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The Scourge of Malaria – Old and New 
I MacKay 
Abstract 
Malaria is one of the most prevalent human infections despite intense efforts to eradicate it. Over 
40% of the world's population live in malaria-endemic areas.1 and the disease is the world's 
second biggest killer after tuberculosis.2 it is present in 105 countries, the majority affected by 
drug-resistant strains. Over 90% of cases occur in Africa, most caused by P. falciparum. 90% of 
deaths occur in sub-Saharan Africa, the major-ity involving children less than 5 years old. in 
Mexico, Central and South America, Asia and Oceania, both P. falciparum and P. vivax are endemic. 
it is the tropical disease most imported intoUK.3 "Non-immune" peo-ple, such as travellers, are at 
highest risk of severe dis-ease. in developed countries malaria occurs mainly in visitors who have 
returned from endemic regions. Personal protective measures and appropriate chemo-
prophylaxis can significantly reduce risk of infection in international travellers. Early treatment 
and stand by emergency treatment (SBET) may reduce morbidity. 

. 

Malaria is a parasitic infection transmitted by mosquitoes, which has afflicted humans over millennia. 
Seasonal or intermittent fevers, associated with convulsions, prostration and fatal outcomes were 
described in medical texts of ancient civilisations. it is caused by parasitic protozoa of the genus 
Plasmodium, transmitted by female mosquitoes and vectored by a number of species of the genus 
Anopheles. Parasites develop asexually in the human host, first in liver cells and then in erythrocytes, 
and sexually in mosquitoes. The most effective genetic defences generally entail modifications of red 
blood cells, which constitute the life environment of plasmodia in the human body. Populations 
inhabiting malaria zones acquire a partial immunity to the disease, but only after lengthy expo-sure to 
the infection starting in adolescence. Cases in Britain are increasing with 1,761 in 2010 compared 
with 1,495 in 2009 and 1,370 in 2008.an increase of nearly 30% since 2008.2 

 

In 1880, benign tertian and quartan fevers were identified as due to, P. vivax and P. malariae. Ross, a 
Scot, demonstrated the parasite is transmitted by night-biting Anopheles mosquitoes.4 Warm climates 
with high humidity and abundant rain are favourable for breeding areas, prolonging survival and 
facilitating transmission. The majority of cases and almost all deaths are caused by Plasmodium 
falciparum. P. vivax, P. ovale and P. malariae cause less severe disease and infection is relatively rare. 85% 
of travellers with malaria will experience symptoms only after return home.5,6 Symptoms of P. 
falciparum infection are usually apparent within 8 weeks of return.5 Previous infection produces 
cellular and humoral immune responses, which are not fully protective, However, recurrent malaria 
among "immune" people is typically less severe than in the "non-immune". Up to 80% of "immune" 
people with parasitaemia may be completely asymptomatic. 

Diagnosis 
A high degree of suspicion and rapid diagnosis of malaria are essential to optimise outcome. The 
possibility should be considered in all cases of unexplained fever starting after 7 days stay in an 
endemic area. Thick and thin peripheral blood smears, stained with Giemsa, remain the "gold 
standard" for routine clini-cal diagnosis. Rapid malaria tests (RMTs) requiring minimal skill to 
perform and interpret, have been developed. Their simplicity makes them attractive alternatives to 
blood smears, particularly where expertise in reading blood films is lacking. The most practical are 
rapid antigen detection tests (RDTs), which detect parasite proteins in finger-prick blood samples.7 
Current RDTs identify only P. falciparum and P. vivax, strains. Overall sensitivity and specificity of 
RDTs for the detection of falciparum malaria is over 90%. However, sensitivity falls dramatically with 
low-level parasitaemia and sensitivity and specificity are still below capability of trained 
microscopists.8 They are additional tools in confirmation of diagnosis and are useful for travellers 
located far from medical assistance, on expeditions and long stay. They have limitations in the quality 
of self testing by individual travellers. Utilisation of currently available RTDs by travellers has been 
shown to be technically problematic. Healthy volunteers could perform the tests, especially when 
standard written instructions were supplemented with verbal information, (75 vs. 90% successful 
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performance), but interpretation of test results was unsatisfactory, with a high rate of false-negatives 
(14.1%). in another study in febrile European tourists in Kenya, only 68% of patients were able to 
perform RDTs correctly, and 10 out of 11 with microscopically confirmed malaria failed to diagnose 
themselves accurately.9,10 in addition to appropriate training before departure, further technical 
improvements may be required for self-use by travellers.11 Negative dip stick test should not be used 
alone to exclude malaria. 

