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La gestione dei pazienti HIV con infezione
cronica da HCV: le nuove terapie

Gabriella Verucchi - Malattie Infettive - DIMEC - Universita di Bologna
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Estimates of HCV co-infection in PLHIV in Italy
from cohorts’ data

Cohort Icona? (%) Master2 % (N) Estimated data
in 94.146 PLHIV

N7|ASTER linked to care?

o

% b - | Standardized manonment
= 58 I R e of antiretroviral therapy
PLHIV tested for HCV 75% (11.203) 70.609
PLHIV with anti HCV 29% (11241) 34% (8439) 21.791
reactivity
PLHIV with HCV and 7.7% (3061) 7.8% (3475) 7.390
cirrhosis in the
cohorts
(HCVAb+ & FIB4 >
3.25)
1. De Luca a et al CROI 2014, 2. Motta et al AIDS Res Ther 2012, 3. Notiziario ISS 2013 |
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459 deaths between 2005 and 2009

2% 18%

2%
2%
1%
3%

Ruppik M. et al. Changing patterns of causes of death in the SHCS 2005-
2009. CROI 2011.

M Liver diseases
M AIDS
“ Non AIDS

Malignancies
Non AIDS infections/

sepsis
M Heart diseases
W CNS
“ Kidney
B Gastro/pancreas
® Lung

“ Suicide or psych.

M Substance use




e

AR EEEEEEER —

Cause of death n=623

0,
1,6% 2,6% 3,5%

20,1%

B Drug abuse

B Non HIV related infections
Suicide

 Cardio-cerebro-vascular
Non-AIDS malignancies (excluded
HCC)
Unknown

m Other

Hepatic

= HIV related
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Association of Co-Infection with HBV, HCV or both
on survival among HIV infected adults

status receiving care at the Johns Hopkins HIV Clinic from 1996 to March 2013
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In the modern cART era ,after adjusting for HIV disease and treatment, mortality was
significantly increased among HIV/HBV, HIV/HCV and HIV/HBV/HCV co-infected patients
when compared to HIV monoinfected. r
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Cumulative mortality (%)

AR AR AN

Chronic HCV increases mortality from hepatic

and non-hepatic diseases
The REVEAL HCV Cohort Study

23820 adults in Taiwan prospectively followed since 1991/2
1095 were anti-HCV positive; 69.4% had detectable HCV RNA

Hepatic diseases

= Anti-HCV seropositives, HCWV RNA detectable
= Anti-HCV serocpositives, HCW RNA undetectable
== Anti-HCV seronegatives

= p=0.001 for comparison among three groups

p=0.001 for HOW RNA detectable ws undetectable

T T
2 4 b 8 10 12 14 1s 18 20

Follow-up [years)

Cumulative mortality (%)

LA

5 k h
| I T |

o M B
I T T |

Extrahepatic diseases

= Anti-HCV seropositives, HCWV RNA detectable
= Anti-HCV sercpositives, HCW RNA undetectable

= Anti-HCV sercnegatives
15.8%
p<0u001 for comparison amaong three groups
p=0u002 for HCW RNA detectable
vs undetectable
122%
11.0%

]
o 2 4 6 8 10 12 14 16 18 20

Follow-up [years)

LEE et al, J Infect Dis 2012;206:469-477



Hepatitis C virus/HIV coinfection and responses to

initial antiretroviral treatment

Probability of being virlogic failure free
0.4

o

o

HIV # at risk
# of event

HIV # at risk
# of event

HCV+ subjects were combined to compare initial ART responses
between HIV vs HCV/HIV :

virologic failure,

CD4 cell measures,
occurrence of AIDS/death
grade 3/4 safety events

Time to virologic failure

Treatment arm stratified logrank p <.0001 M

Cox PH: HR (95% CI) = 1.60 (1.27, 2.02) HIV

Adjusted HR (95% CI) = 1.40 (1.05, 1.87)
2762 2586 2113 1997 1669 1164 627 290 21
0 123 224 69 59 4 23 5 3
279 246 181 159 124 78 38 20 2
0 22 27 12 6 11 4 1 1

I I I I I I I I
0 24 48 72 96 120 144 168 192

Time from randomization (weeks)

500

400

U4 changes trom baseline (cells/uL)

Mean (95% CI) CD4 change

53
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ART and hepatic de-compensation in
HCV/HIV vs. HCV alone

02— e HCV-monoinfected patients
—— Antiretroviral-treated patients co-infected with HIV/HCV:
HIV RNA level <1000 copies/mL

------ Antiretroviral-treated patients co-infected with HIV/HCV:
HIV RMA level 21000 copies/mL

024 HCV-monoinfected patients
— Antiretroviral-treated patients co-infected with HIV/HCV

Cumulative Incidence
=]
I

Time to Hepatic Decompensation, y

Cumulative Incidence
=
1

02— oo HCV-monoinfected patients

— Antiretroviral-treated patients co-infected with HIV/HCV:
CD4 count <0.200 > 107 cells/L

----—- Antiretroviral-treated patients co-infected with HIV/HCWV:
CD4 count =0.200 > 10° cells/L :

Time to Hepatic Decompensation, y

Cumulative Incidence

Time to Hepatic Decompensation, y
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Sustained Virological Response to Interferon Plus Ribavirin ReducesOverall,
Liver Related and Non-Liver-Related Mortality in 1599 Patients Coinfected
With HIV and Hepatitis C Virus

