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illness is now the most important operational question. The use of
primaquine in radical therapy has a crucial part in the elimination of ovale and vivax malaria.
To guide both individual and group treatment decisions, more research is required on the
safety of primaquine when it is administered withoutfirst checking for G6PD deficiency. One
of the biggest causes of illness in the tropics is still malaria, which primarily affects children
under the age of five. Plasmodium falciparum, P. vivax, and P. ovale are the causative agents
of the most common and deadly form of malaria. Malaria is treated and prevented with
chloroquine. Additionally, it is used to treat liver infections brought on by extraintestinal

amebiasis. Chloroquine is a member of the class of medications known as antimalarials. It
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functions by treating or preventing malaria, a disease ofthe red blood cells contracted through

mosquito bites.
KEYWORDS: Antimalarial, Malaria, Parasite, Plasmodium falciparum, Ovale, Vivax.

INTRODUCTION

Malaria: - Malaria is a mosquito-borne infectious disease caused by parasites of the
Plasmodium genus. It is transmitted to humans through the bite infected female Anopheles
mosquitoes. The intricate interaction between the host, agent, and environment is the primary
factor influencing the variability of disease transmission patterns that give rise to the complex
product known as malaria epidemiology. The strength of the correlation between the variables

is primarily determined by the level of malaria endemicity in a given area.l"!

Malaria is a disease caused by a parasite. The parasite is spread to humans through the bites
of infected mosquitoes. People who have malaria usually feel very sick with a high fever and
shaking chills. While the disease is uncommon in temperate climates, malaria is still common
in tropical and subtropical countries. Each year nearly 290 million people are infected with
malaria, and more than 400,000 people die of the disease. To reduce malaria infections, world
health programs distribute preventive drugs and insecticide-treated bed nets to protect people
from mosquito bites. The World Health Organization has recommended a malaria vaccine for
use in children who live in countries with high numbers of malaria cases. Protective clothing,
bed nets and insecticides can protect you while traveling. You also can take preventive
medicine before, during and after a trip to a high-risk area. Many malaria parasites have

developed resistance to common drugs used to treat the disease.”)

Symptoms

Signs and symptoms of malaria may include:
* Fever.

 Chills.

» General feeling of discomfort.

» Headache.

* Nausea.

* Vomiting.

» Diarrhoea.

» Abdominal pain.
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« Muscle pain.

« Joint pain.

« Fatigue.

» Rapid breathing.
« Rapid heart rate.
« Cough.

A few individuals with malaria go through cycles of malarial "attacks.” Typically, an attack
begins with chills and shivering, progresses to a high fever, then ends with perspiration and a

return to normal temperature.

Usually starting a few weeks after being bitten by an infected mosquito, malaria signs and
symptoms manifest. Certain malaria parasite species, however, can remain dormant in your

body for up to a year.!

Causes

A single-celled parasite belonging to the genus Plasmodium causes malaria. The most
prevalent way for the parasite to infect humans is through mosquito bites. A mosquito
contracts malaria when it bites a person who has the disease. A parasite enters the other
person's circulation when that mosquito bites them. The parasites proliferate there. Humans
can contract malaria from five different types of parasites. Rarely, pregnant malaria patients
may pass on the illness to their unborn child either before or during delivery. The
transmission of malaria through blood transfusions, organ donation, and hypodermic needle

use is conceivable but improbable.[*

Since malaria is spread by blood, it can also spread through the following procedures:
e Organ transplantation
e Transfusions

e Sharing syringes or needles.

The parasite: - A female Anopheles mosquito carrying the malaria virus bites a person. Outof
the roughly 400 species of Anopheles found worldwide, about 60 are naturally occurring
malaria vectors, with 30 being extremely significant. Plasmodium is the genus that contains
the eukaryotic single-celled parasites known as malaria parasites. Only four types of parasites

Plasmodium falciparum, Plasmodium vivax, Plasmodium ovale, and Plasmodium malariae can
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naturally infect humans. More than 100 species of Plasmodium can infect a wide range of
animal species, including birds, mammals, and reptiles. These four species exhibit differences
in their morphology, immunology, geographic distribution, relapse patterns, and treatment
responses.”

