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Objectives

A HCV Epidemiology
A Acute hepatitis C
A Treatment responses for hepatitis C

A Hepatitis B update



Deaths in a Cohort of 23,441 Patients Treated with Anti-HIV
Drugs (Panel A) and Deaths from Liver Disease According to
the CD4 Cell Count (Panel B)
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Liver Disease is a Major Cause
of Death in the HAART Era

Death from end-stage liver disease (ESLD) as a
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Ishak Fibrosis Stage on Second

Biopsy among Persons with Little or
No Fibrosis on First Biopsy

60 - n=>51
45% Median (IQR) time between bxs, 2.84 yrs (2.051 3.41)

28% with more than 2 stage progression
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Sulkowski MS et al. 12th Conference on Retroviruses and Opportunistic Infections
(Abstract #: P-172). Boston, MA USA, February 2271 25, 2005



Liver Biopsy
AGold standard for grading and staging
disease

Alnvasive, expensive

ANeedle liver biopsy samples < 1/50,000th
of the liver

Alncorrect staging of 1 stage in 10% to 20%
of cases

I Dependent on
ALength of biopsyd 25 mm optimal (16%)
ANumber of biopsies performed
AType of biopsy needle used
AEtiology of liver disease



Non-invasive Markers of Fibrosis

A Combination of serum biochemical markers to
predict the degree of fibrosis

I FibroSure, FibroTest
I Poynard T et al. Comp Hepatol 2004,3(1)8-19.

A Aspartate aminotransferase/platelet ratio index
(APRI)

T AST/Platelet count

I This index accurately distinguished significant from
Insignificant fibrosis in 60% of patients in one study

I Snyder N et al. J Clin Gastroenterol 2006;40:535-542.



FibroScan

The probe induces an The velocity of the wave is evaluated in a
elastic wave through region located from 2.5 to 6.5 cm below the
the liver skin surface

Explored volume

C

LB: 1/50,000 of the liver
FibroScan: 1/500 of the liver



Acute Hepatitis C



German Acute Hepatitis C Trial T 1 (19981 2000)
Interferon alfa-2b Monotherapy for 6 months

100%1 e — —
) ] 0
> 80% 98%
©
(@)
S 60%"
< n=44
Z
°>‘ 40% -
O
I
20% 1
0Hpt+——————————— T T - - - - -
0 4 8 12 16 20 24 48
WWEELES (Flup WKk 24)

Jaeckel E, et al. N Engl J Med 2001; 345: 1452.



Acute HCV In IVDU: Swiss Association
for the Study of the Liver Study (SASL18)

m el O SPONtaneous clearance

22 patients 6 refused therapy
treatment indicated 2 patients lost to observation

14 patients Peg-IFN
treatment started

6 premature stop due
to side-effects (1 SVR)

8 patients
adherent to amee @ / patients with SVR

therapy

Broers, B et al. J Hepatol 2005; 42: 323.



Hep-Net Acute HCV Study HCV-II
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Adherent to therapy = 80% of pegylated interferon
dose, 80% of treatment duration
Wiegand et al. Hepatology 2006;43(2)250-256.



Response to Treatment : Acute
HCV infection in HIV+ Patients

Pegylated interferon alfa-2b (1.5 mg/kg/wk) + ribavirin (8001 1200 mg/day) for 24 weeks
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Australian Trial in Acute
Hepatitis C Study Group

A Includes HIV-infected and uninfected

A Acute and early chronic (6-18 months) HCV
A 103 pts enrolled: 27 (26%) HIV+

A Sexual transmission accounted for 56% of

transmission among MSM
I 8% among HCV mono-infected patients

A Median duration from time of infection to treatment
with Peg-IFN + RBV was 30 wks

A HCV not detected (<10 IU/mL) in 90% at end of
treatment and 80% at SVR in ITT analysis
I 100% in non-1 GT; 64% in pts with GT 1

I HIV+ pts were older, more often GT1, & more often had
HCV sexually transmitted

Matthews GV et al. Clin Infect Dis 2009:48:650-658.



