
I1. Can blood groups affect susceptibility and disease progression in HIV/AIDS? 

Martin L. Olsson 

Division of Hematology and Transfusion Medicine, Department of Laboratory Medicine, Lund University, Lund, 
Sweden 
 

Human histo-blood groups are polymorphic molecules expressed on red blood cells and other tissues. Currently 
354 antigens have been described, many of which serve as cellular receptors for a wide variety of pathogens, 
including bacteria, viruses and parasites. It has also been realized that blood groups can serve as natural resistance 
factors against infectious disease and that certain pathogens may even have driven the development and 
diversification of blood group polymorphism. The most famous and well-studied examples include the different 
species of malaria parasites with multiple different targets on the red blood cell surface and signs of selection 
pressure in populations under malaria pressure. 

HIV appears to be relatively young as a human pathogen, especially compared to Plasmodium spp. Depite this, 
there are several studies indicating that blood-group-active molecules may have a role in the pathogenesis, e.g. by 
altering the individual’s susceptibility to infection or how the disease progresses. Some examples of human blood 
group traits which have been implicated as susceptibility factors and disease modifiers include Duffy glycoprotein 
positivity vs. negativity (ACKR1) and secretor vs. non-secretor (FUT2) status. Studies about the effect of ABO have 
also been reported.  

Several human histo-blood groups are glycosphingolipids, including those in the ABO, H, P1PK and GLOB systems. 
Glycosphingolipids are implicated in HIV-host-cell-fusion and some bind to HIV-gp120 in vitro. Based studies on 
patients with Fabry disease, where Pk (Gb3) antigen accumulates due to a genetic enzyme defect, and reduces 
infection, it was hypothesized that this trisaccharide glycolipid blood group may serve as a natural resistance factor 
to HIV infection. In a collaboration with Don Branch’s group in Toronto, we investigated the importance of cell 
surface-expressed Pk in HIV infection in vitro. HIV-1 infection of peripheral blood-derived mononuclear cells 
(PBMCs) from otherwise healthy donors, with blood group P1k, where the Pk antigen is overexpressed, or blood 
group p, that completely lacks Pk, were compared with draw date-matched controls. Fluorescence-activated cell 
sorter analysis and/or thin layer chromatography were used to verify Pk levels. The P1k PBMCs were highly resistant 
to R5 and X4 HIV-1 infection. In contrast, p PBMCs showed 10- to 1000-fold increased susceptibility to HIV-1 
infection. Surface and total cell expression of Pk, but not CD4 or chemokine co-receptor (CCR5 or CXCR4) 
expression, correlated with infection. Pk liposome-fused cells and CD4+ HeLa cells manipulated to express high or 
low Pk levels confirmed a protective effect of Pk, as did knock-down experiments with siRNA. It was concluded that 
Pk expression strongly influences susceptibility to HIV-1 infection, which implicates Pk as an endogenous cell-
surface factor that may provide protection against HIV-1 infection. This was further substantiated by a study showing 
that a soluble, synthetic Pk analog could inhibit infection.  

In summary, there are several lines of epidemiological and experimental evidence to suggest that blood groups can 
affect HIV infection and disease progression but direct clinical evidence or practical implications are still lacking. 