Mosquito transmission cycle

Ay
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Fig. 1: The parasite’s life cycle.

The malaria parasite's life cycle. When a female Anopheles mosquito feeds on infected blood,
it ingests gametocytes, which are the only form of malaria that mosquitoes can carry. This is
how malaria is spread.[

e Uninfected mosquito: A mosquito contracts malaria by feeding on an infected human.

e Transmission of parasite: This mosquito has the potential to infect you with malaria

parasites if it bites you again.

e Inthe liver: After entering your body, the parasites go to your liver, where certain species

can hibernate for up to a year.
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e Into the bloodstream: The parasites exit the liver once they mature and then they can

infect your red blood cells. This is when malaria symptoms usually appear in people.

e On to the next person: At this stage of the cycle, if an uninfected mosquito bite you, it

will pick up your malaria parasites and pass them on to everyone else it bites.

Other modes of transmission

People can contract malaria by exposure to contaminated blood because the parasites that cause
the disease damage red blood cells. Examples of infected blood.["!

e From mother to unborn child.

e Through blood transfusions.

e By sharing needles used to inject drugs.

e Organ transplant.

e Needle stick injuries.

e Atthe end of rainy season.

Preventions

Prevent mosquito bites if you reside in or are visiting a region where malaria is prevalent. Most
mosquito activity occurs between dark and sunrise. In order to shield oneself from mosquito
bites™® you should:

e Cover your skin: Put on long sleeve shirts and pants. Put your shirt in and tuck your pants'

legs into your socks.

e Apply insect repellent to skin: On any exposed skin, use an insect repellent that has been
approved by the Environmental Protection Agency. These include repellents containing
2-undecanone, para-menthane-3,8-diol (PMD), oil of lemon eucalyptus (OLE), picaridin,
DEET, and IR3535. Avoid getting spray on your face directly. Products containing p-
Menthane-3,8-diol (PMD) or oil of lemon eucalyptus (OLE) should not be used on kids
less than three.

o Apply repellent to clothing: It is safe to use permethrin-containing sprays on garments.

e Sleep under a net: While you sleep, bed nets—especially those coated with pesticides like
permethrin—nhelp shield you from mosquito bites.
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e Anti-malarial drug: - These medications are used to cure, prevent, and prophylactically
treat malaria. In the majority of India and other tropical nations, malaria is endemic and is
caused by four types of protozoal parasite plasmodium. Major public health issues still
exist, mostly as a result of P. falciparum infection and associated complications.
According to the most recent WHO estimate, there were around 216million cases of
malaria worldwide in 2016 and approximately 0.445million fatalities from the disease,
with 90% of cases and deaths occurring in Africa and 7% in South East Asia, which
includes India. The National Malaria Eradication Programme (NMEP) was initiated in
1958 in India and nearly succeeded in eliminating the disease by the 1960s, with 0.1
million cases reported in the 1960s, compared to 75 million cases in the 1950s. However,
because of insecticidal resistance in mosquitoes and other factors, malaria made a
resurgence in the middle of the 1970s (6.47million cases in 1976), and it still exists in
endemic and subendemic regions today, with 80% of Indians living in areas at risk of

infection.
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Fig. 1.2: The action of antimalarial drug on Plasmodium’s life cycle.

An overview of the actions of the most popular antimalarial drugs during Plasmodium's life

cycle. The three primary stages of the Plasmodium life cycle the liver stage, blood stage, and
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vector stage are displayed. The distinct types of parasites associated with each stage are
emphasized, and medications that have been found to hinder the growth of these forms are

mentioned in boxes.'”

