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ABSTRACT

Malaria is one of the infectious illnesses of the highest scientific significance and importance to international health organizations. Plasmodium
falciparum, the parasite responsible for a highly severe form of the disease in Africa, has traditionally received the most attention. However, in the
last two decades, the Plasmodium vivax parasite, which is linked to a large number of cases in Latin America, the Middle East, South and Southeast
Asia, the Horn of Africa, and Oceania, has sparked enormous interest, owing to published evidence that it can cause severe malaria, among other
things. Malaria is a worldwide public health problem, with a saw 247 million cases recorded in 2021. African countries accounted for approximately
94% of all reported cases. So far, over 200 distinct varieties of protozoa have been discovered and identified, with at least 13 of them being
pathogenic to humans. The malaria parasite's life cycle is a complex process involving a mosquito with the species Anopheles and a vertebrate host.

Artemether is a lipid-soluble artemisinin derivative. It is available in both oral and intramuscular forms. It is also available as a fixed-dose
formulation with lumefantrine. Artemether-lumefantrine is one of the ACTs authorized by the WHO and is being used by the majority of countries
transitioning from less effective medications to ACTs. However, the emergence of antimalarial medication resistance poses a significant challenge to
malaria control. It works by Kkilling the pathogenic organisms responsible for malaria. It is known as an antimalarial medication, and it is more
effective than quinine therapies.
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INTRODUCTION and the Americas [4, 5]. Children under the age of five are the most
Malari highly susceptible to malaria, accounting for over 80% of the
alaria deaths caused by malaria in the WHO African Region in 2021.

Malaria is a potentially fatal disease caused by parasites transferred

to humans by the bite of infected female Anopheles mosquitos. It is
both preventable and treatable. Malaria is caused by five parasite
species, two of which, Plasmodium falciparum and Plasmodium
vivax, pose the greatest threat [1-3].

Almost half of the worldwide population was in danger of malaria
in 2020. Sub-Saharan Africa has the highest number of cases and
deaths. However, considerable numbers of cases and deaths have
been reported in the World Health Organization's regions of
South-East Asia, the Eastern Mediterranean, the Western Pacific,

Despite diversions to prevention, diagnostic, and treatment
operations during the epidemic, governments around the world
have mostly held the line against additional setbacks to malaria
control, according to the report's 2022 edition. In 2021, there are
expected to be 619,000 malaria fatalities worldwide, compared with
625,000 in the very first year of the worldwide pandemic. Before the
epidemic, the number of deaths in 2019 was 568,000 [6-8]. Malaria
cases increased during 2020 and 2021, albeit at a lesser rate than
from 2019 to 2020 [9]. Malaria incidences reached 247 million in
2021, up from 245 million in 2020 and 232 million in 2019 [10, 11].
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Fig. 1: Lifecycle of malaria [12, 24]
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Malaria's life cycle is divided into two stages: sexual and asexual. The
sexual stage takes place in an invertebrate host. The definitive host
in malaria is a female a species of mosquito. The asexual stage takes
place in a vertebrate intermediary host, the human [12-14].

Falciparum malaria has the potential to be fatal. Severe falciparum
malaria can cause liver and renal failure, convulsions, and coma.
Infections with P. vivax and P. ovale, while rarely severe, normally
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produce less significant sickness; nonetheless, the parasites can
remain inactive in the liver's cells for many months, causing
symptoms to appear again months or even years later [15-17]. There
are mainly Five species of Malarial parasites that cause malaria-like
Plasmodium falciparum (P. falciparum), Plasmodium malariae (P.
malariae), Plasmodium vivax (P. vivax), Plasmodium ovale (P. ovale),
Plasmodium knowlesi (P. knowlesi) these all has different structure
at different stages of erythrocytes as shown in fig. [18].

P vivax

Ring forms
(early
trophozoites)

Developing
trophozoites

Immature
schizonts

Mature
schizonts

Micro-
gametocytes

Macro-
gametocytes

@

P ovale

Fig. 2: Appearance of stained intraerythrocytic parasites [18]

Each of the four plasmodia species that infect people has a distinct
look that allows them to be distinguished in stained smears. In P.
vivax and P. ovale infections, the parasitized erythrocyte appears
pale, swollen, and covered in Schiiffner's spots. Several asexual
stages (trophozoite, schizont, merozoite) can be observed together
[19, 20]. P. ovale-infected cells have elongated shapes and are

frequently irregular or fimbriated. RBCs in P. malariae infections are
not swollen and do not contain granules. Trophozoites are
frequently seen in "band" shapes, while merozoites are grouped in
rosettes around a cluster of central pigments. The rings in P.
falciparum infections are relatively tiny and may have two
chromatin spots rather than one [21, 23].
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Symptoms

Malaria is a contagious febrile sickness. Symptoms usually emerge
10-15 d after the infectious mosquito bite in a non-immune person.
The earliest signs of malaria, such as fever, headache, and chills,
could be mild and difficult to identify. Plasmodium falciparum

malaria may lead to severe disease and death unless it's treated
within 24 h [1, 25, 27].

Severe malaria frequently causes one or more of the following
symptoms in children: severe anemia, for instance, respiratory
distress due to metabolic acidosis, or brain malaria. Adults are also
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prone to multi-organ failure [28]. People in malaria-endemic areas
may develop some immunity, which facilitates asymptomatic
infections. Some groups of people are at a far higher risk of
catching malaria and developing severe sickness than others [29,
30]. Infants, children under the age of five, pregnant women,
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HIV/AIDS patients, non-immune migrants, mobile groups, and
travelers are among them. National malaria control programs
must take additional precautions to safeguard these populations
from contracting the disease, taking into account their unique
conditions [31].

Y-
m

'
Headoche Fetigue Hausza

SYMPTOMS OF MALARIA

Fever Mastls Aches

Fig. 4: Symptoms of malaria [31, 32]

Diagnosis of malaria

Malaria diagnosis that is timely and accurate not only decreases
suffering but also reduces community transmission [33]. Malaria is
diagnosed in the laboratory using a variety of techniques, including
traditional microscopic diagnosis by staining thin and thick
peripheral blood smears, other concentration techniques, such as
the quantitative buffy coat (QBC) method, rapid diagnostic tests,
such as OptiMAL, ICT, Para-HIT-f, ParaScreen, SD Bioline, Paracheck,
and molecular tests for diagnosis, such as polymerase chain reaction
(PCR) [34, 35]. Some advantages and disadvantages of these
technologies, such as specificity, sensitivity, accuracy, precision, time
utilized, cost-effectiveness, labor intensiveness, the requirement for

competent microscopists, and the issue associated with
inexperienced technicians, have also been described [36, 38].

