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Liver disease is a major cause of death in the Liver disease is a major cause of death in the 
HAART eraHAART era

Bica et al. Clin Infect Dis 2001; 32:492–497
Puoti et al. JAIDS 2000; 24:211–217

Soriano et al. Eur J Epidemiol 1999; 15:1–4
Soriano et al. PRN Notebook2002; 7:10–15

Martin-Carbonero et al. AIDS Res Human Retrovirus 2001; 17:1467–1471
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LiverLiver--relatedrelated HospitalizationHospitalization Rates of Rates of 
HIVHIV--HCVHCV CoinfectedCoinfected PatientsPatients
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Liver Fibrosis Progression RateLiver Fibrosis Progression Rate

Benhamou Y. Hepatology 1999;30:1054

HIV positive (n=122)HIV positive (n=122)
Matched controls (n=122)Matched controls (n=122)
Simulated controls (n=122)Simulated controls (n=122)

HCV HCV -- infection duration (years)infection duration (years)
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AST levels are associated with survival 
in HIV+ patients
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AST ≥ 2 × ULN

Justiceet al. XIV IAC 2002; poster no. 1058

Data from VACS 3 (n = 773 patients) and  CHORUS 
(n = 4946) databases
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Survival: Multivariable Analyses*Survival: Multivariable Analyses*

0.80.81.071.070.20.21.251.25Hepatitis CHepatitis C

0.70.70.820.820.20.20.840.84Chronic hepatitis BChronic hepatitis B

0.040.040.610.610.0050.0050.830.83ALT/Top NormalALT/Top Normal

<0.001<0.0011.051.05<0.001<0.0011.041.04AgeAge

<0.001<0.0011.541.54<0.001<0.0011.401.40Log (HIVLog (HIV--1 RNA)1 RNA)

0.10.10.970.97<0.001<0.0010.910.91SQRT (CD4)SQRT (CD4)

0.0010.0011.471.47<0.001<0.0011.351.35AST/Top NormalAST/Top Normal

<0.001<0.0010.750.75<0.001<0.0010.800.80HemoglobinHemoglobin

ppHRHRppHRHRVariableVariable

VACS 3VACS 3CHORUSCHORUS

*Proportional Hazards, C Statistic for Models: 0.83, 0.78 respectively.

Justice et al. Barcelona 2002 
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Outcomes After HAART According to HCV Status Outcomes After HAART According to HCV Status 
and IDU:  and IDU:  

Swiss HIV CohortSwiss HIV Cohort

Time since HAART (months)Time since HAART (months)
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Mortality of HIVMortality of HIV--HCV Coinfected US HCV Coinfected US 
Veterans on HAART (contVeterans on HAART (cont’’d)d)
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Increase in CD4 Lymphocyte Count Increase in CD4 Lymphocyte Count 
Following HCV Clearance in a Cohort of Following HCV Clearance in a Cohort of 

HIV/HCV Infected Pts.HIV/HCV Infected Pts.

ll 26 patients compared 26 patients compared SVRSVR’’s vs s vs Non Non 
Responders(NR)Responders(NR)

ll Observation period 76 weeksObservation period 76 weeks

ll HIV <400 in 54% of SVR HIV <400 in 54% of SVR vs vs 47% of NR47% of NR’’ss

ll Median Change in CD4 was +65 cells in Median Change in CD4 was +65 cells in SVRSVR’’s s 
vs. NRvs. NR’’s (s (--207 to +258)  207 to +258)  --83 cells83 cells

ll P< 0.018 independent of HIV controlP< 0.018 independent of HIV control
•• Uriel Uriel A, A, Guitierrez Guitierrez J J ReichenbergA ReichenbergA and and Dieterich Dieterich D D 

Hepatololgy Hepatololgy Oct 2003 AbstractOct 2003 Abstract
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PIPI--based HAART has been predicted to slow rate of HCV based HAART has been predicted to slow rate of HCV 
progressionprogression

Benhamou et al. Hepatology 2001; 34:283–287

Cirrhosis rate modelled in 182 HIV-HCV co-infected patients
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FAT IN THE WRONG PLACES FAT IN THE WRONG PLACES 
AND INSULIN RESISTANCEAND INSULIN RESISTANCE

R2 = 0.7938
P < 0.01
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(Sakkas, unpubl, 
2003)

HOMA-IR

Liver (Sutinen AIDS 2002):
t Significantly higher % 

liver fat in HIV+ LD vs. 
HIV+ no LD and HIV -

t Severity of insulin 
resistance related to liver 
fat but not VAT

P-18

Blood lactate as a predictor of outcome in Blood lactate as a predictor of outcome in 
paracetamolparacetamol--induced acute liver failureinduced acute liver failure

ll Retrospective review of 103 patientsRetrospective review of 103 patients

ll Prospective review of 107 patientsProspective review of 107 patients

ll Median Lactate: DeathsMedian Lactate: Deaths 8.58.5

ll Median Lactate: SurvivorsMedian Lactate: Survivors 1.41.4

ll Arterial Lactate effectively predicts death from Arterial Lactate effectively predicts death from 
liver failureliver failure

•• Bernal, Lancet 2002 359: 558Bernal, Lancet 2002 359: 558--6363
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RIBAVICRIBAVIC-- ANRS HC02ANRS HC02

mitochondrial toxicity eventmitochondrial toxicity event »» (MTE)(MTE)

ll 6 6 acute pancreatitisacute pancreatitis ((one with hyperlactatemiaone with hyperlactatemia))
ll 7 7 hyperlactatemiahyperlactatemia ((hospitalizationhospitalization))
ll 4 suspicions 4 suspicions of hyperlactatemia of hyperlactatemia 

ll Association Association with Didanosine treatmentwith Didanosine treatment**

Odds-ratio for ddi = 23 [95% CI : 5-105]

 

ddI d4T % with MTE 

yes yes 

yes no 

no yes 

no no 

 24%  (12/50) 

 7%   (3/30) 

 0%  (0/114) 

 2%  (2/98) 

 

