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SUMMARY 
______________________________________________________________________________________  

 
Genetic Susceptibility to Cerebral Malaria in Angolan Children 
 

The neurological manifestations of Plasmodium falciparum infection, 

which culminate with an unarousable coma, constitute the cerebral malaria 

syndrome. This is one of the most life-threatening syndromes of severe malaria 

and largely contributes to the high mortality from malaria in sub-Saharan African 

children.  

In the investigation of severe malaria genetic risk factors, the challenge 

persists to identify specific genetic variants that could influence the clinical 

course of severe malaria and determine the physiopathology of cerebral malaria. 

The main objective of this thesis focused on the detection of genetic 

variants that specifically differentiate cerebral malaria risk factors from those 

related to severe non-cerebral malaria.  

A case-control study was performed in 749 angolan children to investigate 

seventeen candidate genes previously associated with severe malaria. The study 

compares 130 cerebral malaria cases to 158 severe non-cerebral malaria 

controls. To confirm the pathogenesis specificity of the cerebral malaria risk 

factors, cerebral malaria cases were also compared to other two control groups: 

1) uncomplicated malaria (142 patients) and 2) asymptomatic uninfected children 

(319 individuals). 

One haplotype in the Transforming growth factor, beta 2 (TGFB2) gene 

showed to increase specifically the risk of progression to cerebral malaria and in 

the context of the severe disease was over-represented in cerebral malaria 

patients as compared to patients with severe non-cerebral malaria. This study 

also identified Heme oxygenase 1 (HMOX1) gene haplotypes conferring either 

increased risk of cerebral malaria or decreased risk of developing different forms 

of severe malaria. Strikingly, the genetic configuration of the HMOX1 gene 

protective haplotype decreased plasma levels of free heme, only in patients with 



Genetic Susceptibility to Cerebral Malaria in Angolan Children 
 
 

Maria do Rosário Bragança Sambo 
 

 

2

cerebral malaria and concomitantly promoted the increase of HMOX1 gene 

expression.  

The results of this study suggest that the TGFB2 gene is a novel 

candidate gene for future severe malaria genetic association studies, particularly 

cerebral malaria. The regulatory role evidenced by genetic variants of the 

HMOX1 gene in the plasma free-heme metabolism, and in the gene expression 

of the HMOX1 gene of cerebral malaria patients, may provide additional clues for 

the cerebral malaria pathogenesis.  

This thesis scrutinized a set of genes that were associated with severe 

malaria to determine their role in the evolution of the severe disease. It was found 

out that, though some of the genes associated with malaria had effects at 

multiple levels in the clinical course of the disease, variations in the TGFB2 and 

HMOX1 genes seem to affect specifically the risk of progressing to cerebral 

malaria. 
 


