
Patient With HCV/HIV 
Coinfection: Rising to 
the Challenge
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Educational Objectives

ßDiscuss the impact of HCV/HIV coinfection 
on the natural course of both infections

ßEvaluate the benefit of HCV therapy in 
relation to the risk of serious adverse events 

ßPrevent and/or manage potential adverse 
events and drug interactions



Patient MP: Case Presentation
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ß Patient MP, a 35-year-old African American 
woman with a history of IDU and multiple sex 
partners presented with

ïOral candidiasis and mild flu-like symptoms 

ïExam: shotty cervical LAN, no hepatosplenomegaly or 
ascites 

ïLaboratory testing

ÁHIV seropositive (new diagnosis)

ÁCD4 = 185 cells/ɛL

ÁHIV RNA 513,000 copies/mL 

ÁALT = 73 U/L

ß Referred for HIV care at a specialty clinic
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Question 1

What medical interventions would you not 
recommend at this first visit? 

A. Antiretroviral therapy

B. HCV antibody and HBsAg testing

C. AUDIT screen for alcohol

D. Rapid plasma reagin test

E. HAV antibody total 



HIV-Infected Patients Should Be Routinely 

Screened for Viral Hepatitis B and C
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ß Increased risk of acute infection

ïIDU

ïSexual transmission

ß If acutely infected, increased risk of chronic 
infection

ß If chronically infected, increased risk of liver 
disease, which should impact patient care

ïHIV treatment

ïAlcohol abstinence 

ïHCV treatment 
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Hepatitis C Outbreaks Among MSM 
With High Risk Sexual Practices

Exposure
Controls (%)

n = 130
Cases (%)

n = 60
P value

RAI (no condom) 35.3 78.0 0.0001

RAI (condom) 69.8 74.6 0.62

Insertive fisting 26.3 74.6 0.0001

Receptive fisting 12.6 57.6 0.0001

Group sex 52.5 88.1 0.0001
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MSM = men who have sex with men; RAI = receptive anal intercourse.                                                   

Danta M et al. AIDS. 2007;219:983-991.



Patient MP: Case Presentation (cont)
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ßTesting for viral hepatitis 

ïHAV Ab total and HBsAb = nonreactive

ïHBsAg negative

ïHCV Ab = reactive

ïHCV RNA level = 3.6 million IU/mL 

ïHCV genotype 1b

ßUltrasound: coarse hepatic echotexture; 

no liver mass



Question 2

Which of the following is true regarding HCV 

infection in this patient?

A. HIV medications with dual-activity against HCV should 

be avoided to avert resistance

B. HCV should always be treated before HIV

C. She should be evaluated for HCV treatment 

D. Peginterferon/ribavirin has not been adequately 

studied in this population

E. Hepatitis A and B vaccines should not be given due 

to low CD4 cell count
9



Impact of HIV on HCV Infection
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ßDecreased clearance of acute infection 
(5% to 10%)

ß Increased HCV RNA level (increased 
production/decreased clearance)

ßIncreased liver disease progression Ÿ 
cirrhosis, ESLD

ß Increased ART-associated hepatotoxicity

ßDecreased response to HCV therapy

Sulkowski MS et al. Ann Intern Med. 2003;138:197-207.                                                                  
Koziel MJ et al. N Engl J Med. 2007;356:1445-1454.



ß D:A:D study (n = 23,441)

ïMedian follow-up: 3.5 years

ß Baseline characteristics

ïNadir CD4: 200 cells/µL

ïPrevious AIDS: 26.4%

ïHCV positive: 22.5%

ïActive HBV infection: 6.8%

ÁInactive HBV infection: 21.4%

ïCombination ART: 88.7%

ß Liver-related deaths (n = 181)

ïMedian CD4 at death = 

196 cells/µL 

ïHIV <400 copies/mL at death = 

54.6%

ïART at death = 61.2% 

Liver Disease Is the Second Leading Cause of 

Death in HIV-Infected Patients (1999-2004)
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The Data Collection on Adverse Events of Anti-HIV Drugs Study Group. Arch Intern Med.