Prevention

Take precautions to avoid mosquito bites. The only way to avoid the
spread of this disease is to protect yourself from mosquito bites [40,
41]. Furthermore, the likelihood of severity varies from person to
person according to their physical state and health history. Here are
some preventive actions you may take to keep malaria at bay and
prevent it from spreading faster [43, 44]. Use insect repellent on any
exposed skin [45, 46]. The repellent advised comprises 20-35% N,N-
Diethyl-meta-toluamide (DEET). If you are going to be outside at
night, wear long-sleeved apparel and long pants [47, 48].
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Fig. 5: Prevention from malaria [49-51]

Treatments

Malaria is a disease that can be avoided and treated. Early malaria
diagnosis and treatment minimize sickness and fatalities while also
helping to reduce transmission [52-55]. Artemisinin-based therapy in
combination (ACT) is the most effective treatment available, especially
when treating Plasmodium falciparum malaria [56]. Malaria can also
be prevented with antimalarial medications [57-59].

Malaria can be avoided by using chemoprophylaxis, which
lowers the blood levels of malaria infections and thereby
prevents malaria illness [60, 61]. Persons should speak with
their national disease control centers or other agencies offering
travel advice before traveling to malaria-endemic countries or
regions for information on the preventative actions that should
be taken [62, 65].

There are four therapeutic options for P. falciparum infections acquired
in chloroquine-resistant areas. Artemether-lumefantrine (Coartem®),
which is the recommended combination if available, and atovaquone-
proguanil (MalaroneTM) are two examples [66, 67]. These are fixed-
dose combination medicines for young children weighing less than 5 kg.
Quinine sulfate in combination with doxycycline, tetracycline, or
clindamycin, is another therapy option. Quinine sulfate plus whether
doxycycline or tetracycline is often chosen over quinine sulfate plus
clindamycin because there is more data on the effectiveness of quinine
sulfate plus doxycycline or tetracycline [68-70]. Except for illnesses
acquired in Southeast Asia, which require seven days of treatment,
quinine should be administered for three days. Mefloquine, the fourth
alternative, has been linked to uncommon but possibly severe
neuropsychiatric responses [https://www.cdc.gov/malaria/
diagnosis_treatment/clinicians1.html]
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Fig. 6: Malaria diagnosis and treatment under standard guidelines [60]

Artemether drug

Artemether is a lipid-soluble artemisinin derivative. It is available
in both oral and intramuscular forms. It is also available as a fixed-
dose formulation with lumefantrine [71-73]. Artemether-
lumefantrine is one of the ACTs authorized by the WHO and is
being used by the majority of countries transitioning from less
effective medications to ACTs., which is artemisinin with the
lactone changed to the lactol methyl ether. It is used as an
antimalarial in combination with lumefantrine to treat multi-drug
resistant forms of falciparum malaria. It acts as an antimalarial

[74, 75]. It's a sesquiterpenoid, cyclic acetal, organic peroxide,
artemisinin derivative, and semisynthetic derivative all rolled into
one [76,77].

Artemether is an antimalarial medication wused to treat
uncomplicated acute malaria [79]. It is given in conjunction with
lumefantrine to increase efficacy [80]. This combination medication
is effective against Plasmodium spp. erythrocytic stages and may be
used for the treatment of infections caused by P. falciparum and
unidentified Plasmodium species, including infections acquired in
chloroquine-resistant areas [81-83].

Fig. 7: Structure of the artemether

e [UPAC name- (1R/4S,5R,8S,9R,10S,12R,13R)-10-methoxy-1,5,9-
trimethyl-11,14,15,16 tetraoxatetracyclo [10.3.1.04,13.08,13]
hexadecane.

e Molecular formula-CisH2605
¢ Molecular weight-298.37g/mol
e Melting point-86-90 °C

¢ Solubility-Artemether is insoluble in water but soluble in
organic solvents like ethanol, DMSO, and dimethyl formamide
(DMF), which must be purged with an inert gas before use.
Artemether is soluble in these solvents at around 16, 10, and 20

mg/ml, accordingly. Artemether is only somewhat soluble in
aqueous buffers [84, 85].

o Appearance-White Crystalline powder with having Bitter taste

e Dose: An injectable dose of 3.2 mg/kg is given first, followed by
1.6 mg/kg daily for a maximum of 7 d before switching to oral
administration. Capsule formulation: 160 mg the first day, then 80
mg per day for the next four years.

Mechanism of action

Endoperoxide bridges are present in artemether compounds. In the
parasite, an endoperoxide bridge binds with heme (Fe2+) [87]. This


https://pubchem.ncbi.nlm.nih.gov/#query=C16H26O5�

S.D. Phalak et al.

endoperoxide bridge is cleaved by heme iron. Highly reactive free
radicals are produced, which cause parasite membrane damage by
covalently attaching to membrane proteins. The enzyme P.
falciparum adenosine triphosphatase is being proposed as the likely
route of action [88-90].
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Fig. 8: MOA of artemether [90]

Pharmacokinetics

When administered orally, artemether absorbs quickly, reaching its
maximum concentration within 2 h and undergoing extensive first-
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pass metabolism [90, 91]. DHA is its main active metabolite.
Artemether has a high protein binding affinity (>90%) for 1-acid
glycoprotein, albumin, and lipids. The process of elimination half-life
is between 2 and 4 h. Artemether absorption from the intramuscular
route is very poor and extremely variable in malaria patients, can
take many hours to achieve peak concentrations, and has been
linked to reduced parasite clearance [92]. Various hepatic and
intestinal CYP enzymes, including CYP3A4, 2C11, and 2B6, are likely
to metabolize artemether. It is most likely a substrate of intestinal
CYP3A4, as evidenced by an increase in artemether bioavailability
when combined with grapefruit juice [93-95].

Pharmacodynamics

Artemether is converted in the body to the active metabolite
dihydroartemisinin. The medication works against P. falciparum
erythrocytic stages by blocking nucleic acid and protein production.
Artemether is given in conjunction with lumefantrine to increase
efficacy [95-98] Artemether has an immediate start of the action and
is quickly eliminated from the body. Artemether is supposed to
provide quick symptom relief by lowering the quantity of malarial
parasites. Lumefantrine has a substantially longer half-life and is
thought to kill any remaining parasites [99, 100].
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Fig. 9: Marketed formulations of artemether (Injections, tablets, syrup)

Table 1: List of medicines used in the treatment of malaria.

Drugs Treatment pattern of IPD complicated cases out of 100 % probability
Artesunate (80%)

Chloroquine (72.30%)

Artemether (55%)

Primaquine (25%)

Doxycycline (11.71%)

Quinine (56.31%)

For all-over medicines used in the treatment of Malaria, we just give the probability of the drug used to treat Malaria (Percentage may bex)

CONCLUSION

Malaria is one of the world's biggest health challenges today, both in
terms of its scope and the priority attention it has gotten from public
and commercial health organizations.