A . B . :
a0%| 0% “'D"-S""?k_
MNon=-SVR
BO% | B0%
< 001 P < .00
To%| TO%
0% B
c T T T T | T
0 12 24 36 48 B0 T2 84 06 D 12 24 38 48 80 T2 84 96
Follw-up, mo Follw-up, mo
c D
Non-SVR Nan-SVR
B0% | 30
BO% | B0
P=.002 P =007
TO%

60%

I
0 12 24 35 48 &0 T2 B4 96 0 12 24 3% 48 60 72 84 9§
Follw-up, mo Follw-up, ma

Figure 1. Kaplan-Meier curves showing the occurrence of overall deaths (4), liverrelated deaths |B), non—liver related deaths (C), and non—liver-
related, nor-AlDS-related deaths () in 1599 patients coinfected with human immunodeficiency virus and hepatitis C virus, with or without sustained
virlogical response after therapy with interferon plus ribavirin. Abbreviation: SR, sustained virlogical response.

Table4. Crude and Adjusted Hazard Ratios for Non-Liver-Related Events During Follow-up for Nonresponders to Interferon Plus Riba-
virin Compared With Responders (Cox Regression Analysis)

Event Crude HR (95% CI) P Adjusted® HR (95% CI) P

New AIDS-defining conditions 2,86 (1.39-5.9) 004 1.90 (88-4.1) 095 . . . .
NonJiver-related deaths 4,08 (1.59-10.5) 003 3.19(1.21-8.4) 019 Berenﬁuer Clln Inf Dis 2012; 55:728-3
Non-Jiver-related, non-AlDS-related deaths 3.42(1.32-89) 012 2.85 (1.07-7.6) 036

Abbreviations: Cl, corfidence interval; HR, hazard ratio.

* Adjusted for age, sex, human immunodeficiency wirus [HW] transmission category (injection drug users vs non-injection drug usersl, CD4* Tcell nadir, — A
advanced fiorosis (F3-F4 at biopsy or aspartate aminotransferase—to-platelet ratio »3), baseline HIV RNA levels <50 copiesfmL, and combination antistrovinal E R STU Dl ORUM U N lVE RS l TA DI BO[-OG NA

themapy.




Benefits From Sustained Virologic Response to
Pegylated Interferon Plus Ribavirin in 166 HIV/HCV
Coinfected Patients With Compensated Cirrhosis

decompensation m

1 e — .
T e 10
et sVR [T ]
e
T e SVR
-y Yereeeng -
08- - P =.002 05 My £ =02
L s S -
e non-SVR
gel 2090909020202 | =meeessaieas non-SVR
F- i z 05
8 3
a °
° a
& 04- 04-
024
0.2-
0.0+
0.0 1 T 1 T 1 T T T T )
0 24 48 12 96 120 0 24 48 72 % 120
Months
Patients at risk: Months Patients at risk:
SVR 43 33 25 14 8 1 SVR 43 33 25 14 8 1
non-SVR 123 95 61 29 8 1 non-SVR 123 929 65 36 10 1

Mira J CID 2013:56: 1646-53 ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA



Percentage of SVR in 1523 HIV/HCV coinfected pts
\ Included in the database OPERA and treated with
PEGIFN + RBV

64,3

60 54,8

21,4

All (1523 pts) HCV G1 (684 pts) HCV G2 (70 pts) HCV G3 (600 pts)  HCV G4 (168 pts)
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\Oper'a study: Sustained virological response
D by baseline characteristics

— 80 -
X
gﬁ 70 p<0.0001
7 A p<0.0001
on - D AL
g 60 - 55,8 e ~N
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% 50 -
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o4 | 386
= 32,7
8
« 30 7 25,1
o
S 20 -
pu
o
Q10 -
a 588/152 374/67C 250/487
0 = T T
Overall HCV geno‘rype HCV viral load
2,3 >500,000 IU/mL <500,000 IU/mL
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by basel ine characteristics
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Telaprevir and Boceprevir Phase Il trials in
G1 HCV/HIV1 co-infected treatment naives

Part A: no ART

SVR

T/PR 7 BWLERLE PR Follow
PR48 6 .
(control) Pbo + PR PR ]

Part B: ART (EFV/TDF/FTC or ATV/r + TDF + FTC or 3TC)

-up

Follow -up ——

SVR

2h plus ribavirin || plus ribavirin (44 weeks)

SVR
T/PR 31 BRVLER PR Follow-up —————]
SVR
PRAS il¢] Pbo+PR PR Follow-up ——
(control) )
r T T T T 1
Weeks 0 12 24 36 48 72
Control group i i -
: : Crossowver: boceprevir plus pegylated Follow-up (24 weeks)
i if interfercn-alfa 2b plus ribavinn (44 weeks)
Pegylated i i
interferon-alfa Placebo plus pegylated imterferon-alfa 2b Follow-up { 24 weeks)

(4 weeks)

Boceprevir group

Peqylated

interferon-alfa Boceprevirplus pegylated interferon-alfa 2b Follow-up ( 24 weeks)

2k plus ribavirin || plus ribavirin (44 weeks)
(4 weeks) T T
1 1

12 24

48

Time (wesks)

