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Abstract 

   Malaria is a disease caused by Plasmodium 

species infections. This disease causes significant 

health threats and death for inhabitants of endemic 

zones. Malaria is the most important infectious dis-

ease in tropical and subtropical regions and contin-

ues to be a major global health problem. Plasmo-

dium is transmitted by the bite of an anopheles 

mosquito. Four species of the pathogen namely: 

Plasmodium vivax (P. vivax), Plasmodium falcipa-

rum (P. falciparum), Plasmodium malariae (p. ma-

lariae), and Plasmodium ovale (P. ovale) are highly 

distributed among malaria-affected regions in the 

world. In addition, recently discovered Plasmodium 

knowlesi-associated zoonotic form of human ma-

laria long-tailed and pig-tailed macaques. Among 

the species, P. falciparum accounts for almost all of 

the malaria-associated mortality. A rapid and pre-

cise diagnosis of the parasite is very important for 

the eradication of malaria. Healthcare workers in both endemic and non-endemic settings should 

be familiar with the latest evidence for the diagnosis. The quality of malaria diagnosis is important 

in all settings, as misdiagnosis can result in significant morbidity and mortality. Diagnostic meth-

ods play essential roles in dealing with the current global malaria situation and decreasing ma-

laria incidence. The aim of this study is to spotlight conventional and recent approaches to the 

diagnosis of malaria. 
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1. Introduction 
  Malaria is one of the leading causes of death worldwide. The female Anopheles mosquito 
serves as a competent vector to transmit the Plasmodium parasite to human hosts with each 
blood meal. a disease that seems to prevail over strategies used to combat it. It is becoming more 
challenging through the emergence of antimalarial drug resistance (Mbanefo and Kumar, 2020). 
Malaria is a febrile illness and clinical symptoms of uncomplicated malaria include fatigue. head-
aches, muscle aches, malaise, abdominal discomfort, fever, nausea, and vomiting White (2014). 
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in severe cases severe anemia, respiratory distress in relation to metabolic acidosis, or cerebral 
malaria (WHO, 2016). 
2. Conventional methods in diagnosis of malaria 

2.1. Clinical Diagnosis 
  Clinical Diagnosis is the most practiced method of diagnosing malaria as it is very cheap and 
rapid (Tangpukdee, 2009). The clinical diagnosis however possesses many problems due to the 
overlap of malaria symptoms with those of other common infections found in endemic regions 
such as bacterial infections. This overlap of symptoms with other diseases greatly reduces the 
specificity of clinical diagnosis (Oladosu and Oyibo, 2013). Clinical diagnosis is most useful in areas 
where there is no  laboratory support, which is often the case in many areas in sub-Saharan Africa 
(Chandramohan et al. 2002). The combination of clinical diagnosis with other parasite-based 
methods greatly increases the accuracy of malaria diagnosis (Onile-ere et al. 2016). 

2.2. Microscopy 
2.2.1. light microscopy 

   Conventional microscopic examination of peripheral thick and thin blood smears remains 
the gold standard for malaria diagnosis (Noppadon et al. 2009). It has the advantage of being 
both qualitative(species, stage identification) and quantitative hence it’s preferred use in the 
monitoring of patient response to treatment. Microscopy, however, falls short in that it requires 
skilled laboratory personnel for accurate results, maintenance costs, need for a constant supply 
of electricity. Sampling preparation also greatly affects the sensitivity of this test as the quality of 
the film, duration of staining, and quality of stain affect the ability to visualize the different stages 
of the parasite (Tangpukdee et al. 2009). 

Figure 1. Light Microscopic examination of a thin smear of P. falciparum-infected erythrocytes 
stained with Giemsa. (A) A red blood cell infected with two malaria parasites in the “ring” stage 
at 100x oil immersion. (B) A normal uninfected red blood cell. (C) A normal leukocyte. Mbanefo 
and Kumar (2020). 

