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MALARIA

It is a protozoan infection characterized by paroxysm of chills, fever, and sweating, and frequently by anemia, spleenomegaly and chronic relapsing course.

Reservoir

Man is the only important reservoir of malaria.

Importance

· It is the most common and serious of tropical infectious diseases and the situation is becoming worse.

· Malaria continues to haunt 40% of the world's population. It infects more than 500 million people per year and kills more than 1 million. The burden of malaria is heaviest in sub-Saharan Africa but the disease also afflicts Asia, Latin America, the Middle East and even parts of Europe.

· Malaria-risk in Saudi Arabia is predominate especially for travelers coming from non-malarial countries. The risk is proportionate to the existence of P. falcipirum throughout the year in most of the Southern Region of the Kingdom (except in high-altitude areas as Asir Province) and in certain rural areas of the Western Region. No risk has been reported from Mecca and Madina holly cities.

Vector

Female anopheles mosquito.

Agent

Malaria is caused by protozoan parasite of the genus plasmodium. Four species of plasmodium can produce the disease in its various forms:

*
Plasmodium vivax

Benign tertian malaria

*
Plasmodium ovale

Tertian malaria

*
Plasmodium malaria

Quartan malaria

*
Plasmodium falciparum
Malignant tertian malaria. It is the most wide 

spread and dangerous of the four. 25% is the mortality of untreated cases. It can lead to cerebral malaria.

*
Mixed infections are not infrequent in endemic areas.

Transmission

Parasites are transmitted from one person to one person strictly via the following way:

1. Female anopheles mosquito.

The most common method.

2. Blood transfusion.

It is now very rare due to blood testing of donors prior to blood donation.

3. Needle injection.

Usually in drug Addicts by use of contaminated needles and syringes.

4. Congenital transmission occurs rarely.

Natural transmission of malaria through anopheles mosquito depends upon the relationship between the host, the parasite, the vector and the environment elements. These elements are influenced by many epidemiological factors:-

1. Host factors
· Age and sex

· Immunity

· Pregnancy

· Genetic factors

Parasite factors

· Species variation.

· Strain variations.

· Stage differences.

· Antigenic diversity.

The vector

· Distribution

· Density

· Blood meal preference

· Frequency of blood meals

· Duration of sporogony

· Longevity (survival probability)

· Resistance to insecticide.

The environment

· Temperature.

· Humidity and rain fall.

Life cycle

The parasite (male and female gametocyte) unite and develop in the gut of the mosquito and produce sporozoits. Some of these sporozoits are passed in the saliva of an infected mosquito and become injected into the host each time it takes a new blood meal from a susceptible or intermediate host. The parasites are then carried by the blood to the victim’s liver where they invade the cells and multiply and develop to extra erythrocytic (EE) Merozoites. Around 10,000 and 50,000 Merozoite per infected hepatocyte EE Merozoite reach the blood stream and penetrate the red blood cells where they multiply again, progressively breaking down the red cells (asexual reproduction).

This induces boutes of fever and anemia in the infected individuals. Some of the merozoites may develop into the sexual stages of the parasite. Male (microgametocyte) and the female (microgametocyte) sexual forms. When female anopheles mosquito bites an infected host during feeding time, it will suck the sexual stages of the parasite and the cycle continues.

· Relapse occurs in P. ovale and P. vivax.

· The vector is female anopheles mosquito, the reservoir is man.

Incubation period

· The time between the infective bite and the appearance of the symptoms is approximately.

12 days             P. falciparum.

14 days             P. vivax and ovale

30 days             P. malariae.

· Incubation period for infection by blood transfusion depends on the number of parasites infused, they are usually short but may reach up to about 2 months.

Period of communicability

· For infection of mosquitoes: as long as infective gametocytes are present in the blood of patients. This varies according to:

· Species of parasites (recurrence).

· Strains of parasites.

· Response to therapy.

· Untreated or insufficiently treated malaria patients may be infective for mosquito for 

1 years

P. faciparum

1-2 years

P. vivax and P. ovale

3 years

P. malariae

· Transmission by blood transfusion from an infected person may occur as long as asexual forms remain in the circulating blood.

