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CAN BE A DEATH SENTENCE







Changing Patterns of the Causes of
Death in a Swiss Cohort (SHCS)

SHCS is a prospective observational cohort

Characteristics of participants that died from 2005-2009
59 deaths/9,053 participants (5.1%)
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IF HEP C WAS ATTACKING
YOUR FACE iHSTEAD OF
YOUR I.I\IER "YOU’D DO
SOMETHI AII I,l'l' |‘|'_

READY TO FIGHT BACK?

FOULL WEVER BE STRONGER THAN YOU ARE TODAY TO STOP THE DAMAGE HEP C 1S DOWG T0 YOUR LIVER.
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Hepatitis C Virus: Prevalence and
Management (USA)
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AEPATITIS G

One drop of blood can
change your life.

€6 When I was young,

I hit the streets

and they hit me back

a lot harder o9

HEPATITIS C

' CAN LEAD TO LIVER CANCER

3 0UT OF 4 PEQOPLE
WITH CHRONIC HEPATITIS C
DONT KNOW THEY'RE INFECTED

Hpasitis C, Ano you at riskT

AEEERR WO A



THE WINDS OF CHANGE




Current -/CV therapies

Protease (NS3/4a)

NS5a (assembly NS5b (RNA-polymerase)
complex)

» Telaprevir » Daclatasvir » Sofosbuvir
» Boceprevir
Ledipasvir b Sofosbuvir
» Simeprevir
) Paritaprevir » Ombitasvir ] » Dasabuvir® ]
) Grazoprevir » Elbasvir ]
» Veldapasvir » Sofosbuvir

* non-nucleoside RNA polymerase inhibitor



HOW LOW CAM YOU 507

EEEF YOUR VIRAL
LAl UNDER 50,
WHAT WE CALE

Hepatitis C (HCV) could be attacking vour liver and
you may rot even know it Without aliver, you can't live,
To find out more inform ation about this deadly disease,
visit wsnw colo .govdhepatitis =
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Drug resistance
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Summary of EASL and AASLD 2016
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HCV Is an
Easy-to-
Cure
Virus

v O N e 0

L]
& Rl ﬂiﬂm.‘i'l“'l{' " 2 F |
g
e ! S g
P A Y

:

v i e 4y







Reduction in risk of death (%)

Risk of death (all cause) for SVR vs non-SVR:
Univariate and multivariate analyses
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Patients after 5 years (%)

5-year risk of hepatocellular carcinoma by SVR

General: 21 studies Cirrhotic: 18 studies HIV/HCV: 3 studies
n=12,496 n=4,987 n=2,085
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N_= _~ Liver Transplant Surgery




5-year risk of liver transplant by SVR

General: 1 study Cirrhotic: 2 studies HIV/HCV: 2 studies
n=108 n=1,046 n=2,039
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HIV is a special population?




Reported HCV prevalence and infections among adults

Anti-HCV prevalence — adults Viraemic prevalence — adults
(reported and estimated) (reported and estimated)

Anti-HCV prevalence

- 0.0% - <1.0% - 0.0% - <0.75%
- 1.0% - <1.5% - 0.75% - <1.25%

1.5% - <2.0% 1.25% - <1.75%
I:l 2.0% - <5.0% I:l 1.75% - <2.5%
= >5.0% = 22.5%

Gower E, et al. J Hepatol 2014;61(1):5S45-57. doi: http://dx.doi.org/10.1016/j.jhep.2014.07.027



Prevalence and burden of HCV co-infection in PLWHIV:
A global systematic review and meta-analysis

Best estimates of prevalence of HCV co-infection in four population samples

PLWHIV (heterosexual exposure and pregnant women)

Prevalence (anti-HCV)
No data

. <5%
. 5-15%

15-50%
. 50-75%

. >75%

Platt L, et al. Lancet Infect Dis 2016;16(7):797-808.



