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Context



Estimated numbers of Co-infected 

persons (worldwide)

Canada: 30% HIV+  
(est. 12-15,000) co-
infected









HIV-HCV Co-infection
 HCV behaves like an opportunistic infection in HIV infected 

individuals 
 Increased incidence of chronic HCV in those with HIV

 Accelerated natural history of HCV in those with HIV

 Major clinical impacts of HIV on HCV include:
 Increased rate of viral persistence

 Higher hepatitis C viral load
 Higher transmission rates

 Reduced response to HCV therapy

 Increased risk of severe liver disease 

 ART has lead to a decline in morbidity and mortality from 
nearly all illnesses among those with HIV, with liver 
disease being a notable exception and thus now is a 
leading cause of morbidity/death in HIV-HCV co-infected



The Canadian Co-Infection Cohort Study:

Stemming the epidemic of liver related morbidity and 

mortality in HIV-HCV co-infection: Is ART enough?
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Objectives
 Determine the effect of ART on liver disease progression in 

people co-infected with HIV and HCV. 
 Evaluate the effect of ART on progression to end-stage liver 

disease (ESLD) 

 Identify factors that contribute to liver disease progression in 
HIV-HCV co-infection

 Examine effects of alcohol and drug use on liver disease 
progression 

 Examine the rates of chronic toxicities, specifically hepatic 
steatosis and insulin resistance, according to ART use 

 Establish a tissue bank of peripheral blood mononuclear cells 
(PBMC), plasma, serum and liver tissue for additional research 
questions concerned with immune function, viral dynamics, and 
mechanisms of fibrosis. 



Study Setting: 
The Canadian Co-infection Cohort

• Multi-site prospective cohort of 
HIV-infected persons with chronic 
HCV infection or evidence of HCV 
exposure 

• Between 2003 and 
the end of 2009, 966 
persons were enrolled 
from 16 sites

• Follow-up visits take 
place every 6 months

• Participants fill out a 
questionnaire and 
provide blood for 
laboratory analysis
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Results



Baseline Cohort Characteristics
 993 participants analyzed and followed for a median of 

1.4 years (0.3-7.0 years) 

 Only 3% lost to follow-up 

 Majority are male (73%) between the ages of 19-68 
years old and born in Canada 

 At baseline, 38% reported active IDU; 81% have a 
history of IDU 

 Median CD4 cell count: 374 cells/μL

 80% were on ART 

 55% undetectable HIV RNA



Baseline Characteristics: 
Sociodemographics



Ethnicity

QC BC

TOTAL

TOTAL

BCQUEBEC



Risk Behaviours and Exposures



Health Status/Interventions

17% treated for HCV at baseline; another 16% during follow-up



Cumulative incidence of first ESLD

Among 843 patients without ESLD at baseline, 44 (5%) 
participants developed ESLD during follow-up (3.6/100 
person-years; 95% CI, 2.54 to 4.67). 
88 of 711 with APRI <1.5 (13%) developed an APRI 
score ≥ 1.5 during follow-up (9.5/100 person-years; 
95% CI, 8.5 to 12.7);



Variable
Univariate

HR (95% CI)
Multivariate
HR (95% CI)

Age (per 5 yr increase) 1.07 (0.91, 1.24) 1.07 (0.95, 1.21)

Female gender 1.06 (0.58, 1.95) 1.28 (0.71, 2.30)

Active IDU 0.83 (0.46, 1.49) n/a

Active alcohol consumption 1.37 (0.79, 2.39) n/a

Duration of HIV infection (per 5 yr increase) 1.09 (0.92, 1.31) n/a

Duration of HCV infection (per 5 yr increase) 1.03 (0.91, 1.15) n/a

Interruption of ART 2.75 (1.26, 5.98) 2.52 (1.20, 5.28)

Previously treated for HCV 1.53 (0.74, 3.16) n/a

Nadir CD4+ T cell count (per 50 cell/uL increase) 0.98 (0.91, 1.05) n/a

Highest HIV viral load (log copies/ml) 1.09 (0.87, 1.38) n/a

Time-updated CD4+ T cell count 0.92 (0.86, 0.995) 0.95 (0.88, 1.00)

Time-updated HIV viral load 1.22 (1.02, 1.47) 1.13 (0.91, 1.41)

Baseline APRI < 0.5 1 1

Baseline APRI 0.5 to 0.99 2.89 (1.40, 5.94) 3.02 (1.49, 6.12)