72

Sulkowski MS, et al Ann.Internal.Medicine 2013

Sulkowski M et al lancet Infect [Iis 2013

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA



Telaprevir and Boceprevir Phase Il trials in
G1 HCV/HIV1 co-infected treatment naives

Not on cART 7 0

CD4 & HIVRNA >500 & HIVRNA<1000.000 >200 & HIVRNA <50 ¢/mL
> 300 & HIVRNA < 50 ¢/mL

Telaprevir 100 Boceprevir
100 - " %0 -
80 - 20 62,5
- 60 -
" 45 0
- r . .
40 10/22 30 A r ‘ .|
- 20 -
20 20 1 9/34
0 " T - - 1 0 - '
TVR/PR PR BOC/PR PR

No new safety signal compared to mono-infected patients
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Significant side-effects

Symptoms of
Influenza

| G
#* “ Headache g 5

Systemic
- Fever
(usually high)

lugcular :
(Ejgtreme)
titledness



>. TVR In HIV/HCV co-infection: SAEs and
7| premature discontinuations due to AEs

TVR Treatment Phase
(Weeks 1-12)

TVR/PR PR Difference TVR/PR PR Difference
AEs (n=38) (n=22) (95% ClI) (n=38) (n=22) (95%Cl)
Overall
Any AE 37 (97) 21 (95) 2 (-8, 12) 38 (100) 22 (100) -
——Asleadingto-death 8-65 -5 8-65 0-(55
Serious AEs 2 (5) 0 (0) 5(-2, 12) 7 (18) 2(9 9 (-8, 26)
AEs leading to treatment 2 (5) 0 (0) 5(-2,12) 3(8) 0 (0) 8 (-1, 16)
discontinuation
Special interest
Pruritus* 13 (34) 1 (5) 30 (12, 47) 15 (39) 2(9) 30 (11, 50)
Rash 11 (29) 4(18)  11(-11,32) 13 (34) 5(23) 11 (-12, 35)
Anemia 5(13) 4 (18) -5 (-24, 14) 7 (18) 4 (18) 0.2 (-20, 20)
Anorectal discomfort 5 (13) 15 9 (-5, 22) 5(13) 2 (9) 4 (-12, 20)

Discontinuation of TVR only due to AE, n = 1 (due to jaundice)?
. Discontinuation of all study drugs due to AE (overall treatment phase), 1. Sulkowski MS, et al. Ann Intern Med 2013;159:86—96 -
n = 3 (due to cholelithiasis and hemolytic anemia and vomiting)2 2. Sherman KE, et al. Hepatology 2011;54(Suppl. S1): Abstract LB-8



=77, BOC+PR for the treatment of HIV/HCV co-infected
50 patients: Patient disposition

BOC+PR PR

n (%) (n=64) (n=34)
Treated 64 (100) 34 (100)
Discontinued during treatment phase 24 (38) 19 (56)
AE 13 (20) 3(9)
Treatment failure 6 (9) 15 (44)
Lost to FU 1(2) 0
Did not wish to continue 3 (5) 1(3)
Non-compliance with protocol 1(2) 0
Completed treatment phase 40 (63) 11 (32)
Ongoing 0 0
Entered crossover — 4 (12)

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA



Antiretroviral therapy in candidates for PEG IFN + RBV + TPV/BOC/SMV/FDV/SOF.

TELAPREVIR BOCEPREVIR

MRTI AZT, ddl, d4T: NO WITH PR [ | [ |
ABC: [ | [ |
TDF; ; AUC increased 30% m’ |
FTC, LAM | |

Pl ATZ/R; » Cthrough incresaed I [
30%
DRV/R B B
LPV/R,, FPV/R, H ]

NNRTI | EFV ] |
NVP (] (]
RPV (] (]
ETV; #Etravirine AUC - 23% [ W4

INI RAL/DOL ] ]
Elvitegravir/cobicistat | No data

CCR51 | MAR:150mg bid withTEL | No data




About Us Pharmacology Resources Feedback

Home

LATEST ARTICLES ;

Meeting Report - 19th CROI, Seattle.

Review - Interactions with boceprevir and
telaprevir.

Review - Entecavir

Drug Interactions - Telaprevir and
midazolam or digoxin.

Drug Interactions - Warning with boceprevir
and certain boosted HIV Pls.

Reviews - Protease inhibitors in the
management of hepatitis C.

Click here for previous news items

SITE UPDATES

Editorial Board

We are delighted to welcome to the Editorial
Board:

Doug Dietrich (Professor of Medicine, M...

>>more

New Comedications Added The interaction

charts (web and printed versions) and the HEP

iChart app have been updated to includ..
>>more

Chart Updates

The interactions charts (on line and printable
versions) have been updated to include studies
fromt.

CLICK HERE

Providing clinically useful, reliable,
up-to-date, evidence-based information

INTERACTION CHARTS FOR YOUR SMART PHONE

HEP iChart - a new app for mobile devices

Download for free to Android and Apple devices (search for HEP iChart)

fﬁ» Apple: Search for HEP iChart in the App Store or
% click here for the iTunes preview

Android: Click here or scan the QR
code with your device for a direct
link to the download page (select
internet/browser option if prompted).

]

This is an “offline” app that is
downloaded to your device (~350 kb).

An internet connection is not required to use the spp, but is needed for downloading updates.

ALMA MATER STUDIORUM -~

& LivirrooL

Wds s (,)VNM/.hnv-druginteeactnons.org

s

A comprehensive HIV drug-drug interaction
resource, freely available to healthcare
workers, patients and researchers.