The study discovered that Artemether had a good therapeutic
efficacy for the therapy of uncomplicated falciparum malaria, with a
high elimination of parasites rate and a rapid resolution of fever. AL
was also effective against the parasite's transmissible sexual phase
(gametocytes). The overall rate of high malaria success rate for
artemether-lumefantrine, artesunate-amodiaquine, and
dihydroartemisinin-piperaquine is greater than the WHO threshold
value, implying that there is no need for an alteration in treatment
policy in Sub-Saharan Africa. However, there is a desire to increase
molecular producers’ monitoring for resistance to artemisinin
compounds and their partner medications.

Malaria is a fatal illness that affects millions of people around the
world. Despite current therapies, antimalarial drug resistance has

increased. Nanotechnology advancements for the creation of new
medication delivery methods are promising and are increasingly
being examined in preclinical experiments, with significant and
motivating findings. This helps in the treatment of complicated
malaria conditions like cerebral malaria.

ABBREVIATIONS

Artemisinin-based combination treatments (ACTs).
FUNDING

Nil

AUTHORS CONTRIBUTIONS

All the authors have contributed equally.
CONFLICTS OF INTERESTS

The authors declare no conflicts of interest.



S.D. Phalak et al.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Phillips MA, Burrows JN, Manyando C, van Huijsduijnen RH, Van
Voorhis WC, Wells TNC. Malaria. Nat Rev Dis Primers.
2017;3:17050. doi: 10.1038/nrdp.2017.50, PMID 28770814.
Duffy PE, Patrick Gorres ]. Malaria vaccines since 2000:
progress, priorities, products. NP] Vaccines. 2020;5(1):48. doi:
10.1038/s41541-020-0196-3, PMID 32566259.

Miller LH, Ackerman HC, Su XZ, Wellems TE. Malaria biology and
disease pathogenesis: insights for new treatments. Nat Med.
2013;19(2):156-67. doi: 10.1038/nm.3073, PMID 23389616.
Cowman Alan F, Healer ], Marapana D, Marsh K. Malaria:
biology and disease. Cell. 2016;167:610-24. doi:
10.1016/j.cell.2016.07.055, PMID 27768886.

Waters AP. Epigenetic roulette in bloodstream plasmodium:
gambling on sex. PLoS Pathog. 2016;12(2):e1005353. doi:
10.1371/journal.ppat.1005353, PMID 26866803.

White NJ. Determinants of relapse periodicity in Plasmodium
vivax malaria. Malar J. 2011 Oct. 11;10:297. doi: 10.1186/1475-
2875-10-297, PMID 21989376, PMCID PMC3228849.
Zuckerman A. Current status of the immunology of blood and
tissue protozoa. II. Plasmodium. Exp Parasitol. 1977;42:473-46.
doi: 10.1016/0014-4894(77)90095-9, PMID 18362.

Carmona Fonseca ], Olivera M], Yasnot Acosta MF. A
retrospective review on severe malaria in Colombia, 2007-
2020. Pathogens. 2022;11(8):893. doi:
10.3390/pathogens11080893, PMID 36015012.

Magwaza RN, Abubaker M, Hussain B, Haley M, Couper K,
Freeman S. Evaluation of 4-aminoquinoline hydrazone
analogues as potential leads for drug-resistant malaria.
Molecules. 2023;28(18):6471. doi:
10.3390/molecules28186471, PMID 37764248.

Mhango EKG, Snorradottir BS, Kachingwe BHK, Katundu KGH,
Gizurarson S. Estimation of pediatric dosage of antimalarial
drugs, using pharmacokinetic and physiological approach.
Pharmaceutics. 2023;15(4):1076. doi:
10.3390/pharmaceutics15041076, PMID 37111562.

Malaria; 2023. Available from: https://www.who.int/news-
room/fact-sheets/detail/malaria. [Last accessed on 16 Feb
2024]

Dondorp AM, Day NP. The treatment of severe malaria. Trans R
Soc Trop Med Hyg. 2007 ]Jul;101(7):633-4. doi:
10.1016/j.trstmh.2007.03.011, PMID 17434195.

Sinka ME, Bangs M], Manguin S, Coetzee M, Mbogo CM,
Hemingway ]. The dominant anopheles vectors of human
malaria in Africa, Europe and the Middle East: occurrence data,
distribution maps and bionomic precis. Parasit Vectors.
2010;3:117.doi: 10.1186/1756-3305-3-117.

Talapko ], Skrlec I, Alebic T, Jukic M, Vcev A. Malaria: the past
and the present. Microorganisms. 2019;7:179. doi:
10.3390/microorganisms7060179, PMID 31234443.

Garrido Cardenas JA, Cebrian Carmona ], Gonzalez Ceron L,
Manzano Agugliaro F, Mesa Valle C. Analysis of global research on
malaria and Plasmodium vivax. Int ] Environ Res Public Health.
2019;16:1928. doi: 10.3390/ijerph16111928, PMID 31159165.
Cowman Alan Alan F, Healer Julie, Marapana Danushka, Marsh
Kevin. Malaria: biology and disease. Cell. 2016;167(3):610-24.
doi: 10.1016/j.cell.2016.07.055, PMID 27768886.

Savi MK. An overview of malaria transmission mechanisms,
control, and modeling. Med Sci (Basel). 2022;11(1):3. doi:
10.3390/medsci11010003, PMID 36649040.

Gill R, Hora R, Alam MM, Bansal A, Bhatt TK, Sharma A. Editorial:
frontiers in malaria research. Front Microbiol. 2023;14:1191773.
doi: 10.3389/fmicb.2023.1191773, PMID 37077247.

Regmi K, Kunwar A, Ortega L. A systematic review of
knowledge, attitudes and beliefs about malaria among the
South  Asian population. Infect  Ecol Epidemiol.
2016;6(1):30822. doi: 10.3402/iee.v.6.30822.

Carnevale Pierre, Manguin Sylvie. Review of issues on residual
malaria transmission. ] Infect Dis. 2021;223(12)Suppl 2:S61-80.
doi: 10.1093/infdis/jiab084, PMID 33906221.

Daily JP. Malaria 2017: update on the clinical literature and
management. Curr Infect Dis Rep. 2017;19(8):28. doi:
10.1007/s11908-017-0583-8, PMID 28634831.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Int J Curr Pharm Res, Vol 16, Issue 2, 1-8

https://www.wwarn.org/tools-resources/literature-
reviews/malaria-pregnancy-library.

Maleria Life Cycle. Available
http://www.cdc.gov/malaria/about/biology.
Assemie Anmut. Malaria prevalence and distribution of
Plasmodium species in Southern Region of Ethiopia. ] Parasitol
Res. 2022. doi: 10.1155/2022/5665660, PMID 35782658.
Thillainayagam Mahalakshmi, Ramaiah Sudha. Mosquito,
malaria and medicines-a review. Res ] Pharm Technol.
2016;9(8):1268-76. doi: 10.5958/0974-360X.2016.00241.9.
Moturi AK, Jalang’o R, Cherono A, Muchiri SK, Snow RW, Okiro EA.
Malaria vaccine coverage estimation using age-eligible populations
and service user denominators in Kenya. Malar J. 2023;22(1):287.
doi: 10.1186/s12936-023-04721-0, PMID 37759277.