NAFLD: Hepatic Manifestation
of the Metabolic Syndrome

: 47 million have metabolic syndrome

I
Obes ty ~80% have NAFLD
15% of US population has a fatty liver
3-4% have NASH

Hyper-
triglyceridemia

Diabetes

Hypertension



Summary of Results
From HIV Coinfection Trials

Study N Treatment SVR (%)
All GT 1 GT non-1
RIBAVIC 412 PEG IFN U-2b + RBV 800 27 17* 44
IFN U-2b + RBV 800 20 6 43
ACTG 133 PEG IFN U 2a + RBV 27 14 73
IFN U-2a + RBV 12 6 33
APRICOT 860 PEG IFN U 2a + RBV 800 40 29 62
IFN U -2a + RBV 800 12 7 20
LAGUNO 93 PEG IFN U-2b + W/B RBV 44 38 53
IFN U-2b + W/B RBV 21 7 A7
PRESCO 389 PEG IFN U-2a + W/B RBV 50 36 72

G148w 31 72w 52
G2 24w 67 48w 82



Apricot Sustained Virologic
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* Defined as <50 IU/mL HCV RNA at week 72; ITT  Torriani FJ et al. NEJM 351: 438-450, 2004.
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Multivariate Logistic Regression
Analysis: Impact on SVR Rates
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PRESCO (Peginterferon Ribavirin ESpana COinfection) Trial in
HCV/HIV Coinfection: Study Design
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.Onl y patients with EVR (02 1l og drop of HCV
continue treatment; duration at the discretion of the investigator

Nufiez M et al. AASLD. Oct. 27 -31, 2006. Boston, MA.  Poster 365.



PRESCO Trial in HCV/HIV Coinfection:
Virologic Response by Genotype
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Nufiez M et al. AASLD. Oct. 27 -31, 2006. Boston, MA.  Poster 365.



PRESCO Trial in HCV/HIV Coinfection:
Virologic Response by Genotype and
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PRESCO Trial in HCV/HIV Coinfection:
Safety Events and Withdrawals

A The most common adverse events were
depression or psychiatric iliness and weight loss,
followed by hematologic events and asthenia

A Treatment discontinuations
I 66 patients (17%) for virologic failure at week 24
I 33 patients (8.5%) for severe adverse advents

I 108 patients (30%) for side-effects, lost to follow-up
or voluntary withdrawal

A Patients with G1/4 receiving extended duration
nad the highest withdrawal rate

A Pegasys or ribavirin dose modified in 116 patients
(29.8%)

Nufez M, et al. AASLD. Oct. 27 -31, 2006. Boston, MA. Poster 365.




PRESCO: Rapid Virologic
Response
A Defined as HCV RNA under 50 IU/mL
HCV-RNA at week 4.

A RVR was the best predictor of SVR
regardless of HCV genotype.

A Positive Predictive Value (PPV) for SVR
was 69% for GT 1

A PPV for SVR was 83% for GT 4
A PPV for SVR was 90% for GT 3.

Martin-Carbonero L et al. AIDS:Volume 22(1)2 January 2008p 15-21.




SLAM-C Trial in HIVi HCV Co-
Infected Non-responders (Sherman)
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Sherman et al. 15th CROI I 29 weeks 1
Boston, MA Feb 3-6, 2008



SLAM-C Trial in HIVI HCV Co-
Infected Non-responders: Step 2

A Treatment with Peg-IFN & weight-based ribavirin
resulted in improvement in EVR compared to
ACTG 5071 historical controls.

AiLack of fibrotic progr e
arm precludes ability to find efficacy In
Mai ntenance therapy ar m.

AiThe high | evel of HIV
previously described cohorts may explain this
out come. 0O

Sherman et al. 15th CROI Boston, MA Feb 3-6, 2008.



SLAM-C Trial in HIVIi HCV Co-

Infected Non-responders: Step 3

A 56% of the patients had an EVR
I 169 continued on combination therapy for 72 weeks
I Data avallable for 146 of these patients
I 86% had HIV viral loads < 50 copies/mL
I Median CD4 316 cells/cmm
A 51% of 146 achieved SVR
I 42% genotype 1 or 4
I 82% genotype 2 or 3
A Previous non-responders 30% SVR vs naive 60%

A Complete EVR at 12 weeks 62% SVR vs partial
EVRs 17/% SVR

A 35% discontinued therapy before 72 weeks

Chung R et al. ACTG A1578. 16" CROI 2009, Abstract 103LB



Patient Survival Compared with Organ
Procurement & Transplantation Network

One Year Patient Survival Three Year Patient Survival
Liver Kidney Liver Kidney
All OPTN 87.6 95.6 79.9 90.8