FOLLOW US ON TWITTER

EMAIL UPDATES

For the latest additions and updates to
the site, click the button to follow
hepinteractions on Twitter.

'Click here to reqister for website
updates.
Fiease add noreply@hep-druginteractions.org and
hivgroup@Jiv.ac. uk to your adaress book to assist in
uninterrupted delivery and check your SPAM or
BULK folder to ensure emails are not being lost.

EXTERNAL LINKS

www.viral-hep.org

UNIVERSITA DI BOLOGNA




Triple anti-HCV Stopping Rules

1 ] //‘ 1
12 24 48

0 4

Time Point Criterion Stopping Rule *

HCV RNA > 1000 IU/mL ( = 100 if Telaprevir . . n
Wk 4 or 12 started after lead in with PR) Discontinue all therapy
Wk 24 Detectable HCV RNA Discontinue PR
Any Discontinuation of PR for any reason Discontinue TEL

"
0 4 8 12 24 28 36 48
Wks
Time Point Criterion Stopping Rule
Wk 24 Detectable HCV RNA Discontinue all therapy
* SPC Telaprevir * * SPC Boceprevir
Puoti M. et al.: Optimizing Treatment in HIV/HCV coinfection - Digestive and Liver Disease 455 (2013) $355-5362 |
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Age (years) [median (IQR)]

African American [n (% of total)]

Previous response: Naive + Rel [n (% of total)]

Advanced fibrosis/cirrhosis [n (% of total)]
CD4 T-cell count (cells/uL) [median (IQR)]
HIVRNA Undetectable/< 20 copies/mL [n

ART regimen switch before triple therapy
total)]

HIV-infected 3.55
(1.44-8.75)

Race, African American 0.37
(0.15-0.92)

Response, NR/intolerant 0.46
(0.23-0.93)

Percentage of patients

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0

57 (52-59)
14 (42.4)
8 (24.3)
16 (48.5)
478 (362-763)
P=0.94 P=0.65 P=0.73
65.5%
43.1%
42.4% 39,7%
36.4%
M Coinfected

Vlrologlcal response rates for telaprevir-based hepatitis C triple therapy in
patients with and without HIV coinfection

56 (51—61) 0.78*
19 (16.4) <0.01
58 (50.0) <0.01
40/112(35.7) 0.18
P=0.06 P=0.11 P=0.06
75.8%
69.7%
57.8% 60.6%
54.3%
|4.'E..'E!i
Week 24 EOT SVR12
Monoinfected



Laferriere V. Treatment discontinuation for SAE 6/33 [18.2%] 15/107 [13.7%]
Severe anemia 11/33 [33 %] 40/107 [37.6%]
Rash 5/33 [15%]* 36/107 [34%]
Perianal discomfort 4/33 [12%] § 47/107 [44%]

=() 0)5 /S HJ\,/_; J, =0).0l /s, NV~ ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA




Week 8

ANRS HC26 TelapreVIH v B

L] L] | | | | | | | | | | L}
04 8 16 24 48 2 96
Weeks
CD4 >200/mm3 and 215%, plasma HIV-RNA levels <50 copies/mL
Patients were also administered ART
Authorised drugs: ATV, ATV/r, EFV, RAL, TDF, FTC, 3TC (partial RVRS: 15 1U/mL <HCV-RNA <1,000 1U/mL)

Week 8 RVR
BOC+PR FU ]

ANRS HC27 BocepreVIH

N= Neek 8
o4 )
| | | L}
04 8 16 24 48 72 96
CD4 >200/mm3 and 215%, plasma HIV-RNA levels <50 copies/mL HCV RNA > 100 1U/mL

Patients were also administered ART
Authorised drugs: ATV, ATV/r, RAL, TDF, ABC, FTC, 3TC

partial RVR8 (HCV RNA >15 IU/mL and <1000 IU/mL at Week 8)

Poizot-Martin I, et al. CROI 2014 Cotte L, et al. CROI 2014
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:Baseline disease characteristics and
demographics of patients

ANRS HC26 TelapreVIH T12/PR (N=69) BOC+PR (N=64)

Median age, years (IQR) 50 (47-52) 49(46-52)
Male, n (%) 55 (80) 48(75)
Non-black, n (%) 59 (85)

PWID, n (%) 38 (55) 47(73)
CDC stage C, n (%) 13 (19) 14(22)
CDA4 cell count, cells/mm?3 (range) 630 (459-736) 728(527-923)
HIV RNA <50 copies/mL, n (%) 68 (99) 61(95)
ART regimen, n (%)

TDF/FTC/ATVr 34 (49) 32(50)
TDF/FTC/RAL 12 (17) 27(42)
Other 13 (19) 5(8)

, (%) 48(70) 50(78]
Severe fibrosis (F3) / cirrhosis (F4), n (%) 11 (16) / 16 (23) 14(22)/11(17) ]

Previous response to treatment, n (%)
Relapse

HCV breakthrough 276((399)) 2(5’::)1)
vull resporce. 15 (22 18(28)
P 21 (30) 21(33) |

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA



ANRS studies TelapreVIH (HC26) and BocepreVIH (HC 27)