Antwi Baffour S, Mensah BT, Johnson G, Armah DNO, Ali-
Mustapha S, Annison L. Haematological parameters and their
correlation with the degree of malaria parasitaemia among
outpatients attending a polyclinic. Malar J. 2023;22(1):281. doi:
10.1186/s12936-023-04710-3, PMID 37743476.

Yigezu E, Wondale B, Abebe D, Tamiru G, Eligo N, Lindtjgrn B.
Malaria misdiagnosis in the routine health system in Arba
Minch area district in Southwest Ethiopia: an implication for
malaria control and elimination. Malar J. 2023;22(1):273. doi:
10.1186/s12936-023-04711-2, PMID 37710252.

Drysdale M, Tan L, Martin A, Fuhrer IB, Duparc S, Sharma H.
Plasmodium vivax in Children: hidden Burden and conspicuous
challenges, a narrative review. Infect Dis Ther. 2023;12(1):33-
51. doi: 10.1007 /s40121-022-00713-w, PMID 36378465.
Dahalan FA, Churcher TS, Windbichler N, Lawniczak MKN. The
male mosquito contribution towards malaria transmission:
mating influences the Anopheles female midgut transcriptome
and increases female susceptibility to human malaria parasites.
PLoS Pathog. 2019;15(11):e1008063. doi:
10.1371/journal.ppat.1008063, PMID 31697788.

Bhatt S, Weiss D], Cameron E, Bisanzio D, Mappin B, Dalrymple
U. The effect of malaria control on Plasmodium falciparum in
Africa between 2000 and 2015. Nature. 2015;526:207-11. doi:
10.1038/nature15535, PMID 26375008.

Tangpukdee N, Duangdee C, Wilairatana P, Krudsood S. Malaria
diagnosis: a brief review. Korean ] Parasitol. 2009;47(2):93-
102. doi: 10.3347/kjp.2009.47.2.93, PMID 19488414.

Ngasala B, Mubi M, Warsame M, Petzold MG, Massele AY,
Gustafsson LL. 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;7:199.
doi: 10.1186/1475-2875-7-199, PMID 18831737.

Vo TK, Bigot P, Gazin P, Sinou V, De Pina ]J, Huynh DC.
Evaluation of a real-time PCR assay for malaria diagnosis in
patients from vietnam and in returned travellers. Trans R Soc
Trop Med Hyg. 2007;101:422-8. doi:
10.1016/j.trstmh.2006.09.004, PMID 17150235.

Kim SH, Nam MH, Roh KH, Park HC, Nam DH, Park GH.
Evaluation of a rapid diagnostic test specific for plasmodium
vivax. Trop Med Int Health. 2008;13:1495-500. doi:
10.1111/j.1365-3156.2008.02163.x, PMID 18983278.

Morassin B, Fabre R, Berry A, Magnaval JF. One year’s
experience with the polymerase chain reaction as a routine
method for the diagnosis of imported malaria. Am ] Trop Med
Hyg. 2002 May;66(5):503-8. doi: 10.4269/ajtmh.2002.66.503,
PMID 12201583.

Basu S, Sahi PK. Malaria: an update. Indian ] Pediatr.
2017;84(7):521-8. doi: 10.1007/s12098-017-2332-2, PMID
28357581.

Baragafia B, Hallyburton I, Lee MC, Norcross NR, Grimaldi R,
Otto TD. A novel multiple-stage antimalarial agent that inhibits
protein synthesis. Nature. 2015;522:315-20. doi:
10.1038/nature14451, PMID 26085270.

Kenawy M. Review of anopheles mosquitoes and Malaria in
ancient and modern Egypt. ] Mosq Res. 2015;5(4):1-8. doi:
10.5376/jmr.2015.05.0004.

Fadare Josepho, Ademowo Olusegung. Ethical issues in malaria
vaccine clinical trials: a principle-based approach. Ann Trop Med
Public Health. 2011;3(1):35-8. doi: 10.4103/1755-6783.76185.

from:


https://doi.org/10.1038/nrdp.2017.50�
https://www.ncbi.nlm.nih.gov/pubmed/28770814�
https://doi.org/10.1038/s41541-020-0196-3�
https://www.ncbi.nlm.nih.gov/pubmed/32566259�
https://doi.org/10.1038/nm.3073�
https://www.ncbi.nlm.nih.gov/pubmed/23389616�
https://doi.org/10.1016/j.cell.2016.07.055�
https://www.ncbi.nlm.nih.gov/pubmed/27768886�
https://doi.org/10.1371/journal.ppat.1005353�
https://www.ncbi.nlm.nih.gov/pubmed/26866803�
https://doi.org/10.1186/1475-2875-10-297�
https://doi.org/10.1186/1475-2875-10-297�
http://www.ncbi.nlm.nih.gov/pubmed/21989376�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3228849�
https://doi.org/10.1016/0014-4894(77)90095-9�
https://www.ncbi.nlm.nih.gov/pubmed/18362�
https://doi.org/10.3390/pathogens11080893�
https://www.ncbi.nlm.nih.gov/pubmed/36015012�
https://doi.org/10.3390/molecules28186471�
https://www.ncbi.nlm.nih.gov/pubmed/37764248�
https://doi.org/10.3390/pharmaceutics15041076�
https://www.ncbi.nlm.nih.gov/pubmed/37111562�
https://doi.org/10.1016/j.trstmh.2007.03.011�
http://www.ncbi.nlm.nih.gov/pubmed/17434195�
https://doi.org/10.3390/microorganisms7060179�
https://www.ncbi.nlm.nih.gov/pubmed/31234443�
https://doi.org/10.3390/ijerph16111928�
https://www.ncbi.nlm.nih.gov/pubmed/31159165�
https://doi.org/10.1016/j.cell.2016.07.055�
https://www.ncbi.nlm.nih.gov/pubmed/27768886�
https://doi.org/10.3390/medsci11010003�
https://www.ncbi.nlm.nih.gov/pubmed/36649040�
https://doi.org/10.3389/fmicb.2023.1191773�
https://www.ncbi.nlm.nih.gov/pubmed/37077247�
https://doi.org/10.3402/iee�
https://doi.org/10.1093/infdis/jiab084�
https://www.ncbi.nlm.nih.gov/pubmed/33906221�
https://doi.org/10.1007/s11908-017-0583-8�
https://www.ncbi.nlm.nih.gov/pubmed/28634831�
https://doi.org/10.1155/2022/5665660�
https://www.ncbi.nlm.nih.gov/pubmed/35782658�
https://doi.org/10.5958/0974-360x.2016.00241.9�
https://doi.org/10.1186/s12936-023-04721-0�
https://www.ncbi.nlm.nih.gov/pubmed/37759277�
https://doi.org/10.1186/s12936-023-04710-3�
https://www.ncbi.nlm.nih.gov/pubmed/37743476�
https://doi.org/10.1186/s12936-023-04711-2�
https://www.ncbi.nlm.nih.gov/pubmed/37710252�
https://doi.org/10.1007/s40121-022-00713-w�
https://www.ncbi.nlm.nih.gov/pubmed/36378465�
https://doi.org/10.1371/journal.ppat.1008063�
https://www.ncbi.nlm.nih.gov/pubmed/31697788�
https://doi.org/10.1038/nature15535�
https://www.ncbi.nlm.nih.gov/pubmed/26375008�
https://doi.org/10.3347/kjp.2009.47.2.93�
https://www.ncbi.nlm.nih.gov/pubmed/19488414�
https://doi.org/10.1186/1475-2875-7-199�
https://www.ncbi.nlm.nih.gov/pubmed/18831737�
https://doi.org/10.1016/j.trstmh.2006.09.004�
https://www.ncbi.nlm.nih.gov/pubmed/17150235�
https://doi.org/10.1111/j.1365-3156.2008.02163.x�
https://www.ncbi.nlm.nih.gov/pubmed/18983278�
https://doi.org/10.4269/ajtmh.2002.66.503�
http://www.ncbi.nlm.nih.gov/pubmed/12201583�
https://doi.org/10.1007/s12098-017-2332-2�
https://www.ncbi.nlm.nih.gov/pubmed/28357581�
https://doi.org/10.1038/nature14451�
https://www.ncbi.nlm.nih.gov/pubmed/26085270�
https://doi.org/10.5376/jmr.2015.05.0004�
https://doi.org/10.4103/1755-6783.76185�

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

S.D. Phalak et al.

Sharma, Gaurav, Yogi, Abhishek, Gaur, Kalpesh, Dashora, Ashok.
A review on anti malarial drug. International Journal of Basic
Clinical Pharmacy and Research. 2015;1:1-15.

Rijken M], McGready R, Boel ME, Poespoprodjo R, Singh N,
Syafruddin D. Malaria in pregnancy in the Asia-Pacific region.
Lancet Infect Dis. 2012;12(1):75-88. doi: 10.1016/S1473-
3099(11)70315-2, PMID 22192132.

Khalid AM, Bakri Yousif MN, Adam DA, Asaad MB. Diagnostic
and prognostic value of thrombocytopenia severity in Sudanese
children with falciparum malaria. World ] Adv Res Rev.
2020;6(3):197-204. doi: 10.30574 /wjarr.2020.6.3.0196.

Fikrie A, Kayamo M, Bekele H. Malaria prevention practices and
associated factors among households of Hawassa City
Administration,  Southern  Ethiopia, 2020. Plos One.
2021;16(5);e0250981. doi: 10.1371/journal.pone.0250981,
PMID: 33984022.

Orish V, Sanyaolu A, Francois M, Silverius B, Onyeabor O, Okorie
C. Malaria related deaths among children with manifestations of
fever symptoms on admission in a secondary health care
institution in Western Region of Ghana-a retrospective study.
I[JTDH. 2018;31(3):1-15. doi: 10.9734/1JTDH/2018/42278.
Adeboye NO, Abimbola OV, Folorunso SO. Malaria patients in
Nigeria: data exploration approach. Data Brief. 2020;28:104997.
doi: 10.1016/j.dib.2019.104997, PMID 32226801.

Markus MB. Putative contribution of 8-aminoquinolines to
preventing recrudescence of malaria. Trop Med Infect Dis.
2023;8(5):278.  doi:  10.3390/tropicalmed8050278,  PMID
37235326.

WHO malaria vaccine global market study; 2021. Available from:
https://apps.who.int/iris/bitstream/handle/10665/350564/W
HO-IVB-2021.06-eng.pdf. [Last accessed on 16 Feb 2024]
Carcamo CJ], Matthews R. The fever: how malaria has ruled
humankind for 500,000 y. ] Nucl Med. 2012;53(2):343-4. doi:
10.2967 /jnumed.111.097527.

Maturana CR, de Oliveira AD, Nadal S, Bilalli B, Serrat FZ, Soley
ME. Advances and challenges in automated malaria diagnosis
using digital microscopy imaging with artificial intelligence
tools: a review. Front Microbiol. 2022;13(v):1006659. doi:
10.3389/fmicb.2022.1006659, PMID 36458185.

Jamrozik E, de la Fuente Nunez V, Reis A, Ringwald P, Selgelid
M]. Ethical aspects of malaria control and research. Malar J.
2015;14(1):518. doi: 10.1186/s12936-015-1042-3, PMID
26693920.

Cardona-Arias JA, Salas Zapata W, Carmona Fonseca ]J. A
systematic review of mixed studies on malaria in Colombia
1980-2022: what the "bifocal vision” discovers. BMC Public
Health. 2023;23(1):1169. doi: 10.1186/s12889-023-16098-5,
PMID 37330477.

Kar Narayani NP, Kumar Ashwani, Singh Om P, Carlton Jane M,
Nanda Nutan. A review of malaria transmission dynamics in
forest ecosystems. Parasit Vectors. 2014;7(1):265. doi:
10.1186/1756-3305-7-265, PMID 24912923.

White NJ, Pukrittayakamee S, Hien TT, Faiz MA, Mokuolu OA,
Dondorp AM. Malaria. The Lancet. 2014;383(9918):723-35. doi:
10.1016/S0140-6736(13)60024-0.

Kasetsirikul ~Surasak, Buranapong Jirayut, Srituravanich
Werayut, Kaewthamasorn Morakot, Pimpin Alongkorn. The
development of malaria diagnostic techniques: a review of the
approaches  with focus on  dielectrophoretic and
magnetophoretic methods. Malar ]. 2016;15(1):358. doi:
10.1186/s12936-016-1400-9, PMID 27405995.

Solomon Leera, Okere H, Daminabo V. Understanding human
malaria: further review on the literature, pathogenesis and
disease control. Report and Opinion. 2014;6(6):55-63.

Chipeta, James and Mharakurwa, Sungano and Thuma, Philip
and Kumar, Nirbhay. A synopsis of current malaria diagnosis
trends. Medical Journal of Zambia. 2009;36:95-101. doi:
10.4314/mjz.v36i2.56063.

WHO. Guidelines for the treatment of malaria. 3" ed. Geneva,
Switzerland: World Health Organization; 2015.