Prevalence and burden of HCV co-infection in PLWHIV:
A global systematic review and meta-analysis

Forest plot showing meta-analysis of odds of HCV antibody in selected
HIV-positive populations versus HIV-negative population groups

Odds ratio (95% Weight
Cl) (%)
1
General population I
Subtotal (2=46.3%; p=0.045) = i 1.59 (1.0-2.52) 13.91
1
PWID O
Subtotal (2=91.2%; p=0.0001) ; 6.00 (4.16-8.66) 36.38
Sex work <>:
Subtotal (2=44.8%; p=0.143) ! 3.11 (1.43-6.78) 5.68
1
MSM <
Subtotal (?=62.8%; p=0.030) . 7.52 (4.43-12.77) 8.78
1
Prison inmates = ——
Subtotal (2=97.7%; p=0.0001) ! 17.35 (7.62-39.51) 11.47
1
High risk S
. Subtotal (2=95.6%; p=0.0001) It 6.80 (4.0-11.53) 23.78
_\\ Overall (?=95.7%; p=0.0001) . 5.81 (4.53-7.45) 100.00
[ ] ]
. 05 1.0 5.0 10.0

Weights are from random effects analysis

)
o

PWID, people who inject drugs; MSM, men who have sex with men
Platt L, et al. Lancet Infect Dis 2016;16(7):797-808.
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HCV transmission among HIV +ve MSM

London is experiencing an epidemic of HCV among HIV +ve MSM

 Networks of MSM who:

— Practice HIV serosorting
leading to unprotected sex

— Have high-risk sex practices
leading to blood exposure

— Use stimulant drugs leading to
sexual disinhibition and
prolonged sexual activity

1. Martin N, et al. Clin Infect Dis 2016;62:1072-80; 2. Jordan AE, et al.Int J STD AIDS 2016; pii: 0956462416630910; 3. Hagan H, et al. AIDS 2015;29:2335-45.



HCV transmission among HIV +ve MSM

MSM networks extend to other cities in the UK and Europe

Manchester Amsterdam

* Phylogenetic

Paris analysis has shown
MSM-specific HCV
transmission
networks between
European cities

Berlin

SN

Brighton

Based on author’s experience and
Van de Laar T, et al. Gastroenterology 2009;136:1609—-17







Acute outbreaks of HCV have been reported in
HIV +ve MSM across the world

UK 589 cases Belgium 69 cases
Germany 157 cases  Swiss 14 cases
France 29 cases Denmark 13 cases

Japan 21 cases

USA 44 cases Korea 3 cases

Taiwan 28 cases

Hong Kong 14 cases

L}
Australia 27 cases

5

1. Burchell AN, et al. Can J Infect Dis Med Microbiol 2015;26:17-22; 2. Luetkemeyer A, et al. J Acquir Immune Defic Syndr 2006;41:31-6; 3. Cox A, et al. Gastroenterology 2009;136:26-31;
4. Giraudon |, et al. Sex Transm Infect 2008;84:111-5; 5. Ruf M, et al. Euro Surveill 2008;13:1-3; 6. Vogel M, et al. Clin Infect Dis 2009;49:317-8; 7. Gambotti L, et al. Euro Surveill
2005;10:115-7; 8. Urbanus A, et al. AIDS 2009;23:F1-F7; 9. Arends JE, et al. Neth ) Med 2011;69:43-9; 10. Bottieau E, et al.Euro Surveill 2010;15:1-8; 11. Rauch A, et al. Clin Infect Dis
2005;41:395-402; 12. Barfod TS et al. Scand J Infect Dis. 2011;43:145-8; 13. Dionne-Odom J, et al. Lancet Infect Dis 2009;9:775-83;14. Nishijima T, et al. J Acquir Immune Defic Sundr
2014;65:213-7; 15. Lee S, et al. Korean J Intern Med 2016; doi: 10.3904/kjim.2015.353; 16. Sun YH, et al. J Clin Microbiol 2012;50:781-7; 17. Lin AWC, et al. J Int AIDS Soc 2014;17:19663;
18. Matthews GV, et al. Clin Infect Dis 2009;48:650-8




Increasing HCV incidence in Japan, South Korea, Hong
Kong as well as Taiwan

HCV incidence, 1000 person-years

HIV clinic in Taipei HIV clinic Pusan
4 31.78 N A 29.9
Syphilis HCV
11.91 13.28
B 494
3.33 0.66
2.28 HCV 0 IDU
’* ." _. > .
2006-09 2010-11 2012-13 2000-09 2010-14
HIV clinic in Tokyo HIV clinic in Hong Kong
A 24.9 A 47
77 13 1.9
3
) 0 |
>
2005-06 2007-08 2009-10 201112 <2002 2002-07 2008-13