· Stored infected blood can remain infective for 16 days.

· Infected mosquito will be infective for life.

Endemicity

The malaria endemicity could be classified according to the spleen rate. Spleen rate is the proportion of children aged 2-10 years in a community who have enlarged spleen.

· Hypoendemic
0-10%

Unstable malaria


· Mesoendemic
11-50%

· Hyperendemic
51-75%
Stable malaria

· Holoendemic
> 75%

Stable malaria

It occurs in areas where malaria is transmitted rather heavily and throughout most of the year (holoendemic and hyperendemic areas). Children have high (> 50% parasitemia and spleen rates. Despite heavy transmission, adolescents and adults generally have low parasitemia rates and infrequently have clinical illness due to malaria. Malarial disease occurs primarily in younger children who are developing immunity and the pregnant especially the primigravida. The older population generally has immunity and premunition to malaria (i.e. they have asymptomatic parasitemia).

Unstable malaria

In areas where malaria transmission is seasonal and/or low, the population generally does not develop solid immunity and premunition to malaria. Malaria infection and disease can occur in both children and adults, and following periods of reduced malaria transmission there is the danger of malaria epidemics.

Susceptibility and resistance.

1. Unstable malaria areas susceptibility is universal except in people with certain traits.

2. Stable malaria areas
· Infants born of immune mothers.

No infection for 3-6 months is due to transfer IgG antibodies across the placenta.

· Childhood.

Susceptibility and deaths rates are high during childhood. Parasetemia and episodes of clinical malaria recur throughout childhood. Gradually the children begin to have intermittent absence of parasitemias, lower density parasetmias, spleenomegly and premunition.

· Adolescents and adults

· Sometimes have parasitemia and occasionally have clinical symptoms of malaria.

· Pregnant women especially primigravida are highly susceptible since the natural defense mechanisms are reduced during pregnancy.

· Use of anti-malaria drugs can delay the process of developing immunity and people who use prophyloxis are liable to develop severe clinical disease on re-exposure.

3. Most black Africans show natural resistance to infection with P. vivax, possibly associated with the absence of Duffy factor on their erythrocytes.

4. Persons with sickle cell trait have relatively low parasitemia when infected with P. falciparum.

Reasons for the worldwide Resurgence of malaria.

· Development of resistance by anopheles vectors to insecticides.

· Increased cost of obtaining and distributing insecticides.

· Development of resistance of parasites to drugs.

· Increased cost of obtaining and distributing drugs.

· Increased anopheles vector breeding sites due to improvement in agricultural methods.

· In adequate control efforts caused by multiple factors. 

a. Lethargy and insufficient desire.

b. Political, social and economic situations.

c. Instability (in many countries).

d. Insufficient expertise to plan and manage control projects.

Control Measures of Malaria usually aims at:

A. Vector reduction.

B. Vector-host contact reduction.

C. Malaria parasite reduction.

A combination of several methods is considered to be the most cost-effective.

A. Vector reduction

1. Reduction of mosquito breeding sites

Methods that reduce ground water levels and larval habitats will usually locally reduce malaria vectors.

2. Destruction of anopheles Larvae.

Larva can be killed by using either chemical or biological larvicides. This must be done on a continuous basis. This approach is more effective in Saudi Arabia where malaria transmission is seasonal and unstable and anopheles breeding sites are more limited, often localized to pools of water.

Destruction of adult anopheles.

By the use of insecticides. Unfortunately the development of resistance by the vectors to DDT and other commonly used insecticides, the increasing cost and the increasing toxicities to the environment limited the usefulness of this method.

B. Vector-host contract reduction

Vector-host contact can be reduced by the following protective measures:-

· Remain in well screened areas at night.

· Use mosquito bed nets.

· Wear clothing that cover most of the body.

· Use insect repellent on exposed skin.

· Use a flaying insect spray in living and sleeping areas in the evening.

C. Malaria Parasite Reduction

· Early diagnosis and treatment of malaria cases with effective chemotherapy.