SVR in HIV HCV treatment experienc

Telaprevir

100
100 o
83
80 - 80 v 81 78 81
71 71
< 60 A
b o
od
o
& 40 -
20 -
ol B o Bz BT B2 B2
0-
o o 1 T VR Y
?}}f @‘ \}Q > Q_ﬁeq w’({ "'5« ‘C\\ {Si\
\'@’Qg .65‘0 @{0 o) < « v @Qi
F F T &
&

SVR12 (%)

53

ed patients
e R

Boceprevir

90

70

61
56

48
a4

24

2WH2A in HIY/HCY PR experienced treated with PR + TR BY) ar BOC B2); 4 weeks
lead in +44 weeks standard +24 additionalweeks if HCY RMNA at Week 8 =15 UlmL

Cotte Let al. CROI 2014 Poizot Martin . et al CROI 2014



ANRS HC26 TelapreVIH: Safety

T12/PR
Incidence, n (%) (N=69)
Grade 4 AEs 14 (20)
Hematological 11 (16)
Cutaneous 0 (0)
Grade 4 anemia (< 65 g/L) 4 (6)
EPO use 45 (65)
RBC transfusion 16 (23)
Grade 4 neutropenia (< 0.50 giga/L) 3 (4)
G-CSF Use 4 (6)
Grade 4 thrombocytopenia (< 50 giga/lL) 1(1.4)
TPO-R agonist use 1(1.4)
Platelet transfusionn 1(1.4)
Treatment interruption due to AE 14 (20)
Telaprevir dose reduction 4 (6)
Peg IFN dose reduction 15 (22)
RBV dose reduction 30 (43)

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA q



ANRS HC27 BocepreVIH:Safety

Any AE Patients

Adverse Events N N (%)
Blood and lymphatic system 204 63 (98%)
Investigations 192 62 (97%)
General disorders 86 54 (84%)
Gastrointestinal 78 38 (59%)
Metabolism and nutrition 66 43 (67%)
Skin 54 33 (52%)
Infections 44 29 (45%)
Psychiatric 34 27 (42%)
Musculoskeletal 34 26 (41%)
Respiratory 24 20 (31%)
Kidney 20 16 ( 25%)
Nervous system 17 15 (23%)
Cardiac 12 11 (17%)
Eye 10 10 (16%)

Vascular disorders 6 6 (9%)

Clinical and Biological AEs reported in at least 7% of patients.

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA I




Evolution of eGFR

200 -
= N T _ .
£ 1501 T . _
E
E |
S 100- " ) "
207 : P=0.0005" |
| p<0.0001" |
| <0.0001" |
0- NS
BL W4 W8 W16 W20
[ PGB 1] Toeprevrpegrivey RGNS

* Paired Student t-test

Cotte et al., CROI 2014 Poster 664SB




RBYV trough concentrations

5 ]
-
E 4- -
=> _
E_ 3 1 Median : -
2 88 mg/L
2 - Median : *
1,88 mg/L
1 - R - R -
L J
p<0.0001*
D -

wa
TVR-PeglFN-RBY
* Paired Student t-test

[RBV] W4 (n=67) W38 (n=62) p*
<3 mg/L 59 (88%) 34 (55%)
<0.0001
= 3 mg/L 8 (12%) 28 (45%)

* McMemar's test

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA
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57 Boceprevir/Telaprevir-Based Therapy in HIV-

' Infection: Interim Analysis of a Multicenter Cohort

1. Karin Neukam, Daniela Munteanu, Antonio Rivero, Annette Haberl, Manuel
M.Marquez, Patrick Ingiliz, Ignacio de los Santos-Gil, Thomas Lutz, Juergen
K.Rockstroh, Juan A. Pineda

e Multi-center retrospective German-Spanish cohort
in 2012-2013

e Data collection in all HIV-HCV co-infections patients
treated with TVR or BOC + Peg-IFN+ Ribavirin

— 12 German centers and 8 Spanish centers

e Treatment efficacy and safety data were collected
at TW 4,TW12 and 8, 16 week after treatment

Neukam K CROI 2014 Ab 660 |
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Baseline characteristics

Population n=183 BOC(32) TVR(151)
Age (median (IQR) 46(43-51) | 48 (45-51) BOC32 | TVR 151
Male 81 85 ,
Previous response to

IL28B rs12979860 68 72 anti- HCV therapy

t CT/TT
genotype CT/ Naives 14 a4
F4 (>14.6kPa) 75 53

Relapsers 7 25

Genotype 1a 58 69
HCV-RNA level > 34 78 Partial responders 0 21
600000U1/ml Null Responders 5 45
TDF/FTC 69 63 Other 6 16
ATV/r 9.4 42
RAL 66 41

Neukam K CROI 2014 Ab 660 |
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HCV virologic response (W48)
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HCV virologic response (ITT-SVR 12)

I BOC 26 TVR 52

91
0 g1 85 g
80 - 71 73
69 69
60 -
50
40
30 1 23
20 -
10 -
0 I 1 T
TWA4 TW8 TW12 TW24 TWA48 SVR12

Neukam K CROI 2014 Ab 660 OVERALL SVR 12: 50/78 (64.1%)
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HCV virologic response (ITT-SVR 12)
100 %

83 79
80 - 67 69
60 -
40 -
20 -
0
Relapse Naive Partial Null
Response response
9% 1 %,
8o%, 79 gg 77 74
75 -
70 - 60 -
65 - 40 -
20 -
60 - 0
Non Cirrhosis
1 1b
Cirrhosis .
Neukam K CROI 2014 Ab 660 |
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Main safety events observed among patients
receiving BOC or TVR-based triple therapy