VTC, voluntary testing and counselling centre

Tsai J-C, et al. BMJ Open 2015;5:e008406; Lee S, et al. Korean J Intern Med 2016; doi: 10.3904/kjim.2015.353; Nishijima T, et al.J Acquir Immune Defic Sundr 2014;65:213-17;
Lin AW, et al. J Int AIDS Soc 2014, 17(Suppl 3):19663
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Cases of acute HCV are now starting to emerge in HIV MSM

Retrospective review of HCV testing in HIV MSM
London sexual health clinic Jan 2010 to May 2014

44 cases of HCV identified

Mean age 37 years

McFaul K, et al. J Viral Hepat 2015;22:535-8.
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Gay scene is highly sexualized




The popularity of bareback sites

MEET REAL MEN ONLINE FOR REALTIME BAREBACK SEX

BarebachRT.com %h

The worlds largest all Bareback
hookup site.
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IDU or ‘slamming’ has
become more common
place

Social site and apps have
made finding Chem-Sex
easy and anonymous




“Club Drugs” are problematic drugs




Recreational drug use and markers of high-risk sex

serodiscordant partner (CLS-D)

Used internet to find sexual partners

Had 25 sexual partners

Had condom-less sex with a

Had group sex

Diagnosed with a sexually
transmitted infection (STI)

Had 210 new sexual partners
in the previous year

11.7%
34.1%

*p<0.001 for all markers

. No recreational drug use

. Used recreational drugs

0% 10% 20% 30% 40% 50%

n= 2,248 MSM denominators vary
Three-month recall period unless otherwise specified

Sullivan A. Chem-sex: Why is it problematic and what can we do about it? Third Joint Conference of BHIVA and BASHH 2014. Available at:

http://www.bhiva.org/documents/Conferences/2014Liverpool/Presentations/140404/AnnSullivan.pdf Accessed July 2016.

60%


http://www.bhiva.org/documents/Conferences/2014Liverpool/Presentations/140404/AnnSullivan.pdf

Study Design

Week 0 6 18

SVR12

e Patients with chronic HIV and acute HCV infection

— HCVGT1lor4
— ART consistent with LDV/SOF co-administration with HIV <200 copies/mL or not
receiving ART with no plans to start

* Acute HCV infection with detectable HCV RNA (Roche COBAS®
AmpliPrep/COBAS® TagMan® version 2.0, LLOQ=15 IU/mL) for

<24 weeks, defined by
— HCV RNA-positive and negative anti-HCV antibody/HCV RNA test within last 6 months

or
— Elevated ALT/AST >2.5 x ULN in past 6 months with normal LFTs in past year, and other
causes excluded

* 5sitesin Germany and UK

ART, antiretroviral therapy



Results: SVR4 and SVR12

100 - 85

4 Virologic
failures*®

Patients, %

22/26

SVR4

*3 patients relapsed, 1 was reinfected (GT 1a at baseline, 4d in post-treatment).
Error bars represent 95% confidence intervals.

4 Virologic failures*
2 Lost to follow-up

SVR12

85



HCV RNA (log,, IU/mL)

Results: Baseline HCV RNA and
Treatment Outcome (SVR)

o swR12 SVR4 B reiapse [ Reinfection

86






PARTNERS study

* 500 HCV infected individuals

*  Monogamous heterosexual relationship for 15 years
e 20 partners HCV infected (4%)

* 9 couples had concordant genotype/serotype

* Viral isolates in three couples (0.6%) were highly related, consistent with
transmission of virus within the couple

* Based on 8,377 person-years of follow-up, the maximum incidence rate of
HCV transmission by sex was 0.07% per year (95% confidence interval, 0.01-
0.13) or approximately one per 190,000 sexual contacts

Terrault, NA, et al. Hepatology 2013;57(3):881-889.






