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HIV infection can have long-term effects on 
numerous aspects of health 

1. McArthur JC et al. Ann Neurol 2010;67:699–714; 2. Nguyen ML et al. 18th IAC. Vienna, Austria 2010. Abstract WEAB0105; 
3. Freiberg MS et al. JAMA Intern Med 2013;173:614–622; 4. Brown TT et al. AIDS 2006;20:2165–2174;  
5. Towner WJ et al. JAIDS 2012;60:321–327; 6. Lucas GM et al. Clin Infect Dis 2014;59:e96–e138 
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Causes of deaths in HIV patients between  
1999 and 2011 (D:A:D study) 

 3,909 of the 49,731 D:A:D study participants died during the 308,719 person-years of 
follow-up (crude incidence mortality rate, 12.7 per 1,000 person-years [95% CI 12.3–13.1])  
From March 1999 to February 2011 

Smith CJ et al. Lancet 2014;384:241–248  

Most common causes of death in people with HIV 



Co-morbidities in HCV patients are relevant  
– bringing potential for competing risks 

Vutien P, et al. AASLD 2014; Poster #1481. 
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92% HCV patients  

had co-morbidities 

 

40% had 5 or more 

co-morbidities 



Lee et Al. 2012; 206: 469-477 

Taiwan: 23.820 adults 
aged 30–65 years old 
enrolled during 1991–92  
 
19.636 HBsAg-neg,  
18.541 anti-HCV-neg  
1.095 anti- HCV-pos 
(69,4% had detectable 
HCV-RNA).  

The REVEAL HCV cohort study 



Proportion of patients with an HCVAb positive test within 1 year 
from enrolment, according to calendar year of enrolment 
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HIV and HCV are two Systemic Diseases Affecting 
Multiple Body Systems 

Cacoub P, et al. Dig Liver Dis 2014; 46(Suppl 5):S165–S73; 
Soriano V & Berenguer J. Curr Opin HIV AIDS 2015; 10:309–315. 
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Cacoub P, et al. Dig Liver Dis 2014; 46(Suppl 5):S165–S73; 
Soriano V & Berenguer J. Curr Opin HIV AIDS 2015; 10:309–315. 

Circulatory  
system 

HIV and HCV are two Systemic Diseases Affecting 
Multiple Body Systems Beyond the Liver 



Adjusted survival curves from Cox proportional hazard models among HIV+HCV+, 

HIV+HCV−, HIV−HCV+, and HIV−HCV− Veterans and the risk of CHD. Solid line 

represents the risk for HIV+HCV+ Veterans.  

Freiberg M et al. Circ Cardiovasc Qual Outcomes 2011;4:425-432 

Frailty of HIV/HCV co-infected patient: 

cardiovascular issues 



Cacoub P, et al. Dig Liver Dis 2014; 46(Suppl 5):S165–S73; 
Soriano V & Berenguer J. Curr Opin HIV AIDS 2015; 10:309–315. 
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HIV and HCV are two Systemic Diseases Affecting 
Multiple Body Systems Beyond the Liver 



HCV Co-infection is Associated with an Increased Risk of  
Chronic Kidney Disease Progression in Patients with HIV 

Lucas GM, et al. J Infect Dis 2013; 208:1240–1249. 
CKD = chronic kidney disease; HCV viremic = detectable HCV RNA; HCV aviremic = HCV seropositive,  
undetectable HCV RNA; NA-ACCORD = North American AIDS Cohort Collaboration on Research and Design. 

CKD outcomes from 52,602 HCV seronegative, 9,508 HCV viremic and  
913 HCV aviremic HIV-infected subjects from NA-ACCORD 

Compared with HIV-infected 
subjects who were HCV 

seronegative, both HCV viremic 
and HCV aviremic individuals 

were at increased risk for 
moderate, advanced and 

progressive CKD   
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Cacoub P, et al. Dig Liver Dis 2014; 46(Suppl 5):S165–S73; 
Soriano V & Berenguer J. Curr Opin HIV AIDS 2015; 10:309–315. 
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HIV and HCV are two Systemic Diseases Affecting 
Multiple Body Systems Beyond the Liver 



Maaoluf NM et al., J Bone Miner Res. 2013 Dec;28(12):2577-83 

Hepatitis C co-infection and severity of liver 
disease as risk factors for osteoporotic fractures 

among HIV-infected patients 

Fracture rates were significantly higher among HIV/HCV patients than HIV-only 
patients (2.57 versus 2.07/1000 patient-years, relative risk = 1.24, p < 0.0001).  



Cacoub P, et al. Dig Liver Dis 2014; 46(Suppl 5):S165–S73; 
Soriano V & Berenguer J. Curr Opin HIV AIDS 2015; 10:309–315. 
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The presence of HCV co-
infection among HIV-
infected individuals 
increased neurologic 
disease burden and risk of 
death, underscoring HCV's 
capacity to affect the 
nervous system and survival 
of HIV-infected persons. 

Hepatitis C virus co-infection increases 
neurocognitive impairment severity and risk of 

death in treated HIV/AIDS 

Vivithanaporn P et al., J Neurol Sci. 2012 Jan 15;312(1-2):45-51 



Cacoub P, et al. Dig Liver Dis 2014; 46(Suppl 5):S165–S73; 
Soriano V & Berenguer J. Curr Opin HIV AIDS 2015; 10:309–315. 
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HIV and HCV are two Systemic Diseases Affecting 
Multiple Body Systems Beyond the Liver 



Insulin resistance is associated with progression to 
hepatic fibrosis in a cohort of HIV/hepatitis C 

virus-coinfected patients 

Hull MW et al., AIDS. 2012 Sep 10;26(14):1789-94 

Conclusion: In this first longitudinal analysis, insulin resistance was very common among 
coinfected patients and was associated with modifiable risk factors such as elevated BMI. 
Insulin resistance was found to be strongly associated with progression to hepatic fibrosis 
over time. 