Hemingway ], Shretta R, Wells TN, Bell D, Djimde AA, Achee N.
Tools and strategies for malaria control and elimination: what
do we need to achieve a grand convergence in malaria? PLOS
Biol. 2016;14(3):1002380. doi:
10.1371/journal.pbio.1002380, PMID 26934361.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Int J Curr Pharm Res, Vol 16, Issue 2, 1-8

Saleh, Jalal Eddeen, Yusuph, Haruna, Zailan SB, Aji B. Malaria
vaccine: the pros and cons. Nigerian Journal of Medicine.
2010;19(1):52464. doi: 10.4314/njm.v19i1.52464.
Teklemariam M, Assefa A, Kassa M, Mohammed H, Mamo H.
Therapeutic efficacy of artemether-lumefantrine against
uncomplicated Plasmodium falciparum malaria in a high-
transmission area in Northwest Ethiopia. Plos One.
2017;12(4):e0176004. doi: 10.1371/journal.pone.0176004.
Nosten F, White NJ. Artemisinin-based combination treatment of
falciparum malaria. Am J Trop Med Hyg. 2007 Dec;77(6)Suppl:181-
92. doi: 10.4269/ajtmh.2007.77.181, PMID 18165491.

Price RN, Nosten F, Luxemburger C, Ter Kuile FO, Paiphun L,
Chongsuphajaisiddhi T. Effects of artemisinin derivatives on
malaria transmissibility. Lancet. 1996 Jun. 15;347(9016):1654-
8.doi: 10.1016/s0140-6736(96)91488-9, PMID 8642959.

Okell LC, Drakeley C], Ghani AC, Bousema T, Sutherland CJ.
Reduction of transmission from malaria patients by artemisinin
combination therapies: a pooled analysis of six randomized
trials. Malar J. 2008 Jul 9;7:125. doi: 10.1186/1475-2875-7-
125, PMID 18613962, PMCID PM(C2491628.

Wongsrichanalai C, Sibley CH. Fighting drug-resistant
Plasmodium falciparum: the challenge of artemisinin resistance.
Clin Microbiol Infect. 2013;19(10):908-16. doi: 10.1111/1469-
0691.12316, PMID 24033691.

Ashley EA, Dhorda M, Fairhurst RM, Amaratunga C, Lim P, Suon
S. Spread of artemisinin resistance in Plasmodium falciparum
malaria. N Engl | Med 2014;371(5):411-23. doi:
10.1056/NEJMoa1314981. PMID 25075834.

Taylor SM, Parobek CM, DeConti DK, Kayentao K, Coulibaly SO,
Greenwood BM. Absence of putative artemisinin resistance
mutations among plasmodium falciparum in Sub-Saharan

Africa: a molecular epidemiologic study. ] Infect Dis.
2015;211(5):680-8.  doi:  10.1093/infdis/jiu467,  PMID
25180240.

Rehman K, Lotsch F, Kremsner PG, Ramharter M. Haemolysis
associated with the treatment of malaria with artemisinin
derivatives: a systematic review of current evidence. Int ] Infect
Dis. 2014;29:268-73. doi: 10.1016/j.ijid.2014.09.007, PMID
25448338.

Hwang ], Alemayehu BH, Hoos D, Melaku Z, Tekleyohannes SG,
Teshi T. In vivo efficacy of artemether-lumefantrine against
uncomplicated Plasmodium falciparum malaria in Central
Ethiopia. Malar J. 2011;10:209. doi: 10.1186/1475-2875-10-
209, PMID 21798054.

Taylor SM, Parobek CM, DeConti DK, Kayentao K, Coulibaly SO,
Greenwood BM. Absence of putative artemisinin resistance
mutations among plasmodium falciparum in Sub-Saharan

Africa: a molecular epidemiologic study. ] Infect Dis.
2015;211(5):680-8. doi: 10.1093/infdis/jiu467, PMID
25180240.

Shayo A, Mandara CI, Shahada F, Buza ], Lemnge MM,
Ishengoma DS. Therapeutic efficacy and safety of artemether-
lumefantrine for the treatment of uncomplicated falciparum
malaria in North-Eastern Tanzania. Malar J. 2014;13:376. doi:
10.1186/1475-2875-13-376, PMID 25240962.

Gray AM, Arguin PM, Hamed K. Surveillance for the safety and
effectiveness of artemether-lumefantrine in patients with
uncomplicated Plasmodium falciparum malaria in the USA: a
descriptive  analysis.  Malar ]J.  2015;14:349.  doi:
10.1186/s12936-015-0881-2. PMID 26377423.

Abamecha A, Yilma D, Adissu W, Yewhalaw D, Abdissa A.
Efficacy and safety of artemether-lumefantrine for treatment of
uncomplicated plasmodium falciparum malaria in Ethiopia: a
systematic review and meta-analysis. Malar J. 2021 May
6;20(1):213. doi:  10.1186/s12936-021-03745-8, PMID
33957925, PMCID PM(C8101141.

Ngasala BE, Malmberg M, Carlsson AM, Ferreira PE, Petzold MG,
Blessborn D. Effectiveness of artemether-lumefantrine
provided by community health workers in under-five children
with uncomplicated malaria in rural Tanzania: an open label
prospective study. Malar ]J. 2011;10:64. doi: 10.1186/1475-
2875-10-64, PMID 21410954.

Ebstie YA, Zeynudin A, Belachew T, Desalegn Z, Suleman S.
Assessment of therapeutic efficacy and safety of artemether-


https://doi.org/10.1016/S1473-3099(11)70315-2�
https://doi.org/10.1016/S1473-3099(11)70315-2�
https://www.ncbi.nlm.nih.gov/pubmed/22192132�
https://doi.org/10.30574/wjarr.2020.6.3.0196�
https://doi.org/10.1371/journal.pone.0250981�
https://doi.org/10.9734/ijtdh/2018/42278�
https://doi.org/10.1016/j.dib.2019.104997�
https://www.ncbi.nlm.nih.gov/pubmed/32226801�
https://doi.org/10.3390/tropicalmed8050278�
https://www.ncbi.nlm.nih.gov/pubmed/37235326�
https://doi.org/10.2967/jnumed.111.097527�
https://doi.org/10.3389/fmicb.2022.1006659�
https://www.ncbi.nlm.nih.gov/pubmed/36458185�
https://doi.org/10.1186/s12936-015-1042-3�
https://www.ncbi.nlm.nih.gov/pubmed/26693920�
https://doi.org/10.1186/s12889-023-16098-5�
https://www.ncbi.nlm.nih.gov/pubmed/37330477�
https://doi.org/10.1186/1756-3305-7-265�
https://www.ncbi.nlm.nih.gov/pubmed/24912923�
https://doi.org/10.1016/S0140-6736(13)60024-0�
https://doi.org/10.1186/s12936-016-1400-9�
https://www.ncbi.nlm.nih.gov/pubmed/27405995�
https://doi.org/10.1371/journal.pbio.1002380�
https://www.ncbi.nlm.nih.gov/pubmed/26934361�
https://doi.org/10.4269/ajtmh.2007.77.181�
http://www.ncbi.nlm.nih.gov/pubmed/18165491�
https://doi.org/10.1016/s0140-6736(96)91488-9�
http://www.ncbi.nlm.nih.gov/pubmed/8642959�
https://doi.org/10.1186/1475-2875-7-125�
https://doi.org/10.1186/1475-2875-7-125�
http://www.ncbi.nlm.nih.gov/pubmed/18613962�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2491628�
https://doi.org/10.1111/1469-0691.12316�
https://doi.org/10.1111/1469-0691.12316�
https://www.ncbi.nlm.nih.gov/pubmed/24033691�
https://doi.org/10.1056/nejmoa1314981�
https://www.ncbi.nlm.nih.gov/pubmed/25075834�
https://doi.org/10.1093/infdis/jiu467�
https://www.ncbi.nlm.nih.gov/pubmed/25180240�
https://doi.org/10.1016/j.ijid.2014.09.007�
https://www.ncbi.nlm.nih.gov/pubmed/25448338�
https://doi.org/10.1186/1475-2875-10-209�
https://doi.org/10.1186/1475-2875-10-209�
https://www.ncbi.nlm.nih.gov/pubmed/21798054�
https://doi.org/10.1093/infdis/jiu467�
https://www.ncbi.nlm.nih.gov/pubmed/25180240�
https://doi.org/10.1186/1475-2875-13-376�
https://www.ncbi.nlm.nih.gov/pubmed/25240962�
https://doi.org/10.1186/s12936-015-0881-2�
https://www.ncbi.nlm.nih.gov/pubmed/26377423�
https://doi.org/10.1186/s12936-021-03745-8�
http://www.ncbi.nlm.nih.gov/pubmed/33957925�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8101141�
https://doi.org/10.1186/1475-2875-10-64�
https://doi.org/10.1186/1475-2875-10-64�
https://www.ncbi.nlm.nih.gov/pubmed/21410954�

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

S.D. Phalak et al.

lumefantrine (Coartem®) in the treatment of uncomplicated
Plasmodium falciparum malaria patients in Bahir Dar district,
Northwest Ethiopia: an observational cohort study. Malar J.
2015;14:236.  doi:  10.1186/s12936-015-0744-x, PMID
26045199.

Marwa K, Kapesa A, Baraka V, Konje E, Kidenya B, Mukonzo J.
Therapeutic efficacy of artemether-lumefantrine, artesunate-
amodiaquine and dihydroartemisinin-piperaquine in the
treatment of uncomplicated plasmodium falciparum malaria in
Sub-Saharan Africa: a systematic review and meta-analysis.
Plos One. 2022;17(3):e0264339. doi:
10.1371/journal.pone.0264339, PMID 35271592.

Lefevre G, Thomsen MS. Clinical pharmacokinetics of
artemether and lumefantrine (Riamet??). Clin Drug Investig.
1999;18(6):467-80. doi:  10.2165/00044011-199918060-
00006.

Parashar Deepa, Aditya NP, Murthy RSR. Development of
artemether and lumefantrine co-loaded nanostructured lipid
carriers: physicochemical characterization and in vivo
antimalarial activity. Drug Deliv. 2016;23(1):123-9. doi:
10.3109/10717544.2014.905883, PMID 24786480.

Derbie A, Mekonnen D, Adugna M, Yeshitela B, Woldeamanuel
Y, Abebe T. Therapeutic efficacy of artemether-lumefantrine
(Coartem®) for the treatment of uncomplicated falciparum
malaria in Africa: a systematic review. ] Parasitol Res.
2020;2020:7371681. doi: 10.1155/2020/7371681, PMID
33145101.

Patil P, Rangari S, Patil P. Recent research on analytical
methods of analysis of artemether and lumefantrine: a review.
Himalayan ] Health Sci. 2020;5:16-29. doi:
10.22270/hjhs.v5i4.71.

Omari AA, Gamble C, Garner P. Artemether-lumefantrine for
uncomplicated malaria: a systematic review. Trop Med Int
Health. 2004;9(2):192-9. doi: 10.1046/j.1365-
3156.2003.01186.x, PMID 15040555.

Vinchurkar K, Mane S, Balekar N, Jain D. Formulation and
evaluation of tablets containing artemether microspheres and
lumefantrine. JDDT. 2017 Dec 21;7(7):4.

Nyaaba Nicholas, Andoh Nana Nana Efua, Amoh Gordon, Amuzu
Dominic Dominic Selorm Yao, Ansong Mary, Ordonez Mena Jose
Jose M. Comparative efficacy and safety of the artemisinin
derivatives compared to quinine for treating severe malaria in
children and adults: a systematic update of literature and
network meta-analysis. PLOS ONE. 2022;17(7):e0269391. doi:
10.1371/journal.pone.0269391, PMID 35857773.

Rao MRP, Amol PA. Artemether and lumefantrine loaded self-
nanoemulsifying drug delivery system for enhancement of
bioavailability. Indian ] Pharm Educ Res. 2022;56(2s):s171-80.
Deressa T, Seid ME, Birhan W, Aleka Y, Tebeje BM. In vivo
efficacy of artemether-lumefantrine against uncomplicated
Plasmodium falciparum malaria in Dembia District, northwest
Ethiopia. Ther Clin Risk Manag. 2017;13:201-6. doi:
10.2147/TCRM.S127571, PMID 28243110.

Too E, Udu R, Kimani F, Osero B, Sabah 0. Effectiveness of
artemether lumefantrine and dihydroartemisinin piperaquine
in clearance of gametocytes in uncomplicated plasmodium
falciparum malaria in Tiwi Kenya. EA Sci. 2022;4(1):71-7. doi:
10.24248/easci.v4il.61.

Chaves ]B, Portugal Tavares de Moraes B, Regina Ferrarini S,
Noe da Fonseca F, Silva AR, Gongalves-de-Albuquerque CF.
Potential of nanoformulations in malaria treatment. Front
Pharmacol. 2022 Oct;13:999300. doi:
10.3389/fphar.2022.999300, PMID 36386185.

The effect of dose on the antimalarial efficacy of artemether-
lumefantrine: a systematic review and pooled analysis of
individual patient data. The Lancet Infectious Diseases.
2015;15(6):692-702. doi: 10.1016/S1473-3099(15)70024-1.
Esu E, Effa EE, Opie ON, Uwaoma A, Meremikwu MM.
Artemether for severe malaria. Cochrane Database Syst Rev.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Int J Curr Pharm Res, Vol 16, Issue 2, 1-8

2014;9(9):CD010678. doi:
10.1002/14651858.CD010678.pub2, PMID 25209020.

Michael chukwudi ezeani pattern of antimalarial drugs and
artemether combination therapy adherence in an institution
based medical centre. Nigeria. 2020. doi:
10.30574/wjarr.2020.8.3.0437.

National Center for Biotechnology Information. PubChem
compound summary for CID 68911, artemether; 2023.
Available from:
https://pubchem.ncbi.nlm.nih.gov/compound/artemether.
[Last accessed on 01 Oct 2023]

Bergquist R, Elmorshedy Hala. Artemether and praziquantel:
origin, mode of action, impact, and suggested application for
effective control of human schistosomiasis. Trop Med Infect Dis.
2018 Dec 4;3:125. doi: 10.3390/tropicalmed3040125, PMID
30572592.

