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Estimated effective number of infactions

Flaviviridae could be as ancient as the
differentiation of primate species (35 million years)

HCV has coevolved with human populations migrating out
of Africa within the past 100,000 to 150,000 years

Current HCV genotypes appeared over the last 2,000 years
Genotypes 6 and 4 originated 700 years and 350 years ago

Subtypes 1a and 1b arose less than 100 years ago
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HCV infects =185 million people
worldwide
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Treated/cured patients represent only a
small proportion of those diagnosed

Hepatitis C patients
all patients
100% ~ ~<_ -
(N=13,583)  “>s__ 5 L
treatment eligible . : sl Eligibility
39% ‘\\ J/
\\‘\ ; f;!
started treatment ‘\ il ,"I Rellablllty
19% : !
\ ' ]
\ 5 ]
“‘ i
L Tolerability
completed treatment \____
13% =
Sensitivity

= [Data from all studies

North CS, et al. Gen Hosp Psych 2013;35:122-8.



DAAs currently approved

Triple therapy with

Daclatasvir PEG IFN and

Nucleotid SOF and ribavirin, no
SRS - Short therapy (8-12 wks), PN

All Gts (£3) cirrhotics may need 24 wks Off-label combination
- 590% SVR of two DAAs + ribavirin
- Few pills, no IFN
* - No RBV, but not for all pts
Not all regimens suitable for
decompensated pts edipasvir

Sofosbuvir

2013

Sofosbuvir

2014

Ombitasvir NS5A inh

Nucleotide

Protease inh./A NS5A inh. l -
Ritonavir nolymerase in

Fixed dose combination of Fixed dose combination of
three DAAs * ribavirin two DAAs =+ ribavirin.
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Large body of evidence shows IFN-free
therapy new combinations are highly

effective in GT 1

Summary of 8 N Engl J Med studies on IFN-free therapy
in GT 1 published in 2014

100 7

80 1

60+

SVR (%)

407

207

0

Short, well-tolerated treatment regimens 8-24 weeks NB: Summary of 8 heterogeneous
Included treatment-naive and -experienced patients Phase 3 studies

and cirrhotics o
LDV, PAR/r, OMB and DAS are investigational agents and

not approved for use in HCV by the EMA/FDA
Liang J, Ghany MG. N Engl J Med 20DAS7at20{3+7ir; LDV: ledipasvir; OMB: ombitasvir; PAR: paritaprevir; r: ritonavir
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2014: HCV guidelines, recommendations & anti

HCV drugs approval by International agencies
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EASL AND AASLD IDSA
RECOMMENDATIONS

treatment

Indications to All treatmenht nalve

and -experienced
patients with
compensated disease
due to HCV should be

considered for therapy

Treatment is
recommended for

patients with

chronic HCV

infection (IA)

(A1)



" WHOM TO TREAT:
EASL AND AASLD-IDSA RECOMMENDATIONS

APRIL 2014

Compensated BS{CHTNY Highest priority (IA)
Cirrhosis recommended

(A1)
LG L LI On clinical trial | treated by physicians with
d cirrhosis not | Ja )Gl [Ele experience in treating
on the access HCV in conjunction with a
transplant list | el =100y liver transplantation

within center

experienced
centres (B1)
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EASL AND AASLD-IDSA
RECOMMENDATIONS
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F3 Strongly Highest priority (I1A)
recommende
d (A1)

F2 Justified (A2)  High priority (IB)

FO-F1 Indication for | Individual decision
and timing of (1B)
therapy can be

Individualized
(B1)




% RECOMMENDATIONS
HCV related extrahepatic diseases & comorbidities

= %Shne:wmmé T STUDY 08 ViR DiStadts
on Treatment of Hepal o
a4 T AASLD (?}\ I DSA
cno R E j Tfoations Diesaven Basie of Asidiia

BIAS-USA

EACTIE—

Cryoglobulinemia Highest priority (IB)
with vasculitis Treatment should be

prioritized (A1)

HCV related Highest priority (llaB)
immune complex

Nephropathy

Solid Organ No specific priority (A2) | Highest priority (I1B)
Transplant considered for

Recipients individual decision

Should be considered Consider treatment
(B1) prioritization In order
to yield transmission

reduction benefits
(l1aC)

HIV No specific priority (A1) Bl N JalIyisA I oy
considered for available
individual decision resources(|B)

Haemodialysis




~ DAA combos reaching the clinic by 2016-7

Fixed dose combination of two or three

Pangenotipic (+ Gt3

Beclabuvir

e Polymerase
Pangenotipi y,nh.