· Use of chemoprophylaxis.

· Use of malaria vaccines: Anti-gamete vaccines, Anti Morozoites, and Antisporozoite vaccines.

Control of patient, contact and the immediate environment.

When you diagnose a case of malaria:-

· Report to local health authority.

· For hospitalized patients take blood precautions.

· Patients should be in mosquito-proof areas from dusk to down.

· Investigate contacts and source of infection. Determine history of previous infection or of possible exposure. If a history of needle sharing is obtained from the patient, investigate and treat all persons who shared the equipment. In transfusion-induced malaria, all donors must be located and their blood examined for malaria parasites and for anti-malaria antibodies. Parasites-positive donors should receive treatment.

· Specific treatment for all forms of malaria.

What is Malaria?

Malaria is a life-threatening parasitic disease transmitted by mosquitoes. It was once thought that the disease came from fetid marshes, hence the name mal aria, ((bad air). In 1880, scientists discovered the real cause of malaria a one-cell parasite called plasmodium. Later they discovered that the parasite is transmitted from person to person through the bite of a female Anopheles mosquito, which requires blood to nurture her eggs.

Today approximately 40% of the world's population mostly those living in the world's poorest countries is at risk of malaria. The disease was once more widespread but it was successfully eliminated from many countries with temperate climates during the mid 20th century. Today malaria is found throughout the tropical and sub-tropical regions of the world and causes more than 300 million acute illnesses and at least one million deaths annually.

Ninety per cent of deaths due to malaria occur in Africa south of the Sahara mostly among young children. Malaria kills an African child every 30 seconds. Many children who survive an episode of severe malaria may suffer from learning impairments or brain damage. Pregnant women and their unborn children are also particularly vulnerable to malaria, which is a major cause of perinatal mortality, low birth weight and maternal anaemia.

There are four types of human malaria Plasmodium vivax, 
P. malariae, P. ovale and P. falciparum. P. vivax and P. falciparum are the most common and falciparum the most deadly type of malaria infection. Plasmodium falciparum malaria is most common in Africa, south of the Sahara, accounting in large part for the extremely high mortality in this region. There are also worrying indications of the spread of P. falciparum malaria into new regions of the world and its reappearance in areas where it had been eliminated.

The malaria parasite enters the human host when an infected Anopheles mosquito takes a blood meal. Inside the human host, the parasite undergoes a series of changes as part of its complex life-cycle. Its various stages allow plasmodia to evade the immune system, infect the liver and red blood cells, and finally develop into a form that is able to infect a mosquito again when it bites an infected person. Inside the mosquito, the parasite matures until it reaches the sexual stage where it can again infect a human host when the mosquito takes her next blood meal, 10 to 14 or more days later.

Malaria symptoms appear about 9 to 14 days after the infectious mosquito bite, although this varies with different plasmodium species. Typically, malaria produces fever, headache, vomiting and other flu-like symptoms. If drugs are not available for treatment or the parasites are resistant to them, the infection can progress rapidly to become life-threatening. Malaria can kill by infecting and destroying red blood cells (anaemia) and by clogging the capillaries that carry blood to the brain (cerebral malaria) or other vital organs.

Malaria, together with HIV/AIDS and TB, is one of the major public health challenges undermining development in the poorest countries in the world.

Malaria parasites are developing unacceptable levels of resistance to one drug after another and many insecticides are no longer useful against mosquitoes transmitting the disease. Years of vaccine research have produced few hopeful candidates and although scientists are redoubling the search, an effective vaccine is at best years away. 