HIV -ve women

Author, Year Sample size Proportion % 95% ClI Weight
Spencer, 1997 63 —o— 9.5 [3.6;19.6] 7.8%
Granovsky, 1998 25 — 8.0 [1.0;26.0] 3.8%
Resti, 1998 56 S - 4.7 [2.5; 7.9] 11.2%
La Torre, 1998 56 - 3.6 [.4;12.3] 4.0%
Polatti, 2000 24 - 4.2 [.1; 21.1] 2.3%
Ceci, 2001 60 - 3.3 [.4; 11.5] 4.0%
Nordbo, 2002 48 o 8.3 [2.3;20.0] 6.2%
Resti, 2002 739 - - 10.1 [8.1;12.6] 15.4%
Caudai, 2003 29 = 6.9 [.8; 22.8] 3.9%
Ferrero, 2003 105 _— 2.9 [.6; 8.1] 5.4%
Saez, 2004 83 — 2.4 [.3; 8.4] 4.0%
Syriopoulou, 2005 55 —_—— 1.8 [.0;9.7] 2.3%
Mast, 2005 182 — 3.8 [1.6; 7.8] 8.8%
Della Bella, 2005 28 B= 10.7 [2.3;28.2] 5.1%
Claret, 2007 94 - | 1.1 [.0; 5.8] 2.3%
Ruiz-Extremera, 2011 128 _— 7.0 [3.3;12.9] 9.7%

. Prasad, 2012 23 = 8.7 [1.1;28.0] 3.8%

\

" Random effects model < 5.8 [4.2; 7.8] 100%
Heterogeneity: I-squared=45.9%, P = .0203 i

| I I I I I |
0 5 10 15 20 25 30 35

Benova L, et al. CID 2014;59(6):765-73.




HIV +ve women

Author, Year Sample size
Granovsky, 1998 47
Thomas, 1998 140
Resti, 2002 158
Ferrero, 2003 30
Ferrero, 2005 36
Claret, 2007 22
Jamieson, 2008 48
Ruiz-Extremera, 2011 14

Random effects model
Heterogeneity: I-squared=28.8%, P = .1982

Benova L, et al. CID 2014;59(6):765-73.

Proportion %

8.5

— 9.3

e 13.9

6.7

5.6

= 13.6

4.2

— » 28.6

<> 10.8
| i

| | | | |
15 20 25 30 35

95% Cl
[2.4; 20.4]
[5.0; 15.4]
[8.9; 20.3]

[.8; 22.1]
[.7; 18.7]
[2.9; 34.9]
[.5; 14.3]

[8.4; 58.1]

[7.6; 15.2]

Weight
11.0%
23.4%
28.8%

6.4%
6.4%
8.4%
6.5%

9.1%

100%



Treatment should be prioritized

Treatment
Indicated All naive and experienced pts with liver disease
Prioritized * Pts with fibrosis (F3) or cirrhosis (F4) including compensated
cirrhosis
* HIV coinfection, HBV coinfection
* Indication for liver transplantation
* HCV recurrence after transplantation
e Extra-hepatic manifestations
* Debilitating fatigue
* Risk of transmitting HCV
Justified Pts with moderate fibrosis (F2)
Deferred Pts with no or mild (FO-F1) disease and no extra-hepatic
manifestations
Not Pts with limited life expectancy due to non-liver comorbdities

recommended







HIV/HCV co-infected patients are unique in some ways...

6

Multi-morbid clinical conditions among
HIV/HCV co-infected IDUs in Baltimore
(n=362)

Multimorbid conditions included diabetes (HbAlc and
medication use), obstructive lung disease (Ratio of FEV to
forced vital capacity), anemia (hemoglobin), obesity (BMI),
kidney dysfunction (urine protein-creatinine, GFR),
Hypertension (blood pressure and medication use), liver
cirrhosis (Fibroscan)

7

Stability factors among HIV/HCV co-
infected IDUs in Baltimore (n=560)

Daily injection drug use, noninjection drug use, alcohol
abuse, >1 mental health condition, suicidal ideation,
incarceration, income

< 5000 per year, lack of health insurance, no primary
care.



Do HIV co-infected respond differently to
mono-infected patients?

- Mono-infection

- Co-infection

BOC + PegIFN + RBV, GT1 TN, P05411[100
SPRINT-20°3!

