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Rationale: In order to re-orient a malaria control program from reducing the burden of disease towards 

the interruption of local transmission, it is essential that transmission can be accurately measured and 

areas with residual transmission identified efficiently. Both epidemiological (e.g. API, incidence, 

prevalence) and serological measures (antibody prevalence and titres) have been used both in research 

and programmatic settings as surrogate transmission measures even though we lack a detailed 

understanding of how they are related to the force of infection (FOI) in different transmission scenarios. 

Recent studies in highly endemic areas have demonstrated that FOI can be accurately quantified by high-

throughput genotyping of consecutive samples in longitudinal cohorts. molFOI has been proposed as the 

‘gold-standard’ measure to determine efficacy of novel interventions and to evaluate the impact of 

programmatic efforts in reducing transmission. However, determining molFOI is labour-intensive and 

costly; it is not easily applicable to situations were actionable information is required in ‘real-time’ and 

down to a local level. We now propose to evaluate the performance of different epidemiological and 

serological transmission measures with respect to molFOI in a series of 5 longitudinal cohorts currently 

being conducted in different transmission setting. 

General aim: To investigate the performance of classical epidemiological, molecular and serological 

measures as markers of recent exposure (as measured by molFOI) in 5 cohorts conducted at moderate, 

low and very low transmission intensity. Objectives: 1) To determine the molecular force of P. falciparum 

(Pf) and P. vivax (Pv) blood-stage infections (molFOI) and their relationship with age, transmission season, 

spatial variation, intervention coverage, incidence of clinical episodes and prevalence, incidence density 

and multiplicity/genetic complexity of infection. 2) To measure antibody levels to a panel of Pf and Pv 

blood-stage antigens and relate antibody prevalence and titre to epidemiological and molecular 

measures of transmission. 3) To investigate the performance of epidemiological, molecular and 

serological markers of mosquito-to-man transmission for identification of hot-spots of recent 

transmission in areas with moderate, low and very low transmission intensit. 

Methodology: In 2013, the TransEPI Consortium is conducting a series of longitudinal cohort studies to 

investigate the epidemiology of man-to-mosquito transmission in different transmission settings in Brazil, 

Thailand, Solomon Island and Papua New Guinea (PNG). In each cohort up to 1000 participants will be 

followed for 12 months with monthly active detection of infection and continuous passive morbidity 

surveillance. In all samples, the presence of asexual and sexual parasites will be determined using 

PCR/qRT-PCR-based methods to study the temporal patterns of parasitaemia and gametocytaemia. We 

now propose to measure the molFOI by genotyping all PCR-positive Pf and Pv infections in each cohort 

and to determine the antibody titres of plasma samples against a panel of 16 Pf and 14 Pv bloodstage 

antigens. Epidemiological and serological measures will be compared to molFOI estimates to determine 

the best performing measures (and cut-offs) in each site. Crosssite comparisons will permit 

determination of the effect of transmission intensity on the performance of each measure. 