Science still has no magic bullet for malaria and many doubt that such a single solution will ever exist. Nevertheless, effective low-cost strategies are available for its treatment, prevention and control and the Roll Back Malaria global partnership is vigorously promoting them in Africa and other malaria-endemic regions of the world. Mosquito nets treated with insecticide reduce malaria transmission and child deaths. Prevention of malaria in pregnant women, through measures such as Intermittent Preventive Treatment and the use of insecticide-treated nets (ITNs), results in improvement in maternal health, infant health and survival. Prompt access to treatment with effective up-to-date medicines, such as artemisinin-based combination therapies (ACTs), saves lives. If countries can apply these and other measures on a wide scale and monitor them, then the burden of malaria will be significantly reduced. 
Malaria in pregnancy

Malarial infection during pregnancy is a major public health problem in tropical and subtropical regions throughout the world. In most endemic areas of the world, pregnant women are the main adult risk group for malaria. Malaria during pregnancy has been most widely evaluated in Africa south of the Sahara where 90% of the global malaria burden occurs. The burden of malaria infection during pregnancy is caused chiefly by Plasmodium falciparum, the most common malaria species in Africa. The impact of the other three human malaria parasites (P. vivax, P. malariae, and P. ovale) is less clear. Every year at least 30 million pregnancies occur among women in malarious areas of Africa, most of whom reside in areas of relatively stable malaria transmission.

The symptoms and complications of malaria during pregnancy differ with the intensity of malaria transmission and thus with the level of immunity the pregnant woman has acquired. While these settings are presented as two distinct epidemiologic conditions, in reality the intensity of transmission and immunity in pregnant women occurs on a continuum, with potentially diverse conditions occurring within a country.

· In areas of epidemic or low (unstable) malaria transmission, adult women have not acquired any significant level of immunity and usually become ill when infected with P. falciparum malaria. Pregnant women resident in areas of low or unstable malaria transmission are at a two-or threefold higher risk of developing severe disease as a result of malaria infection than are non-pregnant adults living in the same area. In these areas maternal death may result either directly from severe malaria or indirectly from malaria-related severe anaemia. In addition, malaria infection of the mother may result in a range of adverse pregnancy outcomes, including spontaneous abortion, neonatal death, and low birth weight (LBW). 

· In areas of high and moderate (stable) malaria transmission, most adult women have developed enough immunity that, even during pregnancy, P. falciparum infection does not usually result in fever or other clinical symptoms. In these areas, the principal impact of malaria infection is associated with malaria-related anemia in the mother and with the presence of parasites in the placenta. The resultant impairment of fetal nutrition contributing to low birth weight is a leading cause of poor infant survival and development. In areas of Africa with stable malaria transmission, P. falciparum infection during pregnancy is estimated to cause as many as 10 000 maternal deaths each year, 8% to 14% of all low birth weight babies, and 3% to 8% of all infant deaths. 

Despite the toll that malaria exacts on pregnant women and their infants, until recently this was a relatively neglected problem, with less than 5% of pregnant women having access to effective interventions. The promising news is that during the past decade potentially more effective strategies for the prevention and control of malaria in pregnancy have been developed and demonstrated to have a remarkable impact on improving the health of mothers and infants. Malaria prevention and control during pregnancy has a three-pronged approach:

1. intermittent preventive treatment; 

2. insecticide-treated nets; and 

3. case management of malaria illness. 

The fact that in most African countries over 70% of pregnant women make multiple antenatal clinic visits provides a major opportunity for prevention of malaria, along with other priority diseases affecting pregnant women.

In areas of stable P. falciparum transmission, prevention of asymptomatic malaria infection through a two-pronged approach of IPT and ITNs will result in the greatest health benefits.

· Intermittent preventive treatment (IPT) involves providing all pregnant women with at least two preventive treatment doses of an effective antimalarial drug during routine antenatal clinic visits. This approach has been shown to be safe, inexpensive and effective. A study in Malawi evaluating IPT showed a decline in placental infection (32% to 23%) and in the number of low birth weight babies (23% to 10%). It also found that 75% of all pregnant women took advantage of IPT when offered. 

· Insecticide-treated nets (ITNs) decrease both the number of malaria cases and malaria death rates in pregnant women and their children. A study in an area of high malaria transmission in Kenya has shown that women protected by ITNs every night during their first four pregnancies produce 25% fewer underweight or premature babies. In addition, ITN use benefits the infant who sleeps under the net with the mother by decreasing exposure to malaria infection. ITNs should be provided to pregnant women as early in pregnancy as possible, and their use should be encouraged for women throughout pregnancy and during the postpartum period. Health education programmes, social marketing and lobbying to reduce the prices of ITNs and re-treatments are helping to encourage the use of ITNs by pregnant women. 

