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SMART versus MESA 









Differential Effects of HIV Type 1 Clade 

B and Clade C Tat Protein on Expression 

of Proinflammatory and 

Antiinflammatory Cytokines by Primary 

Monocytes   

 

Gandhi et al., AIDS Res Hum Retroviruses. 2009 Jul;25(7):691-9 



• Estimates suggest that of a total of about 46 million people 
infected with HIV-1, more than 56% of the infection is with 
clade C. 
 

• Clade B and C exert differential effects on primary 
monocytes leading to differential gene expression and 
production of proinflammatory and antiinflammatory 
cytokines associated with neuropathogenesis. 
 

• Tat B was more potent than Tat C in stimulating gene 
expression of proinflammatory cytokines TNF-a and IL-6 in 
a time- and dose-dependent manner by primary human 
monocyte cultures. (Clade B: Nord America, Europa, Medio 
Oriente, Asia dell'Est, America Latina, Clade C: Sud Africa, 
Asia del Sud, Etiopia )  

  
• Antiinflammatory cytokine (IL-4 and IL-10) expression was 

upregulated by Tat C compared to Tat B. 

Gandhi et al., AIDS Res Hum Retroviruses. 2009 Jul;25(7):691-9 













HAART can halt ongoing replication, memory CD4 T cells 
harboring replication-competent HIV-1 provirus can still produce 
progeny virus after reactivation. Thus, the latent reservoir likely 
contributes to the residual viremia in patients on HAART.  
 
 
That a major part of free plasma virus may be derived from some 
as of yet unidentified cellular source has several important clinical 
implications with respect to HAART regimen management, 
virologic failure, rebound viremia associated with treatment 
interruption, and strategies aimed at eradication 
 
 

Brennan P.T., J.Vir, 2009 









The frequency of infected cells (DNA, 

unspliced RNA) is higher in gut than in blood 

Yukl et al, JID 2010 



Chun et al., J Infect Dis.,197:714-20, 2008 

HIV during HAART is preferentially found in activated cells 
within the gut, particularly ileum 



The Size of HIV Reservoir is Predicted by the Level of 
Activated CD8+ T cells (in Sigmoid Colon) 





Microbial Translocation and Enterocyte Damage 

Biomarkers indicate microbial translocation, LPS bioactivity and 
enterocyte damage in treated and untreated subjects 

intestinal fatty acid binding protein (I-FABP) 

 ENDOTOXIN-CORE ANTIBODY (EndoCAb) 







monocytes expressing cell surface tissue factor  











Immune Activation Occurs Very Early 

‘Normal’ innate response to viral infection in 
the acute phase of the infection 

A.R. Stacey et al JV 2009 

Virus load 

Cytokine 





ART, Immune Activation and CD4 T Cell Recovery 

Reduced CD4 T cell recovery associated with immune activation 

Hunt, et al. J Infect Dis. 2003 and 
unpublished observations 



• Ongoing immune activation and inflammation due to 
constant stimulation by HIV or other chronic infections 
accelerates the process of T-cell exhaustion that occurs 
during the normal course of aging. T-cell homeostasis—
the balance between cell production and cell death—may 
also be disrupted by changes in cytokine levels and 
premature CD4 and CD8 cell apoptosis. 

• Middle-aged people with HIV show evidence of 
immunosenescence resembling that of HIV negative 
individuals two decades older. This includes low naive-to-
memory cell ratio, reversal of the normal CD4-to-CD8 cell 
ratio, reduced T-cell proliferation, more cells with 
apoptosis markers, and more exhausted immune cells 
expressing CD57 without CD28. Once it occurs, T-cell 
senescence fails to normalize even with suppressive ART. 
Inflammation, Immuneactivation, and HIV BETA WINTER/SPRING 2010 



– In the age of HAART, now that we can fully 
suppress virus, morbidity and mortality from 
‘inflammatory diseases’ may be the greatest 
impediment to achieving full health 

– Inflammatory disease can  accelerate the ageing 
process in HIV 
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Summary  
• Inflammation and immune activation are 

important determinant of HIV pathogenesis 

•  Abnormal inflammation and immune activation 
persist during “suppressive” HAART and may 
contribute to morbidity/mortality also with 
immunosenescence. 

•  Starting ART earlier in the course of HIV infection 
likely decreases this risk.  

•  Novel interventions being studied to decrease 
immune activation from HIV, microbial 
translocation, and co-infections. 

 