Grazoprevir Elbasvir

Daclatasvir

2nd generation 2nd generation Asunaprevir

protease inh. /MK 3682 NS5A inh

(IDX 21437 Protease inh. NSSA inh.
{ #% - Ultra-short therapy (4-8 wks)

- —>95% SVR for all pts.
- Pangenotypic
- One-pill regimen, no RBV

- Suitable for all disease stages
US J0 10 rFangenotg

Pangenotipi
(o

Sovaprevir

Sofosbuvir 2nd generation ACH-3102

NSSA NG (ACH-1625

Protease inh

Nucleotide

NS5A inh.
polymerase inh




HCV RNA Decline (log,,)

GS-5816 Phase 1: Median Viral Decline
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SVR rates with 12 and 8-wk regimens in Gt
1,2,3

Part A: 12-Wk Duration

96 100 91 100 93 93

GT 1

Tran TT, et al. AASLD 2014. Abstract 80.

M SOF + GS-5816 25 mg
M SOF + GS-5816 100 mg

- 87

M SOF + GS-5816 100 mg + RBV

83

GT1

90

Part B: 8-Wk Duration
" SOF + GS-5816 25 mg + RBV

81

77

88 88 88

GT2
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Factors impacting response to HCV treatment: before 2015

Host factors

Prior Genetics
response to (IL28B, IP10, etc])

treatment . .
Cirrhosis @

Hepatic
decompensation

Viral factors

Baseline viral
load

HCV genotype

HIV/HCV
co-infection

DAA baseline

resistance

Diabetes/insulin

HBV/HCV resistance

co-infection Pharmacokinetics

and DDIs
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Factors impacting response to HCV treatment: after 2015

Viral factors Host factors

HCV
genotype

Post-
treatment
DAA RAVs




® Can baseline HCV RNA inform decision to treat
with LDV/SOF for 8 or 12 weeks?

* Similar SVR rates for 8 and 12 weeks of therapy in ION-3

* |f baseline HCV RNA N 6 million IU/mL, treatment for 12 weeks can
reduce chance of relanse

LDV/SOF LDV/SOF
8 weeks 12 weeks

SVR rate similar with 8 or 12 weeks
94% (202/215) 96% (208/216)

Relapse rate according to baseline HCV RNA

HCV RNA {, 6 million IU/mL 2% (2/121) 2% (2/128)

HCV RNA N6 million IU/mL 10% (9/92) 1% (1/83)

HCV-TARGET: 78% (253/323) of GT 1, non-cirrhotic, treatment-naive
had a baseline HCV RNA &6 million IU/mL

Gilead Sciences Europe Ltd. HARVONIV(ledipasvir/sofosbuvir) Summary of Product
Characteristics. November 2014; Jensen D, et al. AASLD 2014; Oral #45.
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Mean (+/- SD) change

" COSMOS Cohort 2: On-treatment HCV
RNA over time

Log10 HCV RNA (IU/mL)

——SMV/SOF/RBV 24 wk (N=28)
——SMV/SOF 24 wk (N=13)
- o= SMV/SOF/RBV 12 wk (N=27)
- o= SMV/SOF 12 wk (N=14)

—e—RBV (N=55)

—-no RBV (N=27)
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Time to Viral Suppression is not related to Achievement of
SVR12 in GT1 treated with ABT-450/r/Ombitasvir+Dasabuvir
+/- RBV

M Non-cirrhotic M Cirrhotic

100%

: * Pooled analysis of 6

80% phase lll Trials
. * Aim: To evaluate the

— predictive value of time of

first occurrence of HCV-

. RNA TND and SVR12

40% * Longer time to
. suppression associated

20% with higher baseline HCV-
. RNA, older age, GT1a and

0% 405 69 892 184 CirrhOSiS

Week 1 Week 2 Week 4 Week 6
Time of First HCVRNA <15 IU

Sulkowsky M. Abst 1950 AASLD 2014



&
ls the Q80K mutation relevant for patients on SOF +
SMV?