2006;166:1632-1641.
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Impact of HCV on HIV Infection

ß HCV impact on HIV

ïMeta-analysis of 8 trials (N = 6216 patients)1

ÁMean CD4 count gain 33.4 cells/ɛL lower in HCV/HIVī coinfected

patients

ÁNot likely to be clinically significant

ïEuroSIDA and Johns Hopkins HIV Cohorts2, 3

ÁAdjusting for confounding factors (eg, IDU), HCV/HIVīcoinfected

patients have no greater risk of progressing to AIDS

ß Increased risk of ART-induced liver injury

ïGrade 3/4 ALT and AST elevations ~3-fold higher in 

coinfected than monoinfected persons 

12

IDU = injection drug use.

1. Miller MF et al. Clin Infect Dis. 2005;41:713-720.                                                                                             

2. Rockstroh JK et al. J Infect Dis. 2005;192:992-1002.

3. Sulkowski MS et al. JAMA. 2002;288:199-206.



Natural History of HCV Infection

13Management of Hepatitis C. NIH Consensus Statement Online. 1997; March 24-26:15:1-41.
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HCV Disease Is Marked by 
Progressive Liver Fibrosis 

Normal Mild Chronic Hepatitis

Moderate Chronic Hepatitis Cirrhosis
14



Question 3
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Which of the following statements is not true 

regarding liver biopsy?

A. Invasive test with small risk (1 in 3000) of 

serious complications

B. Expensive test 

C. Gold standard for the evaluation of HCV-related 

liver disease, necroinflammatory activity, 

and fibrosis stage 

D. Subject to sampling error 

E. The only methodology to assess liver disease



Sampling Error in Liver Biopsy

ß 124 HCV+ patients underwent a biopsy of left and 
right hepatic lobes

ïStaged according to modified Scheuer System 

ß At least 1 stage difference between the right and left 
lobe in 41 patients (33.1%)

ß Stage 0-2 in one lobe and stage 3-4 in other in 12 
patients (9.7%)

ß Moderate strength of agreement between lobes 
(kappa score = 0.57)

16Regev A. Am J Gastroenterol. 2002;97:2614-2618.



Select Noninvasive Fibrosis Indices in 
HCV/HIV Coinfected Patients
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APRI = aspartate aminotransferase to platelet ratio; Sen = sensitivity; Spec = specificity;                  
PPV = positive predictive value; NPV = negative predictive value; NA = not available.

1. Macias J et al. Gut. 2006;55:409-414. 

2. Myers RP et al. AIDS. 2003;17:721-725.

Index Stage Cutoff Sen Spec PPV NPV

APRI1
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87
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0-1
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NA
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NA
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77

Forns1
2-4
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38
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64
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56
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Transient Elastography in HCV/HIV 
Coinfected Patients

18

ß 72 patients 
underwent biopsy 
and FibroScan

ß Liver stiffness 
correlated to fibrosis 
stage (P<0.0001)

ßAUROC: 0.72 for 
F Ó2 and 0.97 for 
F = 4

AUROC = area under receiver-operating curve.

de Lédinghen V et al. J Acquir Immune Defic Syndr. 2006;41:175-179.



Goals of HCV Therapy
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ß Achieve viral eradication 

ïUndetectable HCV RNA level 6 months after the 

end of treatment

ß Manage ART associated liver injury

ß Prevent liver disease progression (no SVR)

ïFibrosis and necroinflammation

ïEnd-stage liver disease

ïHepatocellular carcinoma

SVR = sustained virologic response.



Question 4
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Peg-IFN may decrease liver disease 
progression in HIV-infected persons who do 
not achieve EVR.

A. True

B. False

C. Maybe

EVR = early virologic response.



Maintenance Peg-IFN Therapy in 
Virologic Nonresponders Is Not Effective
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ß RIBAVIC1

ïNonresponse associated with fibrosis progression

ß HALT-C (HIV negative)2

ïPeg-IFN Ŭ-2a 90 ɛg weekly Ÿ 3.5 y (n = 517) vs
observation (n = 533)

ïNo decrease in clinical events or fibrosis progression

ß ACTG A5178 (SLAM-C)3

ïPeg-IFN Ŭ-2a 180 ɛgweekly Ÿ 1.5 y (n = 42) vs
observation (n = 44) 

ïNo decrease in fibrosis progression

1. Carrat F et al. JAMA. 2004;292:2839-2848.

2. Di Bisceglie AM et al. AASLD 2007. Abstract LB1.                                                                       

3. Sherman K et al. CROI 2008. Abstract 59.



ACTG A5178 (SLAM-C): Peg-IFN for  
HCV/HIV Nonresponders

22

*Nonresponders defined as patients not achieving EVR (undetectable HCV RNA <600 IU or                  
2-log10 drop by week 12).

