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 Humaine et des Hépatites virales 

Inflammation and HIV-HCV coinfection 

Persistant Immune Activation 
during HIV/HCV Coinfection:  

A new treatment label ? 



 Effectively treated HIV infected patients have  

     a higher than normal risk for developing 

noninfectious comorbidities including 

cardiovascular, renal disease and cancer. 

Pre- HAART Post- HAART !!! 



Comorbidities: Hypertension, Type 2 Diabetes, CardioVascular disease and osteoporosis 

Guaraldi G et al;  CID 2011; 53:1120-1126 

• Highly prevalence of non- infectious comorbidities in HIV-infected patients in all 
age strata compared with controls (p<0.001) 

• The prevalence in 41-50 years old HIV-infected patients aged is similar to that 
observed among non HIV infected patients >60 years old age (p=0.282). 



P Morlat et al, Abstract 1130 



The excess of NADCs risk declined with age, 
peaking in HIV+ aged 25-44 years (IRs ratio: 2.7) 

High risk of non-AIDS-defining cancers  
in people with HIV/AIDS 



 Despite effective viral suppression, reconstitution 

of T cell subsets remains incomplete and 

chronic inflammation persists at levels higher 

than in uninfected people. 



PGK Robbins et al. CID 2009;48: 350- 361 

• 978 ART naive patients randomized: D4T/ddI vs ZDV/3TC + NFV or EFV or NFV+EFV 

• T cell subsets performed for 623 patients (Median age: 36y (30-43)  

 - naive CD4+T cells, memory CD4+ T cells, activated CD4+ and CD8+ T cells 

 - at baseline, then every 24 weeks until W144 

• Reference range for T cell subsets:  

n= 48 HIV negative subjects (50% 18-30y; 50%>= 45 y) 

Absolute value of CD8  Absolute value of CD4  
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Activated CD4  

Activated CD8  

Activated CD8 did not achieve similar to those of HIV negative patients… 
PGK Robbins et al. CID 2009;48: 350- 361 



• Higher persistent CD8(+) T-cell activation during ART-

mediated viral suppression independently predicts 

increased mortality among HIV-infected Ugandans. 

• Each 5% increase in the frequency of HLA-

DR+CD8+T cells was associated with  a 1.3-fold 

increased hazard of death (p=0,022) 
P Hunt et al.AIDS 2011;25:2123-2131 

• No relationship between month 6 CD4 and mortality 

• N= 451; 34y; CD4: 135 cells/ul;VL:5.1Log/ml 

Six months: 93% VL<400 copies/ml 

Median follow up: 24 months 

Deaths: n= 34  





Immune activation, inflammation, and cancer ! 

   Grivennikov NI et al.Cell 2010; 140: 883- 99 

• Inflammatory responses play decisive roles at different stages 

of tumor development and affects immune surveillance 

• Cytokines produced by tumor infiltrating 

immune cells activate key transcription factors, 

such as NF-κB or STAT3, in pre-malignant cells 

• Reactive oxygen species (ROS) and reactive nitrogen 

intermediates (RNI) produced by inflammatory cells may 

cause mutations in epithelial cells.  

• Cytokines produced by inflammatory cells can elevate 

intracellular ROS and RNI in pre-malignant cells.  

In addition, inflammation can result in epigenetic changes 

that favor tumor initiation.  

• As parts of positive feed-

forward loops, NF-κB and 

STAT3 induce production of 

chemokines that attract 

additional immune/inflammatory 

cells to sustain tumor-

associated inflammation. 
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• Valganciclovir and CMV 

JID 2011;203:1474-83 

• Raltegravir 48-weeks 

Antivir Ther 2012;17:355-64 

• Probiotics and Microb.Translocation 

Mucosal Immunol 2011;4:554-63 



• Latent persistent pathogens (HSV, CMV) determine the extent of age 

associated immune deficiency ? 

Accumulation of T cells memory  

(CD8+ T cells rather than CD4+ T cells ) 

• During chronic infection (such as HIV, HCV) immune cells (including T cells)  

are constantly and systematically stimulated.This persistent immune 

activation lead to a premature immunosenescence and an exhaustion of 

immune resources. V Appay et al. J Exp Gerontol 2007; 42: 432-437  

J Nikolich-Zugich Nature Rev Immunol 2008; 8:512-522) 



Immune Senescence, Activation, and Abnormal T Cell  
Homeostasis despite Effective HAART, a Hallmark of Early 
Aging in HIV Disease 

S. Desai et al. CROI 2009 Abstract 381 

 10 HIV-1-infected, HAART-suppressed individuals  
    (median age 56 years, VL <50 copies/mL, median CD4 counts: 724 cells/mm3) 
    10 older HIV-negative subjects (median age: 88 years) 
      5 HIV-negative, young controls (median age: 27 years) 

 Markers of immune senescence (CD57+CD28–),  
    Markers of immune activation (CD38+HLA-DR+)  
    Regulatory T cells (CD4+CD25hiCD127lo) 

HIV-infected subjects (median 56 years) with good immune reconstitution and 
viral suppression had immune changes comparable to older (median 88 years) 
HIV-negative subjects.  
 