Limited data but little apparent effect of Q80K for SMV in combination
with SOF

COSMO0S: SVR12 in cohorts 1 and 2 by HCV subgenotype and baseline Q80K
Cohort 1 (FO-F2 nulls)* Cohort 2 ([F3-F4 naives/nulls)*

BGT1b B GT 1a without Q80K " GT1awith Q80K

100 - 100 100 100 100 100 100 100 100 I 100 100
— O I
90 I
80 |
|
70 7 |
= 60 I
o - |

— 0
o S |
& 407 !
30 7 1
20 - I
3 177 24/ ||
10 - 3 17 27 P
0 |
SOF + SMV SOF + SMV SOF + SMV SOF + SMV SOF + SMV SOF + SOF + SMV SOF + SMV SOF + SMV  SOF + SMV
. +RBV |  +RBV ) 1 £ RBV /L SMV + RBV )  +RBV )  £RBV |
Y Y Y Y Y Y
24 weeks 12 weeks Overall 24 weeks 12 weeks Overall

Lawitz E, et al. Lancet 2014;384:1756-65 *Excluding patients who discontinued for non-virological reasons
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L159F and V321A emergence in 408 virological
failures from 8 SOF and 5 LDV/SOF trials

25

20

159

10

VF Patients with TEV, %

Ultra deep sequencing of NS5B (1% assay cut-off)

16 15

0 0

4z 019

b 2

GT GT

VF, virologic fadure: TEY, treatment-ermengent vanant

Svarovskaia ES et al., AASLD 2014



% Baseline L159F and V321A in SOF and LDV/SOF
Studies by Deep Sequencing Analysis

Patients at Baseline

With
Sequence
' Data, n L159F, n L159F and VF (n/N)

it y
la 244

ase J b 65 4 174

Total SOF 1611 10 (0.6%) 6/10

LDVISOF 1a 1150 1 0N

Phase 2/3 mERTH 320 22 0r22

Total LDV/ISOF 1470 23 (1.6%) oz3

¢ ViZ1A was nol detected at basebne in anv natient  Svarovskaia ES et al., AASLD
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Pooled Analysis of Resistance in Patients Treated with Ombitasvir/ABT-450/r
and Dasabuvir with or without Ribavirin in Phase 2 and 3

Over 2500 patients treated with 3D regimens

Overall virological failure rate was low (2.9%), almost exclusively GT 1a

All 74 virological failures (20 VBT and 54 relapsers) were studied

Population sequencing used to evaluate RAVs at baseline and at virological failure

Baseline RAVs did not impact SVR Distribution of RAVs in Virological Failure
* NoRAVs =15%
Number of Patients Achi " ”
- m“#"‘ NS3/NS5A RAVs = 18%
Bassiine  With | _ * NS5A/NS5B RAVs = 4%
e O o S S * RAVsin 3 targets = 58%
- 8K 78/89,87.6 122130,938 140

D168A 01,0 200/218,91.7 087
M2BTN  1214,857  192/209,91.9 339
030R 33,100  201/220,91.4  1.000

RAV- NS5A only (4, 5%)

NS5A RAVs in 2 targets
L31V 11,100 203/222,91 .4 1.000 3.
Y93C/NH 4/5,80 200/218,91.7 362 2.9% VF
S656G 77,100 220/239,92.1 1.000
C316Y 172,50 226/244, 926 149 RAVs in 3 targets (43, 58%)
*Patients not achieving SVR24 due to non-virologic reasons, eg, early
discontinuations, missing SVR24 data etc., were excluded from this analysis (non-VF)

Krishnan, Abst 1936



Is Gt 1 subtype still relevant?

LDV/SOF LDV/SOF
8 weeks 12 weeks
SVR rate overall 94% (202/215) 95% (206/216)

SVR according to subtype
GT1a 93% (159/171) 95% (163/172]

GT 1b 98% (42/43) 98% (43/44)

Kowdley KV, et al. N Engl J Med 2014;370:1879-88.



Is Gt 1 subtype still relevant?

