HCV:
Current SOTA of Management of
Treatment Experienced Patients

¢ Robert G Gish MD
1 . .
¢ Professor Consultant Stanford University

¢ Executive Committee: National Viral Hepatitis
Roundtable

¢ Founding Member: CEVHAP



Definitions of treatment experienced patients
Positive HCV RNA after exposure to: “x” medication(s)
Treatment duration needs to be defined

® & o o

® & o o o

Breakthrough
Relapse
Non-responder
Noncompliant

Failed INF

Failed INF + Riba

Failed PEG INF + Riba

Failed PEG INF + Riba + PI first generation
Failed SOF based therapy

— Failed SOF/LED

In evolution New Treatments
— Failed Viekira Gilead Merck (ldenix)
— Failed DAC based therapy AbbVie

— Failed Merck programs Janssen (Achillion)



Treatment duration and use of ribavrin

¢ 12 vs 24 weeks ?

¢ Use of ribavirin?
— Yes
— No
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WHO: EML = Essential Medicine List

¢ May 2015

When countries revise their own national EML based on the
WHO Model EML this opens up the opportunity to increase
access to these new medicines through financing via
government and donor resourcéis.case of hepatitis, MDR
TB and cancer significant number of new medicines were
added to Model EML

for treatment hepatitis Bzntecavir and tenofovirfor the
treatment of hepatitis B, aridr hepatitis C:and the addition
of six oral directacting antiviral medicines including
daclatasvir, ledipasvir + sofosbuvir, ombitasvir +
paritaprevir + ritonavir with or without dasabuvir,
simeprevir, and sofosbuuvir,



Take home messages For HCV retreatment

¢ Interferon should rarely be used

— Genotype 3 treatment failure patients?
« Compensated ? Is there an urgency ?

— Resource constrained environments where all oral
/DAA are not going to be available in the near term

¢ Ribavirin is alive and well in 2015
— SOF/LED Genotype I: shorter therapy/12 weeks

— SOF/LED Genotype 1: long therapy to 24 week Is
negavitive predictors of response, treatment
experienced with cirrhosis, and low plt count

— Genotype 3: interferon avoidance
— Other genotypes with DAA failures with cirrhosis



EASL Guidelines for treatment experienced patients

Clinical Practice Guidelines

Table 2. Indications for treatment of chronic hepatitis C in 2015: Who should be treated and when?

Treatment priority Patient group

Treatment is indicated + Al treatment-naive and treatment-experienced patients with compensated and
decompensated liver disease

Treatment should be prioritized +  Patients with significant fibrosis (F3) or cirrthosis (F4), including decompensated
cirrhosis

Patients with HIV coinfection

Patients with HBV coinfection

Patients with an indication for liver transplantation

Patients with HCV recurrence after liver transplantation

Patients with clinically significant extra-hepatic manifestations

Patients with debilitating fatigue

Individuals at risk of transmitting HCV (active injection drug users, men who have
sex with men with high-risk sexual practices, women of child-bearing age who
wish to get pregnant, haemodialysis patients, incarcerated individuals)

Treatment is justified +  Patients with moderate fibrosis (F2)
Treatment can be deferred +  Patients with no or mild disease (FO-F1) and none of the above-mentioned extra-
hepatic manifestations

Treatment is not recommended «  Patients with limited life expectancy due to non-liver related comorbidities




EASL Guidelines for treatment experienced patients

Table 3. Approved HCV drugs in the European Union in 2015.

Product Presentation Posology
PeglFN-a2a Solution for injection containing 180, 135 or 90 yg of ~ Once weekly subcutaneous injection of 180 g
PeglFN-a2a (or less if dose reduction needed)
PeglFN-02b Solution for injection containing 50 pg per 0.5 mlof ~ Once weekly subcutaneous injection of 1.5 g/
PeglFN-a2b kg (or less if dose reduction needed)
Ribavirin Capsules containing 200 mg of ribavirin Two capsules in the morning and 3 in the
evening if body weight <75 kg
or
Three capsules in the morning and 3 in the
evening if body weight 275 kg
Sofosbuvir Tablets containing 400 mg of sofosbuvir One tablet once daily (morning)
Simeprevir Capsules containing 150 mg of simeprevir One capsule once daily (morning)
Daclatasvir Tablets containing 30 or 60 mg of daclatasvir One tablet once daily (morning)
Sofosbuvir/ledipasvir Tablets containing 400 mg of sofosbuvir and 90 mg of - One tablet once daily (moming)
ledipasvir
Paritaprevir/ombitasvir/ Tablets containing 75 mg of paritaprevir, 12.5mg of  Two tablets once daily (moming)
ritonavir ombitasvir and 50 mg of ritonavir
Dasabuvir Tablets containing 250 mg of dasabuvir One tablet twice daily (moming and evening)




