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ABSTRACT  

One of the major parasitic diseases spread by mosquitoes in the world is malaria. Plasmodium protozoa are the 

culprits behind it. It is a newly discovered infectious disease that affects both tropical and non-tropical nations. 

Every year, over a million cases of malaria are reported, primarily affecting youngsters. The illness was once 

known as ague or marsh fever because of its connection to marshlands and wetlands. The word malaria is derived 

from the Medieval Italian word mala aria, which translates to "bad air." To treat and prevent malarial infections, 

doctors administer antimalarial drugs. Most antimalarial drugs act on the erythrocytic stage of the malaria 

infection, which is when symptoms first manifest. In 2020, India would account for over 80% of all deaths in the 

nation with 96% of all deaths and 955 instances of malaria. The pathogenesis, aetiology, medical management, 

diagnosis, life cycle, and symptoms and indicators of malaria are covered in this review article. 
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I. INTRODUCTION 
The parasite malaria, spread by the Anopheles mosquito, is extremely dangerous and a serious threat to 

world health. Humans contract it by being bitten by female Anopheles mosquitoes carrying the parasite, which 

introduces itself into the bloodstream. In areas where it is a major cause of illness and mortality, the disease is 

widespread. A serious threat to public health is malaria. Roughly two-thirds of malaria deaths occur in children 

under five, who are the most susceptible. Malaria frequently causes fever, chills, headaches, aches in the muscles, 

and exhaustion. Severe cases may result in organ failure, anaemia, or even death (1). Due to its association with 

marshlands and swamps, the disease was once known as ague or marsh fever. The term malaria comes from the 

Medieval Italian word mala aria, which means "bad air." Although it is no longer endemic, imported instances of 

malaria still happen in most of North America and Europe, where it was historically prevalent. Certain animals 

become infected with different species of Plasmodium. Different mammals, birds, and reptiles have different types 

of malaria. Throughout documented history, beginning in China about 2700 BC, references have been made to 

the distinct periodic fevers caused by malaria. Given how common malaria was in Rome, it was dubbed "Roman 

fever" and may have played a role in the fall of the Roman Empire (2). The pathophysiological, economic, and 

ecological difficulties associated with malaria are extremely complex. Reducing the breeding grounds for the 

vectors that cause morbidity and death from these diseases is a public health problem, even if some regions have 

no recorded history of malaria and many have not reported cases of the disease for 20 years or more. 

Approximately 40% of the world's population, or 2.5 billion people, live in malaria-risk zones today. One of these 

locations is susceptible to malaria transmission, and the regional (3). Despite significant global efforts over the 

past ten years to reduce the malaria burden, millions of children remain at risk, particularly in tropical regions. 

Malaria cases in India have also decreased significantly, from 2 million in 2000 to 1.1 million in 2015 (4). 
Plasmodium falciparum has the lowest incubation time (9–40 days), while Plasmodium malariae has the longest 

(40–60 days), during which the patient is asymptomatic. After that, a two- to three-day prodrome sets in with 

vague symptoms including headache, exhaustion, myalgia, arthralgia, and chest and abdomen pain that may be 

mistaken for any mild viral infection. Fever, the primary symptom of malaria, then starts to develop. Fever is 

frequently elevated, reaching as high as 40°C in non-immune people and children. An infection with Plasmodium 

vivax may be linked to severe rigors (5,6). The traditional malarial paroxysm is characterized by fever, chills, and 

rigors that come on periodically (48 hours for vivax and ovale, 72 hours for malariae). Other symptoms include 

nausea, vomiting, diarrhea, back pain, myalgia, pallor, and jaundice. It coincides with the plasmodium merozoites' 

release from the lysed red blood cells (7). A blood smear is a blood sample spread over a glass slide that has been 
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stained with a particular chemical. All blood smears were previously inspected by laboratory experts under a 

microscope. Digital automated devices can now be employed to assist in the examination of blood smears. 

Examining a blood smear is done to determine the quantity, size, and form of three different types of blood cells: 

White blood cells combat infection; platelets aid in blood clotting; and red blood cells transport oxygen from your 

lungs to the rest of your body. Other names for this product include blood smear analysis, manual differential, 

blood film, peripheral smear, peripheral blood film, smear, and blood cell morphology (8,9).  This test aids in 

determining whether a blood sample contains malaria antigens. This test uses a testing strip that contains an anti-

malarial antibody. When a drop of blood is added to the testing strip, the color of the strip changes to show a 

positive outcome. The result of an antigen-antibody response is this color shift. Nevertheless, it might not be 

possible to identify the precise Plasmodium species that is causing the infection with this test (10). Antimalarial 

medications are prescribed to treat and prevent malarial infections. The majority of antimalarial medications target 

the malaria infection's erythrocytic stage, which is when symptoms start to appear. Pre-erythrocytic activity for 

the majority of antimalarial drugs is not well understood. For all types of malaria, treatment of the acute blood 

stage infection is required. In addition, terminal prophylaxis with a medication that fights hypnozoites is necessary 

for infections caused by Plasmodium ovale or Plasmodium vivax (11). 

 

TYPES OF MALARIA 

Malaria originates in five different forms: 

 Plasmodium vivax (P. vivax) 

Sickness in a milder form that is usually not deadly. Animals with the infection, however, still require medical 

attention since, if left untreated, they might develop a variety of health issues. Geographically speaking, this 

variety is found in the most places worldwide. P. vivax is responsible for around 60% of infections in India. This 

parasite may persist in the body for years without harming people and has a liver stage. If the patient is not given 

treatment, the liver stage may reactivate after months or even years without symptoms, resulting in malaria bouts 

known as relapses. 

 Plasmodium ovale (P. ovale) 

Lesser variation of the illness that is usually not deadly. The afflicted person must still receive treatment, though, 

as the infection may worsen and result in a variety of health issues. This parasite may live in the body for years 

without harming it and has a liver stage. After months or even years without symptoms, the liver stage may 

reactivate and trigger relapses, or malaria episodes, if the patient is not treated. 