P-20

APRICOTAPRICOT

Final Results:Final Results:

CROI CROI 

February  2004February  2004
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Occurrence of Hepatic DecompensationOccurrence of Hepatic Decompensation
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P-22

Risk FactorsRisk Factors

ll Total bilirubin Total bilirubin ⇑⇑ (OR 1.12, P<0.001)(OR 1.12, P<0.001)

ll Alkaline phosphatase Alkaline phosphatase ⇑⇑ (OR 1.02, P<0.001)(OR 1.02, P<0.001)

ll Albumin Albumin ⇓⇓ (OR 0.83, P<0.002)(OR 0.83, P<0.002)

ll Platelets Platelets ⇓⇓ (OR 0.96, P<0.001)(OR 0.96, P<0.001)

ll Hemoglobin Hemoglobin ⇓⇓ (OR 0.53, P=0.001)(OR 0.53, P=0.001)

ll Didanosine treatment (OR 4.06, P=0.03)Didanosine treatment (OR 4.06, P=0.03)

ll Lamivudine treatment (OR 0.30, P=0.04)Lamivudine treatment (OR 0.30, P=0.04)

ll PT INR, efavirenz, saquinavir and nonPT INR, efavirenz, saquinavir and non--nucleoside inhibitor treatments nucleoside inhibitor treatments 
(P<0.20)(P<0.20)
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Ribavirin and ddI AnabolismRibavirin and ddI Anabolism

ddI

ddI-MP

ddA-MP

ddA-DP

ddA-TP

RT      γ-Pol

(-) (-)

Inositol IMP         XMP GTPIMP 
dehydrogenase

Ribavirin-MP

Ribavirin

(-)

Adenosine 
kinase

Ribavirin increases IMPRibavirin increases IMP
•• Increases ddATPIncreases ddATP
•• Increases inhibition of HIV RTIncreases inhibition of HIV RT
•• Increases inhibition of host gIncreases inhibition of host g--polpol

Therapy with IFN Therapy with IFN αα + + RibavirinRibavirin in HCVin HCV--treatment naive HIV/HCV cotreatment naive HIV/HCV co--infected infected 
patientspatients

Author End of 
Treatment 
response 

 

Sustained 
response 

Treatment 
discontinuations

due to AE 

Landau 2000 
 

24/60 
(40%) 

16/60 
(26%) 

9/60 
(15%) 

Sauleda 2000 
 

n.a. 6/19 
(31%) 

0/19 
(0%) 

Bochet 2001 
 

9/30 
(30%) 

6/30 
(20%) 

n.a. 

Nasti 2001 
 

5/17 
(31%) 

3/17 
(19%) 

1/17 
(6%) 

Rockstroh 2001 
 

3/23 
(13%) 

3/23 
(13%) 

6/23 
(26%) 

Total 34/130 
(26%) 

34/149 
(23%) 

16/119 
(14%) 
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Peg alfa2bPeg alfa2b/RBV /RBV vsvs IFN/RBV in HIV/HCV CoIFN/RBV in HIV/HCV Co--Infection Infection 
(RIBAVIC Study)(RIBAVIC Study)

Randomization 

Follow-up

Follow-up
Peg alfa 2b 1.5 mg/kg/week

plus RBV 800 mg/d

IFN 3 MIU tiw
plus RBV 800 mg/d

0 4824 72

n=210 

Study Weeks

n=206 

Pol et al et al, EASL 2003, oral
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AACTG A5071: Study DesignAACTG A5071: Study Design

Biopsy for 
virologic
response

Biopsy for virologic non-response:
Histologic response ð continue
Histologic non-response ð D/C

n=67
6 MIU tiw Follow-up

Follow-upPeg alfa 2a 40Kd 180 µg

IFN alfa-2a
3 MIU tiw

Study Weeks

0 4824 72

plus RBV 600 mg ð 1000 mg/d

plus RBV 600 mg ð 1000 mg/d

12 36 60

Biopsy

n=67

Randomization

Chung et al, CROI 2002
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Effect of ribavirin dose mg/kg on virologic response Effect of ribavirin dose mg/kg on virologic response 
(Secondary logistic regression analysis)(Secondary logistic regression analysis)

Manns et al., Lancet 2001

0%

20%

40%

60%

80%

100%

%
 S

u
st

ai
n

ed
 v

ir
o

lo
g

ic
 

re
sp

o
n

se

5 7 9 11 13 15 17 19 21 23 25 27

PEG 0.5 µg/kg QW

PEG 1.5 µg/kg QW

ribavirin 10.6 mg/kg
800mg for 75kg

ribavirin dose/weight (mg/kg)
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PEGPEG--IFN IFN αα --2a (40 KD) + RBV2a (40 KD) + RBV
NV 15942 (NV 15942 (HadziyannisHadziyannis) Trial) Trial
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Hadziyannis SJ et al. J Hepatol 2002:36(S1):p3.
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Correction of RibavirinCorrection of Ribavirin--Induced Anemia With Induced Anemia With 
ErythropoietinErythropoietin

ll OpenOpen--label triallabel trial

ll 64 HCV64 HCV--
monoinfected monoinfected 
patientspatients

ll HCV regimenHCV regimen
•• Standard interferon plus Standard interferon plus 

ribavirinribavirin

ll To treat anemia, patients were To treat anemia, patients were 
randomized to receive either:randomized to receive either:

ll ErythropoietinErythropoietin (n=36)(n=36)
•• 40,000 U subcutaneously 40,000 U subcutaneously 

once weeklyonce weekly

ll Standard of careStandard of care
(n=28)(n=28)

•• Nonpharmacologic Nonpharmacologic 
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0        2         4              8              12             0        2         4              8              12             1616

ErythropoietinErythropoietin

Standard of careStandard of care

Dieterich DT, et al. Am J Gastroenterol. 2003;98:2491-2499.

14.214.2

11.211.2

PP<<0.01 for all time points.0.01 for all time points.