IFN-free options
Genotype 1, IFN-free Option 1

—

Patients infected with HCV genotype 1 can be treated
with the IFN-free fixed-dose combination of sofosbuvir
(400 ma) and ledipasvir (90 mq) in a single tablet
administered once daily (A1)

Patients without cirrhosis, including treatment-naive
and treatment-experienced patients, should be treated
with this fixed-dose combination for 12 weeks without
ribavirin (A1)

Treatment may be shoriened to 8 weeks in treatment-
naive patients without cirrhosis if their baseline HCV
RNA level is below 6 million (6.8 Log) IU/ml. This should
be done with caution, especially in patients with F3
fibrosis, pending demonstration of the accuracy of HCV
RNA level determination within this range of values

and real-life confirmation that 8 weeks of treatment are
sufficient to achieve high SVR rates (B1)

Patients with compensated cirrhosis, including
treatment-naive and treatment-experienced patients,
should be treated with this fixed-dose combination for
12 weeks with daily weight-based ribavirin (1000 or
1200 mg in patients <75 kg or 275 kg, respectively) (A1)

Patients with compensated cirrhosis with conira-
indications to the use of ribavirin or with poor tolerance
to ribavirin on treatment should receive the fixed-dose
combination of sofosbuvir and ledipasvir for 24 weeks
without ribavirin (B1)

Treatment with the fixed-dose combination of sofosbuvir
and ledipasvir with ribavirin can be prolonged to

24 weeks in treatment-experienced patients with
compensated cirrhosis and negative predictors of
response, such as a platelet count <75 x 10%/ul (B2)




AASLD Guidelines for treatment experienced
patients

¢ AASLD Website URL
— http://www.hcvguidelines.org/



Retreatment of Patients Who Failed 8 or 12 Weeks of Ledipasvir/Sofosbuvir-Based
Regimens With Ledipasvir/Sofosbuvir for 24 Weeks

SVR12 by Subgroup
GT 1 Retreatment
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¢ All 11 patients without NS5A RAVSs received 8 weeks of prior treatment

Lawitz E, et al. J Hepatol. 2015;62(suppl 2):S192. Abstract O005.
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Retreatment of Patients Who Failed 8 or 12 Weeks of Ledipasvir/Sofosbuvir-Based
Regimens With Ledipasvir/Sofosbuvir for 24 Weeks

SVR12 by Baseline NS5A RAVs
GT 1 Retreatment
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Lawitz E, et al. J Hepatol. 2015;62(suppl 2):S192. Abstract O005.
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SVR12 Rates by Resistance Level of Baseline NS5A
RAVs in Compensated Cirrhotics Treated with
LDV/SOF£RBV*
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*Presence of RAVs was evaluated by deep sequencing with assay cutoffs of 1%; error bars represent 95% Cls.

Sarrazin, et al. EASL 2015. #P0773



NIAID SYNERGY Trial: Retreatment With
Ledipasvir/Sofosbuvir in Previous DAA-Treatment Failures

¢ Phase 2a, open-label study (n=34)

¢ SVR12: 97%
¢ Safety

Ledipasvir/sofosbuvir for 12 SVR Rates
weeks 100 - 100%
Early stage fibrosis (FO-F2)

Prior DAA (ledipasvir/sofosbuvir +
GS-9451 + GS-9669) 80 1
Genotype 1 (76% genotype l1a)
HCV RNA >800K IU/mL: 65%

97% 97%

SVR (%)
(e))
o

I
o

No treatment-related serious
adverse events 20 -
No new safety signals

SVR4 SVRS8 SVR12
(n=31) (n=31) (n=30)

Wilson EM, et al. J Hepatol. 2015;62(suppl 2):S267. Abstract LP09.



SOLAR-1 and SOLAR-2: LDV/SOF + RBV in Decompensated Cirrhosis

Overall Efficacy Pre-Transplant in GT 1 and
GT 4
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Comparable efficacy between SOLAR-1 and SOLAR-2 studies

The SVR12 analysis included all subjects except those who had undergone transplantation prior to SVR12 at last visit prior to transplantation.
Error bars represent 90% confidence intervals.

Flamm, AASLD, 2014, Oral #239; Manns, EASL, 2015, GO2;
Data on File, Gilead Sciences, Inc.



