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alciparum malaria parasite an avian originated parasite has probably coevolved with human being (Homo sapiens) since the discovery of agriculture, around 20-30 000 years ago. The very devastating parasite disease has spread worldwide and killed millions of people. This ancient disease became subject of intensive research efforts when malaria stood as an important obstacle to the expansion of the colonial army in Africa and malaria endemic area in South East Asia and America. As a result, major progress in the understanding and control of malaria were achieved during the 19th and the 20th centuries. The causative agent of malaria was discovered in 1880 by Laveran.1 A dramatic advance in dissecting the life cycle of malaria was achieved when Ronald Ross (working in India), Mico Bignami and Giuseppe Bastianeli (working in Italy) showed in the late 1890s that mosquitoes transmitted the parasite.2,3 The discoveries of a very potent insecticide dichloro-diphenyl trichloroethane (DDT) and an extremely efficacious drug, chloroquine, generated much hope in the possible eradication of malaria and prompted the launch of an ambitious program for the worldwide eradication of malaria by WHO in 1955.4 The Program to eradicate malaria using DDT and chloroquine met with successes in some countries (mostly industrialized countries and in areas where ecological conditions were less favorable to the anopheline vectors).5 However, largely because of the development of mosquito resistance to DDT and the appearance and spread of P. falciparum chloroquine resistance, the eradication program was abandoned in 1969.6 Furthermore, Sub Saharan Africa countries with Anopheles gambiae s.l., the most competent vector and an environment particularly favorable to malaria transmission were excluded from the eradication campaign.5 Subsequently, Sub Saharan Africa has concentrated since then the major burden of malaria morbidity. Today, malariologists and health officials more modestly talk about “controlling” the disease. WHO encourages and supports the creation of Malaria Control Programs in endemic countries. The main goal is now to decrease the mortality and morbidity due to malaria. The available tools include insecticide impregnated bed nets and a shrinking number of effective antimalarial drugs. When malaria affected industrialized countries including the United States and Europe, it was among the best-studied infections.7 As the disease became eradicated or mostly controlled in the most affluent countries, support for malaria research also diminished considerably. *Corresponding Author: Ogobara K. Doumbo—Malaria Research and Training Center, Department of Epidemiology of Parasitic Diseases, Faculty of Medicine, Pharmacy and Odonto-Stomatology, University of Bamako, BP 1805, Bamako, Mali. Email: [email protected] or [email protected]
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Because of market forces, very few major pharmaceutical companies have active programs for the development of new antimalarial compounds.8 Today malaria is reemerging in some of the places where it had been eradicated and because ease of travel and the global economy are bringing the malarious areas closer than ever to the rest of the world, there is an increasing mobilization of resources for malaria research and control. Several new programs such as Roll Back Malaria (RBM), the Multilateral Initiative on Malaria (MIM), the WHO/World Bank/UNDP Special Program on Tropical Disease Research (TDR), the European Malaria Vaccine Initiative (EMVI), the Malaria Vaccine Initiative of the Bill and Melinda Gates Foundation, Medicines for Malaria Venture (MMV), the European and Developing Countries Clinical Trials Platform (EDCTP), have been launched in the past few years and are drawing much needed resources into malaria research. Although an actual impact of these programs on the daily lives of people suffering from malaria is still not satisfactory, they carry much hope for a better future. At the edge of the 21st century, malaria and other reemerging diseases are still posing the greatest threat to human health; leading to the fatalistic feeling that there has been no change since 200 years. In this review we will explore the indicators used to assess the burden of malaria, review the actual numbers on disease burden, the specific target population at most risk for malaria. We will then discuss the actual major control strategies and the challenge raised by parasite resistance to anti malarial drugs. Further on, we will discuss the role of genetic factors on malarial infection and malaria-induced immune responses, including different interaction with different ethnic groups. And finally we will review perspectives for malaria control, focusing on new areas of research offered by genomics and discuss the potential, hurdles and hopes for a malaria vaccine. As African and researching new tools for malaria control, we believe that the eradication campaign was a success where it was applied. A more powerful international alliance in research for new tools and control for efficient application of existing tools will be needed to move the parasite from its preferred environment in Sub Saharan Africa. The only way to significantly reduce malaria related morbidity, mortality, neurological sequelae and socio economic burden in endemic countries is to achieve at least 80% coverage rate with the existing control measures in their population. This will require involvement of a strong international commitment and trustful partnerships at all levels.



Indicators and Malaria Burden



Malaria Indicators Outside Pregnancy



Eu



Clear, simple and meaningful indicators are important to describe and characterize malaria morbidity and mortality and to assess the impact of control measures. Three types of epidemiological settings are used to broadly describe the global situation of malaria: area with stable endemic malaria, area with unstable malaria and area free of malaria. Several indicators have been used to describe malaria burden in endemic areas. These indicators are expressed in terms of prevalence or incidence, using clinical, parasitological and molecular data or their combinations. The prevalence of enlarged spleen (also called spleen index) in children of 2-9 years of age proposed by the World Health Organization9 were first been used to classify the level of malaria endemicity.5 Similar classification was proposed later using the prevalence of malaria parasite in blood smears from children aged 2-9 years.10,11 A major advantage of these two indicators is the fact that they are easy to measure and standardize. The fact that they do not always correlate with malaria morbidity and mortality and the dynamic of malaria transmission in the overall population, constitute their major disadvantage. Overall malaria morbidity may be higher in a lower endemic area than in areas where malaria is hyperendemic due to the late onset of acquired immunity.12-15 Therefore neither of these indicators was recommended for the evaluation of malaria control efforts.
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Successful interventions might well reduce the morbidity and mortality, without immediate direct impact on parasite index or spleen index. Age specific incidence of malaria disease and death from malaria provide a better estimation of malaria burden in an area and better reflect the impacts of control efforts. Malaria disease can be divided in two forms: uncomplicated malaria and severe malaria. Severe malaria as defined by the WHO refers to person with asexual form of malaria parasite with one of the following criteria: prostration, impaired consciousness, respiratory distress or pulmonary edema, seizure, circulatory collapse, abnormal bleeding, jaundice, hypoglycemia, hyperparasitemia, hemoglobinuria or severe anemia (defined as hemoglobin 
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