 Plasmodium falciparum (P. faliparum) 

The disease's most dangerous variation. Africa is where it is most prevalent, particularly in sub-Saharan Africa. 

According to available data, incidents are now being documented in regions of the world where it was previously 

believed that this kind had been exterminated. 

 Plasmodium knowlesi (P. knowlesi) 

Produces malaria in macaques and has the potential to infect people. 

 Plasmodium malariae (P. malariae) 

Milder kind of the illness that is usually not lethal. Even yet, the diseased animal still requires medical attention 

because failing to do so might result in a number of other health issues. It has been reported that this kind of 

parasite can remain in some people's blood for several decades (2,12). 

 

EPIDEMIOLOGY 

Malaria is mostly a tropical and subtropical disease that is common in hot, humid areas of South and 

Central America, Asia, and Africa. More than 100 nations currently have an endemic malaria situation, and 40% 

of the global population resides in a region where infection is possible. There are differences in the rate of malaria 

transmission between nations, regions, and even within individual countries. In addition to having warm 

temperatures and enough of rainfall that are ideal for mosquito reproduction, endemic areas also include coexisting 

populations of malaria parasites and human hosts. Seasonal maps that show where epidemics are likely to develop 

and when transmission will be at its peak can be created due to the necessary climate conditions. These seasonal 

data should aid in the creation of malaria control schedules and enable health services target their control efforts-

drug acquisition and anti-vector measures, for example-appropriately. The map displays regions of the world with 

varying degrees of endemicity, or the intensity of transmission (13,14). Sub-Saharan Africa, along with other 

tropical and sub-tropical locations like Asia, the Middle East, and Central and South America, are known to have 

high malaria rates. The mosquito vector and the geographic distribution of malaria are coordinated. Malaria is 

therefore typically not seen at high altitude locations. Despite the presence of Anopheles mosquitoes in the US, 

public health initiatives have halted the spread of parasites. Therefore, "imported malaria," or malaria contracted 

by a person visiting the country from an endemic zone, accounts for the majority of cases of malaria in the United 

States. There are two types of factors that can start a malaria epidemic: man-made (conflict and war, agricultural 

projects, dams, mining, forestry), and natural (climatic fluctuations, natural disasters). The majority of these 

elements alter the physical environment and boost mosquito potential to spread malaria. Massive population 
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movements caused by certain conditions also expose nonimmune people to malaria infection. Understanding 

which communities will be most at risk and designing control programs appropriately depends heavily on the 

epidemiology of malaria (13,15,16). According to the World Health Organization's malaria report, there were 241 

million cases of malaria globally in 2020, with 627,000 deaths. This is approximately 14 million more cases and 

69,000 more deaths than in 2019. Approximately 96% of all deaths and 955 cases of malaria will occur in India 

in 2020, accounting for roughly 80% of all deaths in the country. Twenty-four countries have reported malaria 

deaths to the WHO since 2015. Within Over the same period, the number of malaria cases decreased by 27.6%, 

28.4% in 2019 from 390,000 to 444,600, while the 11 countries with the largest number of cases increased from 

150 million in 2015 to 163 million in 2020. India is the only highly endemic nation whose percentage decreased 

by 17.6% in 2019 compared to 2018. In 2018, the Annual Parasitic Incidence (API) decreased by 27.6% from 

2017 to 2018, and in 2019, it decreased by 28.4% from 2018 to 2019. Since 2015, India has had fewer than one 

API. Across 2015, initiatives to combat malaria were launched across the nation. Every year, mosquitoes infect 

almost 40 million individuals in India (1). 

 

ETIOLOGY 

Plasmodium parasites are the cause of malaria. A vertebrate host and an arthropod vector are involved in 

the heterotenous life cycle of Plasmodium species, which belong to the apicomplexa class. Humans, birds, rodents, 

monkeys, and reptiles are examples of vertebrate hosts. Each Plasmodium species will only infect a restricted 

spectrum of hosts and vectors, making them generally host and vector specific (17,18). Plasmodium falciparum, 

P. vivax, P. malariae, P. ovale, and P. knowlesi are the five species of Plasmodium known to infect people and 

cause malaria, a protozoan disease. The bite of an infected female anopheles mosquito is the most significant 

mode of transmission.  using tainted needles and donating blood that has become contaminated.  Through the 

placenta, from the sick mother to the fetus (4).  

 

 
Fig.1: A few malaria causes. 

 

SIGNS AND SYMPTOMS 

Fever and associated symptoms are the hallmarks of malaria, a febrile sickness. But it's crucial to keep 

in mind that malaria is not just a simple illness characterized by a fever, chills, and rigors. In fact, malaria can 

appear with so many various and severe forms in a malarial environment that it may need to be ruled out as a 

differential diagnosis for nearly all clinical issues. Malaria is a cunning mimic, especially in regions where it is 

endemic. Anemia in the blood is the cause of all clinical manifestations of malaria. The 'malarial pigment' and 

hemolysis of the infected red cell are caused by the developing parasite gradually consuming and breaking down 

intracellular proteins, primarily hemoglobin. The red cell becomes less flexible and more spherical as a result, and 

this also modifies the red cell membrane's transport characteristics. Certain substances and poisons are released 

when merozoites break apart red blood cells (19,20). Malaria's clinical symptoms are caused by the parasite's 

blood stage phase of life cycle. Malaise, abdominal discomfort, anemia, splenomegaly, chills, fever, and non-
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specific flu-like symptoms are among the signs and symptoms of malaria. Malaria fevers occur on a periodic basis 

and coincide with the asexual growth of parasites. However, because this recurrent fever is often not observed 

clinically, it is not always useful in differentiating malaria from other fever-causing conditions. For instance, fevers 

brought on by P. falciparum infections occur every 48 hours. This is the amount of time P. falciparum needs to get 

from the ring stage to rbc rupture and invasion of other rbcs, the point at which the parasite returns to the ring 

form as indicated by morphology. Splenogaly, vascular sequestration, and the rupture of infected erythrocytes all 

contribute to anemia. Severe anemia, respiratory distress, renal failure, cerebral malaria, and mortality are among 

the more severe malarial symptoms. Falciparum malaria may cause as much as 40% of deaths in non-immune 

people (21,22). 