SVR12 (%)

SOLAR-1 and SOLAR-2: LDV/SOF + RBYV in Post-Liver Transplant Patients
Overall Efficacy Post-Transplant in GT 1 and
GT4
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Comparable efficacy between SOLAR-1 and SOLAR-2 studies

The SVR12 analysis included all subjects except those who had undergone transplantation prior to SVR12 at last visit prior to transplantation.
Error bars represent 90% confidence intervals.

Reddy, AASLD, 2014, Oral #8; Manns, EASL, 2015, GO2; Data on File, Gilead
Sciences |Inc



SOLAR-2 (Preliminary Results): SVR12 Rates With
Ledipasvir/Sofosbuvir + RBV by Genotype

Genotype 1 Genotype 4
Ledipasvir/sofosbuvir + RBV Ledipasvir/sofosbuvir + RBV
12 weeks [l 24 weeks )12 weeks [l 24 weeks
0
100 1 969 _98% 100 1006
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B 40 - % 40
20 - 20
Post-Transplant  Pre/Post-Transplant 0 Post-Transplant  Pre/Post-Transplant
FO-F3 + CPT A CPT B/C FO-F3 + CPTA CPT B/C
(n=75/58) (n=65/61) (n=11/7) (n=7/7)

Among patients with cirrhosis, virologic response was associated with improvements in MELD and CPT scores.

Manns M, et al. J Hepatol. 2015;62(suppl 2):S187. Abstract GO2.
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SOLAR-1 and SOLAR-2: Fibrosing Cholestatic Hepatitis

HCV RNA and Laboratory Values Over Time
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Serum ALT

*Possibly secondary to either steatosis from poorly controlled insulin-dependent diabetes and/or amoxicillin/clavulanate-induced
cholestasis. tBiliary stricture requiring stenting. Missing values [bilirubin]: Week 6 (n=1), FU-12 (3); [GGT]: Scr (1), BL (1), Week 6 (1),
FU-12 (3); [ALT]: Week 2 (1), Week 6 (2), FU-12 (3). BL, baseline; Scr, screening; FU-12, follow-up Week 12.

Forns, EASL, 2015, PO779



MELD Score

SOLAR-1 and SOLAR-2: Fibrosing Cholestatic Hepatitis

Liver Function and Safety Summary

35

7 12 Weeks
- LDV/SOF+RBV
n=7
20 -
AE 7 (100) 4 (100)

197 Grade 3—-4 AE 1 (14) 1 (25)
10 1 - - . - Serious AE 3 (43) 2 (50)

5 D/C due to AE 0 0

0

Week

*Median and third quartile MELD=11 at Week 6. One patient taking warfarin had *Grade 2 dyspnea related to RBV treatment

MELD values at Weeks 4, 6, 8 and 12 only. Data represent median, quartile (Q)1 . .

and Q3, and minimum and maximum values. Death, graft loss, and rejection were not observed

Virologic response was associated with rapid and sustained improvements in liver function

as assessed by MELD score
Most patients had total bilirubin, GGT, ALT and albumin levels within normal range at

FU week 12

Forns, EASL, 2015, PO779



Abstract L-05

Sofosbuvir Plus Peg-IFN/RBYV for 12 Weeks
vs Sofosbuvir/RBYV for 16 or 24 Weeks In
Genotype 3 HCV-Infected Patients and
Treatment-experienced Cirrhotic Patients
With Genotype 2 HCV: The BOSON Study

G. Foster et al




BOSON: SOF Based Regimens in TN/TE NC/CC GT 3 and TE CC GT 2 Patients

Study Design and Demographics

Randomized, open-label study in 592 TE GT 2 and TN/TE GT3 patients, stratified
by cirrhosis, prior HCV therapy, and genotype (US, UK, CA, AU, NZ)

WKk O 12 16 24 28 36
SOF + RBV 4 SVR12
SOF + RBV ¢ SVR12
SOF + PeglFN + RBV 4 SVR12
SOF + PeglFN
SOF + RBV SOF + RBV + RBV
16 weeks 24 weeks 12 weeks Total
n=196 n=199 n=197 N=592
Mean age, y (range) 51 (20-69) 49 (23-71) 50 (19-73) 50 (19-73)
Male, n (%) 134 (68) 129 (65) 132 (67) 395 (67)
IL28B non-CC, n (%) 121 (62) 126 (63) 119 (60) 366 (62)
HCV genotype 3, n (%) 181 (92) 182 (92) 181 (92) 544 (92)
» Treatment experienced, n (%) 105 (54) 105 (53) 103 (52) 313 (53)
Cirrhosis, n (%) 72 (37) 73 (37) 74 (38) 219 (37)

Mean platelets cell/mm3 (range) 191 (71-451) 201 (54-387) 201 (55-537) 198 (54-537) 4
3