Baseline APRI 1.0 to 1.49 7.86 (3.73, 16.6) 7.80 (3.75, 16.2)

HbsAg+ 0.71 (0.10, 5.21) n/a

Univariate and multivariate Cox proportional hazards regression



Implications
 Some of the liver disease progression in HIV/HCV 

co-infected patients may be due to the 
consequences of ART interruption and associated 
inflammation

 Patients may still wish to/have to discontinue 
treatment for a number of reasons so strategies 
to increase continuous ART exposure needed

 Plan to investigate the role of inflammation using 
stored samples/pair with fibrosis studies



Survival

Known causes of death were: ESLD (34%), drug 
overdose (25%), AIDS defining illnesses (18%), and 
cardiovascular disease (5%). 







Potter et al, AIDS in press



20

21

22

23

0 6 12 18 24

C
D

4
 i
n

 S
Q

R
T

Time (months)

HCV TX success (n=30)

HCV TX failure (n=59)

HCV spontaneouly cleared 
(n=17)
HCV never treated (n=212)

Potter et al. CROI 2010, San Francisco



HCV Co-infection is associated with 
reduced renal function

Models adjusted for: age, gender, black race, weight, baseline 

creatinine clearance, smoking status, time since HIV dx, CD4 count, 

HIV RNA level, AIDS, tenofovir exposure, atazanavir exposure, 

nephrotoxic drugs exposure, hepatitis B virus infection, end-stage liver 

disease, hypertension and diabetes



Challenges

 Co-infected persons face a number of 
challenges that impact their ability to 
engage in treatment for both HIV and 
especially for HCV

 High short-tem rates of progression of 
fibrosis, ESLD and death due to liver 
disease and possibly other comorbidities

 Even some simple interventions and 
preventive measures such as vaccination, 
screening for HCC are low



Opportunities

 Rich data and sample collection and multi-
disciplinary research team will permit a 
better understanding of factors associated 
with health outcomes in this population

 Large number of participants engaged in 
care in whom interventions can be 
developed and targeted 

 improving uptake of HCV treatment and 
preventive strategies

 Following and diagnosing liver disease early

 Targeting treatment (e.g. IL-28B)



Long term goals

 Investigate means of slowing liver disease progression 

rates in co-infection. 

 In particular, we will evaluate of the role of HCV 

treatment in the evolution of liver disease with a 

particular emphasis on evaluating access to treatment, 

predictors of response and comparing responders vs. 

non- responders.  

 Develop interventional studies through CTN aimed at 

slowing fibrosis progression in those for whom treatment 

has failed or is contraindicated

 The cohort will serve as a research network for 

additional questions important to understanding co-

infection and related health outcomes. 



Conclusions

 The CCC represents one of the largest multi-

centre cohorts focused on HIV-HCV co-infection 

in the world. 

 Long-term follow-up of this diverse cohort will 

permit the study of the impact of ART and HCV 

treatment on the natural history of liver disease 

while accounting for potential confounders such 

as socio-demographics, drug use and type of 

care received. 



Website: www.cocostudy.ca



Acknowledgments 
 Participants in The Canadian Co-infection Cohort (CTN 222)

 Co-Investigators: Dr.’s Anita Rachlis, Brian Conway, Curtis Cooper, 
Danielle Rouleau, David Haase, David Wong, Erica Moodie, Jeff 
Cohen, Joe Cox, John Gill, Julio Montaner, Marianne Harris, Mark 
Hull, Mark Tyndall, Martin Potter, Neora Pick, Pierre Côté, Roger 
Sandre, Shariq Haider and Sharon Walmsley

 Collaborators: Dr.’s Jim Young, Marie-Josee Brouillette, Mario 
Ostrowski, Murray Krahn, Naglaa Shoukry and Sean Rourke

 Study Coordinators: Alex Schnubb, Christine O'Reilly, Brenda 
Beckthold, Chantale Beauvais, Heather Haldane, Laura Puri, Nancy 
McFarland, Claude Gagne, Elizabeth Knight, Lesley Gallagher, 
Warmond Chan, Sandra Gordan, Judy Latendre-Paquette, Natalie 
Jahnke, Viviane Josewski, Evelyn Mann, Anja McNeil, Carol 
Kellman, Ginny Page and Elaine Fernandes

 Support from: ACC Montreal, CANOC, CATIE, COC/SIDA