 
Fig.2: Malaria signs and symptoms. 

 

LIFE CYCLE OF MALARIA PARASITES 

The expression of particular proteins is necessary for the survival of the malaria parasite in both 

vertebrate and invertebrate hosts, due to its intricate life cycle. These proteins are necessary for numerous cell 

types to enter, for intracellular and extracellular survival, and to evade host immunological reactions. Sporophytes 

of Pseudomyces falciparum and malariae produce instant schizophrenia when injected into a human host; 

sporozoites of Pseudomyces ovale and vivax P. can cause delayed schizophrenia after passing through the 

aforementioned hypnozoite phase (23). Plasmodia go through several stages during their two-host life cycle, just 

like many other protozoa. Approximately 1 × 7 μm in size, the uninucleate, lancet-shaped sporozoite is the stage 

that is infectious to humans. In the midgut of vector anopheline mosquitoes, sexual reproduction produces 

sporozoites, which then go to the salivary gland. Upon biting a human, an infected Anopheles mosquito may inject 

saliva and sporozoites into tiny blood vessels. It is believed that 30 minutes after inoculation, sporozoites penetrate 

liver parenchymal cells. The parasite grows into a spherical, multinucleate liver-stage schizont within the liver 

cell, containing between 2,000 and 40,000 uninucleate merozoites. We refer to this massively amplified process 

as exoerythrocytic schizogony. The duration of the exoerythrocytic or liver phase of the illness typically ranges 

from 5 to 21 days, contingent upon the plasmodium species. On the other hand, liver-stage schizont maturation 

may be postponed for up to a year in cases of P vivax and P ovale infections. Hypnozoites are the name for these 

inactive liver-phase parasites. The adult schizonts finally burst, releasing thousands of uninucleate merozoites into 

the bloodstream, regardless of the amount of time needed for growth. One red blood cell can be infected by each 

merozoite. The merozoite evolves into a spherical or banana-shaped, uninucleate gametocyte or an erythrocytic-

stage (blood-stage) schizont within the red cell through the process of erythrocytic schizogony. Upon rupture, the 

mature erythrocytic-stage schizont releases 8–36 merozoites, each measuring 5–10 μm in length, into the 

bloodstream. These merozoites then infect erythrocytes in a subsequent generation. The traditional periodicity of 

fever in malaria is caused by the length of time needed for erythrocytic schizogony, which establishes the interval 

between the release of consecutive generations of merozoites. This duration varies depending on the species of 

plasmodium. When ingested by mosquitoes while feeding, the plasmodium's gametocyte, or sexual stage, 

becomes infectious. Gametocytes within the mosquito grow into male and female gametes (macrogametes and 

microgametes, respectively). These gametes are fertilized, and after two to three weeks, they become sporozoites, 

which can infect humans. Because of the time lag between sporozoite maturation and mosquito infection, female 

mosquitoes need to survive for at least two to three weeks in order to spread malaria. In the fight against malaria, 

this information is crucial (12). 
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Fig.3: The Malaria Parasite's Life Cycle. 

 

PATHOGENESIS 

The life cycle of Plasmodium occurs in two separate hosts: Man is the vertebrate host of the asexual 

cycle (= schizogony), and the merozoite is the product of schizogony. Sporogony is a sexual disease that primarily 

affects the invertebrate host, Anopheles. The disease's product is known as a sporozoite. The infectious form of 

plasmodium known as sporozoites enters human hosts through the bite of a female Anopheles mosquito. Via the 

bloodstream, they enter the hepatocytes and multiply there to produce merozoites, or pre-erythrocytic schizogony. 

This is consistent with an incubation phase in which the patient is asymptomatic and non-infectious, and the 

peripheral blood is sterile. Merozoites are released from ruptured hepatocytes into the bloodstream, where they 

enter red blood cells to initiate erythrocytic schizogony. A small number either remain latent for a number of years 

to eventually trigger a relapse of malaria, or they re-enter the hepatocytes (only in the case of P. vivax and P. ovale) 

to carry out the exo-erythrocyticschizogony. A single merozoite changes into an early trophozoite (ring form), 

then a late trophozite, and finally goes through multiple mitotic divisions to create the schizont during erthrocytic 

schizogony within RBCs. This is in line with the prodromal symptoms period. The malarial paroxysm of fever 

with chills and rigors is caused by the release of many merozoites, which are transformed from the schizont. This 

occurs when the RBC ruptures. Next, these merozoites invade other RBCs. A small number develop into 

gametocytes, both male and female. The plasmodium life cycle is completed when female anopheles swallows 

the blood of an infected human. This is because the gametocytes are consumed by the mosquito and go through a 

sexual cycle to become sporozoites (4,24). 

 

DIAGNOSIS 

 Laboratory Diagnosis 

Nowadays, a variety of laboratory methods are available to confirm and diagnose malaria, including molecular 

methods like polymerase chain reaction (PCR), rapid malaria diagnostic tests (RDTs), and conventional 

microscopy techniques. The World Health Organization (WHO) has certified the majority of these for more 

widespread everyday use. Overall, and as demonstrated by research conducted both domestically and 

internationally, laboratory- or parasite-based malaria diagnosis is more economical than clinical diagnosis since it 

guarantees optimal medicine use and, when used wisely, lowers the morbidity associated with malaria and other 

diseases. Like clinical diagnosis, laboratory diagnostic techniques have their own set of drawbacks, including: i) 

sensitivity; ii) specificity; iii) accuracy; iv) precision; v) time consumed; vi) cost-effectiveness; vii) labor-

intensiveness; viii) the requirement for skilled microscopists; and ix) the issue of inexperienced health workers 

(both technicians and clinicians) (25–29). 