Foster, EASL, 2015, LO5




BOSON: SOF Based Regimens in TN/TE NC/CC GT 3 and TE CC GT 2 Patients
SVR12 in GT 3

B SOF + RBV 16 weeks B SOF + RBV 24 weeks SOF + PeglFN + RBV 12 weeks
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Treatment Naive Treatment Experienced

Higher SVR12 rates with SOF+PeglFN+RBV compared to SOF+RBV for 16 or 24 weeks
86% SVR12 in GT 3 TE with cirrhosis treated with SOF+PeglFN+RBV
> 80% in all other subgroups treated with 24 weeks SOF+RBV; consistent with earlier Ph 3 studies

Error bars represent 95% confidence intervals.
Foster, EASL, 2015, L05 4



BOSON: SOF Based Regimens in TN/TE NC/CC GT 3 and TE CC GT 2 Patients

Conclusions

¢ Treatment-experienced HCV GT 2 patients with cirrhosis

— High SVR12 rates with all regimens

¢ GT 3 patients: higher SVR12 rates with SOF + PEG/RBV than
with SOF + RBV for 16 or 24 weeks

— GT 3 treatment-experienced patients with cirrhosis achieved an SVR12
of 86% with SOF + PEG/RBYV for 12 weeks

— SOF + RBV for 24 weeks achieved SVR12 rates >80% in all other
subgroups; results consistent with earlier Phase 3 studies

¢ SOF + RBV for 16 or 24 weeks and SOF + PEG/RBV for 12 weeks
were well tolerated with a low rate of treatment discontinuations due
to adverse events



English EAP Program

Treatment of decompensated HCV cirrhosis
In patients with diverse genotypes:

12 weeks sofosbuvir and NS5A inhibitors
with/without ribavirin is effective In

HCV Genotypes 1 and 3

GR Foster, J. McLauchlan, W. Irving,

M. Cheung, B. Hudson, S. Verma, K.
Agarwal, HCV Research UK EAP Group



NHS England Early Access Program (EAP)

SOF+NS5A*RBYV for 12 Weeks in 467 Patients
with History of Decompensated Cirrhosis

GT 3 Other GTs Total
N=189 N=43 N=467
Mean age, years (range) 56.1 (29-76) 54 (36-75) 59 (36-81) 55.6 (29-81)
Male gender, n (%) 174 (74.0) 131 (69.3) 32 (74.4) 337 (72.2)
Treatment experienced, n (%) 107 (45.5) 88 (46.6) 25 (568.1) 220 (47.1)
Liver transplanted, n (%) 27 (11.5) 15 (7.9) 5 (11.6) 47 (10.1)
Past or present decompensated
Cirrhosis‘f (%) P 223(94.9) 179 (94.7)  39(90.7) 441 (94.4)
CTP B, n (%) 161 (68.5) 121 (64.0) 27 (62.8) 309 (66.2)
CTP C, n (%) 19 (8.1) 24 (12.7) 3 (7.0) 46 (9.9)
MELD mean (range) 11.9 (6-36) 11.3(6-24) 12.6 (6-36) 11.9 (6-36)
Active ascites, n (%) 97 (41.3) 67 (35.4) 14 (32.6) 178 (38.1)
Previous variceal bleed, n (%) 61 (26.0) 55 (29.1) 11 (25.6) 127 (27.2)
Active encephalopathy, n (%) 41 (17.4) 34 (18.0) 5 (11.6) 80 (17.1)
Treatment, n (%)*
LDV/SOF+RBV 164 (35.1) 61 (13.1) 27 (5.8) 252 (54)
SOF+DCV+RBV 45 (9.6) 114 (24.4) 13 (2.8) 172 (36.8)
SOF+NS5A without RBV 26 (5.6) 14 (3.0) 3 (0.6) 43 (9.2)

*Choice of therapy was at clinician's discretion
Foster, EASL, 2015, 0002




NHS England EAP: SOF+NS5A+RBYV for 12 Weeks

SVR12 in GT 1 Patients with History of
Decompensated Cirrhosis
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A Majority of patients received RBV

LDV/SOF£RBYV for 12 weeks
resulted in high SVR rates in GT 1 decompensated cirrhotics

Foster, EASL, 2015, 0002



NHS England EAP: SOF+NS5A+RBV for 12 Weeks

SVR12 in GT 3 Patients with History of
Decompensated Cirrhosis
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A Majority of patients received RBV

SVR rates were comparable to those seen in other studies
of SOF+NS5A+RBV for 12 weeks in decompensated
cirrhotics

Foster, EASL, 2015, 0002



SVR12 rate % (ITT)

