
Special Lectures on Malaria II: 25 November 

Molecular tools for malaria surveillance – Dr. Ingrid Felger, Swiss Tropical & 

Public Health Institute, Department of Medical Parasitology & Infection Biology  

Effective surveillance of malaria is ultimately dependent upon methods of detection. Dr. Felger’s talk 

focused on the progress her group has made on coming up with an assay that balances sensitivity with 

accuracy and practicality. Working with finger prick blood samples, primarily in Papua New Guinea, her 

team evaluated the relative advantages of molecular tests based upon quantitative polymerase chain 

reactions (qPCR) that rely upon RNA extraction versus DNA. While they found RNA qPCR to be far more 

sensitive and capable of revealing far greater incidence of malarial infection than had been previously 

documented, ultimately they realized that this level of sensitivity raised the risk of cross-contamination. 

Ultimately, they decided that an enhanced DNA-based qPCR assay was most practical. Even this extra 

degree of sensitivity brings up the question of whether those individuals identified as positive for 

infection by these assays are actually capable of transmitting infection to mosquitoes. Quantifying the 

minimum parasite density necessary to lead to mosquito infection is thus a crucial question for further 

research, not least because it determines how sensitive parasite detection technology needs to be. 

Investigating microheterogeneity in transmission –Natalie Hofmann, Swiss 

Tropical & Public Health Institute, Dept of Medical Parasitology & Infection Biology   

Ms. Hofmann continued the theme of using molecular tools for malaria surveillance in the context of the 

need for surrogate markers of transmission; that is, measures such as prevalence or multiplicity of 

infection that can accurately predict intensity of transmission and the speed at which immunity is 

acquired against malaria. Malaria infections are a result of multiple parasite clones that differ in their 

polymorphic surface antigens as well as in neutral genetic markers. Genotyping of such markers allows 

discrimination of individual parasite clones during multiple clone infections and thus the ability to 

measure molecular force of infection (molFOI, defined as the number of distinct clones entering the body 

over time). However, this must be measured differently in Plasmodium facilparum versus P. vivax 

because of the latter’s hypnozoite life cycle stage which introduces the factor of reinfection from liver 

parasites. To investigate the comparative transmission dynamics of P. falciparum and P. vivax while 

controlling for the latter’s relapsing infections, a field study in Papua New Guinea (PNG) randomized 504 

children into 2 arms: those receiving Primaquine (PQ) treatment to eliminate liver parasites and those 

receiving a placebo. Children were actively and passively followed for 9 months and all P. vivax 

infections genotyped. They found that the majority of infections were multi-clone and that Primaquine 

reduced the risk of P. vivax infections by 80%. While the multiplicity of infection and the density of 

asexual P. vivax stages were not significantly different in both treatment arms the number of new clones 

(force of blood-stage infections) were 4 times higher in the placebo arm as compared to the group 

treated with Primaquine. They concluded that P. vivax relapses contribute significantly to the high 

burden of P. vivax infection and transmission in PNG.  


