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Sensitive metrics of malaria transmission intensity (MTI) are needed to guide malaria eradication. 

Malaria-specific sero-conversion rates (SCR) estimated from the community have been shown to reflect 

medium- and long-term trends in MTI, but may not allow tracking recent changes and very low MTI, still 

require logistically complex collection of biological samples and does not take into account the effect of 

HIV infection on antibody responses. Serological measures in pregnant women may be a good 

approximation to monitor malaria in the general population, as suggested by studies conducted in 

Manhiça (Mozambique) showing similar trends during the last decade in the burden of malaria in 

pregnant women and in the community, as well as in the levels of antibodies against VAR2CSA (the 

pregnancy-specific antigen that binds to Chondroitin Sulphate A in the placenta). Assessment of 

antibodies to VAR2CSA by regular sampling of pregnant women through antenatal clinics (ANC) has the 

potential to constitute an easy-to-implement surveillance tool of malaria transmission. Potential 

advantages of such a measure compared to other methods are: easy access of pregnant women through 

ANC; integration of malaria exposure over time (a pregnancy) that allows capturing both recent and past 

changes in transmission intensity by parity stratification; availability of information on maternal HIV 

status to correct serological measures by the impact of viral infection on antibody responses and high 

immunogenicity coupled with low serological diversity of VAR2CSA. 

 

The aim of this project is to develop a robust and sensitive serological test for pregnant women at ANC 

that can be used to monitor trends of malaria transmission in the community. First, we propose to 

produce conserved regions of VAR2CSA to measure antibody responses in a cohort of HIV-positive and 

negative Mozambican pregnant women followed from first ANC visit to delivery. Immunogenicity of the 

antigens, longevity of the antibodies and the effect of HIV-infection on antibody dynamics during 

pregnancy will be assessed. We will select highly and poorly immunogenic VAR2CSA-based antigens as 

markers of transmission in areas of low and high endemicity, respectively; as well as antigens inducing 

long- and short-lived antibodies to be used as markers of exposure during previous (past) and current 

(recent) pregnancies, respectively. Secondly, we will determine the relationship between measures based 

on antibodies against the VAR2CSA selected antigens among Mozambican and Beninese pregnant women 

and standard estimates of MTI (entomological inoculation rates and community-based SCR). Finally, we 

will assess the value of VAR2CSA-based serology to detect recent reductions in exposure to P. falciparum 

associated with the use of Intermittent Preventive Treatment with different antimalarials among 

pregnant women from Mozambique, Kenya, Gabon, Tanzania and Benin participating in a multicentre 

clinical trial. 

 

Results from this study may potentially lead to the development of a rapid test that can be used in 

maternity wards of countries with malaria transmission. This proposed project will also contribute to 

research capacity building through training and development of multicentre protocols to conduct 

pregnancy-specific serology. 

 