B - rBv

B RBV-free

PEARL-IV1 PEARL-III1
99,5
100 - 97 _ 99 ,
00 90 100
80 ] 80 .
& 60- = 601
s S
e [0
>
& 40 N 40
20_ 20_
0 0
GT1a GT1b
Treatment-naive *RBV-free arm did not thEer\%’(r\rI}r?{;tr?gr?tl)\/SS RBV-containing arm;

. e ~ Ombitasvir, paritaprevir, RTV + dasabuvir are not approved
Ferenci P, etal. N Engl J Med 2014;370:1983-92. for use in HCV by the EMA; EMA: European Medicines Agency; RTV:

ritonavir



W HCV Gt 3: still a difficult
genotype

B SOF + RBV x 24 weeks (VALENCE)
M LDV/SOF + RBV x 12 weeks (ELECTRON-2)
W SOF + DCV x 12 weeks (ALLY-3)

100 100
1007 95 97 97 94

80

60-

40

SVR12, %

20

87/92 2

SOF + PEG-IFN + RBV x 12 weeks (TN: PROTON/ELECTRON Treatment-experienced
Non-cirrhotic

LDV/SOF + RBV for 12 weeks and SOF + DCV for 12
weeks
are not EMA-recommended treatment regimens for GT

3
Zeuzem S, et al. N Engl J Med 2014;370:1604-14; Gane E, et al. EASL 2014; Oral #6; Gane E et al. NEJM

2013;368:34-44; Lawitz E et al. Lancet Infect Dis 2013;13:401-408; Gane E et al. AASLD 2014, Poster #LB-11;
Lawitz E et al. AASLD 2013, Oral #LB-4; Nelson M et al. AASLD 2014, Oral #LB-3.
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Factors impacting response to HCV treatment: after 2015

Viral factors Host factors

HCV
genotype

Post OLT status

Post-
treatment
DAA RAVs

Pharmacokinetics
and DDlIs
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Efficacy of SOF + SMV = RBV in real-world
settings

HCV-TARGET: Prospective Observational Cohort TRIO: Prospective Observational Cohort
Study: Adjusted SVR4 in GT1 HCV Pts[1] Study: SVR12 in Tx-Naive GT1 HCV Pts[2]
BsoF +SMv  ESOF + SMV + RBV Wcem 6T GTH

92
10071 g5 87 8 g7 86 100 - 83
85

80 H

2 60 - =

I ~

m | ol

> 40 - °>=

0 n
20 -
0 -

All Pts Tx-Naive Tx-Exp’d SMV + SOF £ RBV
Pts Pts

1. Jensen DM, et al. AASLD 2014. Abstract 45. 2. Dieterich D, et al. AASLD 2014. Abstract 46.



LDV/SOF efficacy in compensated
Gt1 cirrhosis

012 wks of LDV/SOF M 24 wks of LDV/SOF
[112 wks of LDV/SOF + RBY 24 wks of LDV/SOF + RBV

100 - 9 98 100 9 98 97 100

92

80 -

60 A

SVR12 (%)

n= 118 | 204 47 | 45

Total Treatment Naive Treatment
Experienced

Bourliere M, et al. AASLD 2014. Abstract 82.



SVR12 rates with LDV/SOF + RBV
by stage of cirrhosis

Total Treatment Treatment
Naive Experienced

Overall SVR12 96% '*' 98% —L- 95% —*'

<75 84% +—m—— 90% <« _ 82% +«m——
Platelets >275t0 <100 99% —_— 100% i 98% —
(x103/uL) > 100t0 <125 95% — = 98% — 93% —

>125 98% ™ 98% — 98% ——
FibroScan >125t0<20 99% —i 100% — 99% T
(kPa) > 20 96% - 100% —t = 95% —II—

80 90 100 80 90 100 80 90 100

SVR12 (%)

SVR12 rates lower among pts determined to have cirrhosis using FibroTest+ APRI (89%) and
among pts with a platelet count {, 75,000 cells/mm3 (84%)

Bourliere M, et al. AASLD 2014. Abstract 82.
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SVR12 with PTV/RTV/OMYV + DSV + RBV
In Gt1 compensated cirrhosis

B 12 wks B 24 wks

: : , 8. .3 97.1 .
100 v 94:2 929 96.6 100 94.4 100 86.7 95:2 gg J%:0 95.5100  94.3 94.7 97.1 80.5 93.9
80 1
E 40 A
o
m -
5 40
20 T
n/N =
0 -
Naive Relapser Partial Null GT1a GT1b CC CT 1T
Responder Responder  Hcy Subtype IL28B Genotype
Factor P Value
IL28B TT genotype .021
Previous null response to peglFN/RBV .038
GT1a HCV .046

Fried MW, et al. AASLD 2014. Abstract 81.