In areas of unstable P. falciparum transmission, non-immune pregnant women exposed to malaria require prompt case management of febrile illness. Although at present there are no fully effective tools to prevent malaria among non-immune women, ITNs will decrease exposure to infective mosquito bites and thus would be expected to provide benefit in decreasing symptomatic infections. Essential elements of the antenatal care package should, therefore, include malaria diagnosis, where available and needed, and treatment with antimalarial drugs that have an adequate safety and efficacy profile for use in pregnancy.

Roll Back Malaria, in partnership with Making Pregnancy Safer, has brought a new emphasis to the burden of malaria in pregnant women within malaria control efforts. However, there remain obstacles to implementing effective programmes and reaching women who will benefit the most from them, particularly high risk adolescents in their first pregnancies. Many women in Africa lack access to medical care and may have limited access to effective tools such as ITNs, especially in remote areas. Delivery of cost-effective malaria prevention to pregnant women will require: 

· increased awareness of the problem among communities most affected by malaria; 

· integration of malaria control tools with other health programmes targeted to pregnant women and newborns; 

· strengthened antenatal care systems and involvement of traditional birth attendants where they are part of health service delivery; and 

· financial investment. 
Children and malaria

· Malaria accounts for one in five of all childhood deaths in Africa. Anaemia, low birth-weight, epilepsy, and neurological problems, all frequent consequences of malaria, compromise the health and development of millions of children throughout the tropical world. Yet much of the impact of malaria on the world's children could be prevented with currently available interventions.

The unacceptable mortality from malaria

· Over 40% of the world's children live in malaria-endemic countries. Each year, approximately 300 to 500 million malaria infections lead to over one million deaths, of which over 75% occur in African children < 5 years infected with Plasmodium falciparum1. The rapid spread of resistance to antimalarial drugs, coupled with widespread poverty, weak health infrastructure, and, in some countries, civil unrest, means that mortality from malaria in Africa continues to rise. The tragedy is that the vast majority of these deaths are preventable.

Under-recognized consequences of malaria

· The profound consequences that one or more episodes of malaria may have on a child's subsequent health and development are often unrecognized or inadequately managed.

Low birth weight

· Malaria in pregnancy leads to low birth weight and premature delivery, both of which are associated with an increased risk of neonatal death and impaired cognitive development. In many parts of the developing world, specialist care for low birth weight babies is very limited, and untreated hypoglycemia (low blood glucose, a common problem in low birth weight babies) may cause brain damage.

Consequences of cerebral malaria

· Approximately 7% of children who survive cerebral malaria (a severe form of the disease, characterized by coma and convulsions) are left with permanent neurological problems. These include weakness, spasticity, blindness, speech problems and epilepsy. The limited availability of specialized educational provision and equipment for such children means that opportunities for subsequent learning, and for attainment of independence, are compromised even further. Epilepsy may be inadequately treated, or untreated, due to lack of appropriate drugs and expertise, and further injury or death may result from uncontrolled convulsions. Recent evidence suggests that some children who appear to have made a complete neurological recovery from cerebral malaria may develop significant cognitive problems (attention deficits, difficulty with planning and initiating tasks, speech and language problems), which can adversely affect school performance2.

Anaemia

· Although nutritional deficiencies, hookworm infection, and HIV all predispose to anemia in children, evidence suggests that, in endemic countries, malaria is one of the most important factors. Antimalarial drug resistance exacerbates the situation, by increasing the proportion of children who fail to adequately clear parasitaemia after treatment, and who consequently remain anemic. It has been estimated that severe malarial anemia causes between 190 000 and 974 000 deaths each year among children < 5 years3. Although blood transfusion may be life-saving in this situation, it also exposes children to the risk of HIV and other blood-borne diseases.

