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DDT house spraying and re-emerging malaria 

Globally, numbers of malaria cases are increasing and the 
rate of increase is accelerating. This pattern is illustrated by 
multifold increases in malaria rates since 1979 in South 
Americal accompanied by a rise in the proportions of 
populations at high to moderate risk of the disease. For 
example, populations at high to moderate risk more than 
doubled in Colombia and Peru from 1996 to 1997.?s3 
Malaria is reappearing in urban areas and in countries that 
previously eradicated the disease (eg, urban areas of the 
Amazon Basin,’ South and North Korea: Armenia, 
Azerbaijan, and Tajikistan6). The frequency of imported 
malaria has also increased in industrialised countries (US 
and Europe6). Additionally, the increase in cases and the 
altered geographical distribution of malaria is 
underestimated because accurate information on global 
incidence is difficult to obtain and reports are generally 
fragmentary and irregular. Although many factors 
contribute to increasing malaria, the strongest correl?tion is 
with decreasing numbers of houses sprayed with dichloro- 
diphenyltrichloroethane (DDT) . ’V~~~ Recognition of this link 
and the start of negotiations by the United Nations 
Environment Programme (UNEP) for global elimination 
of D D T  has fuelled an intense debate.!’ The position of 
many scientists concemed about increasing malaria was 
described in an open letter” that was subsequently signed 
by over 380 scientists, including three Nobel laureates in 
medicine, representing 57 countries. The letter supports 
continued use of DDT and residual spraying of houses for 
malaria control. 

DDT in malaria eradication 
Even in the earliest field studies, D D T  showed spectacular 
repellent, irritant, and toxic actions that worked against 
malaria vector mosquitoes.1’ When DDT was sprayed on 
house walls (2 g/mZ) it exerted powerful control over indoor 
transmission of malaria.” As a consequence, house 
spraying produced excellent and rapid results in 1943 in 
the Mississippi Valley, USA, then in Italy, Venezuela, 
Guyana, India, and several other countries. House- 
spraying programmes functioned as national malaria- 
eradication services. The strategy encompassed vector 
control and case-treatment campaigns during the attack 
phase (3-5 years), followed by case treatment to eliminate 
the remaining parasites during consolidation and 
maintenance phases. As such, it was a multifaceted 
approach to disease control. Most countries adopted the 
malaria-eradication strategy that was formulated and 
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coordinated by WHO. Colonial Africa was left out of the 
“global” programme because of the lack of national 
structure and expertise. Even so, some African countries 
(South Africa, Zimbabwe, and Swaziland) developed 
successful national eradication programmes. Although 
malaria transmission could not be stopped by DDT in 
some areas such as the wet savannas of West Africa,’? the 
overall effect of vertically structured programmes for 
applying D D T  to house walls was an almost complete 
reduction or elimination of malaria.”*”J4. For example, 
malaria was eradicated from most of North America and 
Europe, and strong decreases in prevalence were seen in 
the Mediterranean Basin, the Middle East, the Far East, 
and even in southern Africa. 

Resistance to DDT 
Resistance of Anopheles spp mosquitoes to DDT is not a 
major barrier to the continued use of DDT for malaria 
control (ie, where D D T  is still effective, it should be used). 
Resistance slowly appeared in the 1960s in response to 
intensive agricultural uses of DDT, especially ìn cotton 
production. The current distribution of D D T  resistance 
among malaria vectors covers limited regions located in 
West Africa (A gambiue), southwest Asia (Iran, Pakistan, 
India, Sri Lanka; A culicijucies), Greece (A sucharov& 
Egypt (A phaivensis), Central America (A albinzanus), and a 
small area of Colombia in South America (A dading~).~~,!~ 

Environmental concerns 
Claims of risks of D D T  to human health and the 
environment have not been confirmed by replicated 
scientific inquiry. This is all the more remarkable given that 
DDT has been used for malaria control for almost 
55 years. According to Curtis and Lines,17 toxicity of D D T  
in human beings and effects on the environment are 
questionable and require further investigation. 

Since the early 1970s, D D T  has been banned in 
industrialised countries and the interdiction was gradually 
extended to malarious countries. The bans occurred in 
response to continuous intemational and national 
pressures to eliminate D D T  because of environmental 
concerns. Global trends of decreasing numbers of sprayed 
houses started with changing strategy from the vector- 
control approach to malaria control. Despite objections by 
notable malanologists18 (also Amoldo Gabaldon”), the 
move away &om spraying houses was progressively 
strengthened by WHO’S malaria control strategies of 1969, 
1979, and 1992. These strategies were adopted even 
though published WHO documents and committee reports 
have consistently and accurately characterised DDT- 
sprayed houses as the most cost effective and safe approach 
to malaria control.’z*z~zz Chan&rr the emDhasis on house 
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