¥ SVR12 with LDV/SOF + RBV in Gt1
patients
with decompensated cirrhosis

MLDV/SOF + RBV 12 wks WLDV/SOF + RBV 24 wks
00+ 87 89 g7 89 ge 90
80"
>
N 60 - 3 relapses ?I gelatpr)]se
P i (GEET 1rel ea
E 40 el Rl s
20 - .
0 -
Overall CPTB CPTC
AE 29 (97) 27 (93) 23 (100) 26 (100)
SAE 3(10) 10 (34) 6 (26) 11 (42)
Treatment-emergent, -related SAEs 2(7) 0 0 2 (8)
Treatment discontinuation due to AE 0 1(3) 0 2 (8)

Flamm SL, et al. AASLD 2014. Abstract 239. Reproduced with permission.



SVR12 SVR12 with LDV/SOF + RBV

100 -

80 A

60 A

In Gt1 post-OLT patients

96 98 9 96
85 83 67

60

[ 12-wk LDV/SOF + RBV
[ 24-wk LDV/SOF + RBV

1 relapse
2 deaths
1 consent

2 relapses 1death withdrawn 2 relapses

1 consent 1 death 3 deaths 1relapse
withdrawn

5 3
FO-F3 CPTA CPTB CPTC

* Inthe 24-wk arm, 8 pts with CPT B and 1 pt with CPT C have not reached the follow-up
WK 12 visit

* MELD scores improved from baseline through follow-up Wk 4 in 15/48 pts with CPT A
and 8/41 pts with CPT B disease

Reddy RT, et al. AASLD 2014. Abstract 8.
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Teleprewvir
Boceprevir
Simeprevir
Sofosbuvir

Ledipasvir
ABT 450r
Ombitasvir
(ABT-267)
Dasabuvir
(ABT-333)
Faldeprevir
Asunaprevir

Daclataswvir

MK5172
MK8742

mild

no adjustment no adjustment

J 071
0.92

1.17

J 0.79
J 0.57

T1.62

moderate

4 0.54
1.32
42.44

1+1.26
(“T1.18%*)

4+1.62
0.70

0.84

>
4+ 9.8

. 0.62
unbound «
1-4.88

A3

Liver Impairment

severe

e e mm s e e e e e —— = = = — - —

55, HCV-

55, HOV-

Parent (55, Hl
G5 331007 m
55, HCV-

Single do

No change in
55, HCV-, com
T PK in >60
Single dose, h

L5, 100mg/20
Lingle dose



VICTIM of DDI PERPETRATOR of DDI w

oceprevir

ofosbuvir

ABTAS0r

bmbitaswvir

(ABT-267)

Dasabuvir
(ABT-333)

Substrate for CYP 344, PgP

Substrate for aldoketoreductase,
CYP 3A4, PP, BCRP

Substrate for CYP 344, PgP

cathepsin A, esterases, kinases

faeces), PgP / BCRP substrate

Substrate for CYP 344, PP,
OATP1EL/3

Substrate for PgP, BCRP
(CYP 344 )

Substrate of CYP 2C8 > 3A4 > 2D6,
Substrate of PgP, BCRP

Substrate for CYP 344, PgP

Substrate for OATP1B1/2B81
CYP 3A4

Substrate for CYP 3A4, PgPF, OATP1B1
& MRP2

Substrate for CYP 3A4, PP, 7
DATPFIBL

Substrate for CYP 344, PP,
TOATPLEL

Inhibits CYP 3A4, PgP, DATP1B1/2
7 Protein binding

Inhibits CYP 3A4, PgP, OCT 182

Inhibits OATP1B1, MRP2
Mild inhibitor gut CYP 3A4, PgP

Weak inhibitor of gut PgP & BCRP

Weak inhibitor of PEP/BCRP,
TOATPIBLS3

Weak inhibitor PgP/BCRP (gut). =
TOATPLBLS 3

Weak inhibitor of UGT1AL

Weak inhibitor of UGT1AL

Inhibits OATPF1B1/3 & PgP

Inhibits CYP2D6 [mod] &
OATP1B1/3 [weak), TECRP,
Weak CYP3IAL inducer

Imhibitor of CYP 3A4, 205, UGT1AL,
Probably inhibits OATP1B1/3, MRP2

Imhibits CYP 2C8, weak imhibitor of
UWGTLIAL, T BCRP

weak inhibitor of LWGT1A1

Significan

Significan

Moderate

b

Moderate
Significan

Moderate

=4

Moderate

Moderate

Moderate
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IFN free DAA have expanded the pool of treatable patients