English EAP Program

SVR12 by Genotype and Regime
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Foster, EASL, 2015, 0002

SVR12 defined as HCV RNA at 12 weeks post-treatment < 30 U/ml



English EAP Program
Summary

In decompensated cirrhosis:

Sofosbuvir and ledipasvir/daclatasvir are
virologically effective in G1 and G3

Over 40% of patients show improvement in liver
function

For patients younger than 65 years Iif the
albumin is

> 35 g/L improvement in liver function is more
likely than harm

Foster, EASL, 2015, 0002



ALLY-3 Study:

Daclatasvir + Sofosbuvir in HCV Genotype 3

Phase 3
Open-label

Genotype 3 )
Treatment-naive and Treatment-Naive

experienced
Cirrhosis allowed

Treatment-Experienced

Previous sofosbuvir or alisporivir failures were included.
Primary endpoint: SVR12.
Baseline demographics:
Male: 57%-63%.
Mean age: 53-58 years.
White: 88%-91%.
HCV RNA >800K IU/mL: 69%-75%.
IL28B non-CC: 60%-61%.
Cirrhosis: 19%-25%.
Prior treatment failure:
Relapse: 61%.
Null response: 14%.
Partial response: 4%.
IFN intolerant/virologic breakthrough: 22%.

Nelson D, et al. J Hepatol. 2015;62(suppl 2):S624. Abstract P0782.

Daclatasvir 60 mg + Sofosbuvir 400 mg qd

(n=51)

Week 0O

12



ALLY-3 (Treatment-Experienced Subanalysis):
SVR12 Rates With Daclatasvir + Sofosbuvir in HCV
Genotype 3
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Experienced (n=7) (n=2) (n=31) (n=13) (n=34)
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SVR12 by prior regimen: IFN (88%), sofosbuvir (71%), alisporivir (100%).

Nelson D, et al. J Hepatol. 2015;62(suppl 2):S624. Abstract P0782.



ALLY-3 (Treatment-Experienced Subanalysis): RAV and
Safety of Daclatasvir + Sofosbuvir in HCV Genotype 3

¢ No virologic breakthroughs

¢ Virologic relapse (n=7 with analyzable sequences)
— Cirrhosis (n=4)
— Treatment-emergent YO3H (n=4) and L31I (n=1)

¢ Generally safe and well tolerated
— No deaths, treatment-related serious adverse events, or
discontinuations due adverse events
— Most common adverse events: headache, fatigue, nausea

¢ Further options for optimizing SVR rates with daclatasvir +
sofosbuvir in genotype 3 patients with cirrhosis are being
evaluated (ALLY-3+ study)

Nelson D, et al. J Hepatol. 2015;62(suppl 2):S624. Abstract PO782.



OPTIMIST-1: Simeprevir + Sofosbuvir in HCV
Genotype 1 Without Cirrhosis

Phase 3

Open-label
Treatment-naive or

peglEN-experienced _ _ _
No cirrhosis (n=155)

HCV RNA >10K IU/mL  week 0 8 12
No HCC, HBV, HIV

Simeprevir 150 mg qd + sofosbuvir 400 mg qd.
Primary endpoint: SVR12.
Baseline demographics:
Male: 53%-56%.
Mean age: 56 years.
Black: 15%-20%.
Genotype la: 75%.
HCV RNA (log,, IU/mL): 6.8.
Treatment-naive: 66%-74%.

Kwo P, et al. J Hepatol. 2015;62(suppl 2):S270. Abstract LP14.



OPTIMIST-1: SVR12 Rates With Simeprevir +
Sofosbuvir in HCV Genotype 1 Without Cirrhosis
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Prior Treatment Genotype

Kwo P, et al. J Hepatol. 2015;62(suppl 2):S270. Abstract LP14.



OPTIMIST-1: Other Outcomes With Simeprevir +
Sofosbuvir in HCV Genotype 1 Without Cirrhosis

¢ Not achieving SVR12 (10%; 31/309)
— No breakthroughs
— Relapse
» 8-week arm (17%, 27/155): lower relapse rate with
baseline HCV RNA <4 million IlU/mL
» 12-week arm (3%, 4/154)
— Baseline NS5A RAVs had no impact on SVR12 rates
In the 12-week arm (96% versus 97%)

¢ Safety
— Well tolerated, most adverse events were grade 1 or 2
« Most common: nausea, headache, fatigue
— No discontinuations due to adverse events
— No grade 3/4 changes in bilirubin or hemoglobin
values

Kwo P, et al. J Hepatol. 2015;62(suppl 2):S270. Abstract LP14.