History of anti-malarial drugs

Early in the 17th century, the bark of the Peruvian cinchona tree was brought to Europe and
used as a fever remedy. Later on, it was discovered to be a particular malaria treatment.
Quinine, which was extracted from cinchona bark in 1820, took the place of the rudimentary
formulation and remained the main antimalarial medication until 1942. Java and its
neighbours supplied the world's need for cinchona bark, which is used to make quinine. This
was isolated from both the Allies and the Germans in World War | and Il. The development
of antimalarial drugs was sparked by the great military significance of malaria and its
treatment. During World War I, the allies conducted extensive field testing of mepacrine,
which was first produced in Germany in 1926. Soon after, the United States began producing
chloroquine as a less hazardous substitute for mepacrine.™ Germans had already synthesized
and utilized it as "Resochin™ in 1934. The British introduced Proguanil in 1945 as a well-
tolerated clinical remedy. It was discovered that none of the aforementioned medications
could stop vivax malaria relapses. In the 1920s, pamaquine was the first 8-aminoquinoline
tested in Germany. However, because of its weak schizontocide effect, no attention was given
to it. During World War 11, this class of medications was retested because primaquine, a
radical cure, proved to be the most effective treatment. 1951 saw the production of
pyrimethamine as part of a post-war research program intended to find anti-malarial
medications. Chloroquine resistance then developed in P. falciparum and many medications
were created in order to combat it; among the more significant ones are pyronaridine,
lumefantrine, atovaquone, and mefloquine. The fastest acting artemisinin compounds
obtained from Chinese herbs, the most recent of which is a synthetic derivative called

arterolane that was created in India, are the most significant advancement, nevertheless.!*?

Objectives and Use of anti-malarial drugs

The objectives of drug use in relation to malaria infection are as follows: to prevent a clinical
malaria attack; to treat a clinical malaria attack; to completely eradicate the parasite from the
patient's body; and to reduce the transmission of malaria from humans to mosquitoes
(gametocidal). Attacking the parasite at different stages of its life cycle in the human host
permits the achievement of these goals. Antimalarial agents that target erythrocytic
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schizogony are referred to as erythrocytic schizonticides; those that target pre-erythrocytic

and exoerythrocytic (P. vivax) stages in the liver are referred to as tissue schizonticides; and

those that kill gametocytes in blood are referred to as gametocides? Significant stage

selectivity of action is seen by antimalarial medications.™® The following modalities of

antimalarial medication are administered:

R/
L X4

Causal prophylaxis: For this aim, the objective is the pre-erythrocytic phase (in the liver),
which is the source of clinical attacks and malarial infection.

Primaquine given its potentially harmful side effects, primaquine has not been used in
widespread programs despite being a viable preventive measure against certain forms of

malaria.

Proguanil is a primary causative prophylaxis for P. falciparum, however it is not utilized
in India due to its poor effectiveness against P. vivax liver stages and quick development
of resistance when taken by itself.

Suppressive prophylaxis: Schizonticides can be used as a preventive since they inhibit the
erythrocytic phase and the subsequent malarial fever attack. In cases of vivax and other
recurrent malaria, the exoerythrocytic phase lasts longer than usual, but clinical illness does
not manifest.

Chloroquine (CQ) 5 mg/kg or 300 mg (base*) each week. Start the loading dose of 10
mg/kg one week prior to departure from the endemic area and continue for one month
after the return date. It can only be used as a preventive measure in regions where P.f. is
susceptible to CQ, such as Mexico, Argentina, etc. In India, P. v.-exclusive zones do not
exist, and P.f. that is resistant to CQ is already commonplace, therefore prophylactic CQ

use is no longer used.

Mefloquine 250 mg has been utilized in locations where it was endemic, starting 1-2
weeks beforehand and taken every week until 4 weeks after returning from the area.
where P. f. resistant to CQ is common. While mefloguine can be used for long-term (6
weeks to 1 year) prophylaxis, it is not permitted for citizens of India to take it for
prophylaxis. Mefloquine is a proven prophylactic if tolerated, but it shouldn't be used in
patients with a history of neuropsychiatric disorders, convulsions, or cardiac disease, nor

in regions where P. falciparum is resistant to the drug (Myanmar, Thailand, Cambodia).