Meshnick SR. Artemisinin: mechanisms of action, resistance and
toxicity. Int ] Parasitol. 2002 Dec 4;32(13):1655-60. doi:
10.1016/s0020-7519(02)00194-7, PMID 12435450.

Haynes RK, Vonwiller SC. Extraction of artemisinin and
artemisinic acid: preparation of artemether and new analogues.
Trans R Soc Trop Med Hyg. 1994 Jun;88Suppl 1:523-6. doi:
10.1016/0035-9203(94)90466-9, PMID 8053018.

Hang JW, Tukijan F, Lee EQ, Abdeen SR, Aniweh Y, Malleret B.
Zoonotic malaria: non-laverania Plasmodium biology and
invasion mechanisms. Pathogens. 2021;10(7):889. doi:
10.3390/pathogens10070889, PMID 34358039.

Pinheiro LCS, Feitosa LM, Silveira FFD, Boechat N. Current
antimalarial therapies and advances in the development of
semi-synthetic artemisinin derivatives. An Acad Bras Cienc.
2018;90(1)Suppl 2:1251-71. doi: 10.1590/0001-
3765201820170830, PMID 29873667.

Argaw MD, Mavundla TR, Gidebo KD. Management of
uncomplicated malaria in private health facilities in North-West
Ethiopia: a clinical audit of current practices. BMC Health Serv
Res. 2019;19(1):932. doi: 10.1186/s12913-019-4722-9, PMID
31801533.

Guissou RM, Amaratunga C, de Haan F, Tou F, Cheah PY,
Yerbanga RS. The impact of anti-malarial markets on
artemisinin resistance: perspectives from Burkina Faso. Malar J.
2023;22(1):269. doi: 10.1186/s12936-023-04705-0, PMID
37705004.

Zhang H, Guo ], Li H, Guan Y. Machine learning for artemisinin
resistance in malaria treatment across in vivo-in vitro platforms.
I Science. 2022;25(3):3103910. doi:
10.1016/j.isci.2022.103910, PMID 35243261.

Waters NC, Edstein MD. 8-aminoquinolines: primaquine and
tafenoquine. In: Staines HM, Krishna S, editors. Treatment and
prevention of malaria: antimalarial drug chemistry, action and
use. Springer; 2012. p. 69-93.

WWARN gametocyte study group gametocyte carriage in
uncomplicated plasmodium falciparum malaria following
treatment with artemisinin combination therapy: a systematic
review and meta-analysis of individual patient data. BMC Med.
2016;14:79.doi: 10.1186/512916-016-0621-7, PMID 27221542.
Kaur Manjeet, Mittal Sanjeev, Hazarika Kapil, Singh Ashish
Kumar, Garg Amar Amar P. Phyto-molecules used for the
treatment of malaria: a review. ] Res Med Dent Sci.
2022;10Suppl 1:81-4.

Van Eijk AM, Ramanathapuram L, Sutton PL, Kanagaraj D, Sri
Lakshmi Priya G, Ravishankaran S. What is the value of reactive
case detection in malaria control? a case-study in India and a
systematic review. Malar J]. 2016 Dec 1;15:67. doi:
10.1186/s12936-016-1120-1, PMID 26852118.

SCB Medical College Hospital. Cuttack, Odisha, India. “Clinical
presentation and survival outcome of severe malaria among
hospitalized children-a single centre observational study. Int ]
Pediatr Res. 2017 May 5;4:315-21. doi:
10.17511/ijpr.2017.i105.05.


https://doi.org/10.1186/s12936-015-0744-x�
https://www.ncbi.nlm.nih.gov/pubmed/26045199�
https://doi.org/10.1371/journal.pone.0264339�
https://www.ncbi.nlm.nih.gov/pubmed/35271592�
https://doi.org/10.2165/00044011-199918060-00006�
https://doi.org/10.2165/00044011-199918060-00006�
https://doi.org/10.3109/10717544.2014.905883�
https://www.ncbi.nlm.nih.gov/pubmed/24786480�
https://doi.org/10.1155/2020/7371681�
https://www.ncbi.nlm.nih.gov/pubmed/33145101�
https://doi.org/10.22270/hjhs�
https://doi.org/10.1046/j.1365-3156.2003.01186.x�
https://doi.org/10.1046/j.1365-3156.2003.01186.x�
https://www.ncbi.nlm.nih.gov/pubmed/15040555�
https://doi.org/10.1371/journal.pone.0269391�
https://www.ncbi.nlm.nih.gov/pubmed/35857773�
https://doi.org/10.2147/TCRM.S127571�
https://www.ncbi.nlm.nih.gov/pubmed/28243110�
https://doi.org/10.24248/easci.v4i1.61�
https://doi.org/10.3389/fphar.2022.999300�
https://www.ncbi.nlm.nih.gov/pubmed/36386185�
https://doi.org/10.1016/S1473-3099(15)70024-1�
https://doi.org/10.1002/14651858.CD010678.pub2�
https://www.ncbi.nlm.nih.gov/pubmed/25209020�
https://doi.org/10.30574/wjarr.2020.8.3.0437�
https://doi.org/10.3390/tropicalmed3040125�
https://www.ncbi.nlm.nih.gov/pubmed/30572592�
https://doi.org/10.1016/s0020-7519(02)00194-7�
http://www.ncbi.nlm.nih.gov/pubmed/12435450�
https://doi.org/10.1016/0035-9203(94)90466-9�
http://www.ncbi.nlm.nih.gov/pubmed/8053018�
https://doi.org/10.3390/pathogens10070889�
https://www.ncbi.nlm.nih.gov/pubmed/34358039�
https://doi.org/10.1590/0001-3765201820170830�
https://doi.org/10.1590/0001-3765201820170830�
https://www.ncbi.nlm.nih.gov/pubmed/29873667�
https://doi.org/10.1186/s12913-019-4722-9�
https://www.ncbi.nlm.nih.gov/pubmed/31801533�
https://doi.org/10.1186/s12936-023-04705-0�
https://www.ncbi.nlm.nih.gov/pubmed/37705004�
https://doi.org/10.1016/j.isci.2022.103910�
https://www.ncbi.nlm.nih.gov/pubmed/35243261�
https://doi.org/10.1186/s12916-016-0621-7�
https://www.ncbi.nlm.nih.gov/pubmed/27221542�
https://doi.org/10.1186/s12936-016-1120-1�
https://www.ncbi.nlm.nih.gov/pubmed/26852118�
https://doi.org/10.17511/ijpr.2017�

	INTRODUCTION
	CONCLUSION
	ABBREVIATIONS
	FUNDING
	AUTHORS CONTRIBUTIONS
	CONFLICTS OF INTERESTS
	REFERENCES