 Rapid Diagnostic Tests (RDTs) 

RDTs are now recognized by the World Health Organization (WHO) as a viable substitute for microscopy in the 

efficient and timely diagnosis of malaria. They are quick, easy, accurate, and affordable diagnostic tests for 

detecting the presence of malaria parasites. There are a lot of RDTs on the market right now, under brands 

including SD Bioline, OptiMAL, Para check, ICT, para-sight-F, and para-screen. Unlike the other microscopy 
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methods, RDTs are based on the same idea and do not require laboratory equipment to detect malaria antigen in 

blood flowing along a membrane that contains particular antimalarial antibodies. While some RDTs detect P. 

falciparum along with other Plasmodium proteins such aldolase or pan-malaria pLDH, the majority of RDTs now 

in use are protein specific to P. falciparum (either histidine rich protein II -HRP-II or lactase dehydrogenase-LDH). 

RDT performance has been reported to be excellent in several trials. RDTs are unquestionably improving the 

advantages of parasite-based malaria diagnosis, however not without issues or restrictions. According to recent 

reports from both locally and internationally, RDT shortcomings include variations in sensitivity, the inability to 

be utilized as a "stand-alone" diagnostic test, a lack of confidence among the community and health professionals, 

and an inability to detect mixed malaria infections (29–37). 

 

 Molecular Malaria laboratory diagnostic tests 

The use of molecular malaria techniques, such as PCR on blood or, more recently, saliva samples, developed in 

Zambia by Mharakurwa et al., microarray, mass spectrometry (MS), flow cytometry (FCM) assay, and loop-

mediated isothermal amplification (LAMP), is primarily limited to research settings rather than routine patient 

care. However, new approaches and methods for diagnosing malaria are being provided by these molecular 

techniques (38,39). 

 

 Malaria Serological tests 

The basis of serology malaria diagnostic testing is the identification of antibodies directed against blood stage 

asexual malaria parasites. The most dependable of these tests is apparently immunofluorescence antibody testing 

(IFA). >1:20 IFA titres are considered positive, <1:20 indicate unconfirmed malaria, and > 1:200 titres indicate 

recent infections. IFA is easy to use, sensitive, but time-consuming and needs a costly fluorescence microscope in 

addition to skilled staff (40,41). 

 

 Microscopy 

Ever since Laveran made the first microscopic demonstration and identification of the malaria causal 

agent, Plasmodium, in 1880, microscopy has remained the "goldstandard" for diagnosing malaria. With the 

exception of a few minor staining techniques advances made by Romanowsky in the 19th century, almost nothing 

has changed in the technique. Thin and thick peripheral blood smears are stained (with Giemsa, Wright's, or Field's 

stains) for the traditional microscopy diagnosis. The method's ease of use, affordability, high specificity, and 

capacity to determine parasite density have led to its widespread acceptance on a global scale. Research keeps 

showing how beneficial it is for assisting with the efficient control of malaria in endemic nations like Sub-Saharan 

Africa, especially in this portion of Southern Africa. Despite having a high specificity, microscopy's sensitivity is 

regrettably quite limited, particularly at low parasite densities. According to a Tanzanian study involving ten 

hospitals, more than one-third (39%) of the slides that were first identified as positive were in fact false positives. 

A related study conducted on 17 outpatient clinics in Kenya revealed that the positive predictive value of "positive" 

slides was a mere 22%. In fact, O'Meara et al. have also shown that there is a significant inter-expert disagreement 

in malaria microscopy parasite readings, even among highly skilled microscopy personnel. Staff members, 

including microscopists, must continue to receive retraining in order to counteract these constraints, and in certain 

cases, this has shown to be beneficial. Other concentration techniques, including the Quantitative Buffy Coat 

(QBC), can also strengthen conventional routine microscopy. All things considered, microscopy still presents 

several difficulties, such as the labor-intensive nature of the procedure, poor sensitivity, the need for advanced 

diagnostic skills, and the necessity of a minimal infrastructure (microscope, power/electricity, etc.) 

(26,29,36,42,43).  

 

 Clinical diagnosis 

Malaria is diagnosed clinically by looking at the patient's signs and symptoms, history, and physical 

examination. It is the most extensively used and least expensive method of diagnosing malaria. The 

indistinguishable nature of malaria from other illnesses with comparable signs and symptoms, such as pneumonia, 

sepsis, the human immunodeficiency virus (HIV) infection, influenza, etc., makes clinical identification of malaria 

difficult and limited at all times. It is true that while clinical diagnosis has a 100% sensitivity, its 0-9% specificity 

is quite low (44). Due to the non-specificity of malaria symptoms and indications, overdiagnosis of malaria results 

in overtreatment of the disease and undertreatment of other conditions in malaria-endemic areas. However, in non-

endemic places, there are cases of misdiagnosis. Therefore, relying solely on clinical diagnosis leads to a number 

of issues, as numerous reports have shown. These issues include: i) overdiagnosing malaria; ii) needless morbidity 

and mortality as other illnesses go undiagnosed and untreated; iii) overtreating and squandering health resources 

on cases other than malaria; iv) prescribing anti-malarials inappropriately, which contributes to anti-malarial drug 

resistance; and v) failing to treat other clinical conditions with similar symptoms. Thus, it is crucial to augment 

clinical diagnosis with laboratory-based diagnosis rather of relying primarily on it (43,45–50).  
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 THE CURRENT POSSIBLE MEDICAL MANAGEMENT FOR MALARIA 

