et al, Abstract 1425. EASL, April 2013



Sofosbuvir+Simeprevir



COSMOS: Study Design

SMV + SOF + RBV Post-treatment follow-up

Arm 1 n=24
she
Arm 2 SMV + SOF Post-treatment follow-up n=15
e
SMV + _
Arm 3 _ _ n =27
rm SOE + RBV Post-treatment follow-up
*
Arm 4 Post-treatment follow-up n=14
Weeks I I | I I
12 1 24 36 48

Interim analysis SVR4

S&% Primary endpoint SVR12

Cohort 1: n=80 patients randomized 2:1:2:1

Cohort 2: n=87 patients randomized 2:1:2:1

SMV 150 mg QD + SOF 400 mg QD with/without RBV (CopegusE) 1000 or 1200 mg/day (BID)
Interim analysis of Cohort 1 conducted when all patients in 12 week treatment arms (arms 3

and 4) reached SVR4 time point or discontinued early

J

Lawitz et al., CROI, March 2013



COSMOS: Key Eligibility Criteria ¢
Cohort 1

Chronic HCV GT 1 infection
e 78% GT 1la

Prior null response to PEG/RBV
— Failure to achieve >2 log,, decline in HCV RNA by Week 12

Fibrosis

e FO-F1: 41%

e F2: 59%

IL28B

e CT: 70%

e TT: 24%

29% African-American

Lawitz et al., CROI, March 2013



SVRS (%)

COSMOS: Virologic Response (12 Week
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92.9
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27/ 14/ 26/ 13/ 26/ | 13/
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RVR, n/N (%) Undetectable end of SVR4, n/N (%) SVRS, n/N (%)
treatment, n/N (%)

Lawitz et al., CROI, March 2013



COSMOS: Safety & Tolerability

24 weeks 12 weeks
Patients SMV + SOF SMV + SOF SMV + SOF + SMV + SOF Total
+ RBV RBV
(n=24) (n=15) (n=27) (n=14) (n=80)
AEs during treatment, % 87.5 93.3 88.9 78.6 87.5
Grade 3/4 AEst, % 4.2 13.3 18.5 0 10.0
Serious AEs, % 0 0 0 0 0
Most ¢ ommo i0%Etstal pafients)
Fatigue, % 25.0 26.7 18.5 21.4 22.5
Headache, % 16.7 26.7 14.8 28.6 20.0
Insomnia, % 16.7 13.3 18.5 21.4 17.5
Nausea, % 4.2 6.7 18.5 28.6 13.8
Anemia, % 25.0 0 11.1 0 11.3
Cough, % 20.8 6.7 3.7 7.1 10.0
Rash, % 12.5 13.3 11.1 0 10.0
Treatment discontinuation
Dueto AEs, n 1 1 0 0 2
Non-safety reason, n 2 1 0 0 3
RBV dose reduction, % 16.7 NA 3.7 NA 9.8

IWHO Toxicity Grading Scale, 2003

Lawitz et al., CROI, March 2013




COSMOS: Cohort 2

e SMV+SOF+RBV for 12 weeks

e GT 1 treatment naive and prior null
responders with advanced disease (F3/F4)
e SVR4 results
— SMV+SOF+RBV: 96% (26/27)
— SMV+SOF: 100% (14/14)

Medivir/Janssen Press Release, August 29, 2013



COSMOS: Summary

e 12 weeks of SMV+SOF led to an SVRS8 rate of
96% with RBV and 93% without RBV in prior
null responders with FO-F2 disease

e 12 weeks of SMV+SOF led to an SVR4 rate of
96% with RBV and 100% without RBV in
treatment naive and prior null responders
with F3-F4 disease

e SMV+SOF+RBV was generally well tolerated



Sofosbuvir+Daclatasvir



Background

e Patients who experience virologic failure on telaprevir or
boceprevir-based regimens currently have no treatment

options

e DCV plus SOF with or without RBV achieved SVR4 in 98% of 126

HCV GT 1-infected treatment-naive patients
(Sulkowski et al. AASLD 2012)

e Study Aim

— To evaluate the efficacy and safety of DCV+SOF with or
without RBV for 24 weeks in GT 1-infected patients who
failed prior treatment with TVR or BOC + PEG/RBV

M.S. Sulkowski et al, Abstract 1417. EASL, April 2013



Study Design

—n=21
DCV 60 mg QD + SOF 400 mg QD Follow-u
Prior TVR/BOC I gt i
Failures,
GT 1a/lb
(N =41) |, n=20| DCV60mg QD+ SOF 400 mg QD + RBV
Week 24 I SVR,,
SVR,

e Patients
— GT 1, non-cirrhotic

— Prior nonresponse, relapse, or breakthrough
during treatment with PEG/RBV+TVR or BOC