HCV coinfection increases overall 
mortality  

Chen, CID 2009 

HIV+ HIV/HCV+ 

Overall mortality, HAART era 



Van Der Meer et Al, JAMA 2012; 308: 2584-93 
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Trattamento di 214 Pazienti coinfetti HIV/HCV 
Caratteristiche popolazione 

Mediana Età  52 anni  (min. 25 -  max 77) 

Naive  212 
Experienced      2 

10,7% 

66,8% 

10,7% 

11,7% 

Fibrosi (Fibroscan): n° pazienti 205*  

F1 F2 F3 F4 

*dati mancanti in 8 pz Genotipo 

GT 1a 128 

GT 1b 63 

GT1a/1b 8 

GT1 1 

Congresso Nazionale SIMIT   9-11 nov15 Catania 4 



Percentages of patients with HCV RNA levels below 
the lower limit of quantification. ITT analysis 



Chronic inflammation is associated with increased 
risk for comorbidities in HIV-positive patients 

Untreated HIV infection 

Loss of immunoregulatory cells 
HIV replication Loss of gut mucosal integrity and 

microbial translocation 

Decreased but persistent chronic inflammation, 
immune activation,  

elevated coagulation markers,  
microbial translocation and  

increased risk of co-infection 

Increased incidence of comorbidities and clinical disease 

ART 

Traditional comorbidity risk factors, such as dyslipidemia, smoking, 
lipodystrophy, HTN, obesity, substance use 

Deeks SG. Annu Rev Med 2011;62:141‒155  



February 4, 2013 

G. Mendez-Lagares 

HIV-infected group 
displayed a significantly 
higher sCD14 level at 
baseline (ie, before cART 
initiation), 1 year and 5 
years after cART initiation, 
compared with both control 
groups. 



HIV and inflammation 



Pathways involved in the development of immune 

activation and atherosclerosis in HIV 

E. Nou AIDS 2016, Vol 30 No 10 



E. Nou AIDS 2016, Vol 30 No 10 

Effects of HIV viral proteins on the 

development of atherosclerosis 



R. Zampino 2013 October 27; 5(10): 528-540 

Factors associated with 
HCV infection that 
contributes to the 
chronic inflammation and 
its involvement in 
hepatic and 
extrahepatic clinical 
conditions. 
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CMV infection is 
associated with lower 
CD4/CD8 ratios in ART-
treated HIV infection. 
CMV infection may 
contribute to risk for 
morbid outcomes in 
treated HIV infection.   

CID 2016:62 (1 February) 



Higher plasma levels of IP-10, TNF-RII and D-dimer were found in coinfected patients than 
in HIV-positive/CMV-negative subjects. 

CID 2016:62 (1 February) 



Decreasing Asymptomatic CMV Replication with 
Valganciclovir Decreases Immune Activation 

in HIV+ Patients with CD4<350 despite ART 

-4.4% 

HIV- 

Median 

Hunt et al, JID, 2011 

• Cytopenias may limit long-term usefulness. 

• Need new, safer CMV agents!  



The fraction of patients 
reaching CD4+ : CD8+ 
ratio + 1 was lower in 
group HIV/HCV than HIV 
infected patients (14 vs. 
27.7%; P < 0.05). 
AIDS 2015, 29:1505–1510 

Cellular activation as 
measured by NF-kB 
activation was higher in 
monocytes isolated from 
HIV-HCV coinfected 
patients than in those of 
monoinfected patients. 

PLOS ONE May 2014, 
Volume 9, Issue 5 



HCV directly promotes 

activation, adhesion and 

infiltration of inflammatory 

cells into the vessel wall by 

activation of endothelial viral 

receptors.  

J Pircher, November 24, 2014 1-23 

Human microvascular endothelial cells (HMEC) were stimulated with 

different concentrations of HCV RNA 

PLOS ONE May 2014, Volume 9, 
Issue 5 

Intracellular HCV loads 

were higher in 

monocytes isolated from 

HIV-HCV coinfected 

patients than in those of 

monoinfected patients.  

Peripheral blood monocytes are an 

important extrahepatic reservoir for 

HCV in HIV-HCV coinfected patients  



HCV core protein 

enhances HIV-1 

replication in human 

macrophages 

Primary human macrophages 
(MDMs) were stimulated 
with 5 μg/ml of HCV core, or 
β-Gal recombinant protein 
control at 12 hours after HIV-
1 BaL infection. LTR-driven 
Luciferase activity was 
measured 2 days after 
infection. 

Swaminathan, FEBS Lett 2014 

Effects of HCV on 
Basal and Tat-Induced 
HIV LTR Activation 

Sengupta, PLoS ONE 2013 

Activation of HIV LTR by 
HCV in Huh-7.5 cells in the 
presence of Tat 

HCV replication activates HIV 
LTR expression in Huh-7.5 cells 

independently from Tat  



“Treatment should be prioritized 

regardless of the fibrosis stage in 

patients with HIV or HBV coinfection, 

…..(A1)“  



HEPATOLOGY, Vol. 62, No. 3, 2015 

Cure of HCV infection may also reduce 
symptoms and mortality from severe 
extrahepatic manifestations. 
 