66% (42/64)
66% (242/366)

TVR + PeglIFN + RBV, GT1 TN, VX08-950-110(101
ADVANCE 4

74% (28/38)
75% (271/363)

SOF + PegIFN + RBV, GT1 TN, P7977-1910[102
NEUTRINO13]

89% (17/19)
89% (261/292)

72% (221/308)
73% (760/1045)

FDV + PeglFN + RBV, GT1 TN (or TR), STARTVerso4 [103]
STARTVersol and 2[114]

79% (42/53)
80% (419/521)

SMV + PeglFN + RBV, GT1 TN, C2121105)
QUEST-1 and -2[115116]

SMV + PeglFN + RBV, GT1 TE, C212[105] 68% (36/53)

ASPIRE[117] 67% (44/66)
SOF + RBV, GT1 TN, PHOTON-1 and -2(106,107] 81% (182/226)
NIH SPARE(118] 74% (26/35)

89% (40/45)
97% (99/102)

SOF + RBV, GT2 TN, PHOTON-1 and -2[106:107]
VALENCE[129], FISSION/113]

91% (52/57)

SOF + RBV, GT3 TN, PHOTON-2[107)
94% (99/105)

VALENCERS]
SOF + RBV, GT3 TE, PHOTON-1 and -21106.107] 86% (57/66)
VALENCE!19] 77 (114/145)

0
SOF + RBV, GT4 TN, PHOTON-21107) B4% (26/31)

Ruane et qg/!120] 100% (14/14)
94% (29/31)

95% (932/978)
100% (10/10)
9% (211/214)
93% (54/58)

95% (123/129)

3D +RBV, GT1 TN or TE, TURQUOISE-[108]
SAPPHIRE-I and —11112122 TURQUOISE-1(123]

™ |

SOF/LDV, GT1 TN, ERADICATE[109]
ION-10124]
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Grazoprevir + Elbasvir +/- RBV, GT1 TN, C=WORTHY [110]
C-WORTHY[125.126]

0 0 20 30 40 30 60 70 80 9 100
SVR12, %

Karageorgopoulos, DE at al.,World J Hepatol 2015;7:1936.
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Redemption-1 HCV RNA <LLOQ at EOT and SVR4

0, o, 0,
100 99.6% 99.2% 100% 94.2% 93.2% 97.4%

E 1297137

=)

M GLOBAL ACCESS TO DAA THERAPY
=

Vv

<

Z

B EOT EOT EOT SVR4 GT1-6 SVR4 GT1 SVR GT1
L overall SOF+LDV SOF+DCV overall SOF+LDV SOF+DCV

At the end of treatment 99.6% of patients were <LLOQ
— Onevirological breakthrough reduced the result of LDV

* The overall SVR4 rate was 94.2%

* Looking at GT1 only the results of LDV and DCV were similar, with the LDV result
again suffering from that breakthrough patient (5282T RAV)
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Increased risk of cirrhosis and ESLD
due to HIV/HCV co-infection

Histologic Cirrhosis Decompensated Liver Disease
Relative Risk Relative Risk
1 ' 1 1
Makris ; : [ Eyster ! I
I I t i
(UK) I , = (USA) I |
| |
Soto ! Telfer I |
(Spain) : (UK) ! : —
| |
Pol ! I Makris I I
(France) " : L (UK) : :
| |
Benhamou I | Lesens !
(France) : : (Canada) :
| 1 T
1 1 |
Combined ! <I--> Combined ! <I-->
! | ! |
.76 1.0 2.07 10.83 .61 1.0 6.14 10
HCV  HIV/HCV HCV HIV/HCV
Only Only

Graham CS, et al. Clin Infect Dis. 2001;33:562-69.