Population n=183 BOC(32) %  TVR(151)
Discontinuation adverse events 6.3 11.3
Hepatic decompensations 9.4 3.3

Rash (grade II-1V) 0 10.6
Anemia (<10mg/dL) 37.5 29.8
Neutropenia (<1000cells/mL) 47 32
Trombocitopenia (<50000cells/mL) 18.8 21.9

Blood Transfusion 12.5 7.3

EPO 18.8 12.6
Neukam K CROI 2014 Ab 660 |
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Telaprevir Treatment of HIV/HCV Genotype 1 Patients with Severe Fibrosis:
Efficacy Results to Week 16

A Gori,' M. Doreana.® 0. Chernova? J. Reckstroh,” 0. Binhegyi® C. Bargin,® G. Verscchi” A. Hill" B. Hadacek,* M. Nelson™

Sm Garardo A pital, Qi on of infoctious (iseases, Mmzs, oy ‘Hospits' do Santa Mars, Sarvipo do Doenpes infoconsas, Lishon, F‘n'mgu *State Hopkhram institution, Tofyem, Rusdan Fafambog t.hlwr!h Hospial Bonn, Dopartmant ofinfemal i aicng, Bmn, Gomany:
-"" ront L Hogpinl, Bufapast, Hungany:+5t Jamos s Mospita] Oopartmant of Gantounnery Modicing and infaciows Disosras, Oubin imlmnd-Uniaorsty of Bobgns (wson of infoctiows Disassq Balogna, el tianssan Rosoarch & Dovelgmant, High Wy combo, UK:
ansson Fermecabcals, F'un:.Flun o ¥Cholsos and Wortminstor Hospital, London, LK

Patients 102

Nonresponder o
(unspecified) Missing
3(3%) 1(1%)

Mean age 44 years |
HCV-RNA levels > 800000UI/mL 67% el

breakthrough
F3/F4  59%/41% 4%
Treatment naive
35(34%)

HIV-RNA<50copie/ml| 96% o

CD4 Mean 644/mmc responder
35 (34%)

Prior treatment relapser

Prior partial responder 16 (16%)
8(8%)

Gori A CROI 2014 |
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HCV RNA <25 IU/mL at Week 4 and 12

100
a1
a0 -
T
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|]-
Waak:

Undetectabis
<25 I¥mL

100

4 12 | 12
Treatment Priar trestment
naive relapser
2435 IIfHB 1316 18116
] 1 e s 12116 1816

W =75 UL

B <5 [1UfmL, undetectabla

B1.5

4 12
Priar partial
re:spondes

48 T8
18 BB

Four patients had pricr vird breakttwough and thres were nonnesponders [unspecified)

an.o

4

B5.7

12

Frice maull
responder

28035 3035
24/35 735

Table 5. Grade 2—4 Adverse Events Reported by at Least 2%
of Patients (Telaprevir Related).

Adverse event, n (%) All (N=102)
Patients with one or more Grade 2—4 AE 37 (36)
Anemia SSC 12(12)
Thrombocytopenia SSC 8 (8)
Asthenia T (7)
Rash SSC 6 (B)
MNausea 6 (B)
MNeutropenia SSC 4 (4)
Fatigue 4 (4)
Hyperbilirubinemia 3(3)
ECG/QAT SSC 2(2)
Pruritus SSC 2(2)
Hypophosphatemia 2(2)
Headache 2 (2)

SSC = special search category
ECG = electrocardiogram

Gori A CROI 2014
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High levels of SVR to PR in HCV with RVR independently
from IL28 SNP and HIV co-infection

s

100 100 100

(82.1-100) (69.1-1) 92 (2.5-1)
o 100
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S 80-
-
L 60 BRVR
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E . EnoRVR
> 40- (20.6-51.7)
-
@
£
®
W
=3
w
2

iL2z8B CC* IL28Bnon-CC  IL28BCC*  IL28B non-CC

62 HCV 160 HIV HCV

Neukam K et al. Journal of Infection 2013



Prevalence and Predictive value of RVR
( HCVRNA undetectable at the 4" week of triple therapy)
with anti HCV Pl in HCV+/HIV-

HCVG1 Naive Relapser & NR FO-F2! PR + BOC 889 /1511 766/889

55% 86%
HCVG1 Naive Relapser & NR F3-F4! PR + BOC 120/278 106/120
43% 89%
HCV G1 Naive? PR + TEL 422/583 365/420
72% 87%
HCV G1 Relapsers? PR + TEL 201/251 183/201
80% 91%
HCV G1 PR3 PR+ TEL 56/84 38/56
67% 68%
HCVG1 NR3 PR + TEL 42/130 28/42
32% 68%

1 Vierling JM et al. EASL 2013; 2 Sarrazin et al HepDART 2013;3Berg T, et al. Hepatology 2011;54(Suppl. $1):375A



PR + Second generation DAAs in co-infected

1
C212 . HCV treatment-naive )
» PriorPRrelapsers
106pts
* Partialresponse
* Nullresponse
= Cirrhotic patients (F4)
% &
STARTVerso42
308pts

FDV with Darunavir /ritonavir FDV AUC >130%
FDV with Efavirenz <FDV AUC < 35%

SOF + PR3

GT1-4 Elelmdy:

SMV +PR

Follow-up

23pts naive 15 G 1a, 4 G1b, 1 G2b, 2 G3a, 1 G4a/b/c_

Week

(RGT) Follow-up ]
SMV+PR Follow-up ]
FDV 240 mg
+PR
mg+ PR PR orfollow up (RGT) ]
FDV 120 mg + PR PR orfollow up (RGT) ]
Follow-up
| i
SvR4 SVR12 SYRZ4
| | | | | !
12 24 36 48 60 72

1. Dietrich O et al. EACS 2013; 2. Rockstroh J et gl EACS 2013 &£ A4A5L0D 2013
3. RodriguezTorres M et al ID3A week; 4. Sulkowski M et al AASLD 2013



SVR 4 in HIVIHCV G1 treated with PR +
SOFOSBUVIR or SIMEPREVIR or FALDAPREVIR

c1b 444 100
| 9
13415 87
o T
Null Res
P N e ——— 5 7
Partial Resp. PR+S0FO
E—————— W PR+ FDV
reapser PRy
17§19 89
Naive
79
17419 89
Overall
74
0 20 40 60 80 100 120

Rodriguez Torres M et al IDSA 2013; Dieterich EACS 2013; Rockstroh The Liver Congress 2013



SVR12 after treatment with PR + TVR, SMV, FDV and SOF
In HCV G1 treatment-naive patients: HIV + vs HIV —

100 -
91 91
79 79 80 M HIV +
80 - [ THIV -
2 60 -
o
o
& 40 -
20 -
19521 296/327
0 - T
TVR + PR SMV + PR FDV + PR SOF + PR
24 or48weeks 24 ord48weeks 12or 24 weeks 12weeks
( cirrhosis 10% 13% 11% Excluded )

Sulkowski b, AA5LD 2012, TR EL SmPC; Dieterich CROI 2014,
Rockstrah J et al EACS 2013 & AASLD 2013,
Rodriguez Tarres M et al ID3A2013; Naggie CROI 2014, S0F EU SmPC



SVR12 after treatment with PR + TVR, SMV, FDV and SOF
In HCV G1 treatment-naive patients: HIV + vs HIV —

100 -

91
B HIV +
CTHIV -

191521 296/337
0 1
TVR + PR SMV + PR FDV + PR SOF + PR
24 or48weeks 24 ord48weeks 12or 24 weeks 12weeks
( cirrhosis 10% 13% 11% Excluded )

Sulkowski b, AA5LD 2012, TR EL SmPC; Dieterich CROI 2014,
Rockstrah J et al EACS 2013 & AASLD 2013,
Rodriguez Tarres M et al ID3A2013; Naggie CROI 2014, S0F EU SmPC



Antiretroviral therapy in candidates for PEG IFN + RBV + TPV/BOC/SMV/FDV/SOF.

SIMEPREVIR FALDAPREVIR SOFOSBUVIR

*120/ & 240 mg

MRTI AZT, ddl, d4T: no with PR orR [ ] B .f.
ABC: H H N
TDF; " AUC increased 30% m _ N [
FTC, LAM L] L ]
Pl ATZ/R; ~ Cthrough incresaed 30% [ B § ]
DRV/R H H§ N
LPV/R,, FPV/R, ] ] |
NNRTI | EFV H W+ |
NVP H H N
RPV H H |
ETV; #Etravirine AUC - 23% B | I
INI RAL/DOL H H |
Elvitegravir/cobicistat No data No data ]
CCR51 | MAR:150 mg bid with FDV No data [ |




Adverse events in combination with Ribavirin
(no head to head studies)

mmmmm

Tx Duration 28-48 24-48 24-48 24-48

N pills/n of doses 12/3 6/2-3 1/1 1/1 1/1

Food effect Yes Yes Yes Minimal Yes
Light snack Fatty meal Breakfast Breakfast

Anemia ++ ++

Fatigue ++ (+/)

Dysgeusia ++

Nausea Vomiting + + (+) (+)

Diarrhea - + - (+) -

Anorectalsigns - ++ - - -

Pruritus + +

Rash (+) ++ + +

Photosensitivity

Victrelis EU SmPC; Incivo EU SmPC; Mauss et al Hepatology 2014; Simeprevir FDA Advisory
Committee meetingbriefing materials; Janssen data on file; Boehringer Ingelheim data on file;
Sulkowsky etal Hepatology 2013; Sovaldi EPAR productinformation



Laboratory abnormalities in combination with
PEGIFN + Ribavirin (no Head to Head studies)

mmmmm

Neutrophils =

Lympho = N 7 = = =
Hb 42 4 = = =
PLT (W) (W) = = =
Bilirubine = (AN) A A =

Direct & Direct
indir.

