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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.

· According to WHO latest report, the global estimates of the incidence of malaria in the world is 300-500 million clinical cases annually.

· 1.5-2.7 million people die of malaria each year. One million deaths are among children under five years of age.

· 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.

Distribution:

In 1997, malaria risk of varying degrees existed in 100 countries and territories. In 92 of these, transmission included the malignant (Plasmodium falciparum) form of the disease. Over 40% of the world population lived in areas with malaria risk. As reported in 1996, the global malaria situation is serious and becoming worse. Overall, the situation has not changed and global estimates remain the same. Countries in tropical Africa account for more than 90% of the total malaria incidence and the great majority of malaria deaths.

Plasmodium falciparum is the predominant malaria parasite in tropical Africa, the Amazon areas, South East, Asia, and Oceania. In the rest of the world it is less common. It is the main cause of severe clinical malaria and mortality, striking young children, non-immune adults, and women during their first pregnancies. Early diagnosis and prompt adequate treatment are paramount in the prevention of mortality. The vast majority of malaria deaths occur among young children in tropical Africa, especially in remote rural areas with poor access to health services. Outside tropical Africa, malaria deaths occur mainly among non-immune newcomers to endemic areas, for example among agricultural workers, gold and gem miners, and settlers in new colonization areas.

During epidemics all age groups are affected. Problems may be worse in areas burdened with armed conflicts and mass movements of refugees. Some recent epidemics have been linked to climatic change, and the opening up of previously non-endemic areas to development projects. Insecticide resistance and anti-malarial drug resistance also constitute major problems. New anti-malarial drugs become increasingly expensive, making them unaffordable for the people who need them.

Several control programs are achieving a considerable reduction in the burden of malaria. In other areas, the malaria situation is worsening with large-scale epidemics and increasing mortality. In Central Asia and the Caucasus, re-introduction of malaria transmission has followed massive socio-economic degradation and the collapse of health and social services. In some countries, the re-establishment of malaria endemicity is taking place, following large-scale malaria epidemics.

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 of Malaria

A detailed knowledge of the ecology of the local insect vector and the behavior of people in endemic areas is essential for determining the most effective methods to control the disease. Political commitment on long term basis is required to make the changes necessary to implement technical programs effectively.

Division of Control of Tropical Diseases in WHO established a global malaria control strategy for malaria prevention and control. The policy regarding malaria control is: Prevention of mortality, and reduction of morbidity and social and economic loss due to malaria through progressive improvements and strengthening of local and national capabilities for malaria control.

The objectives for this strategy are:

1. By 1997: At least 90% of affected countries or territories to be implementing appropriate control programs. The objective has been successfully achieved.

2. By 2000: Malaria mortality to be reduced by at least 20% in at least 75% of the affected countries compared by 1995.

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.

3. 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.

· Use of anti-sporozite vaccine.

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.

Roll Back Malaria (RBM)

2001-2010 United Nations

Decade to Roll Back Malaria

Children and Malaria

Of the one million or more deaths from malaria that occur worldwide each year, most are in African children < 5 years of age. Children in Africa South of the Sahara are vulnerable to malaria from about 4 months of age. In areas of intense transmission, young children may have as many as six episodes of malaria each year.

Of the more than 500,000 African children who develop cerebral malaria (a severe form of the disease that affects the brain) each year 10-20% die and approximately 7% are left with permanent neurological damage. Children with malaria typically develop fever, vomiting, headache and flu-like symptoms. If untreated, the disease may progress rapidly (often within 24 hours) to convulsions, coma and death.

Malaria is a major cause of anemia in many parts of the world. Chronic anemia adversely affect a child’s growth and intellectual development. Repeated episodes of malaria may lead to severe, life-threatening anemia. Blood transfusions may save lives, but also expose the child to the risk of HIV and other blood-borne infections. 

The roll back malaria is working to reduce illness and death in young children through:

1. Prevention:

Children sleep under insecticide-treated nets (ITNs). ITNs.          Deaths among < 5 years by up to 1/3.

2. Prompt Recognition and effective treatment:

Ensure the availability of effective and affordable anti-malarial drugs especially for people in endemic areas.

3. Combat aneamias and seek treatment:
The commonest causes of Aneamias in developing world include: Malaria, Nutritional iron deficiency anaemias and intestinal parasites (especially hookworm).

4. Prevention of malaria related (LBW).
Encourage pregnant women to use ITNs and to use intermitted preventive treatment.

“Roll Back Malaria is a global partnership initiated by WHO, UNDP, UNICEF and World Bank in 1998. It seeks to work with governments, other development agencies, NGOs, and private sector companies to reduce human and socio-economic costs of malaria”.

Malaria in Pregnancy

Malaria infection during pregnancy is a major public health problem in tropical and sub-tropical regions throughout the world. In most endemic areas of the world, pregnant women are the main adult risk group for malaria. Malaria in pregnant women has been most widely evaluated in sub-Sahara Africa, were most malaria is due to P. falciparum infection, the most deadly form of the disease. Africa South of the Sahara bears 90% of the global malaria burden. Every year at least 24 million pregnancies occur among women in malarious areas of Africa, yet less than 5% of pregnant women have access to effective treatment.

P. falciparum infection during pregnancy increases the chance of maternal malaria, abortion, stillbirth, pre-maturity, intrauterine growth retardation, and infant LBW (<2500 gms) which is the greatest single risk factor for death in the first month of life. Malaria has been estimated to cause 8-14% of all LBW babies and 3-8% of all infant deaths in areas of Africa with stable malaria transmission. In terms of its effect on mothers, severe anemia increases the risk of maternal mortality, and malarial anemia is estimated to cause as many as 10,000 maternal deaths each year in Africa. The impact of the other three human malaria parasites (P. vivax, P. malariae and P. ovale) is less clear.

Malaria during pregnancy was until recently a relatively neglected problem. During the last decade potentially more effective strategies for control of malaria in pregnancies have been developed and demonstrated to have a remarkable impact on improving the health of mothers and their newborns.

· Intermittent preventive treatment (IPT) involves providing all pregnant women with at least two preventive treatments of an effective anti-malarial drug. This approach has been shown to be safe, inexpensive and effective. One study in Malawi evaluating IPT showed a decline in placental infection (32% to 23%) and in the number of LBW 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. Providing rapid diagnosis and treatment for pregnant women is also an important component of effective control and there are anti-malarial drugs which are safe and effective for use in pregnancy.

In areas of stable malaria transmission, malaria illness is not significantly more severe during pregnancy. However, in areas of Africa with unstable malaria transmission, pregnant women are at greater risk of malaria illness and therefore require special attention by antenatal care programmes.

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 to cost-effective malaria prevention to pregnant women will require:-

· Increasing 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.

“The prize of doing so will be safer pregnancies and a reduction in newborn deaths in these settings.”
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