HIV/HCV co-infection may result in
multi-systemic disorders

* Global cognitive impairment

* Cognitive-motor impairment Neurologic
* Dementia di
* Peripheral neuropathy Isease
« Cerebrovascular Cardio- \ I Metabolic * Diabetes mellitus
. i * Insulin resistance
disease vascular / disorders
* Acute myocardial Immune
infarction activation . Steatosic
" oot e,
i i . ] .
* Wasting syndrome progression disease * End-stage liver disease
* Liver-related death
Immune
L. dysregulation
* Proteinuria
* Acute renal failure Kidney Gl tract * Microbial
* Chronic kidney disease translocation
disease

* CD4 apoptosis

* Abnormal T-cell responses and cytokine production
Bone e Cytotoxic T-cell accumulation in liver

disorders * CDA4 recovery post-HAART

* Severe immunodeficiency

* QOsteonecrosis
* Osteoporosis
* Bone fracture

Gl: gastrointestinal; HAART: highly active antiretroviral therapy Operskalski E, et al. Curr HIV/AIDS Rep. 2011;8:12-22.
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Ways to Avoid a
Heart Attack

Defrim Kércagu, MD



DIABETES

KNOW THE SYMPTOMS
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[ Blurry vision, Always
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Interaction between ARVs and drugs for HCV

ETV No data _ No data
RAL

ELV/cobi

DLG

MVC

TDF

* Decrease DCV dose to 30mg QD, Increase DCV dose to 90mg QD,

Kiser JJ, et al. Nat Rev Gastroenterol Hepatol. 2013;10:596-606.
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The End

..OR IS IT?




The HCV care cascade

HCV ASSESS AND ENGAGE IN ENHANCE
TESTING MONITOR TREATMENT RESPONSE




Have | got it?




Have | really got it?

Total HCV core antigen
Correlation with HCV RNA

Total HCV core Ag
(log pg/ml)

w
J

HCV RNA (log 1U/ml)

Bouvier-Alias M, et al. Hepatology 2002;36(1):211-8.



sp

S la

) shsau
men's crui na







2o mx TR LY WL AL Fi
%&&%ﬁﬁ C GO, \ O

L




A universal testing programme for
blood borne viruses in an urban ED

Methods:

* Optout BBV (HIV Ab, Hep BsAg, HCV Ab) screening as routine care
* Targets for uptake set for each month

* 5,299 patients were screened over 20 weeks and analysed

Results:
* Target of 50% was achieved

Number of diagnoses

New Previously Prevalence rate of
diagnosis known new diagnoses (per 1,000)
HIV 63 6 57 1.13
HBV 25 12 13 2.25
HCV 287 44 243 8.3




Linkage to care

Linkage to care subsequent to diagnosis
(new and previously known patients)

Known New Now linked
HIV 57 6 62 (98.4%)
HBV 13 12 24 (96%)

HCV 243 44 227 (79%)

131



Do | need treatment?




www.Design-Redefined.co.uk
Communicating Patient Engagement

#DRmedia



https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiAsLPhwN_NAhUrAsAKHSu7CKIQjRwIBw&url=https://www.pinterest.com/pin/518617713319528403/&psig=AFQjCNERJ34yui5vx3XJonbeu944kCxRCg&ust=1467917429966216







Cumulative risk of liver-related death after HCV therapy
(n=3,500)

0.20 - Stratum
Stratum Observations Events
1 1587 45 —— Non-responders
2 996 4 —— Responders
< 0.15 - 3 917 12 —— Unknown responders
3
T
©
> Logrank p = 0.0001
= 0.10 -
®
Qo
o
o
0.05 -
r—
—I—'_I_’_.
_'_I_,—n—"?_’r—l_'_'_" —
—_— I \

0 05 1 19 2 25 3 35 4 45 5 55 6 65 7 715
Years from TO (96 weeks after starting treatment)

Peters L, et al. EACS 2015, Abstract 550.



Cumulative risk of all-cause mortality after HCV therapy
(n=3,500)

Cumulative risk of all-cause mortality

0.20
Stratum Observation Events Stratum
S Non-responders
0.15 - 1 1587 127 Responders
s ’ Unknown res
ponse
s 2 996 37 N
°
Ks) 3 917 49
>
= 0.10
= Logrank p = 0.0019
o
: —
o —
o
0.05
0.00 - T T T T T T T T T T T T T T T T
00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
\ Years from TO (96 weeks after starting treatment)
)
"‘ Non-responders 1587 1428 1222 998 814 626 479 334 201
5
S Responders 996 818 646 472 342 256 174 114 65
’ Unknown response 917 828 736 632 518 408 308 225 151

Peters L, et al. EACS 2015, Abstract 550.




Is it working? Is it safe?

