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Today’s agenda 

• HCV & HIV : two challenges for the 

immune system 

 

• HCV as driver of excess immune 

activation in treated HIV co-infection – 

biological pathways 

 

• HCV as obstacle to cART immune 

reconstitution 

 



HCV co-infection is 

associated with 

increased risk of HIV 

disease progression 



HCV coinfection was 

associated with increased 

risk of developing an ADI 

(adjusted relative rate [ARR], 

2.61; 95% confidence interval 

[CI], 1.88–3.61) 

*ARR, 3.15 

*ARR, 3.87 

*ARR, 2.68 



What the role of HCV co-

infection on immune 

reconstitution and 

clinical progression 

upon cART? 



Coinfection with hepatitis viruses and outcome of the 

initial ARV regimens in previously naive HIV infected 

subjects pts 

De Luca et al. for the ICONA Study Group, Arch Intern Med. 2002;162(18):2125-2132 

Cumulative proportion of human immunodeficiency virus-1–infected patients showing clinical progression after beginning potent 

antiretroviral therapy, by hepatitis virus serostatus. HBV−/HCV+ indicates hepatitis B virus–negative hepatitis C virus–positive; 

HBV−/HCV–, HBV–negative HCV-negative. The HBV-positive HCV-negative group and the HBV-positive HCV-positive group are 

not illustrated because of the limited number of clinical events (6 in each group). 

 

HCV+  < time to clinical progression 

 CD4 recovery: at least 30 CD4/µL fewer than HCV negative 

N=1320 pts (600 HCV+) 

 

Clinical progression 

(AIDS/death) : 99 pts 



HCV as driver of excess 

of morbidity/mortality in 

treated HIV: via which 

biologic mechanism(s)? 



HIV & HCV: double infectious 

strain to the immune system 



HIV & HCV: double pro-

inflammatory challenge 



HIV as an 

inflammatory disease  

• Acute HIV associated with rapid/intense release of pro-

inflammatory cytokines (IL-6, IP-10, TNF-a) and dramatic 

increase of activated innate immune cells T-, B-cells 

 

• Chronic HIV: T-cell activation steady state 



CD8 T-cell activation predicts CD4+ T-

cell count over time 

Deeks et al. Blood 2004 



Shorter survival is associated with T-

lymphocyte activation 

Giorgi, J et al. JID 1999  



CD8+ T cell activation do not fully 

normalize during effective cART 

Hunt PW, et al. J Infect Dis. 2003;187:1534-1543. 



HCV co-infection as 

driver of immune 

activation in cART-

treated HIV? 

HIV & HCV: double pro-

inflammatory challenge 



Gonzalez et al et al. J Virol 2009 

34 patients: 14 HCV+/HIV+ cART-

treated; 11 HCV+; 9 HIV+ treated  



Hunt et al. JID 2003; also Greub G Lancet 2000 

HCV co-infection is associated to higher 

T-lymphocyte activation on cART 



How does this affect 

immune reconstitution 

upon cART? 

HIV & HCV: double pro-

inflammatory challenge 



Hampered T-cell dynamics in HIV/HCV 

co-infected patients 356 HIV+ cART-

treated : 130 HCV 

co-infected 

Zaegel-Fauchel O et al. AIDS 2015 



Higher CD4/CD8 ratio on virologically-suppressive 

HAART is associated with lower T-cell activation  



CD4/CD8 ratio predicts mortality 

Serrano-Villar et al.,  PLOS Pathogens, 2014 



Chronic inflammation is 

a much more important 

determinant of 

mortality in treated HIV 

Kuller L PLOS Medicine 2008; also Hunt et al. AIDS 2011; Lok et al, AIDS 2013; Hunt et al. JID 2014; 

Tenorio et al JID 2014; ….. 



HCV as (one of the) 

driver(s) of excess of 

morbidity/mortality in 

treated HIV via excess 

immune activation and 

immune exhaustion 



T-cell 

activation 

Al-Harthi et al. JID 2006 

294 HIV-

infected 

women- WIHS 

Study 

HIV/HCV co-infected women recover CD4+ count 

and normalize T-cell activation upon cART 



Central memory T-cells 
Effector memory T-cells 

Al-Harthi et al. JID 2006 

HIV/HCV co-infected women show higher 

central- and effector-memory T-cells  

294 HIV-infected women- WIHS 

Study 



Gender-related 

protection versus HCV-

driven impairment of 

cART immune 

reconstitution? 



Pro-inflammatory milieu in HCV+ patients 

according to sex and menopause 

Only in menopausal women baseline IL-6 correlated with higher 

necroinflammation (OR 3.571; 95%CI 1.494-8.536, p=.004) 

Villa E et al.  Gastroenterology 2011 



HCV as driver of excess 

of immune 

activation/inflammation 

in treated HIV: via which 

biologic mechanism(s)? 



The GI tract as a site of HIV pathogenesis 

Sandler & Douek, Nat Reviews 2012 

Brenchley et al. Nat Med 2006 



Microbial translocation in HIV 

   Brenchley et al. Nat Med 2006 

also: Jiang et al. JID 2009 

 



HIV, gut mucosa & immune activation 

Douek, D et al. Annu. Rev. Med. 2009 



Microbial translocation hampers 

CD4+ T-cell recovery upon cART 

Marchetti G et al. AIDS 2008; Brenchley J et al. Nat Med 2006; also Jiang et al. J Infect Dis 2009 



Microbial 

translocation in 

viral hepatitis? 