Two crucial functions for medications exist in the battle against malaria. Initially, the goal of prompt and 

efficient therapy for malaria is to stop the disease from getting worse and to stop gametocyte proliferation, which 

stops the disease from spreading to mosquitoes. Second, medications, such as various chemoprevention 

techniques, intermittent prophylaxis, and widespread drug use, can be utilized to prevent malaria in endemic 

populations. Antimalarial drugs are used to both treat and prevent infections with malaria. The red blood cell stage 

of malaria infection, which is the stage at which the infection produces symptoms, is the target of the majority of 

antimalarial medications. The majority of antimalarial medications' pre-erythrocytic (liver stage) activity was not 

fully described when it first appeared in Wuhan, China, in late 2019. The disease is extremely contagious and has 

a 4.6% global mean death rate (51–53). The three primary classes of antimalarial drugs that are now on the market 

are derivatives of quinolines, antifolates, and artemisinins. The most used antimalarial medication for treating 

malaria is quinine. The first antimalarial medication used to treat the disease in the 17th century was quinine, an 

alkaloid that was extracted from the Cinchona tree's bark. Quinine is still used to treat severe malaria; to shorten 

treatment duration and limit adverse effects, it is frequently used in conjunction with other antimalarial 

medications. Due to their low toxicity and adverse effects, ease of production, and favorable pharmacokinetic 

qualities, quinine and chloroquine are the most researched antimalarials. While isoquine and other intriguing 

structural analogues have garnered a lot of interest, the lack of systematic synthesis methods to diversify 4-

aminoquinoline may have impeded the creation of new medications (54–57). Amodiaquine, Piperaquine, 

Lumefantrine, Lumefantrine, and Tafenoquine are among the derivatives of artemisinin. Current research shows 

that compounds with urea and thiourea pharmacophores are effective against different cancer cells and strong 

inhibitors of human DNA-topoisomerase II (58). 

 

 Anti-malarial Drugs' Pharmacology 

The goal of treating malaria is to get rid of all parasites completely from the body and stop the illness from getting 

worse. Preventing the infection from spreading to other people and preventing the development and spread of 

resistance to antimalarial medication therapy are important aspects of treatment. The choice of the right 

medication, dose, length of therapy, and the medications' safety and effectiveness all affect the treatment's goal. 

Eleven groups comprise the pharmacological classification of medications used to treat malaria. They are 

quinoline-methanol, 4-aminoquinolines, biguanides, aminopyrimidines, chinona alkaloids, 8-aminoquinolines, 

sulfonamides, tetracyclines, amino alcohols, and naphoquinones (59).  

 

 Prevention of malaria 
When those with little or no prior exposure get malaria, the illness can proceed quickly to a severe and 

frequently deadly state. Chemoprophylaxis and avoiding the mosquito vector can prevent the majority of malaria 

cases in the United States. 

 From nightfall to dawn, the female Anopheles mosquito eats. Wearing protective clothing, using insect 

repellent containing N,N-diethyl-l-m-toluamide (DEET), staying in screened areas and spraying these areas with 

pyrethrum-containing insecticides, and sleeping under insecticide-impregnated bednets are some ways that people 

can avoid contact with mosquitoes during these hours (60). Travelers to endemic regions should receive advice 

on chemoprophylaxis as well as how to avoid the mosquito vector. It is important to note that chemoprophylaxis 

is not 100% successful; in the event that a person has traveled to an area where malaria is endemic in the previous 

two to three years, malaria must be taken into consideration in the differential diagnosis of any feverish condition. 

Chemoprophylaxis aims to eliminate the parasite after it has entered the body but before it can cause the host red 

blood cells to burst, which results in malaria symptoms. Medication may do this by targeting the parasite in the 

blood or liver. The goal of causal chemoprophylaxis is to eradicate the parasite in the liver before it has a chance 

to enter the bloodstream. Drugs that target blood-borne asexual parasites are used to achieve suppressive 

chemoprophylaxis. Since most antimalarial medications target blood-borne parasites, they are suppressive 

chemoprophylactics. The only antimalarial medication on the market that consistently eradicates organisms at the 

liver stage is primaquine.  The individual's health (including variables like pregnancy, age, and chronic illness); 

the risk and kinds of malaria in the places to be visited; and the existence of drug-resistant P falciparum all 

influence the choice of chemoprophylactic regimen. For travelers visiting regions such as Mexico, Central 

America, Haiti, the Dominican Republic, and the Middle East where plasmodia are still susceptible to chloroquine, 

chloroquine is the advised chemoprophylactic.  Chloroquine has extremely few contraindications. Nonetheless, 

the majority of tourists go to places where chloroquine resistance exists and alternative medications-typically 

more toxic-must be taken (61). Doxycycline is a suitable substitute for mefloquine, which is the preferred 

medication for the majority of these travelers. People traveling outside of Thailand prefer to take doxycycline due 

to widespread mefloquine resistance. Another viable regimen for chloroquine-resistant areas is mefloquine or 

doxycycline plus proguanil (proguanil is not accessible in the United States). However, this regimen is 

substantially less effective than mefloquine or doxycycline. Furthermore, recent research indicates that 

primaquine, which appears to operate against organisms in the liver stage, is just as efficient as mefloquine and 
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doxycycline for chemoprophylaxis in regions where chloroquine resistance is present (62). Chloroquine or 

mefloquine prophylaxis should start two weeks prior to entering the malaria-affected area (to ensure medication 

tolerance and to give acceptable blood levels). It should continue for four weeks after leaving the area as well as 

during the duration of the stay. Beginning one to two days prior to travel to a malaria-prone location, doxycycline 

should be taken every day while in the area and for four weeks following departure. Terminal prophylaxis, or 

taking the medication after leaving the contaminated region, is required to eradicate organisms that reappear in 

the liver after the patient goes home (63). To eradicate any residual liver stage parasites, primaquine should be 

administered for 14 days after returning home if there was a substantial chance of exposure to P vivax or P ovale. 

Anytime during the four weeks that the blood schizonticide is being administered, primaquine may be given 

(12,64). 

 

DIFFICULTIES FOR PATIENTS WITH SERIOUS MALARIA 

 Pulmonary complications 

The patient's incapacity to wake up with a Glasgow score of 9 or below, the presence of the parasite P. falciparum, 

and additional factors (such as the fact that acute lung injury typically happens many days after the sickness starts) 

Even after a first response to treating malaria and getting rid of parasites, disease might spread quickly. Usually 

not related to the heart, pulmonary edema can develop into acute respiratory distress syndrome (ARDS), which is 

characterized by elevated blood pressure. Permeability of pulmonary capillaries Acute lung damage and a blood 

pressure/oxygen/inspiratory oxygen fraction of 200 mmHg or below are characterized as ARDS (65,66). 