Sherman K et al. CROI 2008. Abstract 59.

HCV/HIV-

coinfected 

patients
(N = 330)

Maintenance 

Therapy

Peg-IFN Ŭ-2a  

180 mg/wk

(n = 44)

Observation

(n = 42)

Week 72

Week 12 Week 18

Liver biopsy Liver biopsy

Nonresponders*

(n = 86)

Peg-IFN Ŭ-2a 

180 ɛg/wk +

weight-based RBV 

1000-1200 mg/d

(n = 329)



Interim Analysis: 45 Patients With 
Paired Liver Biopsy
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Severe Liver Toxicity During ART in HCV/HIV
Coinfected Patients After Interferon-Based Therapy

24

Labarga P et al. J Infect Dis. 2007;196:670-676. Reprinted from Labarga P, et al. Hepatotoxicity of antiretroviral drugs is 

reduced after successful treatment of chronic hepatitis C in HIV-infected patients.  J Infect Dis. 2007 Sep 1;196(5):670-6 with 

permission from The University of Chicago Press. 

Log rank: 14.01 

(P<0.001)
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GESIDA Cohort: SVR Reduces Risk 

of Liver-Related Morbidity and Mortality 

25

*P<0.05.

Berenguer J et al. CROI 2008. Abstract 60.

Rate/100 Person-

Years (95% CI)

P

Value

3.12 (2.16-4.37)

0.46 (0.06-1.65)

1.65 (0.98-2.61)

0.23 (0.01-1.27)

4.33 (3.16-5.80)

0.23 (0.01-1.27)

0.83 (0.38-1.58)

0 (0-0.84)

1.02 (0.50-1.82)

0 (0-0.84)

0.5*

0.5*

0.9*

Frequency of Events During Follow-up (%)
No SVR SVR

0 10

Death

Liver-Related Death

Liver Decompensation

HCC

Liver Transplantation

6.9

3.7

9.1

1.8

0

2.2

0*

N = 711 HCV/HIV patients



Question 5
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What is the overall likelihood of HCV 
eradication in coinfected patients treated 
with peg-IFN/RBV?

A. 0% ï10%

B. 10% ï20%

C. 20% ï30%

D. 30% ï50%



Pivotal RCTs for Peg-IFN/RBV in 
HCV/HIV Coinfection 
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Study Regimen 
SVR  (%)    

G1 or G4 

SVR (%) 

G2 or G3
Take Home Observations

RIBAVIC1

France

(N = 412)

Peg-IFN Ŭ-2b

RBV 800 mg
17 44

Low-dose RBV

Toxicity with ddI + RBV

Failure to suppress HCV RNA at week 4 

<460,000 IU/mLŸ 100% NPV 

Laguno et al2

Spain

(N =182)

Peg-IFN Ŭ-2b

RBV 800 ï

1200 mg

28 62

Weight-based RBV Ÿ higher SVR

Short (24-week) therapy for genotype 2/3 not 

effective 

ACTG A50713

USA

(N = 133)

Peg-IFN Ŭ-2a

RBV 600 -

1000 mg

14 73

Low-dose RBV

Failure to achieve week 12 EVR Ÿ 100% NPV 

ZDV + RBV Ÿ more anemia 

APRICOT4

International

(N = 868)

Peg-IFN Ŭ-2a

RBV 800 mg
29 62

Low-dose RBV

Decompensation with advanced fibrosis 

Genotype 1/High HCV RNA ï18% SVR

Decreased HIV RNA and CD4 (% stable)

PRESCO5

Spain

(N = 389)

Peg-IFN Ŭ-2a

RBV 1000 ï

1200 mg

35 72

Weight-based RBV Ÿ higher SVR

No increase in anemia

Long (72-week) therapy not well tolerated 

1. Carrat F et al. JAMA. 2004;292:2839-2848; 2. Laguno M  et al. Hepatology. 2009;49:22-31; 
3. Chung RT et al. N Engl J Med. 2004;351:451-459; 4. Torriani FJ et al. N Engl J Med. 
2004;351:438-450; 5. Nunez M et al. AIDS Res Hum Retroviruses. 2007;23:972-982.