2.3. Fluorescent microscopy 
  Three techniques using the fluorescence of the parasite for the diagnosis of malaria have 
been described. The quantitative buffy coat by Baird et al. (1995), the Kawamoto acridine orange 
process by Lowe et al. (1996), and the use of benzothiocarboxypurine (BCP) by Cooke et al. 
(1992). Both the QBC and Kawamoto methods use acridine orange (AO) as fluorochrome to stain 
the nucleic acids of any malaria parasites in the sample. BCP is another fluorochrome that stains 
nucleic acids. Although AO is a very intense fluorescent stain, it is non-specific and stains nucleic 
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acids from all cell types. Consequently, the microscopist using AO has to learn to distinguish flu-
orescent-stained parasites from other cells Delacollett and VanderStuyft (1994). 

Figure 2. Orange or gold parasites stand out inside green blood cells Thin Film(1000x) Moody 
(2002). 
 

2.4. Serological test 
2.4.1. Antibody detection-Indirect Fluorescence Antibody (IFA). 
2.4.2. Antigen detection-Immunochromatographic (ICT) Immunoassays. 

2.5. Uses 
2.5.1. Screening blood donors in case of transfusion-induced malaria where the donor’s 

parasitemia may be below the detectable level of blood film. 
2.5.2. Patient with fever suspected of malaria whose repeated blood smears are negative 
2.5.3. Testing patients treated for malaria recently but whose diagnosis is doubtful Ig-

binosa et al. (2010). 
2.6. Recent approaches in the diagnosis of malaria 

  Since the World Health Organization (WHO) recognized the urgent need for new, simple, 

quick, accurate, and cost-effective diagnostic tests for determining the presence of malaria par-

asites, to overcome the deficiencies of light microscopy, numerous new malaria-diagnostic tech-

niques have been developed World Health Organization (1996). 

2.6.1. Rapid diagnostic tests (RDTs) 

 The field of rapid diagnostic test kits for malaria is almost completely dominated by antigen-

binding strips or cassettes. These assays work on the same principles as standard pregnancy test 

kits Moody (2002). The Rapid Diagnostic Test (RDT) is a very effective tool in malaria diagnosis 

and forms the mainstay of diagnosis in many resource-poor areas where there is no access to a 

laboratory. It is especially useful as it requires no electricity, infrastructure, minimal sample prep-

aration, and technical expertise, and interpretation of results is relatively easy. The RDT detects 

malaria antigens in 5-15 µL of blood using monoclonal antibodies, impregnated on a test strip, 

specific for the targeted antigens, in an immunochromatographic assay. Test results are inter-

preted by the absence or presence of a colored line on the strip and can be obtained in 5-20mins. 
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RDTs detect three plasmodial antigens; P.falciparum histidine-rich protein II (PfHRPII), Plasmo-

dium lactate dehydrogenase (pLDH), and aldolase (Nyunt et al. 2013) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Sample test line configurations of commercial RDTs and their result interpretations 
Wongsrichanalai et al. (2007). 

2.7. Molecular methods  
2.7.1.1. Polymerase Chain Reaction (PCR) 

  Highly sensitive, specific, used for confirming uncertain species, detection of drug-resistant 
markers, and genotyping of Plasmodium strains. PCR can detect as few as 1-5 parasites/ul of blood 
compared with around 50-100 parasites/ul of blood by microscopy (Raghuveer and Mangala, 
2012). Using PCR for the diagnosis of malaria is based on the detection of nucleic acid sequences 
specific to Plasmodium. Several PCR assays have been developed for the diagnosis of malaria. 
The18S rRNA gene has been used as a target for the differentiation of Plasmodium species by 
nested PCR and reverse transcription-PCR (Snounou et al. 1993). 