 Renal complications 

Rarely nonoliguric, acute renal failure is typically oliguric (<400 ml/day) or anuric (<50 ml/day), and it may 

necessitate short-term dialysis. Usually, urine sediment is not very interesting. Acute tubular necrosis may arise 

in extreme situations as a result of renal ischemia (65,67). 

 Neurologic complications 

When adults contract severe malaria, cerebral malaria is the most prevalent clinical manifestation and cause of 

mortality. The. In order to be considered strictly as cerebral malaria, hypoglycemia, bacterial meningitis, and viral 

encephalitis must be ruled out (68). 

 

II. CONCLUSION AND FUTURE DIRECTION 
The first section of our review articles goes into extensive detail on the aetiology, pathophysiology, 

epidemiology, life cycle, and existing treatments for malaria, in addition to its signs and symptoms.  

Pharmaceutical medications have benefits, but they often have drawbacks, such as renal damage.  More 

randomized controlled studies are needed to find out more about the most effective malaria treatment. We wish to 

continue our efforts on malaria research. In order to evaluate patients' physical and mental health and to provide 

a more thorough understanding of malaria and its improved treatment, a second study with counseling will be 

conducted in our nation or state with the help of our colleagues. 

 

ETHICAL STATEMENT 

Along with the right medications, a skilled pharmacist provides patients with empathy and understanding. 

ACKNOWLEDGEMENT  

Authors would like to thank, Goel Institute of Pharmacy & Sciences (GIPS), Lucknow, Uttar Pradesh, India for 

extending their facilities. 

CONFLICT OF INTEREST 

The authors attest that they are free of any known financial or personal conflicts of interest that would taint the 

findings of this study. 

INFORMED CONSENT 

Using websites, review articles, and other sources to produce research content. 

 

BIBLIOGRAPHY 
[1]. Banyal M, Thakur A, Gupta J, Joshi S. a Review: on the Status and Treatment of Depression in Present Time Among Adolescent and 

Younger Adults in India. 2023;(April). Available from: https://www.researchgate.net/publication/370329143 

[2]. Stephen C, Vugt D Van, Padel F, Guenther J, Saxena J, Raghuvanshi L, et al. Malaria. J People’s Stud. 2017;3:2455–3115.  
[3]. Duffy PE, Healy S, Gorres JP, Fried M. Malaria. Matern Immun. 2019;170(11):321–37.  

[4]. Basu S, Sahi PK. Malaria: An Update. Indian J Pediatr. 2017;84(7):521–8.  

[5]. Lubell Y, Riewpaiboon A, Dondorp AM, Von Seidlein L, Mokuolu OA, Nansumba M, et al. Rentabilité de l’artésunate parentéral 
administeŕ chez les enfants gravement atteints de paludisme en Afrique subsaharienne. Bull World Health Organ. 2011;89(7):504–

12.  

[6]. Fauci, Anthony S., et al. “Harrison’s: Principles of Internal Medicine. v. 2: il.” New Youk: McGraw- Hill (1998). 1998;1998.  
[7]. John CJ. Malaria (Plasmodium). In: Kliegman R, Nelson WE, editors. Nelson textbook of Paediatrics, vol. 1. 20th ed. Philadelphia: 

Elsevier/ Saunders; 2016. p. 1709–21. 2016;1:2016.  

[8]. Directorate of National Vector Borne Disease Control Programme. Guidelines for Bivalent RDTS. Available at: http://www.nvbdcp. 
gov.in/Doc/guidelines-for-bivalent-rdt.pdf. Accessed 24 April 2016. 2016;(April):2016.  



A brief summary of Malaria, its diagnosis, and contemporary treatment management 

DOI: 10.35629/6718-12050312                                          www.ijpsi.org                                                 11 | Page 

[9]. Tripathi KD. Essentials Of Medical Pharmacology [Internet]. 7th ed. New Delhi: :7.  
[10]. Sharma R, Dutta AK. Malaria and national vector borne disease control programme. Indian J Pediatr. 2011;78(12):1527–35.  

[11]. McCutchan TF, Piper RC, Makler MT. Use of malaria rapid diagnostic test to identify Plasmodium knowlesi infection. Emerg Infect 

Dis. 2008;14(11):1750–2.  
[12]. Crutcher JM, Hoffman SL. Malaria. In: Baron S, editor. Medical Microbiology. 4th edition. Galveston (TX): University of Texas 

Medical Branch at Galveston; 1996. Chapter 83. Available from: https://www.ncbi.nlm.nih.gov/books/NBK8584/. 1996;8584.  

[13]. Pillay A, Elkadi M. Report: 2nd World Future Energy Summit, Abu Dhabi, 19-21 January 2009. Int J Environ Stud. 2009;66(2):281–
6.  

[14]. Greenwood BM, Fidock DA, Kyle DE, Kappe SHI, Alonso PL, Collins FH, et al. Malaria: Progress, perils, and prospects for 

eradication. J Clin Invest. 2008;118(4):1266–76.  
[15]. Takken, Willem  and BGK. “Malaria vector control: current and future strategies.” Trends Parasitol 253 101-104. 2009;3(57):3.  

[16]. Trigg, P. and A. Kondrachine (1998). Malaria: Parasite Biology, Pathogenesis, and Protection. I. Sherman. Washington, DC, ASM 

Press. 1998;1998.  
[17]. Rosemary Drisdelle, 2010 Do Mosquito Bites Cause Malaria?: How Mosquitoes Spread Malarial Parasites From Person to Person 

http://www.suite101.com/content/do-mosquito-bites-cause-malaria- (accessed at November 9, 2010). 2010;2010.  

[18]. Trigg, P. and A. Kondrachine (1998). Malaria: Parasite Biology, Pathogenesis, and Protection. I. Sherman. Washington, DC, ASM 
Press. 1998;1998.  