P-30

Erythropoietin: Maintenance of Ribavirin Dosing in HCVErythropoietin: Maintenance of Ribavirin Dosing in HCV--
Monoinfected PatientsMonoinfected Patients

ll OpenOpen--label triallabel trial

ll 64 HCV64 HCV--monoinfected monoinfected 
patientspatients

ll HCV regimenHCV regimen
•• Standard interferon plus Standard interferon plus 

ribavirinribavirin

ll To treat anemia, patients were To treat anemia, patients were 
randomized to receive either:randomized to receive either:

ll Erythropoietin (n=36)Erythropoietin (n=36)
•• 40,000 U subcutaneously 40,000 U subcutaneously 

once weeklyonce weekly

ll Standard of care Standard of care 
(n=28)(n=28)

•• Nonpharmacologic Nonpharmacologic 
managementmanagement
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707707

**PP<0.05.<0.05.
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P-31
Dieterich D, et al. CROI 2004

Hematologic ResponseHematologic Response

P-32Dieterich D, et al. CROI 2004

Hematologic Response:  AZT vs. no AZTHematologic Response:  AZT vs. no AZT
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Dieterich D, et al. CROI 2004

HealthHealth--Related Quality of Life ChangesRelated Quality of Life Changes

P-34

RIBAVIC RIBAVIC 

PEGPEG--2b 1.5 2b 1.5 µµgg/kg /kg IFNIFN--2b 3 MU 2b 3 MU 
RBV 800 mg/d RBV 800 mg/d +RBV 800 mg/d+RBV 800 mg/d

n=205n=205 n=207n=207

SVRSVR 27%27% 19%   19%   p=0.03p=0.03
GT 1GT 1 (58%)(58%) 16%           16%           5%5% p=0.01p=0.01
GT 2+3 + othersGT 2+3 + others 43%43% 41%        p=NS41%        p=NS

SepSep--2002 data2002 data
Treatment D/C:Treatment D/C: 34%34%
Severe Adverse EventsSevere Adverse Events 24%24%
HospitalizationsHospitalizations 5.7%5.7% n=20n=20
Hosp. with Lactic AcidosisHosp. with Lactic Acidosis 1.9%1.9% n= 8n= 8 (8/8 on (8/8 on ddIddI, 7/8 on d4T), 7/8 on d4T)

PeronnePeronne C11C11ththCROI, FebCROI, Feb--20042004
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RIBAVIC SVR Rates RIBAVIC SVR Rates 

Perronne et al. CROI; February 8-11, 2004, San Francisco, CA. Abstract 117LB.
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RIBAVIC: SVR by GenotypeRIBAVIC: SVR by Genotype
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ACTG 5071: Baseline CharacteristicsACTG 5071: Baseline Characteristics

Chung R, et al. 11th CROI, 2004; Abs.110.

79%79%

50%/32%50%/32%

4545

492492

61%61%

85%85%

77%77%

6.26.2

11%11%

85%85%

46%/34%46%/34%

4444

444444

60%60%

87%87%

78%78%

6.26.2

9%9%

MaleMale

Caucasian/AACaucasian/AA

Age, median Age, median 

CD4,medianCD4,median

HIVHIV--1 RNA <501 RNA <50

Any ARTAny ART

HCV Genotype 1HCV Genotype 1

LogLog1010 HCV RNAHCV RNA

%  cirrhosis%  cirrhosis

PEGPEG--IFN/RBVIFN/RBV

(n= 66)(n= 66)

IFN/RBVIFN/RBV

(n=67)(n=67)

P-38

ACTG 5071ACTG 5071

(N=133)(N=133)
PEGPEG--2a 180 2a 180 µµg g IFNIFN--2b 62b 6àà3 MU 3 MU 

+ RBV 600 + RBV 600 àà10001000 + RBV 600 + RBV 600 àà1000   1000   
n=66n=66 n=67n=67

Sustained viral response (all) Sustained viral response (all) 27%27% 12%   12%   p<0.05p<0.05
GT 1GT 1 14%14% 6%6% p=NSp=NS
GT 2+3 + othersGT 2+3 + others 73%73% 33%33% p=0.07p=0.07

Treatment D/CTreatment D/C 12%12% 12%     p=NS12%     p=NS
Grade 4 Grade 4 AEsAEs (mostly lab)(mostly lab) 17%17% 4%4%

p=0.0012p=0.0012

Week 12 EVRWeek 12 EVR NPV=100%NPV=100%

Chung RT, 11Chung RT, 11thth CROI, FebCROI, Feb--20042004
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Chung et al. CROI. February 8-11, 2004. Abstract 110.
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Chung et al. CROI. February 8-11, 2004. Abstract 110.
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ACTG 5071: Predictors of SVRACTG 5071: Predictors of SVR

VariableVariable UnivariateUnivariate MultivariateMultivariate OROR

PEG/RBVPEG/RBV 0.030.03 0.0080.008 4.764.76

Genotype nonGenotype non--1   <0.0011   <0.001 <0.001<0.001 15.815.8

No previous IDU     0.04No previous IDU     0.04 0.0090.009 0.480.48

Base HIV VL >50     0.046Base HIV VL >50     0.046 0.0230.023 3.553.55

Chung R, et al. 11th CROI, 2004; Abs.110.

P-42

Conclusions ACTG 5071Conclusions ACTG 5071
ll Peg Peg alfa alfa 2a + RBV is superior to IFN + RBV in the 2a + RBV is superior to IFN + RBV in the 

treatment of chronic HCV in HIVtreatment of chronic HCV in HIV--coinfected coinfected 
persons and is well tolerated without adverse persons and is well tolerated without adverse 
effect on HIV diseaseeffect on HIV disease

ll The marked genotype discrepancy in SVR The marked genotype discrepancy in SVR 
indicates that strategies to improve outcome in indicates that strategies to improve outcome in 
genotype 1 HCV are needed genotype 1 HCV are needed 

ll These regimens may provide clinical benefit even These regimens may provide clinical benefit even 
in the absence of in the absence of virologicvirologic clearanceclearance
ll HistologicHistologic response observed in 36% of NRresponse observed in 36% of NR
ll HistologicHistologic response observed in 52% of VR who response observed in 52% of VR who 

underwent biopsyunderwent biopsy

Chung et al. CROI. February 8-11, 2004. Abstract 110.
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DemographicsDemographics
PEGPEG--IFN Treatment Groups IFN Treatment Groups 

16.8%16.8%10%10%15%15%CirrhosisCirrhosis

88%88%66%66%85%85%ALT ALT abnormabnorm..