ß Prospective, open-label study
ïSpain 

ïNot randomized 

ïAll CD4 >300 cells/ɛL

ïNo didanosine

ïWeight-based ribavirin
Á<75 kg: 1000 mg/d

Á>75 kg: 1200 mg/d

ß Independent predictors 
of SVR
ïHCV genotype 2/3 

ïLower baseline HCV RNA level

ïNegative HCV RNA level at 
week 12

ß Anemia level reasonable
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28Nunez M et al. AIDS Res Hum Retroviruses. 2007;23:972-982.
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ß Prospective, open-label, 
randomized trial

ïPeg-IFN Ŭ-2b 80-150 ɛg/wk 
(n = 86) or peg-IFN Ŭ-2a 
180 ɛg/wk (n = 96) + RBV 
800-1200 mg/d for 48 wks

ïCD4 >250 cells/ɛL

ß Male, 73%; CD4 = 598 cells/ɛL; 
HIV <200 c/mL, 73%; genotype 1, 
45%

ß DC due to AE: 8% peg-IFN Ŭ-2b 
and 13% peg-IFN Ŭ-2a 

Peg-IFN Ŭ-2a vs Peg-IFN Ŭ-2b + RBV 
for HCV in HIV-Infected Persons

29Laguno M  et al. Hepatology. 2009;49:22-31.
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Question 6
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ÉSince her CD4 is <200 cells/ɛL, 

antiretroviral therapy is the first priority

Which of the following HIV medications is 

the best choice in persons receiving 

Peg-IFN/RBV?

1. Didanosine

2. Zidovudine

3. Tenofovir

4. Abacavir



ß CD4 >350 cells/ɛLïtrend 
toward higher SVR rate for 
genotype 11

ß PIs and NNRTIs2

ïAPRICOT: PI or NNRTI 
associated with increased 
SVR (P = 0.034)

ß NRTIs

ïDidanosine Ÿ mitochondrial 
toxicity

ïZidovudine Ÿ anemia

ïAbacavir Ÿ decreased viral 
response?

HIV and ART: Impact on SVR

31

1. Opravil M et al. J Acquir Immune Defic Syndr. 2008;47:36-49.
2. Dore GJ et al. AIDS. 2007;21:1555-1559.
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Risk of Mitochondrial Toxicity: NRTI + 
Ribavirin in HCV/HIV-Coinfected Patients
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ß US FDA Adverse Event 
Reporting System (2002)
ïHCV/HIV patients

ÁRibavirin + NRTIs

ß 31 cases (58 adverse 
events) suggestive of 
mitochondrial toxicity
ï Pancreatitis and/or increased 

lipase (n = 21)

ï Lactic acidosis (n = 20)

ï Elevated LFTs (n = 8)

ï Hepatic steatosis (n = 6)

ï Elevated creatinine, 
neuropathy, multiorgan failure 
(n = 1 each) 

Fleischer R et al. Clin Infect Dis. 2004;38:e79-e80. Reprinted from Fleischer R et al. Nucleoside analogues and mitochondrial toxicity. 

Clin Infect Dis. 2004 Apr 15;38(8):e79-80 with permission from The University of Chicago Press.  

Didanosine

Didanosine +

stavudine

Stavudine

Abacavir

Lamivudine

Zidovudine

0.01      0.1      1.0      10     100

Odds Ratio (95% CI)

NRTI + Ribavirin: 
Mitochondrial Toxicity Risk

12.4

8.0

3.3

1.1

0.2

0.06
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ß Post-hoc analysis of 2 studies 
(n = 217)

ïPeg-IFN + weight-based ribavirin
(800-1400 mg/d)

ïZidovudine use: 29%

ß Week 4 change in hemoglobin

ïAntiretroviral therapy

ÁWith zidovudine: -3.13 g/dL

ÁWithout zidovudine: -2.13 g/dL

ïNo ART: -1.47 g/dL

ß Zidovudine use was associated 
with increased risk of anemia

ïNo impact on treatment 
discontinuations or EVR

Alvarez D et al. J Viral Hepatol. 2006;13:683-689.