Age-dependant changes in HIV-infected compared to young HIV-negative 
controls are more pronounced in CD8+ T cells, which exhibit higher immune 
activation and senescence levels and reduced naïve and central memory 
subsets. 



N= 1291 HIV infected treatment naive adults from  5 ACTG ART Studies and the 

ALLERT cohort vs 48 HIV negative adults (HIV negative control study 18-30  ;45-66y   ) 

Tassiopoulos K et al JID 2012;April 



     HIV infection results in features characteristic of 

early aging of the immune system or 'immune 

senescence', driven by chronic antigen 

exposure and immune system activation. 
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Chronic HCV infection induces CD8+ T cell activation 

and impaired balance of T cell-homeostasis 

• N= 37 HCV naive patients (G1/G2) vs 17 controls 

• Mean age: 47 years vs 42 years 



Rockstroh JK et al,JID 2005;192:992-1002 

Time to achieve >= 50 % increase in 

CD4 cell count (n= 1497) 

• EuroSIDA Cohort 

n= 5957 patients- 1960 HIV/HCV+ vs 3997 HIV+ 
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The overall virologic and immunologic responses to HAART 

is  not affected by HCV serostatus. 



Peters L et al, J Acquir Immune Defic Syndr  
2009;50:457-63 

• EuroSIDA Cohort : 10 903 patients of whom 4803 with at least 2 consecutive 

undetectable HIV VL <50 copies/mL. 
n= 4208 patients screened for HCV antibodies:  

822 HIV/HCV+  and 78,8% with PCR+: G1: 51,2%- G3:31%- G4:13,6%- G2:4,2% 

Annual Change         +35,5               +38,3           p=0,54 
in CD4 T cell count  (27,2- 43,9) (34,8- 41,9) 
(mean/ y)   

No difference in CD4 gain was 

found when comparing distinct 

HCV genotypes in HCV-RNA+ 

patients or when comparing 

HCV viremic vs. aviremic 

HCV-seropositive patients. 

“Hepatitis C virus eradication will lower  

the risk of hepatotoxicity induced by antiretroviral drugs  
and progression of liver disease.” 





• HCV/HIV-1-coinfected patients have high levels of CD8 and CD4-T cell immune 

activation despite effective HAART –mediated suppression of HIV. This immune 

activation was higher than in mono infected HIV or HCV subjects and healthy controls 

• CD38 expression in CD8 T cells and CD4 T cells tended to be more pronounced in  

HCV genotype 1 infection than genotype 2 or 3 infections (pNS) 

G1:n= 10 

G2/3:n= 4 



Significant reduction in CD38+CD4+ and  

CD38+CD8+T cell during PegIFN/Rbv 

treatment 

Decrease in CD4 and CD8 T cell count 

during PegIFN/Rbv with a return to a 

normal condition at the end of treatment 



Guzman-Fulgencio M,J Antimicrob Chemother 2011;66:645-9 

• N= 69 HCV/HIV coinfected patients on interferon (IFN)-α plus ribavirin 

TNF-R1, sE-selectin, P-selectin, sICAM-1, sVCAM-1 

HIV/HCV co-infected patients had higher 
values of soluble TNF-R1  
(sTNF-R1), sE-selectin and sICAM-1 than 
HIV mono-infected patients  
(p < 0.05). 

a: HIV vs HIV-HCV 



• Chronic hepatitis C infection induces alterations of markers of 
inflammation and endothelial dysfunction.  
• Eradication of HCV, following IFN-α and ribavirin therapy, reduces 
immune activation as well as markers of inflammation and 
endothelial dysfunction 

 SVR patients had a decrease in sTNF-R1, sP-selectin, sE-selectin and sICAM-1 during anti-HCV 
treatment (P < 0.05) and, at the end of treatment, SVR patients had lower values of sTNF-R1, sE-selectin 
and sVCAM-1 than non-responder patients (P < 0.05), although the values of sTNF-R1, sP-selectin, sE-
selectin and sICAM-1 remained higher than in HIV mono-infected patients (P < 0.05).  

Guzman-Fulgencio M,J Antimicrob Chemother 2011;66:645-9 

b= baseline vs w72;c: W72 and HIV; d:NR and SVR at W72   





Stéatose 

Syndrome 

Métabolique 

Carence en Vit D 

Tbles Neuro- Cognitifs 

An HCV-HIV Coinfected patient ... 

VD Gonzalez et al. Clin Immunol 2010;135:12-25 

Much more than a simple liver’story!! 