59.3%59.3%78%78%52%52%HCV G1HCV G1

n.a.            6.2n.a.            6.2±±0.4 log0.4 log10 10 IU/IU/mLmL 8.7x108.7x1066 c/c/mLmLHCVHCV--RNARNA

85%85%87%87%82%82%on ARTon ART

<50 c/<50 c/mLmL (median)(median)58% <500 c/58% <500 c/mLmL70% <400 c/70% <400 c/mLmLHIVHIV--11--RNARNA

477 477 (median)(median)500 500 (median)(median)525 525 (mean)(mean)CD4 [ /CD4 [ /µµL ]L ]

4040454539.439.4Age [years]Age [years]

81% / n.a.81% / n.a.49% / 33%49% / 33%n.a.n.a.CaucasCaucas. / AA. / AA

81%81%79%79%77%77%MaleMale

APRICOTAPRICOT

n=525n=525

AACTGAACTG
A 5071A 5071
n=67n=67

RIBAVICRIBAVIC
ANRS HC02ANRS HC02

n=206n=206

P-44

AAIDSIDS

PPEGASYSEGASYS®®

RRibavirinibavirin

IInternationalnternational

COCO--InfectionInfection

TTrialrial

HIV/HCV CoHIV/HCV Co--infection Studyinfection Study
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ArgentinaArgentina 2727 ItalyItaly 8585

AustraliaAustralia 4040 NetherlandsNetherlands 22

AustriaAustria 99 NorwayNorway 55

BelgiumBelgium 1818 PortugalPortugal 2929

BrazilBrazil 4646 SpainSpain 158158

CanadaCanada 3333 SwedenSweden 99

DenmarkDenmark 66 SwitzerlandSwitzerland 1515

FranceFrance 3939 UKUK 3030

GermanyGermany 3737 USUS 278278

MexicoMexico 22

Patients Patients RandomizedRandomized/Country/Country

868 Patients at 95 Centers in 19 Countries868 Patients at 95 Centers in 19 Countries

P-46

APRICOT Study GroupAPRICOT Study Group
AlaeusAlaeus, A. , A. Coelho, H.S.Coelho, H.S. HirschelHirschel, B. , B. Molina, JMolina, J--M. M. RosadoRosado--Santos, H.Santos, H.

Allworth, A.Allworth, A. Cooper, D.Cooper, D. HoepelmanHoepelman, I.M. , I.M. MontanerMontaner, J., J. RouleauRouleau, D., D.

Andrews, M. M.Andrews, M. M. Correa, M. C. Correa, M. C. KalayjianKalayjian, R. , R. Moreno, S. Moreno, S. SasadeuszSasadeusz, J., J.

AntunesAntunes, F. , F. DeJesusDeJesus , E. , E. KatlamaKatlama, C. , C. Nelson, M. Nelson, M. SchvarczSchvarcz, R., R.

ArrizabalagaArrizabalaga, J. , J. Dieterich, D Dieterich, D KhardoriKhardori, N. , N. OpravilOpravil, M. , M. SetteSette Jr., H.Jr., H.

Balart, L. Balart, L. FesselFessel, J. , J. Koff, R. Koff, R. Ortega, E. Ortega, E. ShuhartShuhart, M., M.

BarrancoBarranco, E., E. FiliceFilice, G. , G. LalezariLalezari, J. , J. PastorePastore, G. , G. Silvestre, A. M.Silvestre, A. M.

BaumgartenBaumgarten, R., R. FindorFindor, J., J. LazzarinLazzarin, A. , A. Pedersen, C. Pedersen, C. Slim, J.Slim, J.

BeamanBeaman, M. , M. GastautGastaut , J, J --A.A. LecourLecour, H. , H. PialouxPialoux, G. , G. SmaillSmaill, F., F.

BorukiBoruki, M. , M. GerstoftGerstoft, J. , J. LeenLeen, C. , C. PilieroPiliero, P. , P. SolaSola, R., R.

BouzaBouza, E. , E. GhinelliGhinelli, F. , F. Lindsay, K. Lindsay, K. PocasPocas, J. , J. SorianoSoriano, V., V.

BrauBrau, N. , N. Gilbert, D. Gilbert, D. LissenLissen, E. , E. RabenRaben, K. , K. StaszewskiStaszewski, S., S.

BuggischBuggisch, P. , P. GishGish, R., R. MaelandMaeland, A. , A. Redfield, R. Redfield, R. Sterling, R.Sterling, R.

CadeoCadeo, G. , G. GodofskyGodofsky , E. , E. Main, J.Main, J. ReindollarReindollar, R. , R. SulkowskiSulkowski, M., M.

CahnCahn, P. , P. GoncalesGoncales, F. , F. MarinosMarinos, G., G. ReynesReynes, J. , J. TashimaTashima, K., K.

CarosiCarosi, G. , G. Gonzalez, J. Gonzalez, J. MarkowitzMarkowitz, N. , N. RiegerRieger, A. , A. Taylor, C.Taylor, C.

CassettiCassetti, I. , I. GreigerGreiger, P. , P. MazzottaMazzotta, F., F. RockstrohRockstroh, J. , J. TorresTorres--Ibarra, R.Ibarra, R.

ClotetClotet , B. , B. GuardiolaGuardiola, J. , J. McGovern, B. McGovern, B. Rodriguez, A. Rodriguez, A. Torriani, F.Torriani, F.