Doxycycline for CQ-resistant P. falciparum, 100 mg administered daily beginning the day
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before departure and continuing for four weeks following return from the endemic area is
recommended. appropriate for guests who plan to stay for no more than six weeks. It
should not be administered to children under the age of eight years old or pregnant

women.

Proguanil via mefloquine. It has been successfully used in Africa for more than five years
and is acceptable for long-term usage; nevertheless, it has been proved ineffectualand is
notusedin India. Chemoprophylaxis for malaria should only be used temporarily in
specific risk groups, such as nonimmune individuals who travel, nonimmune people who
live in endemic areas for extended periods of time (such as labor forces and militaryunits),
infants, children, and pregnant women (falciparum malaria can have serious
consequences for pregnant women). The WHO recommends intermittent preventive
treatment in pregnancy (IPTp) for locations with high P.f. endemicity (P.f. >30%) in
order to safeguard pregnant women. IPTp consists of one dose of pyrimethamine (75 mg)

+ sulfadoxine (1500 mg) each in the second and third trimesters (gap not < 1 month).

Clinical cure: The purpose of erythrocytic schizonticides is to end a malarial fever episode.
The medications on hand can be separated into:

High-efficiency drugs: Artemisinin, CQ, atovaquone, halofantrine, lumefantrine,
amodiaquine, quinine, and mefloquine. These medications can be used separately to treat
malarial fever bouts, although they are usually typically used in combination.

Low-efficiency drugs: Tetracyclines, clindamycin, proguanil, pyrimethamine, and
sulphonamides. Only when used together can these medications provide a clinical cure.The
medications with faster half-lives are favoured, especially for falciparum malaria, when
therapy should not be delayed even if the medication removes the parasites from the
blood. The hypnozoites, or exoerythrocytic phase, of vivax and ovale are persistentand
can lead to relapses without reinfection. Erythrocytic schizonticides are therefore potent
treatments for falciparum malaria but not for vivax or ovale malaria. However, if the
medication does not completely rid the blood of the parasites, recrudescence in
falciparum illness happens. Because the parasite is still responsive to the medication,
vivax/ovale malaria relapses are treated in the same manner as the initial assault.
Decrudescence  When treating falciparum (or vivax) malaria, quinine plus

doxycycline/clindamycin or another alternative ACT is recommended due to the
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indication of resistant infection. Nevertheless, recrudescence’s and ACT failures are rare,

with the exception of certain regions where sulfa-pyrimethamine ACT is used.

Radical cure: P.V. patients’ relapse in 8-30% of instances because the exoerythrocytic
stage persists. When used in conjunction with a clinical curative treatment, drugs that target
this stage (hypnozoites) completely eradicate the parasite from the patient's body.
Relapsing malaria requires a drastic cure, whereas falciparum malaria does not leave a
parasite in the body after a clinical episode is adequately treated (no secondary

exoerythrocytic tissue phase).

The preferred medication for a drastic cure of ovale and vivax malaria is

Primaquine The rate of recurrence is significantly decreased when 15 mg taken daily for
14 days, either in conjunction with or just after chloroquine or another schizonticide.
Only those who test negative for G-6-PD deficiency should receive it, nevertheless. With
caution, primaquine 0.75 mg/kg once weekly for 8 weeks may be administered to patients
defective in G-6-PD.

Tafenoquine In development as a single dose antirelapse medication for vivax malaria,a

novel long-acting 8-aminoquinoline exoerythrocytic schizonticide is pending approval.

Gametocidal: This is the removal of the female and male Plasmodia gametes that have
developed in the patient's blood. The patient receiving treatment will not benefit from

gametocidal action, but it will lessen mosquito transmission.

