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Plasmodium falciparum is responsible for most of the malaria morbidity, and malaria vaccines seem to be one of the complimentary prevention tools. In the studies reported here, immunoepidemiological approaches have been applied in north-eastern Tanzania. The associations between malaria infection, anaemia and febrile malaria episodes, and acquisition of antibodies to recombinant antigens, namely glutamate rich protein (GLURP), merozoite surface protein 1 (MSP1) and P. falciparum erythrocytes membrane 1 (PfEMP1) have been explored. 

The first cohort study was conducted among residents aged 0-19 years of three villages located at different altitudes in north-eastern Tanzania. Baseline malariometric indices verified that the lowland village had high malaria transmission intensity while the intermediate and high altitude had moderate and low malaria transmission intensity, respectively. Malaria infection, anaemia and febrile malaria episodes were markedly higher in the high transmission village than the rest, and pronounced in underfive children. Having low-level parasitaemia was associated with reduced risk of febrile malaria episodes but increased risk of anaemia. GLURP is produced in all stages of the life cycle, and antibodies to GLURP in individuals living in endemic areas have been associated with reduced malaria morbidity. The antibodies are thought to work by reducing the parasite load through an antibody-dependent cellular inhibition mechanism. In this study, cytophilic antibodies to recombinant GLURP were associated with reduced parasite biomass and malaria fevers but not with a reduction in the anaemia risk. This supports the notion that GLURP might be one of the malaria vaccine candidates that has to be advanced to field trials in malaria endemic societies. Proteins on the surfaces of merozoites, MSP, are important for the invasion of asexual blood stage parasites into uninfected red blood cells, while variant surface antigens on the surface of infected red blood cells (iRBC) which are predominantly PfEMP1 mediate sequestration through cytoadherence of iRBC to vascular endothelium of the human host and rossetting of uninfected erythrocytes. The acquired antibodies against MSP are explained to inhibit erythrocyte invasion, whereas antibodies to PfEMP1 are thought to inhibit cytoadherence. Thus, antibodies against both MSP and PfEMP1 could lead to a reduction in parasite biomass and malaria-related morbidity.  

The second cohort study involved individuals aged 0-59 years from two villages, under high and moderate malaria transmission intensity, respectively. The acquisition of antibodies to the surface antigens (a semi-conserved PfEMP1 (VAR4) and MSP), was dependent on age and malaria transmission intensity, mirroring the declining magnitude of malaria infection and morbidities. In the multivariate analysis, IgG antibodies to VAR4 were inversely associated to malaria infection, and were also associated with reduced risk of anaemia and malaria episodes. However, antibodies to MSP were associated with exposure only. The results support the concept of VAR4 as a malaria vaccine candidate. 

In conclusion, malaria is still a disease of public health importance in the tropics with geographical variations and occurs especially in underfive children. Available effective malaria interventions should focus on vulnerable groups. Continued efforts to identify protective immune responses might make malaria vaccine successfully developed and deployed. 
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