[19]. Snow RW, Guerra CA, Noor AM, Myint HY, Hay SI. The global distribution of clinical episodes of Plasmodium falciparum malaria. 

Nature. 2005;434(7030):214–7.  
[20]. John H. Adams, B.A., M.Sc., Ph.D. “Malaria,” Encyclopedia 2005. http://encarta.msn.com (accessed at November 9, 2010). 

2010;2010.  

[21]. Miller LH, Baruch DI, Marsh K, Doumbo OK. The pathogenic basis of malaria. Nature. 2002;415(6872):673–9.  
[22]. Curtis H and NB. Biology. New York, Worth Publishers, Inc(1989).  

[23]. Tuteja R. Malaria - An overview. FEBS J. 2007;274(18):4670–9.  

[24]. Gerald N, Mahajan B, Kumar S. Mitosis in the human malaria parasite plasmodium falciparum. Eukaryot Cell. 2011;10(4):474–82.  
[25]. Reyburn, Hugh, et al. “Assessment of paediatric care in district and Regional hospitals in Tanga and Kilimanjaro Regions.” North 

East Tanzania (2006). 2006;2006.  

[26]. Ngasala B, Mubi M, Warsame M, Petzold MG, Massele AY, Gustafsson LL, et al. Impact of training in clinical and microscopy 
diagnosis of childhood malaria on antimalarial drug prescription and health outcome at primary health care level in Tanzania: A 

randomized controlled trial. Malar J. 2008;7:1–11.  

[27]. Chanda P, Castillo-Riquelme M, Masiye F. Cost-effectiveness analysis of the available strategies for diagnosing malaria in outpatient 
clinics in Zambia. Cost Eff Resour Alloc. 2009;7:1–12.  

[28]. Organization WH. Guidelines for the treatment of malaria. World Health Organization, 2015.  

[29]. Alves-Junior ER, Gomes LT, Assis-Oliveira FB, Silvério-Silva LR, Nery AF, Fontes CJ. Quantification of parasite density in 200 
microscopic fields underestimates the parasitemia level in malaria patients. Trop Biomed. 2014;31(2):387–91.  

[30]. Hamer DH, Ndhlovu M, Zurovac D, Fox M, Yeboah-Antwi K, Chanda P, et al. Improved diagnostic testing and malaria treatment 

practices in Zambia. Jama. 2007;297(20):2227–31.  
[31]. Murray CK, Gasser RA, Magill AJ, Miller RS. Update on rapid diagnostic testing for malaria. Clin Microbiol Rev. 2008;21(1):97–

110.  
[32]. Tarimo DS, Minjas JN, Bygbjerg IC. Malaria diagnosis and treatment under the strategy of the integrated management of childhood 

illness (IMCI): relevance of laboratory support from the rapid immunochromatographic tests of ICT Malaria P.f/P.v and OptiMal. 

Ann Trop Med Parasitol. 2001;95(5):437–44.  
[33]. Weber MW, Mulholland EK, Jaffar S, Troedsson H, Gove S, Greenwood BM. Evaluation of an algorithm for the integrated 

management of childhood illness in an area with seasonal malaria in the Gambia. Bull World Health Organ. 1998;75(SUPPL. 1):25–

32.  
[34]. WHO. Malaria Rapid Diagnostic Test Performance - results of WHO product testing of malaria RDTs: Round 1 (2008). Malar Rapid 

Diagnostic Test Perform - results WHO Prod Test Malar RDTs Round 1. 2009;1.  

[35]. Reyburn H, Mbakilwa H, Mwangi R, Mwerinde O, Olomi R, Drakeley C, et al. Rapid diagnostic tests compared with malaria 
microscopy for guiding outpatient treatment of febrile illness in Tanzania: Randomised trial. Br Med J. 2007;334(7590):403–6.  

[36]. Bell D, Wongsrichanalai C, Barnwell JW. Ensuring quality and access for malaria diagnosis: How can it be achieved? Nat Rev 

Microbiol. 2006;4(9):682–95.  
[37]. Endeshaw T, Gebre T, Ngondi J, Graves PM, Shargie EB, Ejigsemahu Y, et al. Evaluation of light microscopy and rapid diagnostic 

test for the detection of malaria under operational field conditions: A household survey in Ethiopia. Malar J. 2008;7:1–7.  

[38]. Tangpukdee N, Duangdee C, Wilairatana P, Krudsood S. Malaria diagnosis: A brief review. Korean J Parasitol. 2009;47(2):93–102.  

[39]. Mharakurwa S, Simoloka C, Thuma PE, Shiff CJ, Sullivan DJ. PCR detection of Plasmodium falciparum in human urine and saliva 

samples. Malar J. 2006;5:1–7.  

[40]. Chotivanich, Kesinee, Kamolrat Silamut, and Nicholas PJ Day. “Laboratory diagnosis of malaria infection.” Australian Journal of 
Medical Science 27.1 (2006): 11-15. Transportation (Amst). 2006;1(January):21–30.  

[41]. She RC, Rawlins ML, Mohl R, Perkins SL, Hill HR, Litwin CM. Comparison of immunofluorescence antibody testing and two 

enzyme immunoassays in the serologic diagnosis of malaria. J Travel Med. 2007;14(2):105–11.  
[42]. Ohrt C, Obare P, Nanakorn A, Adhiambo C, Awuondo K, O’Meara WP, et al. Establishing a malaria diagnostics centre of excellence 

in Kisumu, Kenya. Malar J. 2007;6:1–9.  

[43]. Zurovac D, Midia B, Ochola SA, English M, Snow RW. Microscopy and outpatient malaria case management among older children 
and adults in Kenya. Trop Med Int Heal. 2006;11(4):432–40.  

[44]. Chipeta J, Mharakurwa S, Thuma O, Kumar N. A synopsis of current malaria diagnosis trends. Med J Zambia. 2010;36(2).  

[45]. Fenn B, Morris SS, Black RE. Comorbidity in childhood in northern Ghana: Magnitude, associated factors, and impact on mortality. 
Int J Epidemiol. 2005;34(2):368–75.  