Primaquine is gametocidal to all Plasmodium species, whereas artemisinin only slightlykill
immature but not mature gametes. When gametes are exposed to proguanil, they may not
develop normally into adult mosquitoes. Achieving sufficient control over clinical attacks

will decrease gamete formation.
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4+ Classification of anti-malarial drugs

ANTIMALARIAL DRUGS
[4-Aminoquinolines | [Biguanide ] Sulfonamide/ | ‘Amino—alcoholsi
Chloroquine Proguanil Sulfone Halofantrine
Amodiaquine (Chloroguanide) Sulfadoxine Lumefantrine
Piperaquine Sulfametho-
pyrazine
Dapsone
[6ﬁihollﬁe-meihanoi jrﬁiamihopyfimid‘ine ' ’”A]'lfibri'otiics' ‘ Naplﬂhoqﬁinone]
Mefloquine Pyrimethamine Doxycycline Atovaquone
Clindamycin
[Cinchona alkaloid '| \Ifa:l\r;{ifﬁﬁi'nalriﬁgf} |Sesquiterpene-lactones, | Naphthyridine —]
Quinine Primaquine Artesunate Pyronaridine
Quinidine lafenoquine Artemether
Arteether
Dihydroartemisinim
Arterolane

Fig. 1.3: Classification of anti-malarial drugs.[**

Pharmacological actions of anti-malarial drugs

Epidemiological considerations: In areas where malaria transmission is high, the
clinical pattern of the disease may not be much affected by even the most successful
therapies that lower mortality. Not much will happen to the incidence or prevalence of
malaria if the number of infectious bites annually is reduced by 95% to 25. The use of
potent anti-malarial medications will comparatively little affect the intensity of
transmission in this situation due to the extreme redundancy in the transmission reservoir
(from asymptomatic gametocyte carriers). According to studies on mosquito feeding,
children and adults aged 10 and above, who are generally asymptomatic, accounted for
28% of all transmission in a high transmission context in Western Kenya. This translates to
10-50 infectious bites annually, which is sufficient to maintain a hyper- or holoendemic
malaria pattern even in the event that all symptomatic patientswere treated with extremely
potent medications. However, when the intensity of transmission decreases, the
population’s immunization rate also decreases, and a growing percentage of transmission
originates from sick persons who will seek antimalarial therapy. All P. falciparum
infections were symptomatic in comprehensive epidemiological research carried out in a
low transmission scenario on the Thai- Burmese border (entomological inoculation rate
<1 per species), however 10% of Plasmodium vivax infections remained asymptomatic.
This is probably typical of most low transmission environments, but it's important to

remember that the intensity of transmission varies remarkably over short geographic
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distances, and that small foci of much higher transmission intensity typically exist in low
transmission areas, acting asreservoirs of infection. Throughout the yearly dry season, the
residents of these littlefoci are infected with malaria. Because premunition does not alter
suddenly, changes in clinical epidemiology follow changes in transmission intensity,
causing a lag in time (hysteresis). Therefore, when transmission declines, the impact of
antimalarial therapy on malaria incidence and prevalence rises. Regretfully, accurate
estimates ofthis association are not available.[*"!

e Biological considerations: Transmission of human malaria is dependent on the lengthof
time gametocytes are carried in the blood, the infectivity of this gametocytaemia to the
local vectors, and the quantity and behaviour of the vectors. This is because the parasites
infect anopheline mosquito vectors during their sexual stages, not their asexual ones.
There is an uneven distribution in the attraction of humans to mosquitoeswithin the human
population. It appears that among other things, mosquitoes like to bite people who have
lower body surface area and biomass are pregnant have smelly feet, and so on. By using
microscopy, gametocytaemia can be found at levels as low as10-20/ uL. For infection to
occur in a mosquito blood meal (about 2-3ul), there must be at least one female
macrogamete and eight microgametes from the progeny of one male gametocyte.
Therefore, vector mosquitoes might potentially be infected with gametocyte densities of
1/uLl. This is less dense than what regular microscopy can pickup on. There have been
rumours floating around that people without gametocytes can spread malaria to insects.
This isn't feasible. Actually, what is meant is that although the density was below what
could be seen under a microscope, the people were clearlycarrying viable gametocytes in
their blood. Since a zygote may only be formed by the progeny of two or more gametes,
the chances of transmission rapidly decrease as gametocyte concentrations drop below
/ML Although it is still unknown if gametocytes concentrate in the dermal
capillaries (as they should have!), these numerical considerations still hold true.
Comparing Plasmodium falciparum to the other three human malaria parasites, there are
two key differences: first, maturegametocytes are resistant to the majority of anti-malarial
medications that affect asexualstages; second, gametocyte formation is delayed relative to
the peak production of asexual stages. Before emerging in the peripheral blood as
morphologically differentiated male and female gametocytes (stage 5) of P. falciparum,
the developing sexual stages (stages | to 1V) stay sequestered in the microvasculature for