 

Treatment and control 
In 1969, the Word Health Organisation aimed to eradicate the disease but campaigns to eradicate 
malaria have been unsuccessful in many regions. Current control efforts focus on reducing morbidity 
and mortality. Treatment depends on the infecting plasmodia species, geographic area of acquisition 
(related to drug resistance) and severity of infection. increasing resistance has brought new 
preventative drugs, all with potential serious side effects. Adverse effects and contraindications to 
antimalarial medications are common. in a large multicentre, randomised, double-blind study 
assessing tolerability of malaria chemo-prophylaxis in travellers to sub-Saharan Africa, 80% of 
subjects reported some kind of adverse event, with 5-12% reporting a 'significant' one they thought 
associated with the antimalarial and an event impacting on travel.12 Falciparum malaria in the non-
immune person is a medical emergency requiring rapid initiation of antimalarial therapy. Malaria in 
travellers is preventable and chemoprophylaxis greatly reduces its occurrence, but debate continues 
on effectiveness of different chemo-prophylactic regimens.12,13 

 

Molecular manipulation of mosquito genomes to create mosquitoes incapable of becoming infected 
by and transmitting malaria (transgenic mosquitoes) is a current research avenue. Vaccination is a 
long term prospect, but there are currently no effective vaccines against malaria.14,15 Host immune 
responses to malaria confer only partial protection against subsequent infections. The abundance of 
possible antigenic tar-gets, lack of cross reactivity among these and parasitic ability to elude human 
immune responses, create hurdles in vaccine development. An anti-infection vac-cine for travellers 
will require a multivalent, multi stage approach and development of superior vaccine delivery 
systems.15 

 

Malaria chemoprophylaxis for European travellers is routine; however, the relevance of the 
prescription may be questioned. Available drugs, particularly recent innovations, can induce adverse 
effects and it may be wise to avoid chemoprophylaxis if not absolutely necessary e.g. in many tropical 
and sub-tropical countries malaria does not occur at all and in others, the level of transmission is 
insignificant or low. Travel without chemoprophylaxis to an area with malarial transmission, even at 
minimal level, demands rigorous anti-vectorial prophylaxis however. in the unprotected, malaria 
must be considered in the event of unexpected febrile illness, and ideally a stand-by treatment should 
be at hand.16 

 

Presumptive standby antimalarial treatment for people travelling to endemic countries, is attracting 
attention.17,4 Treatment takes place when symptoms occur, instead of use of traditional preventive 
measures. Artemether/lumefantrine and atavaquone /proguanil combinations are used in treatment. 
The antimalarial therapeutic efficacy of Artemisia (active ingredient, artemisinin), a plant long used in 
Chinese medicine, has been investigated and its effi-cacy in treating uncomplicated malaria 
established.18,19 Combination dihydroartemisinin/piperaquinephosphate (DHA/PQP). Artemisinin 
based Combination Treatments (ACTs) ACTs consist of simultaneous use of blood schizontocidal 
drugs with independent modes of action, different biochemical targets in the parasite   and   
combinations   with components artemisinin and its derivatives, artesunate, artemether and 
dihydroartemisinin. The combination therapy is a an effective treatment option and more likely to 
prevent emergence of resistance. The only known potentially serious adverse effects of artemisinin 
derivatives are rare hypersensitivity reactions.20 Artemisinins produce rapid clearance of parasitaemia 
and rapid resolution of symptoms faster than other current antimalarials. One ACT combination 
Eurartesim contains dihydroartemsinin plus piperaquine which now has EU regulatory approval for 
treating falciparum infection.21 

Standby self-treatment does not replace urgent medical attention but may be life-saving in people 
who are unable to obtain medical care quickly. Prescription adherence and medical follow-up may be 
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considerations,22 but it has potential use for backpackers, good compliers, visitors to lower risk areas 
and those on short visits. There is consensus that SBET is an acceptable option for certain travellers as 
an early interim measure, with the caveat that those who suspect they have malaria seek immediate 
professional medical care.23 Professional and lay acceptance of SBET will require education, 
instruction, change in professional and traveller habit and attitude. 
 
Some European authorities recommend bite avoidance and stand-by emergency antimalarial 
treatment for all travellers with the exception of visitors to 'high risk 'regions (currently sub-Saharan 
Africa, Papua New Guinea, Eastern Indonesia) Current UK recommendations, advise that travellers 
going to low risk areas, such as South East Asia, are given chemoprophylaxis. Travellers may be 
unnecessarily taking anti-malarial medication, with its potential side-effects, in relation to actual risk. 
Accurate individual risk assessment could perhaps allow many travellers to avoid medication where 
the risk did not warrant drug use. 
 
Provision of stand-by treatment should be based on accurate risk assessment, with equal weighting 
given to traveller preference: 
- clinical considerations, 
- epidemiological evidence 
- consideration of duration and type of travel, 
- access to healthcare, 
- 'quality' of diagnosis and drugs at destination.  
 
The WHO (2009) definition of emergency self-treatment, or standby treatment is :- use of antimalarial 
drugs for self administration when malaria is suspected and prompt medical attention is unavailable 
with-in 24 hours of onset of symptoms.24 Current UK guidelines advise stand-by treatment in line 
with WHO definition and as an adjunct to chemoprophylaxis. Ultimately it remains the traveller's 
decision to self medicate, but healthcare professionals must offer full and correct information to 
inform the decision. in a concordance approach to SBET, traveller and professional in joint agreement 
determine final course of action, dependent on traveller profile and destination. 
 

Ian MacKay is a travel health consultant and medical journalist. 
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