* IFN-free combination regimens dominate the treatment landsc:
* SOF-based regimens are effective in “real-world” settings
* Safety demonstrated in noncirrhotic and cirrhotic patients

Mild Severe Decomp

HCV chronic disease spectrum

Currently treated

- By enrolling new patients at the extreme of the spectrum
- By enforcing need for mass screening for HCV
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Who should be treated: EASL recommendations 2014

In principle, all patients with chronic HCV
infection, but in a situation of limited availability:

* F3-F4: Priority
* F2: Reasonable

* FO-F1: Debatable

Informed deferral of treatment for patients with mild disease

EASL Online Recommendations on Treatment of Hepatitis C, April 2014



" AASLD/IDSA: Patients With F3/F4 Fibrosis
Have Highest Priority for HCV Treatment

* When constrained resources prevent treatment
of all HCV infection cases, highest priority should
be given to patients with advanced fibrosis
[Metavir F3) or compensated cirrhosis (Metavir
F4), liver transplant recipients, and patients with
severe extrahepatic hepatitis C

* Based on available resources, treatment should
be prioritized as necessary so that patients at
high risk for liver-related complications and
severe extrahepatic hepatitis C complications are
given high priority

AASLD/IDSA HCV Management Guidance. October 2014.
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SVR associated with reduced 5-Yr risk of
death and HCC in all populations

* SVRon IFN-based therapy was associated with substantial benefit vs no SVR

-  62% to 84% reduction in all-cause mortality, 90% reduction in liver transplantation, 68% to

79% reduction in HCC

5-Yr Risk of All-Cause

Death by SVR W SVR
251
20
154
11.3

10.5

Pts Dead After 5 Yrs (%)

General Cirrhotic HIV-
Pts Coinfected Pts

Hill AM, et al. AASLD 2014. Abstract 44.

B No SVR

Pts With HCC After 5 Yrs (%)

General

5-Yr Risk of HCC
by SVR

13.9

Cirrhotic HIV-
Pts Coinfected Pts



Survival after P/R treatment in 440 patients with HCV
cirrhosis, C-P A5-6 (mean follow-up 7.7 yrs)

No esophageal varices
before P/R

100
a0
80

70
60 - No SVR
i Log rank p = 0.001

of

Survival probability (%)

30 =

20 =

) o« IV P VR PR PR PR R B PR RO PO O

0 12 24 3% 48 60 72 8 9% 108 120 132 144 156

Follow up (months)
Number at risk
Group: No SVR
148 148 147 141 135 121 104 8 61 40 25 15
Group: SVR
67 67 67 67 65 56 51 4 30 20 16 8

Di Marco V, submitted

Esophageal varices

100 |-
ol
sl
o
60|
50

Iy
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Deaths due to HCC or liver decompensation after P/R
treatment in 440 patients with HCV cirrhosis
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Cost per SVR for GT1 HCV Patients
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*SOF+SMV data from Phase IIb study and 12W regimen for NC, 24W regimen for CC patients as per label
Younossi, AASLD, 2014, Poster #1754



Evaluation of Health Outcomes from LDV/SOF Treatment
of Patients with Early vs. Advanced Liver Fibrosis

Initiating LDV/SOF treatment at Fo-F1 and F2 rather than F3-F4 reduces lifetime costs of treatment,
and has a lower cost per SVR

95000 - 105000 -
90878 99376
95000 -
85000 -
82152 82399 85128
- - - - -
75000 - 75000 - -

M M ! 1! M !
N w

(] o [\S] [ON]
Initiating LDV# SOF treatment in FO-F1 or F2 as opposed to F3-F4results in substantiafsavings;

nar cuirraccfiillv traatad natiant [cact nar C\IR] and lifatima cactc
per clccoceiully traatol patieht gesti par oV g-Hietimoe cogte.

Ahmed A, AASLD, 2014, #1751
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