— Patients who discontinued TVR or BOC due to an
AE were excluded

M.S. Sulkowski et al, Abstract 1417. EASL, April 2013



HCV RNA < LLOQ (% patients)

Virologic Response

100
el @ DCV+ SOF
80 @ DCV+SOF
+RBV
60 O Missing
40
20
N 20 21 20 21 20 21 20 21 20
Week 2 Week 4 EOT SVR, SVR;,

1 patient missing at post-treatment (PT) Week 12: HCV RNA was
undetectable at PT Week 4 and at PT Week 24

21/41 patients have reached PT Week 24; all have achieved SVR,,

M.S. Sulkowski et al, Abstract 1417. EASL, April 2013



Conclusions

 The all-oral, once-daily combination of DCV+SOF with
or without RBV achieved SVR in all GT 1 infected

patients (n=41) who failed prior treatment with TVR
or BOC+PEG/RBV

e DCV+SOF with or without RBV was
well tolerated

* No Grade 3 or 4 hepatic or hematologic
abnormalities

M.S. Sulkowski et al, Abstract 1417. EASL, April 2013



ABT-450/r , ABT -267 , ABT-333



AVIATOR

 Phase 2b, randomized, open-label, multicenter study

* Patients
— GT 1(66% GT 1a)
— Treatment-naive and prior null response
— Non-cirrhotic
 Duration
— 8,12 and 24 weeks

K.V. Kowdley et al, Abstract 3. EASL, April 2013



AVIATOR: Study Design

SVR12 SVR24** VBT/

.GEJ N Regimen/duration (%) (%) Relapse

§ OB ABT450 ABT267 ABT333 89 88 0/10

g YR ABT450 ABT333 85 83 1/4

§ 79 ABT450 ABT267 91 89 1/8

SEN Wl AST450 ABT267 ABT333 90 87 1/5
viBll ABT450 ABT267 ABT333 99 96 0/1
SO ABT450 ABT267 ABT333 93 90 0/2

o Week 8 12 24

(2}

g N Regimen/duration S\(/c>/|?,)1 ‘ S\(/O/Ro)z ) R;ﬂ,e

BTN ABT450 ABT267 89 89 0/5

E’ VI ABT450 ABT267 ABT333 93 93 3/0

43 ABT450 ABT267 ABT333 98 95 1/0

** 8 patients who achieved SVR12 did not return >24 weeks and were counted as virological failures for SVR24
3 patients relapsed between SVR12 and SVR24

K.V. Kowdley et al, Abstract 3. EASL, April 2013



SVR,, by Baseline Subgroups ¢
Treatment-Naive Patients™
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*Includes patients randomized to the quad therapy arms (12 or 24 weeks duration).
K.V. Kowdley et al, Abstract 3. EASL, April 2013



SVR,, by Baseline Subgroups ¢
Null Responders™

97 o 100
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*Includes patients randomized to the quad therapy arms (12 or 24 weeks duration).
K.V. Kowdley et al, Abstract 3. EASL, April 2013



Most Common Adverse Events™

Total Treatment-N a u v eNull Responders
Event, %
(N=247) (N=159) (N=88)

Headache 31.2 31.4 30.7
Fatigue 29.6 32.7 23.9
Nausea 22.7 24.5 19.3
Insomnia 19.8 22.6 14.8
Diarrhea 15.0 13.2 18.2

*Includes patients randomized to the quad therapy arms (12 or 24 weeks duration)

K.V. Kowdley et al, Abstract 3. EASL, April 2013



Safety

6 patients (2.4%) discontinued due to study drug-related AEs;
4 of 6 considered related to treatment.

4 patients (1.6%) experienced SAEs

— 1 (arthralgia) was possibly study drug-related

Moderate-to-severe study drug-related AEs with >10%
incidence in any arm were asthenia and fatigue.

6 patients (2.8%) and 1 patient (0.6%) experienced Grade 3-4
laboratory abnormalities in total bilirubin and ALT,
respectively; all resolved with continued dosing.

K.V. Kowdley et al, Abstract 3. EASL, April 2013



AVIATOR Conclusions

e Comparable SVR12 and 24 seen with 12 and 24
weeks of treatment

* SVR rates >90% were achieved in naive
and prior null responders with a
3-DAA+RBV regimen

— No clinically meaningful differences were observed
by gender, HCV subtype, IL28B genotype, baseline
HCV-RNA or severity of fibrosis.

K.V. Kowdley et al, Abstract 3. EASL, April 2013



Overall Summary

e All oral therapy expected to be available for GT2 and
GT3 by early 2014.

e All oral therapy for GT 1 will be available no sooner
than 2H2014.

 Even with PEG/RBV backbone, soon to be available
DAAs for GT 1 offer advantages over currently
approved DAAs.
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