Recurrent fever

· It is estimated that African children have between 1.6 and 5.4 episodes of malarial fever each year, a figure that varies according to geographical and epidemiological circumstances3. Children are vulnerable to malaria from about 4 months of age, and, in highly endemic areas during the peak transmission season, approximately 70% of one-year-olds have malaria parasites in their blood. Fever reduces appetite, and exacerbates malnutrition. Recurrent episodes of malaria in the child, or in a family member (which may mean that the child is required to stay at home to help with domestic chores), are likely to result in the loss of a substantial amount of time from school.

· Preliminary data from Sri Lanka also suggest that multiple attacks of uncomplicated malaria per se have a deleterious effect on school performance, and that this is independent of both school absenteeism and socioeconomic circumstances.

The renewed urgency to Roll Back Malaria

· Recognition of the unacceptable mortality and morbidity from malaria in Africa, and the availability of a number of evidence based, cost-effective interventions, led to the formation, in 1998, of the Roll Back Malaria initiative. In the Abuja Declaration of April 2000, African Heads of State resolved to support scaling-up of the following interventions, which form the core of the Roll Back Malaria strategy, aimed at halving mortality from malaria in Africa by 2010.

The tools to Roll Back Malaria

· There are a number of evidence-based, cost-effective interventions which, if brought to scale in malaria-endemic countries, could have a significant impact on both morbidity and mortality from malaria.

Insecticide-treated nets (ITNs)

· ITNs have been shown to reduce all-cause mortality among children < 5 years by approximately 20%4. This translates to the prevention of almost 0.5 million deaths each year in Africa south of the Sahara. ITNs also protect against the development of anemia in both pregnant women and young children, the groups at highest risk from malaria and malarial anemia. Nets can cost as little as US$ 1.7, while a year's supply of insecticide to re-treat a net costs from US$ 0.3 to US$ 0.6.

· The recent development of long-lasting, wash-resistant ITNs, which will remain effective for up to four years, will avoid the current need to re-treat nets with insecticide every 6 to 12 months, which has proved extremely difficult to sustain.

Intermittent preventive treatment

· Intermittent treatment of pregnant women with sulfadoxinepyrimethamine (SP) has been shown to reduce the risk of maternal anaemia, placental parasitaemia, and low birth weight, and is now being integrated into the malaria control programmes of a number of African countries. Recent research from the United Republic of Tanzania has also demonstrated that treatment of infants with SP at 2, 3, and 9 months of age, at the time of routine immunization, reduces episodes of clinical malaria by 60%, and episodes of severe anemia by 50%5.

· Although further research is needed to determine whether similar results can be obtained in other epidemiological settings, this study introduces the promising possibility of using the Expanded Programme on Immunization (EPI) for the sustainable delivery of a number of possible interventions (antimalarial drugs, vitamin A, iron supplementation, ITNs) against malaria and anemia.

Antimalarial drug combination therapy

· The combined administration of antimalarial drugs such as SP, to which resistance is developing rapidly, with artesunate, a derivative of the Chinese plant Artemisia annua, has been shown in field trials in several parts of Africa to markedly improve cure rates for malaria.

· In a joint effort to provide essential medicines at affordable prices, WHO has negotiated an agreement with a major pharmaceutical company to make a co-formulated artemisinin artemisinincontaining combination therapy available for public sector use in malaria-endemic countries at cost price (approximately US$ 1 per young child for a full treatment course). Similar arrangements are being explored with other companies manufacturing combination antimalarial drugs.

· Finding the financial resources to pay for the greatly increased cost of combination therapy will provide a major challenge for all African countries, and drug costs are likely to feature prominently in future country applications to the Global Fund for HIV, TB, and Malaria.

Improving access to effective antimalarial treatment

· The majority of deaths from severe malaria in childhood are caused by the delayed administration of effective antimalarial treatment. There is a relentless deterioration in the clinical condition of a young child with malaria who fails to get effective treatment, with death ensuing in a matter of hours or days. Any successful attempt to reduce mortality from malaria will have to explore novel possibilities for minimising such delays.