about ten days. Approximately, peak gametocytaemia and peak transmissibility
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correspond.When falciparum malaria is present, a number of conditions—the majority of
which fall under the broad category of "stress"—increase the generation of gametocytes.
These factors include prolonged infection, anaemia, partially effective immune responses,
and partially effective medication.™*"!

e Pharmacological consideration: All anti-malarial medications that destroy asexual
stages also destroy mature P. vivax, malaria, and ovale gametocytes, as well as the early
stages of P. falciparum gametocytes. Therefore, transmissibility is decreased by both
destroying the gametocytes themselves and lowering the progenitors of the sexual stages
from the asexual stage. Although the quantitative relationships between anti- malarial
drug concentrations (pharmacokinetics; PK) and reduction in transmissibility
(pharmacodynamics; PD) are not well characterized, especially for vivax, malaria, and
ovale infections, the asexual and sexual stage activities generally parallel one another. The
artemisinin derivatives provide the fastest reductions in parasitaemia for completely
sensitive asexual stage parasites, closely followed by chloroquine, atovaquone, and other
related medications. Antifols come in last. Whether amodiaquine, piperaquine, and
pyronaridine are more similar to chloroquine in this batting order than quinine and
mefloquine is unclear, although if they are, the differences are negligible. Generally
speaking, anti-malarial antibiotics are less potentand eliminate parasitaemia more slowly
than anti-malarial medications. There is significant inter-individual variance in the
population-level impact of a single anti- malarial medication on the decrease in
parasitaemia. This results from variations in the number, stage, synchrony, and
susceptibility of the infecting parasites as well as variations in the host's antimalarial
adherence, absorption, distribution (drug removal is less significant), and splenic
function. When drug concentrations in blood fall short of the minimum parasiticidal
concentration (MPC), or do not have the desired maximal impact, the anti-malarial drug
resistance of the infecting parasites becomes significant. Drug quality, dose taken, host
pharmacokinetics, and resistance all affect the percentage of treated patients with blood

concentrations below the MPC. This fraction rises whenresistance becomes worse. 8!

Anti-malarial medications' combined effects on progenitors, early (more drug susceptible)
stage 1 to 3 sequestered gametocytes, and more mature (less drug susceptible) stages result in
P. falciparum gametocytaemia, or late-stage gametocytes that circulate and are detectable by

microscopy. While therapy with artemisinin derivatives is linked to decreased rates of
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gametocyte carriage, P. falciparum gametocytaemia following antifol treatment (best
established for sulphadoxine- pyrimethamine) is consistently greater than that following other
medication classes. Primaquine, quinocide, and tafenoquine, the eight-aminoquinolines, have
a special place in medicine. With regard to data, primaquine is the only commonly available
chemical. Primaquine has a fair amount of asexual stage activity against P. vivax malaria,
killing P. vivax mature gametocytes as well as hypnozoites and P. ovale. And mature P.
falciparum gametocytes, but crucially, it exhibits no beneficial effect against P. falciparum
asexual stages, and likely early gametocytes as well. Which of primaquine's several
metabolites are the active moiety is unknown, as is how the drug functions in any of these
three capacities? Significant differences in immunology, pharmacokinetics, and
pharmacodynamics lead to pronounced heterogeneity in transmissibility concerning anti-
malarial medication activity.!**!