OPTIMIST-2: Simeprevir + Sofosbuvir in HCV
Genotype 1 With Cirrhosis

Phase 3
Open-label

Treatment-naive or -experienced
Genotype 1
HCV RNA >10K IU/mL

Platelets >50K/mm?3
Albumin >3 g/dL Week 0 12
Cirrhosis (FibroScan,
FibroTest, liver biopsy)
No HCC, HBV, HIV

Simeprevir 150 mg qd + sofosbuvir 400 mg qd.
Primary endpoint: SVR12.
Baseline demographics:
Male: 81%.
Mean age: 58 years.
Black: 18%.
Genotype la: 70%.
HCV RNA (log,, IU/mL): 6.8.
Treatment-naive: 49%.
Albumin <4 g/dL: 51%.
Platelets <90K/mm3: 18%.

Lawitz E, et al. J Hepatol. 2015;62(suppl 2):S264. Abstract LP04.
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OPTIMIST-2: SVR12 Rates With Simeprevir +
Sofosbuvir in HCV Genotype 1 With Cirrhosis

83%

Overall
(n=103)

88%

Naive
(n=50)

92%
83%
79%
74%
Experienced la 1a+Q80K 1a, no Q80K
(n=53) (n=72) (n=34) (n=38)

84%

1b
(n=31)

Prior Treatment

Lawitz E, et al. J Hepatol. 2015;62(suppl 2):S264. Abstract LP04.

Genotype



OPTIMIST-2: Other Outcomes With
Simeprevir + Sofosbuvir in HCV Genotype 1
With Cirrhosis

¢ Not achieving SVR12 (17%; 17/103)
— Breakthrough (n=3)
— Relapse (n=13)
« More common in those with baseline platelets
<90K/mm3, albumin <4 g/dL, FibroScan >20 kPa

— Majority had emerging NS3 mutations
— All patients with baseline NS5A mutations achieved
SVR12

¢ Safety
— Well tolerated, most adverse events were grade 1 or 2

« Most common: headache, fatigue, nausea
— Discontinuations due to adverse events: 3%

Lawitz E, et al. J Hepatol. 2015;62(suppl 2):S264. Abstract LP04.



SVR12: GT1

B soF/RBV
B soF/smv
I SOF/SMV/RBV

GT1 Overall

100

o

Proportion of Patients (%)
o &~ oo

onN

11 9 19
21 107 29

*Crude SVR12 in patients with available outcome

GT1 Naive GT1 Experienced

43
%
§ ﬂ Q § @ 1—3 HCV-TARGET
7 40 10 14 67 19 * .

MELD = 10



Predictors of Response: Multivariate
Analysis

Odds ratios, 95% CL, and p-value

OR LCL UCL P-val

SOF/SMV* l 1.57 0.61 404 0346
reatment Naive* 0 136 0.57 322 0487
Male [ 0.7 0.29 169 0432
Age d 1.03 097 109  0.393
White* 3 I 1.57 0.47 529  0.466
Genotype 1A* I 0.39 0.14 107  0.069
MELD*(g/dl) 0.97 0.87 108  0.587
Albumin*(g/dl) i 2.52 1.12 571  0.026
Platelet*(1000/ul) 0.98 0.92 1.04 0513
CRCL* 0.99 0.98 1 0.202
TBIL(mg/dl)* l 0.46 0.28 0.76  0.002
HGB*(g/dl) 1.08 0.86 136 0523
INR* [ 1.53 0.51 458 0451

0.1 1 10

Among GT 1 SOF/SMV+ -RBYV patients with available virological outcomes;
Patients who discontinued early due to non virological reasons or where lost to follow up where excluded
*Estimated with logistic regression with the predictor of interest, age and gender in the model

(e HCV-TARGET
MELD 2 10




Trio Health Network (12-Week Regimens):
SVR12 Rates (ITT) in HCV Genotype 1 Patients

Treatment- Treatment- Cirrhotics
Naive Experienced
Sofosbuvir plus Sofosbuvir plus Sofosbuvir plus
100 = . PR .SimepreviriRBV 100 - .PR .SimepreviriRBV 100 - . PR .SimepreviriRBV
80 + 80 1 80 +
g 60 - g 60 - g 60 =
N N N
- - -
= = =
o 40 1 h 40 h 40
20 + 20 1 20 +
0 - 0 -
Overall la 1b Overall la 1b Overall la 1b
(n=205/151) (n=147/98) (n=45/42) (n=147/166) (n=92/102) (n=39/46) (n=79/144) (n=53/92) (n=21/37)
HCV Subtype HCV Subtype HCV Subtype

PR: peglFN + RBV.
SVR12 rates (sofosbuvir + PR and sofosbuvir + simprevir + RBV):
Prior PR failure (73% and 82%; prior Pl failure (67% and 87%).