Current diagnostic tests used for monitoring of treatment for HCV

Fibroscan
Genotype
IL2BB*

AFP
Pregnancy
HCV RNA PCR

Full blood Count

\ Clinical
“ chemistry

Diagnostic tests during DAA treatment: current system

AFP, alpha-fetoprotein; PCR, polymerase chain reaction; EDT, end of treatment
Cohn J, et al. Curr Opin HIV AIDS 2015;10:369-73.

*IL-2BB testing for genotype 1 and 4 patients

X
X
X
X
X X X X X X
X X X X X X
X X X X
X X X X
Baseline Week 4 Week 12 EDT SVR12 SVR24



Diagnostic tests during DAA treatment: simplified system

HCV antigen X X

Hb +ve platelets

AST, ALT,
creatine

Baseline Week 4 Week 12 EDT SVR12 SVR24

Cohn J, et al. Curr Opin HIV AIDS 2015;10:369-73.



Which treatment is right for me?




ASTRAL-1: Study design

Week 0 Week 12 Week 24
l I |

* Double blind, placebo controlled
* Broad inclusion criteria
* 5:1 randomization to SOF/VEL or placebo

— Stratified by HCV genotype and cirrhosis (presence/absence)
— Genotype 5 patients not randomized

\ * Conducted at 81 sites in US, Canada, UK, Germany, France, Italy, Belgium, and Hong
) Kong

Feld J, et al. 66th AASLD; San Francisco, CA; November 13-17, 2015; Abst. LB-2.




ASTRAL-1: SVR12 by HCV genotype

SVR12, %

o
’

99 98 99 100 100 97 100
100 - I I I I I I
80 -
60 -
40 1 § relapse 1 relapse 1 death
2 lost to follow-up
1 withdrew consent
20 -
%] 104 116 34 | 41
KL 104 TT6 35 47
0 -
Total 1a 1b 2 4 5 6
Genotype

Feld J, et al. 66th AASLD; San Francisco, CA; November 13-17, 2015; Abst. LB-2..
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ASTRAL-5: VEL/SOF FDC for 12 weeks in patients
co-infected with HCV and HIV-1

SVR12

Week 5 12 24
100 - 95 95 92 100 92 100
< 80
N 60 -
oY 2 relapse
> 1LTFU consent
0p) 40 B ‘
20 -
i% n/N 99/104 62/65 11/12 11/11 11/12 4/4
0 - | | | | | |
‘

Total Genotype Genotype Genotype Genotype Genotype
1a 1b 2 3 4

Wyles D, et al. EASL 2016. Abstract PS104. Slide credit:: clinicaloptions.com



HCV is an
easy-to-cure virus




HCV reinfection incidence

}
)

Kaplan-Meier of reinfection

Reinfection incidence of 7.6/100py (95% Cl 6.3-9.1)

Proportion free from reinfection

0-5 4 [1583 py f/u with 121 reinfections] E
! I:I 95% CI

0.25 - i ——— Survivor function

0. i
| | | | | |
0 1 2 3 4 5

Time (years)
Number at

risk people: 482 405 313 219 158 98

Hinrichsen H, et al. 51st Annual Meeting of the European Association for the Study of the Liver. Barcelona, Spain ,16 April 2016. Abstract GS07.



Comparing 1st/2nd reinfection incidence

Kaplan-Meier Comparing 15t/2"d reinfection

1.00 1
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‘g 0.25 -

8‘ ----- 95% Cl ~— Reinfection number =1

-

e 1 . 95% Cl = Reinfection number = 2

0.00 -
1 1 1 1
0 1 2 3
Time (years)
Number at risk
Reinfection 1 482 405 313 219
Reinfection 2 56 40 24 12
146

Adapted from: Ingiliz P, et al. 51st Annual Meeting of the European Association for the Study of the Liver. Barcelona, Spain ,16 April 2016.



1 1 PEG/RBV ETR

2 4 PEGRBV SVR

3 1 NIL Clearance

4 1 NIL Clearance (?)

5 4 PEG/RBV SVR

6 3 PEG/RBV SVR

7 1 PEG/RBV Null Response(?)
8 1 PEG/RBV/PI SVR

9 1 PEG/RBV/TPV SVR

XXX
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