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Malaria

1. Introduction of Malaria

Malaria is a vector-borne infectious disease caused by protozoan parasites of the genus
Plasmodium. It is transmitted to humans through the bite of infected female Anopheles
mosquitoes. Malaria remains a significant public health concern, particularly in tropical and
subtropical regions.
Key Points:

e Acute Disease: Symptoms may appear within 10 to 15 days after infection.

e Chronic Cases: Can occur if not treated promptly, leading to severe health

complications.

2. Causative Agents

There are five species of Plasmodium that can infect humans, each with varying levels of

severity:

Plasmodium Transmission Geographic Severity

Species Distribution

Plasmodium Most common and Africa, Southeast Asia, Severe malaria, can

falciparum deadly South America cause death
Plasmodium Common in malaria-  South Asia, Southeast Generally less severe,
121(1).4 endemic areas Asia, Central America but can cause relapse
Plasmodium Rare, similar to P. West Africa Generally less severe,
ovale vivax can cause relapse
Plasmodium Less common Africa, Southeast Asia,  Generally less severe,
malariae South America can lead to chronic
infections
Plasmodium Primarily a zoonotic  Southeast Asia Can cause severe
knowlesi infection malaria in humans
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3. Life Cycle of Malaria

The life cycle of Plasmodium involves two hosts: the female Anopheles mosquito (vector) and
humans (definitive host).
Stages of the Life Cycle:
1. Sporozoite Stage:
o When an infected Anopheles mosquito bites a human, it injects sporozoites into
the bloodstream.
o Sporozoites travel to the liver, where they mature into schizonts.
2. Liver Stage (Pre-Erythrocytic Phase):
o Schizonts multiply asexually in liver cells, forming thousands of merozoites.
o After about 1-2 weeks, the schizonts burst, releasing merozoites into the
bloodstream.
3. Erythrocytic Stage (Blood Stage):
o Merozoites infect red blood cells (RBCs) and undergo asexual reproduction,
leading to the formation of more merozoites.
o This stage is responsible for the clinical symptoms of malaria.
o Some merozoites develop into gametocytes (sexual form).
4. Gametocyte Stage:
o Ifanother mosquito bites an infected human, it ingests the gametocytes.
o Inthe mosquito's stomach, gametocytes develop into gametes, fertilization
occurs, and a zygote forms.
o The zygote develops into an oocyst, which releases sporozoites that migrate to
the mosquito's salivary glands, completing the cycle.
Life Cycle Diagram:

(You can visualize this life cycle using a flowchart or diagram format for better understanding.)

4. Clinical Features

Symptoms:
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Malaria presents with a variety of symptoms, which may include:
o Fever: Often cyclical (e.g., every 48 or 72 hours).
o Chills: Shivering episodes.
o Sweats: Heavy sweating following fever.
o Headache: Moderate to severe.
o Nausea and vomiting: Gastrointestinal symptoms.
e Muscle and joint pain: General malaise.
e Anemia: Due to the destruction of red blood cells.
e Splenomegaly: Enlargement of the spleen.
Severe Malaria:
In cases of severe malaria, particularly caused by P. falciparum, symptoms may escalate to
include:
e Cerebral malaria: Neurological symptoms, such as seizures or altered consciousness.
o Respiratory distress: Acute respiratory distress syndrome (ARDS).
e Hemoglobinuria: Dark urine due to hemolysis.

e Organ failure: Kidney or liver failure.

5. Epidemiology

Global Burden:

o Endemic Regions: Malaria is prevalent in sub-Saharan Africa, parts of South Asia,
Southeast Asia, and Latin America.

o Incidence: Approximately 229 million cases were reported globally in 2019, with
significant morbidity and mortality, particularly among vulnerable populations (e.g.,
children and pregnant women).

e Mortality: In 2020, malaria accounted for an estimated 627,000 deaths worldwide.

Risk Factors:

e Geographical location: Living in or traveling to endemic areas.

e Environmental conditions: Warm, humid climates conducive to Anopheles mosquito
breeding.

e Socioeconomic status: Limited access to healthcare and prevention measures.

Fb Page: Mero Healthline prepared by Bijay kumar mahato and team

Contact for Loksewa (HA AHW ANM SN) study notes and question set: +9779700353904




MERO HEALTHLINE

e Lack of immunity: Individuals in non-endemic areas or children in endemic areas.

6. Diagnosis

Clinical Diagnosis:
e Based on the presentation of symptoms, particularly fever and chills.
Laboratory Diagnosis:
1. Microscopy:
o Thin and thick blood smears: Used to identify Plasmodium species and
determine parasitemia (percentage of infected red blood cells).
2. Rapid Diagnostic Tests (RDTSs):
o Detect specific antigens produced by Plasmodium species in the blood.
3. Polymerase Chain Reaction (PCR):
o Molecular technique used for detecting low levels of parasites and differentiating
species.
Differential Diagnosis:

e Rule out other febrile illnesses such as dengue, typhoid fever, or viral infections.

7. Treatment

Antimalarial Drugs:
1. First-line Treatment:
o Artemisinin-based Combination Therapies (ACTs):
= Artemether-lumefantrine, artesunate-amodiaquine, etc.
o Effective for uncomplicated P. falciparum malaria.
2. Severe Malaria:
o Intravenous (IV) Artesunate: Preferred for severe cases, followed by oral ACTs
once the patient can tolerate oral medication.
o Quinine: An alternative for severe malaria in specific contexts.

3. Relapse Treatment:
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o Primaquine: Used for P. vivax and P. ovale to eliminate hypnozoites and prevent
relapse.
Considerations:
e Treatment should be based on local guidelines and resistance patterns.

e Monitor for adverse drug reactions and ensure proper follow-up.

8. Prevention

Vector Control Measures:
1. Insecticide-treated nets (ITNs):
o Distribution and promotion of bed nets treated with long-lasting insecticides.
2. Indoor residual spraying (IRS):
o Spraying insecticides on walls and ceilings to kill mosquitoes.
3. Environmental Management:
o Reducing mosquito breeding sites by improving drainage and sanitation.
Chemoprevention:
o Intermittent preventive treatment (IPT) for vulnerable populations:
o IPT for pregnant women and infants in endemic areas to reduce malaria risk.
Community Education:
e Raise awareness about malaria prevention, symptoms, and the importance of seeking

treatment.

9. Recent Public Health Strategies

Global Initiatives:
e World Health Organization (WHO) Global Malaria Strategy:
o Aiming to reduce malaria incidence and mortality through effective vector
control, treatment, and surveillance.
e Malaria Vaccine:
o RTS,S/AS01 (Mosquirix): The first malaria vaccine recommended for use in

children in endemic regions to provide partial protection.
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Challenges:
o Drug Resistance: Ongoing monitoring for resistance to antimalarial medications.
o Insecticide Resistance: Development of resistance among malaria vectors necessitates
the use of alternative control strategies.
Future Directions:
o Enhanced research into new treatments and vaccines.
o Strengthening healthcare systems to ensure access to prevention and treatment

services.

10. Summary

Malaria is a preventable and treatable disease that poses significant health challenges in
endemic regions. Comprehensive strategies that include effective diagnosis, prompt treatment,
vector control, and community engagement are crucial for reducing malaria incidence and

mortality worldwide.
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