Creatinine N 7 N7 = = =
Uric Acid A A = = =
Triglycerides A = = = =
Cholesterol () ()

Victrelis EU SmPC; Incivo EU SmPC; Mauss et al Hepatology 2014; Simeprevir FDA
Advisory Committee meeting briefing materials; Janssen data on file; Boehringer
Ingelheim data on file; Sulkowsky et al Hepatology 2013; Sovaldi EPAR product
information
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Prportion of HCVAb+/HCV-RNA+ patients starting any anti-HCV Tx for
the first time, according to drug compound and period of starting

i

i

14%

12,2%
12%
10,2%
9,8% S
10% —
8%
6,1%
6% —— BOCEPREVIR
(]
TELAPREVIR
2%
3,9%
4% —
2%
0,5%
0,0% 0,0% 0,0% 0,0% 0,0% 0,0%
0%
1997-1999 2000-2002 2003-2005 2006-2008 2009-2010 2011-2013
n=115 n=531 n=848 n=814 n=711 n=777

for 2013, 10 months
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Survey ltalian database Opera

* Questionnaire sent to 31 Italian HIV outpatients
clinic

* Population of HCV coinfected
— 7017 pts (33% of all HIV+)

W Refused Treatment
“ Treated ™ Untreated Contraindications



Italian Database Opera Survey
Why 84% HCV coinfected patients were not treated?
1818 pts refused treatment 4057 had contraindications
Prevalence of contraindications in 4057 Italian HIV HCV+

WHAT ABOUT AN INTERFERON FREE REGIMEN ?




IFN Free DAAs regimens in co-infected patients

F hoten 1 smay o1 m —+—
APASL 2014 SaD 2

a2 SOF + RBV, n=41 & .

—— [ MK-5172+ | Folowup

C-Worthy Study Mearaz s Rev )

Sukowsky M. et al. N=30 wm

EASL 2014 e

ARV Untreated (n=13) -

SOFOSBUVIR/LEDIPASVIR FDC study R
Osinusi A. et al. SOF/LDV (400/90mg)
EASL 2014 ARV Treated (n=37)

----- > SVR 4

« HIV RNA < 40 coples
= Current ARVs = § weeks

ARVs: tenofovir, emtricitabine, efavirenz,
rilpivieine and raltegravir Interim results



SVR with IFN Free DAAs regimens in HIV/HCV co-infected patients
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“ Experienced

Dieterich D et al. APASL 2014,
Sulkowsky Met al EASL 2014
Osinusi Aetal EASL 2014
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Antiretroviral therapy allowed in studies including

Ledipasviror MK5172/MK 8742
Ledipasvir MK 5172/MK 8742

MK AZT, ddl, d4T: no with PR orR
8742NRTI

ABC:

TDF;

FTC, LAM

Pl ATZ/R,

DRV/R

LPV/R,, FPV/R,

NNRTI EFV

NVP

RPV

ETV

INI RALTEGRAVIR

Elvitegravir/cobicistat

CCRSI MARAVIROC
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EASL Recommendations
on Treatment of Hepatitis C

2014

Geoffrey Dusheiko

Coordinator: Jean-Michel Pawlotsky
Panel members: Alessio Aghemo (EASL Governing Board) |
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European Association B oo
for the STUdy of the Liver Christophe Sarrazin [ BOLOGNA




EASL RECOMMENDATIONS ON TREATMENT
OF HEPATITIS C
APRIL 2014
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EASL RECOMMENDATIONS ON TREATMENT
OF HEPATITIS C
APRIL 2014

e Indications for HCV treatment in HCV/HIV co-
infected persons are identical to those in patients
with HCV mono-infection (Al).

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA



EASL RECOMMENDATIONS ON TREATMENT
OF HEPATITIS C
APRIL 2014

e Indications for HCV treatment in HCV/HIV co-
infected persons are identical to those in patients
with HCV mono-infection (Al).

e The same treatment regimens can be used in HIV-
co-infected patients as in patients without HIV
infection, as the virological results of therapy are
identical (Al).

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA



Sofosbuvir + Simeprevir + RBV for 12 weeks

ALL Naives  Experienced F3-F4 HCV 1la HCV1b

Jacobson IM, et al. AASLD 2013, Washington DC. #LB-3

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA




s7. Sofosbuvir + Daclatasvir + Ribavirin for 12-24 weeks
in 167 HCV G1 (32 F4)

100 - 98 99 95 95 98 100

167 85 82 41 132 35

All 24 weeks 12 weeks Exp 1a 1b

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA



Treat now or wait? Considerations

Whatis the likelihood of What are the
SVR and tolerability with morbidity/mortality risks of
currently deferring treatmentto a later
approved therapies? date?

What are the potential benefits
(efficacy, safety and
convenience) of
future therapies?

Whatis the motivation for the
patientto
undergo therapy?

SVR = CURE



Treat now or wait?

Clinical assessment

!

Probability of SVR J

L Clinical need ‘

|




Clinical Need to be treated

A

Treat now or wait?

Clinical assessment

!

Probability of SVR J

Clinical need

Patient Motivation to be treated




2014-2015 Where Do We Set The Bar of current
options when new treatments are on the way?




EASL GUIDELINES 2014 +
RECOMMENDATIONS 2014

Available Naive or Eligible HCV G1 HCV G2 HCV G3 HCV G4
drugs Relapser toIFN
Yes Yes PR + BOC/TEL PR response guided therapy (efficacy >
PR+ (efficacy >85%  85% in RVR)
TEL, BOC No in RVR) Informed deferral
Any No Informed deferral
Yes Yes PR + SOFO/SMV PR+SOFO
/
woro Y No i(z)Fz(c))+R SOFO+R  SOFO+R
+ -ZUW
SMv,bcv | No Yes/No  5or0 + RBV (2%)
12-
24w
Grade of Evidence: gHigh quality[] Moderate g Low or Very Low |

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA



