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Sickle cell disease (SCD) is one of the most prevalent genetic diseases, affecting between 20 and 25 million people worldwide and with an incidence of

approximately 300,000 births per year. It is particularly common in the African continent, with nearly 80% of the SCD births occurring in Sub-Saharan Africa,

contributing to 50-80% of under-5 mortality. Clinical manifestations of SCD are very heterogeneous and the intestinal microbiome seems to be crucial in the

modulation of inflammation, cell adhesion and induction of aged neutrophils, which are the main interveners of recurrent vaso-occlusive crisis. Recent studies

have reported frequent microbial and pathophysiologic changes in the intestines of SCD patients, and these include enterocyte injury, altered microbial

composition, increased permeability and bacterial overgrowth. The aim of this project is to understand how SCD modulates the microbiome and if these

changes are related with severity.

Methods 

In this project, we use Next-Generation sequencing to sequence bacterial 16SRNA in order to characterize the gut microbiome. A total of 72 samples were

collected, which included the SCD children and healthy siblings. Moreover, inflammatory and cell adhesion markers (ADAMTS13, sICAM-1, P-selectin, E-

selectin, PECAM-1, sVCAM-1 and thrombomodulin) were measured using the Luminex XMAP equipment.

Our preliminary results showed an increase in two orders of Actinobacteria in homozygous SCD patients and several Proteobacteria with significant differences

between the three genotypes. Moreover, we reported some interesting results with the cell adhesion markers, namely the negative correlation between the

P-selectin and ADAMTS with various Proteobacteria, whereas Thrombomodulin has positive correlation with most of the Proteobacteria identified.

Understanding the impact of SCD on the microbiome could reveal the importance of specific bacteria and their function in this disease and provide new

insights for developing new types of treatments to attenuate symptoms.

Results

Figure 3 – Correlation analysis between 
specific bacteria of SS individuals and 
cell adhesion markers. p-values were 
calculated by Spearman correlation 
coefficient *p<0.05; **p<0.01.

Background

Figure 1 – Average relative abundance of the
ten most prevalent bacterial genus between
36 SCA children and 36 healthy siblings.

Figure 2 – Relative abundance of bacterial orders between 
the SCA children (SS) and their siblings (AS or AA), with 
respective p-values measured with Kruskal-Wallis test.