· Most sick children in Africa are initially treated with drugs bought from a local shop or drug-seller. Training shopkeepers in the appropriate choice and dose of antimalarial drugs for the treatment of childhood fevers is therefore a high priority. Userfriendly packaging of antimalarial drugs (such as numbered blister packs) is a low-cost way of increasing the proportion of patients who complete a full course of treatment.

· Artesunate suppositories are a potentially useful way of providing effective emergency treatment for patients unable to tolerate oral medicine, who are at home or in a rural health centre. In such situations, transport to hospital may take several hours, and it is therefore essential to commence antimalarial therapy prior to transfer.

Strengthening health infrastructure

· To justify the considerable time and expense of taking their child to a health facility or hospital in rural Africa, a parent must be confident that the treatment their child will receive at the health facility will be superior to treatment that can be obtained nearer the home. Unfortunately, this is often not the case. There is a critical need to establish systems for ensuring that health facilities have adequate stocks of drugs and clinical consumables, and that health facility staff are trained and supervised in the rapid identification, resuscitation, and subsequent clinical care of children with severe malaria.

Summary

· Malaria still kills an unacceptable number of African children each year, and blights the life of many millions more. Recent scientific advances now make it possible to dramatically reduce this burden. It will require an enormous financial, technical, and political commitment to reduce the number of childhood malaria deaths in Africa from the current level of one every 30 seconds. At the start of the 21st century, there is unprecedented political momentum to carry this challenge forward. It will be well worth the effort.
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Insecticide-treated mosquito nets

Most malaria-carrying mosquitoes bite at night. Mosquito nets, if properly used and maintained, can provide a physical barrier to hungry mosquitoes. If treated with insecticide, the effectiveness of nets is greatly improved, generating a chemical halo that extends beyond the mosquito net itself. This tends to repel or deter mosquitoes from biting or shorten the mosquito s life span so that she cannot transmit malaria infection.

Trials of insecticide-treated nets (ITNs) in the 1980s and 1990s showed that ITNs reduced deaths in young children by an average of 20%. Unfortunately, ITNs can be expensive for families at risk of malaria, who are among the poorest in the world, and cost is not the only barrier to their effective use. Often people who are unfamiliar with ITNs, or who are not in the habit of using them, need to be convinced of their usefulness and persuaded to re-treat the nets with insecticide on a regular basis.

In some areas where mosquito nets are already widely used, it has been estimated that less than 5% are re-treated to achieve their expected impact. WHO has worked with mosquito net and insecticide manufacturers to make re-treatment as simple as possible. However, the best hope lies with newly developed, long-lasting treated nets which may retain their insecticidal properties for four to five years the life span of the net thus making retreatment unnecessary.

One of the targets set at the Abuja Summit in April 2000 was to have 60% of populations at risk sleeping under ITNs by 2005. This will require 32 million mosquito nets and a similar number of insecticide re-treatments each year. To achieve this, much work still needs to be done to make ITNs affordable, widely available, and most importantly, appealing to the consumer. A variety of different approaches are being taken to promote ITN use, reduce their cost and ensure their quality:

· Social marketing schemes, health education campaigns and the development of a 'net culture' through promotion and publicity will all play their part in creating the necessary demand. 

· In the Abuja Declaration, African governments committed themselves to reduce or eliminate the tariffs and taxes imposed on mosquito nets, netting materials and insecticides, in order to help lower retail prices. Almost 20 countries have reduced or waived such taxes and tariffs since the summit. 

· Countries are also working to encourage the development of local industries and competition among them by ensuring private sector investment in manufacturing and importing mosquito nets. 

· Further government action in the form of targeted subsidies, or subsidy schemes, is needed to bring ITN prices down to a level affordable to the poorest families. 

· Since many mosquito nets currently in use have been distributed by NGOs or other organizations, WHO has recently drawn up a set of standard specifications for netting materials to make the procurement and quality control of ITNs easier. 

Epidemic prediction and response

EPIDEMICS can occur when malaria attacks vulnerable populations with little or no immunity. In such situations, people of all age groups are at risk of death or severe disease. Epidemics of Plasmodium falciparum malaria, the most severe form of the disease, can be devastating if not controlled in a timely manner. The populations most at risk of epidemics are those living in highlands, arid and desert-fringe zones, as well as those living in areas where successful control measures have not been consolidated or maintained.

