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Background 
In addition to blood group antigens playing a pivotal role in transfusion medicine, they have also been studied for 
their association with infectious diseases. Examples include an association of the Duffy blood group with resistance 
to malaria and the Pk blood group providing protection against HIV-1.  Studies have shown that HIV virions 
incorporate ABO blood group antigens into the HIV viral envelope. Naturally occurring antibodies against ABO 
antigens present in human sera have been shown to neutralize ABO-expressing HIV in vitro, but there are 
conflicting data on the relevance of this effect in vivo. The aim of this cross sectional study was to investigate the 
relationship between ABO and RhD blood groups and HIV infection among blood donors in South Africa, where 
HIV is hyper-endemic. If blood group polymorphisms indeed play a protective role in HIV infection, we would expect 
to see underrepresentation of a particular blood group among HIV infected donors. 
 
Methods 
ABO, RhD and HIV test results and demographic information such as race, gender, age and geographic region 
were collected for first-time, whole blood donations between January 2012 and September 2015. HIV infection was 
defined as being repeatedly reactive for either HIV antibody using the Prism anti-HIV (Abbott, Delkenheim, 
Germany) and Western blot (Bio-Rad, Hercules, CA), HIV RNA using the Griffols Ultrio Plus assay (Griffols, 
Barcelona, Spain), or both RNA and antibody. Red blood cells were typed for ABO and RhD using the PK 7300 
(Beckman Coulter, USA).  Odds ratios were calculated using multivariable logistic regression analysis. 
 
Results 
There were 397,632 first time donors of whom 4,481 (1.13%) were HIV positive.  HIV infection was associated with 
RhD+ status (OR = 1.20, 95% CI 1.01-1.41) but not with ABO status (OR's = 1.04, 95% CI 0.98-1.10 for A, B and 
AB combined versus O).  HIV was also strongly associated with Black (OR= 29.43) and Coloured (OR = 7.57; both 
vs. White) race/ethnicity, female sex (OR = 1.72) and sexually active ages (OR's 2.19 - 3.18 for ages 20-24 to 30-
39 years, vs. < 20 years) as well as mobile vs. fixed collection site and geographic area. In bivariate analyses, 
RhD+ status was associated with non-White race/ethnicity, female sex and ages 20-39 as well as HIV infection. 
 
Conclusions 
There was no association between ABO blood group and HIV infection in this study. However, we found an 
unexpected and relatively weak association between RhD status and HIV infection.  Being RhD negative may offer 
some protection to HIV infection or our results could be due to residual confounding by unmeasured variables 
related to both HIV infection and RhD status.  Future studies should attempt to replicate these RhD findings and/or 
derive biological hypotheses for this phenomenon. 
 