Dieterich D, et al. J Hepatol. 2015;62(suppl 2):S621. Abstract PO775.



Trio Health Network (12-Week Regimen): SVR12
Rates With Sofosbuvir + RBV in HCV Genotype 2

100 -
0
86% 89%
80 -
71%
e\°/ 60 -
N
—
S
T 40 -
20 -
0 - . ,
Overall Naive Experienced Yes No
(n=202) (n=54) (n=147) (n=45) (n=157)
Prior Treatment Baseline Cirrhosis

Dieterich D, et al. J Hepatol. 2015;62(suppl 2):S621. Abstract PO775.



GIFT-I: Secondary Efficacy Results-
SVR12 Rates in ITT Subpopulations

94.6 94.9 94.2 96.1 08.1 98.5 97.4 90.5
100

S (o)) o
o o o

Patients with SVR12 (%)
N
o

106 204 131 73 104 67 37

38
112 215 139 76 106 68 38 42

Primary Efficacy All Naive Experienced All Naive  Experienced All
Population
ArmA ArmB Arm C
DB OBV/PTV/r OL OBV/PTV/r OL OBV/PTV/r
Patients without cirrhosis Patients with
compensated
Error bars: 95% CI. DB, double-blind; OL, open-label; OBV/PTV/r, ombitasvir/paritaprevir/ritonavir. cirrhosis

Adapted from the Rodrigues, Ir. presentation at ILC/EASL on April 25,2015



C-SALVAGE: Treatment Outcomes With
Grazoprevir/Elbasvir + RBV for Previous HCV Pl + PR

Failure

¢ SVR12
— Overall: 96%
— Among those with baseline NS3 RAVs: 91%
¢ Relapse (n=3)
— Genotype la (n=2), 1b (n=1)
¢ Treatment-emergent NS3 RAVs at failure
— M28T, Q30H, Y93H
—  Y93H
- Q30R
¢ Safety
— Generally well tolerated
— Discontinuations due to adverse events (n=1)

— No serious drug-related adverse events

Full-set analysis.
PR: peglFN + RBV.

Forns X, et al. J Hepatol. 2015;62(suppl 2):S190. Abstract O001.
Forns X, et al. JHepatol 2015;Apr 17. [Epub ahead of print].

100

SVR12 (%)

SVR12 Rates

100%
96% -

96%

(o))
(@)

N
o

Overall Prior Prior

(n=79) Virologic  Non-Virologic
Failure Failure
(n=66) (n=13)



SVR12: GZR/EBR for 12 Weeks in GT1
Patients With Chronic Kidney Disease

99

94
X 100 1
2 go - 1
c
Q0
=R
al
40 -
20 A
115/122
0 -
Modified Full Analysis Set Full Analysis Set
16 Weeks 24 Weeks
Relapse 17 1
Discontinued
unrelated to 0 6P
treatment

aNoncirrhotic, interferon-intolerant patient with HCV GT1b infection relapsed at FW12.
blost to follow-up (n = 2), n = 1 each for death, noncompliance, withdrawal by subject, and withdrawal by physician
(owing to violent behavior).

¢ GZR/EBR was generally safe and well tolerated.

Foster, EASL, 2015, 0002



Sofosbuvir and Ribavirin for the
Treatment of Chronic HCV With Cirrhosis and
Portal Hypertension With and Without
Decompensation: Early Virologic Response
and Safety

Nezam Afdhal,! Gregory Everson,? Jose Luis Calleja,® Geoffrey McCaughan,*
William T Symonds,® Diana Brainard,® Jill Denning,® Theo Brandt-Sarif,®> Lindsay
McNair,®> John G. McHutchison,®> Sarah Arterburn,®> Jaime Bosch,1® Michael
Charlton,® Rajender Reddy,’” Tarik Asselah,® Edward Gane,® Xavier Forns10

1Beth Israel Deaconess Medical Center, Boston, MA, USA; 2University of Colorado Denver, Aurora,
USA; 3Hospital Puerta de Hierro, Madrid, Spain; “Royal Prince Alfred Hospital, University of Sydney,
New South Wales, Australia; °Gilead Sciences, Inc., Foster City, CA, USA; ®Mayo Clinic, Rochester,
MN, USA; “University of Pennsylvania, Philadelphia, USA; 8Hopital Beaujon, INSERM U773 and
University Paris-Diderot, Clichy, France; °Auckland City Hospital, Grafton, Auckland, New Zealand;
10Hospital Clinic, Institut d'Investigacions Biomediques August Pi i Sunyer, and Centro de
Investigacion Biomédica en Red de Enfermedades Hepéaticas y Digestivas, Barcelona, Spain