(87.0, 88.2) (95.4, 95.8)

80.5 90.4
(77.9, 83.0) (89.4, 91.3)

65 years+ OPTN

HIV-infected study
subjects

90.9 93.8
(73.9, 100) (81.9, 100)

(79.3,80.5) (90.5, 91.1)

69.6 78.0
(66.9, 72.2) (76.6, 79.4)

80.8
(56.8, 100)

93.8
(81.9, 100)

Based on OPTN data as of February 4, 2005.

One year survival is based on 1999 - 2001 transplants, and 3

year survival is based on 1996 - 1999 transplants.



Hepatitis B

8 Genotypes thus far Identified
(A-H)



Natural History of
Chronic Hepatitis B (CHB) Infection

Immune Immune
tolerance clearance
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Adapted from Fattovich G. Sem Liver Dis. 2003;23:47-58



Natural History of
Chronic Hepatitis B (CHB) Infection
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Adapted from Fattovich G. Sem Liver Dis. 2003;23:47-58




Natural History of
Chronic Hepatitis B (CHB) Infection

ALT

Immune Immune Low replicative Reactivation
tolerance clearance phase phase
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Adapted from Fattovich G. Sem Liver Dis. 2003;23:47-58



Hepatitis B and HIV
Coinfection

Higher HBV DNA viral loads than with HBV
alone

Higher mortality with HIV coinfection
_ess hepatic damage with uncontrolled HIV

mmune reconstitution increases hepatic injury
due to inflammatory response

o o Do I

I Peters M 9t CROI Seattle, 2002



HIV Coinfection Increases
the Risk of ESLD due to HBV

A MACS 4,967 men
T HIV+ 47%
i HBV+ 6% (n=326)
I HIV/IHBV 4.3% (n=213)

A HIV/HBV: 17-fold higher
risk of liver death
compared to HBV alone

T Alcohol

T Low CD4
T Increased risk after 1996

Thio C et al. Lancet 2002:360:9349.

Liver Mortaility by HIV
and HBV Status
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Criteria for Treatment

A American Association for the Study of
Liver Diseases
i AST/ALT > 2 times ULN
I HBV DNA PCR > 20,000 IU/mL if HBeAg+
i HBV DNA PCR > 2,000 IU/mL if HBeAg-

I Liver histology showing moderate or
severe inflammation

Lok A, McMahon D. Hepatology 2007;45:507-539.
Keeffe EB et al. Clinical Gastroenterology and Hepatology, 2006;4:936-962.



Chronic Hepatitis B
Treatment: FDA-approved

A Alfa interferon; pegylated interferon alfa 2a
A Lamivudine (Epivir HB)
A Adefovir (Hepsera) i

I Active against lamivudine-resistant HBV
I Benhamou Lancet 2001:358

A Tenofovir
I Active against lamivudine-resistant HBV

A Entecavir (Baraclude)
I Active against lamivudine-resistant HBV

A Telbivudine



Drugs with Dual Hepatitis B &
HIV Activity

A Lamivudine (Epivir)
I Lamivudine/zidovudine (Combivir)
I Lamivudine/abacavir (Epzicom)
I Lamivudine/abacavir/zidovudine (Trizivir)

A Emtricitabine

A Tenofovir
I Emtricitabine/tenofovir (Truvada)
I Emtricitabine/tenofovir/efavirenz (Atripla)

A Adefovir in higher doses
A Entecavir



Undetectable HBV DNA after 1 Year
of Therapy for HBeAg(+) CHB*

Undetectable HBV DNA (%)
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1) Chang TT, et al. N Engl J Med 2006; 354:1001-1010

2) Lai CL, et al. Hepatology 2005; 42(S1):77A (abstract LB01)

3) Lau GKK, et al. N Engl J Med 2005; 352:2682-2695
4) Marcellin P, et al. N Engl J Med 2003; 348:808-816

LLOQ

(copies/mL)
ETV 300
LVD 300
LdT 300
Peg IFN 400
ADV 400

36%
21%

LVD?! PEG ADV*4

IFN3

*Collation of currently available data
I not from head-to-head studies