Microbial translocation is increased in liver 

disease 

• Alcohol-induced liver disease 

• Graft versus host disease 

• Primary biliary cirrhosis 

Thurman RG. Am J Physiol Gastrointest Liver Physiol 1998; 
Paik YH. Hepatology 2003; Hill GR. Blood 1997; Feld JJ. Dig Dis Sci 2006 



LPS and Kupffer cell activation  

Up-regulation of pro-inflammatory, pro-
fibrogenic cytokines (IL-6, TNF-a, IL-1, IL-12) 



LPS independently predicts liver disease 

progression 

Balagopal A et al. Gastroenterology 2008 

Cirrhosis: liver biopsy 
and/or clinical events 
(esophageal varices, 
ascites, or 
encephalopathy)  



HIV/HCV co-infection 

Marchetti et al. PLOS One 2012 

98 HIV/HCV co-infected 

patients on virologically-

suppresssive cART median 

CD4+ 430/mm3 



127 HIV-infected hepatitis viruses co-infected patients (118 HCV, 9 HBV) 

- ART naïve,  CD4 cell count >200/μl 

- known date of prior HIV neg/pos tests 

→immune activation (IA): IL-6,TNFα 

→microbial translocation (MT): LPS, sCD14 



Marchetti G et al. BMC Infectious Dis 2014 

Hepatis co-infected HIV + patients present 

higher circulating LPS (Icona Cohort) 

118 HCV co-

infected;  

9 HBV co-infected 



HIV/HCV co-infection, cirrhosis & microbial 

translocation 

Balagopal, A et al. Gastroenterology. 2008 



Microbial translocation as driver of immune 

activation/inflammation 

   Brenchley et al. Nat Med 2006; also: Jiang et al. JID 2009 



HCV might contribute to 

the excess of immune 

activation/inflammation 

in treated HIV via 

enhanced microbial 

translocation 



Marchetti G et al. BMC Infectious Dis 2014 

Endpoints: i) ALT >200 IU/ml or liver-related death; ii) Fib-4 > 1.45 or 
liver-related death  



What the correlates 

of microbial 

translocation in HIV 

infection? 



Increased rate of disease progression in patients 

with hightened circulating LPS  

The median time to event was 4 years (95%CI:1-2) with LPS< 

110 pg/mL vs 1.5 years (3.1-5.6) with LPS >110 pg/mL  

 

log-rank test p=0.0002 

   Marchetti et al. AIDS 2011 



LPS independently predicts HIV disease 

progression 

   Marchetti et al. AIDS 2011 



Immune activation due to microbial translocation 

independently predicts death 

   Sandler N et al. CROI 2010; then: Sandler et al. JID 2011 



HCV treatment 

(IFN-ribavirin) 

reduces immune 

activation ? 



Successful anti-viral treatment is associated with 

decreased I-FABP and IL-6 levels 

Sandler N et al. Gastroenterology 2011 



Reduction of T-cell activation by anti-HCV 

treatment 

Gonzalez et al et al. J Virol 2009; also 

Massanella M et al. Antiviral Therapy 2010 

356 HIV+ cART-

treated : 130 HCV 

co-infected 



Predictors of EVR 

Marchetti et al. PLOS One 2012 

98 HIV/HCV co-infected 

patients on virologically-

suppresssive cART median 

CD4+ 430/mm3 



Predictors of SVR 

Marchetti et al. PLOS One 2012 

98 HIV/HCV co-infected 

patients on virologically-

suppresssive cART median 

CD4+ 430/mm3 



Patients 

Three male HIV-HCV co-patients with: 

• CD4+ count  below 250/uL 

• on stable, virologically-suppressive HAART 

• requiring anti-HCV treatment 

MVC added to ongoing PI-based HAART 

prior to anti-HCV treatment 





All patients achieved SVR 



All patients 

recovered 

CD4+ T-cell 

count 

Stop 

MVC 

Stop 

MVC 

Stop 

MVC 





Recovery of memory 

T-cells, rise in T-cell 

activation 

Stop 

MVC 

Stop 

MVC 

Stop 

MVC 





What about the effect of 

DAA-based HCV 

treatment on immune 

activation ? 



NK cells are a crucial 

component of HCV-

specific response 



NK Cells Constrict HCV Replication 

Adapted from Balagopal, CROI 2015 



In chronic HCV NK cells are 

activated, polarized toward 

cytotoxicity and deficient 

IFN-g production 

(functional dychotomy) 



Mondelli M Gastroenterology 2015 



Mondelli M Gastroenterology 2015 

IFN-based therapy: viral cure ≠ 

immunologic cure 



NK phenotype “normalization” under DAA regimes 

13 G1b NR to Peg-

IFN/Riba NR, DCV/ASV 

Serti E et al. Gastroenterology 2015 



Serti E et al. Gastroenterology 2015 

13 G1b NR to Peg-

IFN/Riba NR, DCV/ASV 

NK function “normalization” under DAA regimes 



Mondelli M Gastroenterology 2015 

Viral cure = immunologic cure 
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