ClumeckClumeck, N. , N. Guzman, E. Guzman, E. MeynardMeynard, J, J--L. L. RodriguezRodriguez--Torres, M. Torres, M. TrepoTrepo, C., C.
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FollowFollow--upup
PEG-IFN alfa-2a (40 kDa) 
(180 µg, qw) 
plus RBV placebo

FollowFollow--upup
PEG-IFN alfa-2a (40 kDa)
(180 µg, qw)
plus RBV (800 mg daily)

FollowFollow--upup
IFN alfa -2a (3 MIU, tiw)
plus RBV (800 mg daily)

Study WeeksStudy Weeks

00 48482424 7272

APRICOT Study DesignAPRICOT Study Design

n = 285n = 285

n = 286n = 286

n = 289n = 289

860 received at least one dose860 received at least one dose

P-48

APRICOT Study Design APRICOT Study Design 

ll PEGPEG--IFN IFN alfaalfa--2a combination therapy blinded 2a combination therapy blinded 
(RBV vs placebo)(RBV vs placebo)

ll StratifiedStratified
ll Genotype 1 Genotype 1 vsvs nonnon--11

ll CD4CD4++ 100 to <200/100 to <200/µµL vs L vs ≥≥200/200/µµLL
ll ART vs no ARTART vs no ART
ll Cirrhotic Cirrhotic vsvs nonnon--cirrhoticcirrhotic
ll Geographic regionGeographic region
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Key Inclusion CriteriaKey Inclusion Criteria

ll HCV criteria HCV criteria 
ll Naive to IFN and ribavirinNaive to IFN and ribavirin
ll HCV antibody positiveHCV antibody positive
ll Quantifiable HCV RNA (Quantifiable HCV RNA (AmplicorAmplicor™™ MONITOR)MONITOR)
ll Elevated serum ALTElevated serum ALT

ll Liver biopsy (Liver biopsy (≤≤15 months) consistent with 15 months) consistent with 
HCV infectionHCV infection

ll NonNon--cirrhotic or cirrhotic cirrhotic or cirrhotic 
•• If cirrhotic, ChildIf cirrhotic, Child--Pugh Grade APugh Grade A

P-50

Key Inclusion Criteria Key Inclusion Criteria 

ll HIV criteria HIV criteria 
ll HIV antibody or quantifiable HIV RNAHIV antibody or quantifiable HIV RNA
ll CD4CD4++ cell count cell count 

•• ≥≥200/200/µµL L oror
•• ≥≥100/100/µµL to L to <<200/200/µµL with L with <<5000 copies/5000 copies/mmL L 

HIV RNAHIV RNA

ll Stable HIV disease with or without antiretroviral Stable HIV disease with or without antiretroviral 
treatmenttreatment
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Key Exclusion CriteriaKey Exclusion Criteria

ll DecompensatedDecompensated liver diseaseliver disease

ll Other chronic liver diseaseOther chronic liver disease

ll Active HIVActive HIV--related opportunistic infectionsrelated opportunistic infections

ll Significant medical conditionsSignificant medical conditions
ll Psychiatric/neurologicalPsychiatric/neurological
ll PulmonaryPulmonary
ll CardiacCardiac
ll Thyroid/Thyroid/immunologicallyimmunologically--mediated diseasemediated disease
ll RetinopathyRetinopathy

ll Pregnancy/male partners of pregnant womenPregnancy/male partners of pregnant women

P-52

Primary Efficacy EndpointPrimary Efficacy Endpoint

Sustained Sustained VirologicVirologic Response (SVR) Response (SVR) ––

Undetectable serum HCV RNA*Undetectable serum HCV RNA*
at end of 24at end of 24--week treatmentweek treatment--free followfree follow--up up 
(week 72)(week 72)

**AmplicorAmplicor™™ HCV test v2.0, sensitivity <50 IU/HCV test v2.0, sensitivity <50 IU/mLmL
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Male gender (%)Male gender (%) 8181 8282 8080

Race (% Caucasian)Race (% Caucasian) 7878 7979 8080

Age (years)Age (years) 4040 4040 4040

Body Mass Index (kg/mBody Mass Index (kg/m22) ) 2525 2525 2424

Qualifying ALT (IU/L)Qualifying ALT (IU/L) 8787 8888 8585

Cirrhotic (%)Cirrhotic (%) 1616 1616 1515

Mode of Infection Mode of Infection ––
IVDU (%)IVDU (%) 7171 6262 6262

Baseline CharacteristicsBaseline Characteristics

IFN alfaIFN alfa--2a 2a PEGPEG--IFN alfaIFN alfa --2a2a PEGPEG--IFN alfaIFN alfa--2a2a
+ RBV+ RBV (40 (40 kDakDa) + Placebo) + Placebo (40 (40 kDakDa)) + RBV+ RBV

(n = 285)(n = 285) (n = 286)(n = 286) (n = 289)(n = 289)

P-54

HCV RNA (IU/HCV RNA (IU/mLmL x 10x 1066))

MeanMean 5.25.2 6.36.3 5.65.6

HCV Genotype (%)HCV Genotype (%)

Type 1Type 1 6060 6161 6161

Type nonType non--11 4040 3838 3838

22 55 66 44

33 2626 2626 2828

44 88 77 66

OtherOther <1<1 <<11 <<11

Baseline Characteristics:Baseline Characteristics:
HCV Disease StatusHCV Disease Status

IFN alfaIFN alfa--2a 2a PEGPEG--IFN alfaIFN alfa --2a2a PEGPEG--IFN alfaIFN alfa--2a2a
+ RBV+ RBV (40 (40 kDakDa) + Placebo) + Placebo (40 (40 kDakDa) + RBV) + RBV

(n = 285)(n = 285) (n = 286)(n = 286) (n = 289)(n = 289)
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ART* (%)ART* (%) 8484 8585 8484

HIV RNAHIV RNA
LogLog1010 copies/copies/mLmL
(mean (mean ±± SD)SD) 2.3 2.3 ±± 1.01.0 2.4 2.4 ±± 1.01.0 2.3 2.3 ±± 1.01.0
<50 copies/<50 copies/mLmL (%)(%) 6060 6060 6060

CD4CD4++ countscounts
(cells/(cells/µµL)L)