[46]. Petti CA, Polage CR, Quinn TC, Ronald AR, Sande MA. Laboratory medicine in Africa: A barrier to effective health care. Clin Infect 

Dis. 2006;42(3):377–82.  
[47]. Makani J, Matuja W, Liyombo E, Snow RW, Marsh K, Warrell DA. Admission diagnosis of cerebral malaria in adults in an endemic 

area of Tanzania: Implications and clinical description. QJM - Mon J Assoc Physicians. 2003;96(5):355–62.  

[48]. Kumar S. Overdiagnosis of cerebral malaria in patients admitted with neurological dysfunction. QJM An Int J Med 969 688-688. 

2003;19(8):159–70.  

[49]. Reyburn H, Mbatia R, Drakeley C, Carneiro I, Mwakasungula E, Mwerinde O, et al. Overdiagnosis of malaria in patients with severe 

febrile illness in Tanzania: A prospective study. Br Med J. 2004;329(7476):1212–5.  



A brief summary of Malaria, its diagnosis, and contemporary treatment management 

DOI: 10.35629/6718-12050312                                          www.ijpsi.org                                                 12 | Page 

[50]. Oster N, Krause E, Hatz C. Towards a rational malaria management at district hospital level: Exploratory case series of febrile adult 
patients in a holoendemic area of Tanzania. Trop Doct. 2000;30(4):203–7.  

[51]. Greenwood B. Anti-malarial drugs and the prevention of malaria in the population of malaria endemic areas. Malar J. 2010;9(SUPPL. 

3).  
[52]. Gosling RD, Okell L, Mosha J, Chandramohan D. The role of antimalarial treatment in the elimination of malaria. Clin Microbiol 

Infect [Internet]. 2011;17(11):1617–23. Available from: http://dx.doi.org/10.1111/j.1469-0691.2011.03660.x 

[53]. WHO W. "WHO coronavirus disease (COVID‐19) dashboard 2020. dashboard 2020." (2021).  
[54]. Hokkanen M. Medicine, mobility and the empire: Nyasaland networks, 1859–1960 [Internet]. Manchester, England: Manchester 

University Press; 2017. Available from: https://www.manchesterhive.com/view/9781526123893/9781526123893.xml 
[55]. Manohar S, Khan SI, Rawat DS. Synthesis of 4-aminoquinoline-1,2,3-triazole and 4-aminoquinoline-1,2,3-triazole-1,3,5-triazine 

hybrids as potential antimalarial agents. Chem Biol Drug Des. 2011;78(1):124–36.  
[56]. Oh, Kyung Hwan, Jin Gyeong Kim  and JKP. "A Modular Synthesis of 4-Aminoquinolines and [1, 3] N-to-C Rearrangement to 

Quinolin-4-ylmethanesulfonamides. " Org Lett 1915 3994- 3997 [Internet]. 2017;2(1):2–6. Available from: http://i-

lib.ugm.ac.id/jurnal/download.php?dataId=2227%0A???%0Ahttps://ejournal.unisba.ac.id/index.php/kajian_akuntansi/article/view/3
307%0Ahttp://publicacoes.cardiol.br/portal/ijcs/portugues/2018/v3103/pdf/3103009.pdf%0Ahttp://www.scielo.org.co/scielo.php?sc

ri 

[57]. Thu AM, Phyo AP, Landier J, Parker DM, Nosten FH. Combating multidrug-resistant Plasmodium falciparum malaria. FEBS J. 
2017;284(16):2569–78.  

[58]. Mathur R, Sciences P. a Review on Malaria , Control & Challenge. 2021;(December).  

[59]. Thillainayagam M, Ramaiah S. Mosquito, malaria and medicines – A review. Res J Pharm Technol. 2016;9(8):1268–76.  
[60]. Lalloo DG, Hill DR. Preventing malaria in travellers. Bmj. 2008;336(7657):1362–6.  

[61]. Pukrittayakamee S, Chotivanich K, Chantra A, Clemens R, Looareesuwan S, White NJ. Activities of Artesunate and Primaquine 

against Asexual- and Sexual-Stage Parasites in Falciparum Malaria. Antimicrob Agents Chemother. 2004;48(4):1329–34.  
[62]. Tan KR, Magill AJ, Parise ME, Arguin PM. Doxycycline for malaria chemoprophylaxis and treatment: Report from the CDC expert 

meeting on malaria chemoprophylaxis. Am J Trop Med Hyg. 2011;84(4):517–31.  

[63]. DeVos E, Dunn N. Malaria Prophylaxis. [Updated 2023 Jul 3]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 
2023 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK551639/. 2023;551639.  

[64]. Galappaththy GNL, Tharyan P, Kirubakaran R. Primaquine for preventing relapse in people with Plasmodium vivax malaria treated 

with chloroquine. Cochrane Database Syst Rev. 2013;2013(10).  
[65]. Gachot B, Wolff M, Nissack G, Veber B, Vachon F. Acute lung injury complicating imported Plasmodium falciparum malaria. Chest. 

1995;108(3):746–9.  

[66]. Dollow S, Mai NTH, Day NPJ, Hien TT, White NJ. Neurological sequelae of cerebral malaria [4]. Lancet. 1996;348(9042):1658–9.  
[67]. Bernard GR, Artigas A, Brigham KL, Carlet J, Falke K, Hudson L, et al. Report of the American-European Consensus Conference 

on acute respiratory distress syndrome: Definitions, mechanisms, relevant outcomes, and clinical trial coordination. J Crit Care. 

1994;9(1):72–81.  
[68]. Warrell DA, Looareesuwan S, Warrell MJ, Kasemsarn P, Intaraprasert R, Bunnag D, et al. Dexamethasone Proves Deleterious in 

Cerebral Malaria. N Engl J Med [Internet]. 1982;306(6):313–9. Available from: https://doi.org/10.1056/NEJM198202113060601 

 
 

 

 

 

 

 