e Anti-malarial drug resistance and transmissibility: Three factors need to be taken into
account when analysing how anti-malarial drugs affect transmissibility: a) activityagainst
asexual stages and early gametocytes; b) activity against mature infectious gametocytes;
and c) sporontocidal effects in the mosquito. The rate of parasitaemia reduction declines
and treatment failure rates rise when medication activity against theasexual stage activity
declines due to escalating antimalarial resistance. A highly sensitive indicator of
increasing medication resistance is gametocytaemia. The earliest warning sign of
worsening SP resistance in South Africa was an increase in gametocytaemia. It was
significant since it came before detectable alterations in parasite clearance or a drop in
cure rates. Transmission would therefore have grown prior to noticeable increases in
treatment failure rates, especially the transmission of resistance. A recent pooling of data
from 3,174 patients recruited in six anti-malarial trials carried out in Kenya and The
Gambia was done by Okell et al. AUC of gametocytedensity (ratio of means 0.35 95% CI
0.31-0.41), transmission to mosquitoes by slide- positive gametocyte carriers (OR
mosquito infection 0.49 95% CI1 0.33-0.73), and the probability of being gametocytaemic
on the day of transmission experiments (OR 0.2095% CI 0.16-0.26) were all significantly
reduced with ACT treatment (either artesunate—SP, artesunate—chloroquine, or artemether
lumefantrine).”® Treatment with partially successful anti-malarial drugs increases
gametocyte carriage by stressing the population of surviving asexual parasites and
decreasing asexual parasite killing. A higher percentage of asexual parasites can

transition to gametocyte developmentbecause to these stimuli. Recurrence of an infection
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is also more likely. Due to the prolonged infection, medication "stress,” and anaemia,
resistant infections are more likely than initial infections to be gametocytaemic at
presentation. They are also more likely to not respond well to further therapy. Greater
gametocyte carriage in infectionsinduced by resistant parasites is the overall outcome of
the enhanced gametocyte carriage of the initial infections and any recrudescence’s that
may follow. This results in higher transmissibility, but with significant inter-individual
variance. This benefit of transmission is what propels the spread. Consideration should
also be given to the effects of atovaquone and antifols on mosquitoes. These medications
interfere with theanopheline mosquito's oocyst development, preventing the generation of
sporozoites. Primaquine has little to no sporontocidal action; tafenoquine has higher
activity. Both have sporontocidal activity. In the presence of medication, antifol resistant
parasites aremore transmissible than antifol sensitive parasites, suggesting another source
of selection pressure promoting the spread of antifol resistance. It is clear that the
increased ability of resistant parasites to transmit the anti-malarial medicine while the
drug is present causes anti-malarial drug resistance to spread. Since the majority of anti-
malarial medications now on the market are slowly excreted from the body, if they are
taken extensively in a region where malaria is common, a sizable fraction of the
population will have varying blood concentrations of the medication. These
concentrations serve as a filter that is biased in favour of the development of infectionsthat
are resistant. A number of variables, including as the host's immunity profile, the degree
of transmission intensity, and the pharmacokinetic and pharmacodynamic characteristics

of the anti-malarial medication, influence the degree of selection.?!

e Benefits of reducing transmission: A significant burden of morbidity and mortality in
children is linked to intense malaria. Although the precise relationship is unclear, thereis a
positive correlation between infant death rates and transmission intensity asdetermined by
the estimated entomological inoculation rate, or EIR. Infants may receive a bite from a
mosquito proportionately more often than adults; it has been observed that mosquitoes
preferentially bite people with lesser body surface area and biomass. Reducing malaria
morbidity and mortality can be achieved by using effective anti-malarial medications
either by themselves or in conjunction with other preventive strategies, such as indoor

residual spraying and insecticide-treated bed nets.

In fact, the implementation of efficient malaria control lowers the mortality rate more than
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one might anticipate from the direct avoidance of malaria-related deaths. This is explained by

the fact that a number of the diseases that cause new-born deaths-such asmalaria anaemia and

low birth weight from placental malaria-are only tangentially or cumulatively associated to

malaria. Notably, lower new-born mortality does not appearto be offset by increased mortality

in later life. Therefore, the benefits of lowering malaria transmission are well supported by

the available data.