MeanMean 542542 530530 520520
<<200 (%)200 (%) 77 55 66

Baseline Characteristics:Baseline Characteristics:
HIV Disease StatusHIV Disease Status

** Any treatment used as antiretroviral therapyAny treatment used as antiretroviral therapy

IFN alfaIFN alfa--2a 2a PEGPEG--IFN alfaIFN alfa --2a2a PEGPEG--IFN alfaIFN alfa--2a2a
+ RBV+ RBV (40 (40 kDakDa) + Placebo) + Placebo (40 (40 kDakDa) + RBV) + RBV

(n = 285)(n = 285) (n = 286)(n = 286) (n = 289)(n = 289)

P-56

12%12%

n = 285

20%20%

n = 286

40%40%

n = 289

Sustained Sustained VirologicVirologic Response*Response*

PP = 0.0084= 0.0084

PP <<0.00010.0001

PP <<0.00010.0001

* Defined as <50 IU/* Defined as <50 IU/mLmL HCV RNA at week 72; ITTHCV RNA at week 72; ITT
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0%0%

10%10%

20%20%

30%30%

40%40%

50%50%

60%60%

IFN alfaIFN alfa--2a + RBV2a + RBV PEGPEG--IFN alfaIFN alfa--2a2a
(40 (40 kDakDa) + ) + PlaceboPlacebo

PEGPEG--IFN alfaIFN alfa--2a2a
(40 (40 kDakDa) + RBV) + RBV
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8%

21%

38%

7%

14%

29%

0%

10%

20%

30%

40%

50%

60%

VirologicVirologic Response* Response* –– End of Treatment End of Treatment 
vsvs End of FollowEnd of Follow--up (Genotype 1)up (Genotype 1)

%
 R
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ns
e

%
 R
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ns
e

* Defined as <50 IU/* Defined as <50 IU/mLmL HCV RNAHCV RNA

IFN alfaIFN alfa--2a + RBV2a + RBV PEGPEG--IFN alfaIFN alfa--2a2a
(40 (40 kDakDa) + ) + PlaceboPlacebo

PEGPEG--IFN alfaIFN alfa--2a2a
(40 (40 kDakDa) + RBV) + RBV

End of treatmentEnd of treatment End of followEnd of follow--upup

P-58

27%

57%

20%

36%

64% 62%

0%

10%

20%

30%

40%

50%

60%

70%

VirologicVirologic Response* Response* –– End of Treatment End of Treatment 
vsvs End of FollowEnd of Follow--up (Genotype 2 and 3)up (Genotype 2 and 3)

%
 R
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ns
e

%
 R

es
po

ns
e

* Defined as <50 IU/* Defined as <50 IU/mLmL HCV RNAHCV RNA

IFN alfaIFN alfa--2a + RBV2a + RBV PEGPEG--IFN alfaIFN alfa--2a2a
(40 (40 kDakDa) + ) + PlaceboPlacebo

PEGPEG--IFN alfaIFN alfa--2a2a
(40 (40 kDakDa) + RBV) + RBV

End of treatmentEnd of treatment End of followEnd of follow--upup
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Withdrawal from TreatmentWithdrawal from Treatment

0%

5%
3%

14%
12% 12%

24%

15%

10%

0%

5%

10%

15%

20%

25%

30%
Laboratory abnormality Adverse event Non-safety

%
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IFN alfaIFN alfa--2a + RBV2a + RBV PEGPEG--IFN alfaIFN alfa--2a2a
(40 (40 kDakDa) + ) + PlaceboPlacebo

PEGPEG--IFN alfaIFN alfa--2a2a
(40 (40 kDakDa) + RBV) + RBV

P-60

Patients with Serious Adverse EventsPatients with Serious Adverse Events

%
 o

f P
at

ie
n

ts
%

 o
f P

at
ie

n
ts

* Possibly or probably related* Possibly or probably related

IFN alfaIFN alfa--2a + RBV2a + RBV PEGPEG--IFN alfaIFN alfa--2a2a
(40 (40 kDakDa) + ) + PlaceboPlacebo

PEGPEG--IFN alfaIFN alfa--2a2a
(40 (40 kDakDa) + RBV) + RBV

15%

21%

17%

5%

10%
8%

0%

5%

10%

15%

20%

25%
All SAE’s Related*
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Adverse Events Adverse Events ≥≥20%*20%*

** Possibly or probably relatedPossibly or probably related

FatigueFatigue 36%36% 36%36% 40%40%
PyrexiaPyrexia 32%32% 35%35% 41%41%
HeadacheHeadache 34%34% 29%29% 35%35%
MyalgiaMyalgia 27%27% 29%29% 32%32%
NauseaNausea 19%19% 19%19% 22%22%
InsomniaInsomnia 23%23% 16%16% 19%19%
AstheniaAsthenia 23%23% 20%20% 26%26%
DepressionDepression 20%20% 16%16% 20%20%

IFN alfaIFN alfa--2a 2a PEGPEG--IFN alfaIFN alfa --2a2a PEGPEG--IFN alfaIFN alfa--2a2a
+ RBV+ RBV (40 (40 kDakDa) + Placebo) + Placebo (40 (40 kDakDa)) + RBV+ RBV

(n = 285)(n = 285) (n = 286)(n = 286) (n = 288)(n = 288)

P-62

Median Change from BaselineMedian Change from Baseline
in CD4in CD4++ Counts*Counts*

-160
-140
-120
-100

-80
-60
-40
-20

0
20
40
60

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76

IFN alfa-2a 3 MIU + RBV 800 mg (n = 174)
PEG-IFN alfa-2a (40 kDa) 180 ug + Placebo (n = 196)
PEG-IFN alfa-2a (40 kDa) 180 ug + RBV 800 mg (n = 217)
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Median Change from Baseline in CD4Median Change from Baseline in CD4+ + %*%*
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0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76