EASL 2015, Vienna



SOF RIBA:
Results: Virologic Response on Treatment

100 100 100 100
100

= CPTA
mCPTB

HCV RNA < LLOQ (%)
LN (@)) (0]
o o o

N
o

5/9 9/9 8/8 | 15/16 8/8 | 15/16 77

*1 patient was a non-responder at Week 8. Afdahl EASL 2015



)
INTEGRATED EFFICACY ANALYSIS OF B
FOUR PHASE 3 STUDIES IN HCV -
GENOTYPE 1A-INFECTED PATIENTS
TREATED WITH ABT-450/R/OMBITASVIR
AND DASABUVIR WITH OR WITHOUT ,

RIBAVIRIN

Gregory T. Everson, Geoffrey Dusheiko, Eoin Coakley, Stephen Shafran, Fabien Zoulim,
Moisés Diago, Ravi Ravinuthala, Suzanne Norris, Bo Fu, Roger Trinh, Yan Luo,
Thomas Podsadecki, Mark S. Sulkowski

American Association for the Study of Liver Disease — The Liver Meeting
* Boston, MA e
9 November 2014

Presen ted by Gregory Everson at the 65" Annual Meeting
of the American Association for the Study of Liver Diseases




The 3D Regimen:
Pooled Analyses From Clinical Development

The multi-targeted 3 DAA regimen has been evaluated in >2700 HCV
GT1-infected treatment-naive and -experienced patients with and
without cirrhosis across six Phase 3 trials

* |napooled analysis of two Phase 3 trials in HCV GT1b-infected patients
without cirrhosis:

— SVR12 rate with 3D £ RBV: 99% (592/598) of GT1b-infected treatment-
naive and treatment-experienced patients?

— Thus, RBV did not increase SVR12 rates in GT1b-infected patients and
is not required in the treatment of HCV GT1b

Pooled analysis of HCV GT1a-infected patients with or without
cirrhosis from four Phase 3 trials is presented

Presented by Gregory Everson at the 65" Annual Meeting
1. Bernstein D et al. ICAAC. September 5-9, 2014, Washington, DC. of the American Association for the Study of Liver Diseases



ION-4 Study: SVR12 Rates for
Ledipasvir/Sofosbuvir in HIV/HCV Coinfection

100 - 96% 95% 97% 96% 94%
80 -
S 60 -
AN
—
=
n 40
20 -
0 - : :
Overall HCV HCV No Cirrhosis
(n=335) Treatment Treatment Cirrhosis (n=67)
Naive Experienced (n=268)
(n=150) (n=185)

No impact on SVR12 rate: gender, HCV genotype, baseline HCV RNA, IL28B genotype, cirrhosis, prior HCV treatment,
ART regimens, and baseline CD4 count.
Lower SVR12 rate observed among black patients (90%).

Cooper C, et al. J Hepatol. 2015;62(suppl 2):S675-S676. Abstract P1353.



LDV/SOF in GT 4 Patients

Multicenter study in TN/TE GT 4 patients in France

Week 0 12 24
| | |

N=44 [ Ep)\/E0)= 4 SVR12

Spenenced 100 4 9 oL 100
n=22 n=22

Mean age, years (range) 52 (21-69) 50 (30-62) 80
Male, n (%) 11 (50) 17 (77) g 50 -
White, n (%) 19 (86) 17 (77) o
Cirrhosis, n (%) 1 (5) 9 (41) g: 40 -
IL28B non-CC, n (%) 15 (68) 21 (95) P 20 |
oL gange) 60(1-68  63(6-75) NI 21/22 20/22 31/34 10/10
GT 4a, n (%) 13 (59) 12 (55) TN TE No  Yes
GT 4d, n (%) 5 (23) 5 (23) Treatment Status Cirrhosis
GT 4b, 4f, 4m, 40, 4r, n (%) 4 (18) 5 (23) No subjects D/C study due to AEs

LDV/SOF for 12 weeks was highly effective and well tolerated,
Avrgel, ESL, 2015, 0058 without the need for RBV 3

2



Summary Slide and Conclusions

¢ Retreatment of treatment experienced patient

IS complex
— Treatment experienced
— Genotype and subtype
— Cirrhosis, compensated vs decompensated
— DAA avallable
— Philosophy on INF use
— Presence of NS5A
— PI RAVs
— Application of Ribavirin
« Use of ribavirin and for 12 or 24 weeks
— Post Transplant or HIV

¢ Refer to EASL and AASLD Guidelines
¢ Continue to follow literature updates
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