[22]

Operational consideration: The first-line medications for treating falciparum malariain
endemic areas are combination therapies including artemisinin. Despite a significantrise in
recent support for anti-malarial medications, the majority of people who requireACTs do
not obtain them, despite the fact that they are extremely effective and welltolerated. A
significant reduction in malaria morbidity and mortality will result fromincreasing the
use of ACTs and insecticide-treated nets, as well as from givinginsecticide-treated nets
away and, crucially, from financing ACTSs to make the treatmentcheap. In some situations,
indoor residual spraying is also quite important. Doelimination programs need to take
any other actions? For the treatment of falciparummalaria, the current unanswered topic
is whether ACT should be used with a single "gametocytocidal™ dose of primaquine
(0.5 to 0.75 mg base/kg). Programs aimed atpreventing malaria have long advised the
addition of a single dosage of primaquine tofirst-line treatment in certain regions but not
in others. The data for safety and efficacy, however, is surprisingly lacking. A two-week
radical curative regimen of primaquine (i.e., 14 days of 0.25 to 0.5 mg base/kg/day) is
necessary to prevent recurrence in vivaxand ovale infections and, consequently, control
transmission. Once more, in some circumstances, this is advised, but not in others.
While the lack of certainty on effectiveness and the challenge of adhering to 14-day
regimens have dampened interestin radical cures in endemic areas, safety concerns have
been the primary factors limitingthe use of primaquine. It is predictable that primaquine
induces upset stomachs.'”® Food significantly reduces the impact, which is dose-
dependent. Since they are oxidant medications, 8-aminoquinolines can lead to oxidant
haemolysis. Methemoglobinemiais common, although haemolysis can be severe and
even fatal in cases with inherited red cell enzyme abnormalities that compromise
defences against oxidative stress. Themost prevalent human enzyme deficit, glucose-6-
phosphate dehydrogenase (G6PD)deficiency, was discovered in 1951 as a result of the
introduction of primaquine and affects about 400 million individuals globally. The

phenotypes associated with the approximately 140 distinct genotypes of G6PD
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deficiency range from moderate tosevere. The degree and kind of deficit determine
how much oxidative haemolysis occurs. The anomaly is most common in locations
where malaria is or was endemic because an enzyme deficiency protects against severe
malaria. It is frequently advised to have G6PD deficiency testing prior to starting
treatment. In actuality, testing is frequently not available. There exist a number of rapid
tests in theory, but their implementation is somewhat restricted. Additionally, there is
inadequate data regardingtheir sensitivity and specificity to suggest their widespread use.
A spectrophotometric assay is needed for quantification in the semi-quantitative
fluorescent spot test, which is more exacting but dependable. Therefore, testing is typically

not available in practice,and primaquine is frequently not given®.

e Mass treatment: During the mass eradication campaigns of the 1950s and 1960s, anti-
malarial medicine treatments were administered to the entire community on multiple
occasions. This practice has persisted on occasion since then. Recently, this experience
was reviewed. It hasn't been a popular tactic in recent years. Mass screening and
treatment are the alternative proactive strategies (MST). In the current efforts to containand
eradicate malaria in Western Cambodia, this has been preferred over mass treatment.
MST anticipates that the majority of the infectious reservoir will have detectable
parasitaemia at the time of screening, making it a more logistically challenging strategy.
It goes without saying that screening cannot identify hypnozoite carriage in P. vivax or P.
ovale. Further investigation and assessment are necessary to fully understand the benefits
and drawbacks of these two distinct strategies. If toxicity issues regarding the
administration of the eight aminoquinolines can be resolved in the public without
screening for G6PD deficiency, mass therapy and MST would be moreacceptable.?

CONCLUSION

The conclusion regarding anti-malarial drugs is that they play a crucial role in preventing and

treating malaria, a disease caused by parasites transmitted through mosquito bites. Drugs such

as chloroquine, hydroxychloroquine, artemisinin-based combination therapies (ACTS), and
others have been effective in combating malaria. However, there are challenges such as drug
resistance and access to medication in certain regions. Continued research, development of
new drugs, and efforts to ensure equitable access are necessary to further reduce the burden

of malaria worldwide.
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