Factors which may precipitate a malaria epidemic fall into two categories: natural (climatic variations, natural disasters), and man-made (conflict and war, agricultural projects, dams, mining, logging). Most of these factors modify the physical environment, and increase the capacity of mosquitoes to transmit malaria. Some factors also result in massive population movements that expose non-immune populations to malaria infection.

Because malaria epidemics occur in populations not normally exposed to the disease, or who are exposed for only a short part of the year, local health services are usually unprepared to predict, detect and control such epidemics in time, resulting in severe cases and high death rates. When control measures are taken, they are often too late and are implemented with minimal coordination and expertise, resulting in only a marginal benefit. Then, with the epidemic over, hard-won lessons are gradually forgotten, until the next epidemic comes along.

To a large extent malaria epidemics are predictable, through a combination of socioeconomic and meteorological information and local epidemiological knowledge. Man-made epidemics, in particular, can be predicted with considerable precision, for example in relation to irrigation projects. Multisectoral action can help prevent them from occurring.

It is harder to predict malaria epidemics arising from natural causes. However, such epidemics tend to recur, and it is important to learn from past experiences. WHO is currently supporting retrospective analyses of malaria epidemics in seven African countries. 
Such systems must include the use of valid and accurate indicators. Research aimed at validating epidemic indicators is currently taking place in Eastern and Southern African countries, including Kenya, the United Republic of Tanzania and Uganda. RBM is exploring the possibility of establishing a regional technical network for Asian countries, focusing on analysing past experiences and establishing accurate forecasting indicators.

Forecasting and early warning can reinforce local preparedness, and allow authorities and communities to use cost-effective and timely control options to prevent excessive deaths. RBM is also assisting countries to develop strategies for epidemic preparedness and emergency action. RBM provides standard treatment protocols for potential epidemic situations, and promotes the stockpiling of efficacious antimalarial drugs and other essential supplies for rapid distribution in emergency situations.

Malaria-Free Initiative: Arabian Peninsula and North Africa
In 2004, a strategy of expansion of malaria-free areas, including the Arabian Peninsula and North Africa, was adopted as part of the Regional Office’s vision for expansion of disease-free

areas. Saudi Arabia and Yemen are the only two countries in the Arabian Peninsula that still have local malaria transmission; the other 5 countries have eliminated malaria or are very close. In Saudi Arabia, after a comprehensive situation analysis and feasibility study, an elimination strategy was developed in 2004 with the goal of malaria elimination by 2010. Implementation of the strategy has resulted in a significant continuous decrease in malaria cases (204 indigenous cases reported in2005). Coordination with Yemen in cross-border malaria activities and establishment of border health posts for screening and treating migrants are important activities.Yemen, with 900 000 estimated malaria cases and 60% of population at risk, is the main challenge for realizing this goal. However, in areas where the programme has been strengthened, successful results are being obtained. This success is evident in theexperiences of Socotra Island, which is very close to achieving malaria-free status, and Tihama region, which had had a significant decrease in malaria prevalence.

Prevention of reintroduction of malaria to malaria-free areas is an important objective of the malaria-free initiative.Malaria-free countries of the Arabian Peninsula (Bahrain, Kuwait, Oman,Qatar and United Arab Emirates) still have the malaria vectors and receive a number of imported cases annually. A strong programme for vector monitoring and epidemiological

surveillance is needed to prevent reestablishment of local malaria transmission. The wide spread of parasite and vector resistance and the re-emergence of other vector-borne diseases (e.g. Rift Valley Fever,leishmaniasis, Crimean–Congo haemorrhagic fever, dengue) areadditional factors which require an intercountry and subregional approach for control and elimination of malaria and other vector-borne diseases.

In March 2006, Deputy Ministers of Health of GCC countries met in Cairo to discuss mechanisms for supporting the malaria control programme in Yemen to achieve the goal of malaria elimination by 2015.
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