IFN alfa-2a 3 MIU + RBV 800 mg (n = 174)
PEG-IFN alfa-2a (40 kDa) 180 ug + Placebo (n = 196)
PEG-IFN alfa-2a (40 kDa) 180 ug + RBV 800 mg (n = 217)
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Mean Change from Baseline in Mean Change from Baseline in 
HIV RNA:  All Patients Treated*HIV RNA:  All Patients Treated*

-2.0
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-1.0
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IFN alfa-2a 3 MIU + RBV 800 mg (n = 174)
PEG-IFN alfa-2a (40 kDa) 180 ug + Placebo (n = 196)
PEG-IFN alfa-2a (40 kDa) 180 ug + RBV 800 mg (n = 217)
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Mean Change from Baseline in HIV RNA:  Mean Change from Baseline in HIV RNA:  
Patients with Detectable HIV RNA at Baseline*Patients with Detectable HIV RNA at Baseline*

-2.0

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

4 8 12 24 36 48 52 60 72

IFN alfa-2a 3 MIU + RBV 800 mg (n = 64)
PEG-IFN alfa-2a (40 kDa) 180 ug + Placebo (n = 78)
PEG-IFN alfa-2a (40 kDa) 180 ug + RBV 800 mg (n = 89)
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* Patients receiving 48 weeks of treatment* Patients receiving 48 weeks of treatment

P-66Lau et al. Hepatology, 2002; 35: 1002-1009

Ribavirin

Th2

Th1 CTL

U

U

(1) Immune Clearance

IFN-γ , TNF-α

Defective HCV 
Particles

X

es transporter

Ribavirin RMP RDP RTP

IMPDH
IMP GMP

GTP

(-)

HCV RNA
RdRp

Replication

HCV RNA
X

X

RNA 
Mutagen

(2) Inhibition of 
IMPDH

(3) Inhibition of HCV RdRp (4) As an RNA 
Mutagen

(-)

Hepatocyte

Ribavirin Mechanism of ActionRibavirin Mechanism of Action
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Patient PopulationPatient Population

Number (%) receiving:Number (%) receiving:
ll LamivudineLamivudine
ll StavudineStavudine
ll ZidovudineZidovudine
ll DidanosineDidanosine
ll Protease inhibitorsProtease inhibitors
ll NNRTIsNNRTIs

25 (100)25 (100)
15 (60)15 (60)
10 (40)10 (40)

1 (4)1 (4)
13 (52)13 (52)
12 (48)12 (48)

30 (97)30 (97)
17 (55)17 (55)
14 (45)14 (45)

1 (3)1 (3)
19 (61)19 (61)
10 (32)10 (32)

24.6 24.6 ±± 4.34.326.3 26.3 ±± 5.15.1Mean BMI (kg/mMean BMI (kg/m22))
41 (2141 (21--54)54)42 (2342 (23--61)61)Mean age (range)Mean age (range)

19; 619; 628; 328; 3Male; femaleMale; female

Peg Peg alfaalfa 2a2a
Ribavirin Ribavirin 
(N = 25)(N = 25)

Peg Peg alfaalfa 2a 2a 
Placebo Placebo 
(N = 31)(N = 31)

P-68

Ribavirin Pharmacokinetics:Ribavirin Pharmacokinetics:
Comparison With Historic DataComparison With Historic Data

1000 or 12001000 or 1200800800Ribavirin Dose Ribavirin Dose 
(mg/day)(mg/day)

2840 2840 ±± 8348342771 2771 ±± 16531653CCmax max ((ngng//mLmL))
26361 26361 ±± 7520752023476 23476 ±± 99839983AUCAUC00--12 12 ((ngng••hr/hr/mLmL))

HCVHCV
MonoinfectionMonoinfection

(Wk 12)(Wk 12)

APRICOT APRICOT 
ParticipantsParticipants

(Wk 8(Wk 8--12)12)
ParameterParameter



35

P-69

Effect of Effect of RibavirinRibavirin on Endogenous on Endogenous 
Nucleoside Nucleoside TriphosphatesTriphosphates PoolsPools

Intracellular  
AUC0-12h 

Treatment N Week 12 
Least 

Squares 
Mean (a) 

Difference of 
Least 

 Squares 
Means (b) 

95% 
Confidence 
Interval for 
Difference  

Ribavirin 18 3.753     Deoxythymidine TP 

Placebo 19 2.991                            

0.761     -0.38, 1.90 

Ribavirin 18 5.882    Deoxycytidine TP 

Placebo 18 6.001                               

-0.119       -1.77, 1.53 
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Individual Intracellular AUCIndividual Intracellular AUC00--1212 Ratio of Ratio of 
3TC3TC--TP/TP/dCTPdCTP

0.274 (0.274 (--0.37, 0.91)0.37, 0.91)1.7831.783
1.5091.509

RibavirinRibavirin
PlaceboPlacebo

3TC3TC--TP/TP/dCTPdCTP

Difference in LSM (95% CI)Difference in LSM (95% CI)Week 12 LSMWeek 12 LSMTreatmentTreatmentAUCAUC00--12h12h RatioRatio
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Individual Intracellular AUCIndividual Intracellular AUC00--1212 Ratio of Ratio of 
d4Td4T--TP/TP/dTTPdTTP

0.009 (0.009 (--0.06, 0.08)0.06, 0.08)0.1730.173
0.1640.164

RibavirinRibavirin
PlaceboPlacebo

d4Td4T--TP/TP/dTTPdTTP

Difference in LSM (95% CI)Difference in LSM (95% CI)Week 12 LSMWeek 12 LSMTreatmentTreatmentAUCAUC00--12h12h RatioRatio
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Individual Intracellular AUCIndividual Intracellular AUC00--1212 Ratio of Ratio of 
ZDVZDV--TP/TP/dTTPdTTP

--0.081 (0.081 (--0.4, 0.24)0.4, 0.24)0.2350.235
0.3160.316

RibavirinRibavirin
PlaceboPlacebo

ZDTZDT--TP/TP/dTTPdTTP

Difference in LSM (95% CI)Difference in LSM (95% CI)Week 12 LSMWeek 12 LSMTreatmentTreatmentAUCAUC00-- 12h12h RatioRatio
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SummarySummary