Permission requested.
*P<0.0001 and ÀP<0.005 versus no zidovudine and
no antiretroviral therapy.
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Sustained Virologic Response Differs 
by NRTI Use in HCV/HIV Coinfection

34

*P = 0.02 and ÀP = 0.03 versus abacavir + lamivudine.

Mira J et al. CROI  2008.  Abstract 1074.
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Patient MP: Case Presentation (cont)
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ß She returns for discussion of HCV treatment

ß Prior to HCV therapy 

ïWeight is 70 kg

ïDepression screen (CES-D) is normal

ïCBC shows no anemia or neutropenia

ïThyroid is normal

ïhCG is negative; she agrees to use birth control during 

HCV therapy

ß Prescribe weekly clinic-administered peg-IFN SC 

injection and ribavirin (1000 mg for <75 kg)



Patient MP: Case Presentation (cont)

36

ß She tolerates therapy reasonably well
ïModerate depression ïtreated with citalopram 

20 mg/d

ïAnemia ïHb = 10 g/dL (managed without EPO)

ïWeight loss ~ 15 lbs 

ïHIV is stable despite a decline in absolute CD4 count 
(% is unchanged)

ß HCV RNA during therapy

ïBaseline = 3,600,000 (6.56 log10) IU/mL 

ïWeek 4 = 186,000 (5.27 log10) IU/mL

ïWeek 12 = 935 (2.97 log10) IU/mL(pEVR)

ïWeek 24<10 IU/mL



Question 7
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What is the likelihood of SVR with 48 weeks of 

treatment given this pattern of on-treatment 

response?

1. 0%

2. ~ 15%

3. ~ 25%

4. ~ 50%

5. ~ 75%



Definitions of Virologic Response
at Week 4 and Week 12 
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RVR = rapid virologic response; cEVR = complete early virologic response; pEVR = partial early 
virologic response; EOTR = end-of-treatment response; SVR = sustained virologic response.
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ß APRICOT study
ïPeg-IFN/RBV, n = 271

ß HCV RNA responses
ïRapid (week 4 and 12 

undetectable)

ïEarly
ÁComplete (week 4 detectable, 

week 12 undetectable

ÁPartial (week 4 and 12 detectable,  
>2 log10 drop at week 12)

ÁNone (week 4 and 12 detectable, 
<2 log10 drop at week 12)

ß Rate of SVR highest with 
rapid response, regardless 
of HCV genotype

HCV/HIV Coinfection: Predictive Value 
of Early and Rapid Virologic Response

39Rodriguez-Torres M et al. CROI 2008. Abstract 1073.
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Probability of SVR in Genotype 1 According 

to Week 4 HCV RNA Response 

ß APRICOT ïPeg-IFN Ŭ-2a + RBV 800 mg/d x 
48 weeks 

ï176 HCV genotype 1 patients treated 

ïSVR rate according to change in HCV RNA at treatment 
week 4

40Rodriguez-Torres M et al. AASLD 2008. Abstract 1855.

HCV RNA at wk 4 N SVR

<50 IU/mL 22 (13%) 82%

+ but <600 IU/mL 14 (8%) 79%

>3 log10Ź 7 (4%) 43%

>2 log10Ź 28 (16%) 32%

>1 log10Ź 48 (27%) 13%

<1 log10Ź 53 (30%) 8%



Duration of Undetectability

42

UND = undetectable.                                                                                                       

Courtesy of Michael W. Fried, MD.
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Improved SVR Rates With 72 Weeks of Treatment 
in Patients With Genotype 1 and Partial EVR

43

EOT = End of treatment.

Pearlman BL et al. Hepatology. 2007;46:1688-1694.  Permission requested.

P = NS

ï48% African American   

ï78% High Viral Load

ï26% F3/4 fibrosis

ï34% BMI Ó30

ï18% High fasting glucose

ß Peg-IFN �D-2b 1.5 �Pg//kg/wk + RBV 800-1400 mg/d

ß HCV RNA (+) at week 12  (n = 101 slow responders)

P = 0.03
P = 0.004

P = NS
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