In patients with HCV/HIV coIn patients with HCV/HIV co--infection:infection:

ll Ribavirin appears not to perturb the intracellular Ribavirin appears not to perturb the intracellular 
metabolism of lamivudine, stavudine or metabolism of lamivudine, stavudine or 
zidovudine or their corresponding endogenous zidovudine or their corresponding endogenous 
nucleoside triphosphatesnucleoside triphosphates

ll Ribavirin appears not to modify the plasma Ribavirin appears not to modify the plasma 
concentrationconcentration--time profile of lamivudine, stavudine time profile of lamivudine, stavudine 
or zidovudine or zidovudine 

P-74

SummarySummary

ll SVR was significantly higher for PEGSVR was significantly higher for PEG--IFN alfaIFN alfa--2a 2a 
(40 (40 kDakDa) + RBV compared to conventional ) + RBV compared to conventional 
combination therapy combination therapy 
ll Overall: Overall: 40% vs 12%; 40% vs 12%; PP <0.0001<0.0001
ll Genotype 1: 29% Genotype 1: 29% vsvs 7%7%
ll Genotype 2/3: 62% Genotype 2/3: 62% vsvs 20%20%

ll Adverse event profile of PEGAdverse event profile of PEG--IFN IFN alfaalfa--2a (40kDa) 2a (40kDa) 
+ RBV is generally similar to IFN + RBV therapy+ RBV is generally similar to IFN + RBV therapy

ll Only 15% of patients discontinued for adverse Only 15% of patients discontinued for adverse 
events or laboratory abnormalitiesevents or laboratory abnormalities
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ConclusionConclusion

ll APRICOT is the largest and the only international APRICOT is the largest and the only international 
registration study in HIV/HCV coregistration study in HIV/HCV co--infectioninfection

ll HCV therapy did not negatively impact control of HCV therapy did not negatively impact control of 
HIVHIV

ll 40% SVR is the highest of any reported study in 40% SVR is the highest of any reported study in 
HIV/HCV coHIV/HCV co--infectioninfection

P-76

Survival in HIVSurvival in HIV--Infected Liver Infected Liver 
TransplantsTransplants

ll 23 HIV+ compared to 11,453 in UNOS data23 HIV+ compared to 11,453 in UNOS data

ll Age 47, 19M 4F, 14 HCV, 10 HBV 3 FHF: 1 HBV, 1 Age 47, 19M 4F, 14 HCV, 10 HBV 3 FHF: 1 HBV, 1 
HCV and 1 NVP toxicity ALT 82HCV and 1 NVP toxicity ALT 82

ll MELD 15! CD4 200 HIV 400MELD 15! CD4 200 HIV 400--179,000179,000

ll Post Post Trx Trx 14 PI, 5 NNRTI, 4 NRTI CD4 28114 PI, 5 NNRTI, 4 NRTI CD4 281
ll HIV 400HIV 400--9600, 6 ART toxicity, 4 HCV, 2 non9600, 6 ART toxicity, 4 HCV, 2 non--HCVHCV
ll 12 month survival 12 month survival 90.9%90.9%
ll 12 month survival UNOS12 month survival UNOS 87.6%87.6%
ll HCV risk higher but same as in HIVHCV risk higher but same as in HIV--
ll 5 now dead 1 NLF d/5 now dead 1 NLF d/cc’’d d 4 HCV related4 HCV related
ll Delay HCV treatment past first few weeksDelay HCV treatment past first few weeks

  Ragni Ragni M, et al CROI 2003 Boston Abstract 153 M, et al CROI 2003 Boston Abstract 153 
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NelfinavirNelfinavir: interaction with : interaction with tacrolimustacrolimus

ll Mean 38Mean 38--fold fold tacrolimustacrolimus dose reduction for dose reduction for 
patients taking patients taking nelfinavirnelfinavir compared to placebocompared to placebo

ll Mean dose for patients (n = 5) on Mean dose for patients (n = 5) on nelfinavirnelfinavir: : 
0.26mg/d 0.26mg/d 

ll Frequent drug level monitoring and great caution Frequent drug level monitoring and great caution 
are necessary when introducing or withdrawing are necessary when introducing or withdrawing 
HAART in HIVHAART in HIV--positive organ transplant positive organ transplant 
recipientsrecipients

Jain et al. Liver Transpl. 2002;8:841-845

P-78

Kidney and Liver Transplantation Kidney and Liver Transplantation 
in HIVin HIV--Infected Patients Infected Patients 

at 16 U.S. Transplant Centersat 16 U.S. Transplant Centers

ll Prospective, multiProspective, multi--center cohort study of 275 HIV+ center cohort study of 275 HIV+ 
patients who receive transplants and are followed for 2 patients who receive transplants and are followed for 2 
to 5 years at 16 transplant centers.to 5 years at 16 transplant centers.

ll 150 kidney and 125 liver recipients150 kidney and 125 liver recipients

ll Central hypothesis: HIV+ liver and kidney transplant Central hypothesis: HIV+ liver and kidney transplant 
recipients will have patient and graft survival rates recipients will have patient and graft survival rates 
comparable to other patient groups without HIV comparable to other patient groups without HIV 
infection that are currently considered acceptable infection that are currently considered acceptable 
transplant candidates transplant candidates 
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CONCLUSIONSCONCLUSIONS

ll HCV is HCV is aa major, if not major, if not thethe major cause of major cause of 
morbidity and mortality in HIV+ patients todaymorbidity and mortality in HIV+ patients today

ll Successful treatment of HCV (cure) in HIV+ Successful treatment of HCV (cure) in HIV+ 
patients is possible and even likely with patients is possible and even likely with pegylatedpegylated
interferon and interferon and ribavirinribavirin

ll Side effects can be effectively managed to ensure Side effects can be effectively managed to ensure 
treatment successtreatment success

ll Liver (and kidney) transplant is possible and is Liver (and kidney) transplant is possible and is 
being investigated in HIV+ patientsbeing investigated in HIV+ patients