A. Loop-mediated isothermal amplification (LAMP) technique  

  Detects 18S ribosome RNA of Plasmodium falciparum. It is easy, sensitive, quick, and 

cheaper than PCR. However, reagents require cold storage (Han et al. 2007). Despite its simplicity 

of use, the LAMP techniques with other molecular-based diagnostic methods are susceptible to 

DNA contamination, and sterile precautions should be taken to avoid false-positive results Char 

(pentier et al. 2020). 

B. Mass spectrophotometry 

   Is based on the principle of detecting heme from hemozoin which is a parasite-specific bi-

omarker and has the sensitivity of detecting up to 10 parasites /ul of blood. It comprises a proto-

col for the cleanup of whole blood samples, followed by direct ultraviolet laser desorption mass 

spectrometry (LDMS). It requires <1 minute, but not suitable for rural areas where electricity is a 

problem (Tangpukdee et al. 2009). 
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C. Sysmex XN‑31 analyzer 

  The XN-31 is a fast and reliable screening method in the detection and quantification of 

Plasmodium species in patients However, if an abnormal red blood cell morphology is present, 

the results of the XN-31 should be interpreted with caution as false positive results can be caused 

by interfering abnormal erythrocytes (Khartabil et al. 2022). 

The Sysmex XN-31 hemocytometer is an automated analyzer launched in September 2019 to 

support malaria diagnosis in whole blood samples in the clinical diagnostic laboratory. Using flu-

orescence flow cytometry (FFC) technology and a violet semiconductor laser with a 405 nm wave-

length, this hemocytometer can detect, specify and quantitate malaria-infected red blood cells 

(MI-RBC) within a specific area of the scattergram known as the M-gating area. Previous studies 

on the XN-31 and its predecessor the XN-30 reported mainly data on P. falciparum-infected pa-

tients in endemic countries (Post et al. 2019). 

3. Conclusion 

  Early and accurate diagnosis of malaria is fundamental for successful and timely treatment 

of the disease, as delay and/or misdiagnosis can result in morbidity and mortality. There are sev-

eral methods to find out the existence of parasites within the blood. The oldest one is by micros-

copy, which is still a gold standard Despite conventional techniques still being used in the field, 

the exploration and field implementation of advanced techniques for the diagnosis of malaria is 

still being developed rapidly. 
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 مرجع  مقال 
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الملاريا لتشخيص والحديثة التقليدية الأساليب  
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 البحث ملخص 

ة   صحية  تهديدات   المرض  هذا   يسبب.  المتصورة  العدوى  أنواع   تسببه  مرض   الملاريا      . الموبوءة   المناطق  سكان  وموت   كبير
    المعدية  الأمراض  أهم   ه    الملاريا 

ى  عالمية  صحية  مشكلة  تزال  ولا   ،  الاستوائية  وشبه  الاستوائية  المناطق  ف   ينتقل  . كير
  الملاريا   ،    المنجلية  المتصورة   ،   النشيطة  المتصورة :    المرض  من  أنواع   أربعة.  الأنوفيلة  بعوضة  لدغة  طريق  عن  المتصورة 
ة  البيضوية  المتصورة  .المتصورة     بالملاريا   المصابة  المناطق  بير    كبير   بشكل  منتشر

  مؤخرًا   اكتشف  ،   ذلك   إل   بالإضافة.  العالم  ف 
    شكل

ية  الملاريا   من   المرتبط   المنشأ   حيوان    عن   مسؤولة  المنجلية  المتصورة   ،  الأنواع   بير    من  . الخنازير   وذيل  الذيل  طويلة   البشر
  أن  يجب.  الملاريا   عل  للقضاء  للغاية  مهم  للطفيل    والدقيق   الشي    ع   التشخيص  إن.  تقريبًا   بالملاريا   المرتبطة  الوفيات  جميع
    العاملون  يكون

    الصحية  الرعاية  ف 
  جودة   تعد .  للتشخيص  الأدلة  بأحدث  دراية  عل  المتوطنة  وغير   المتوطنة  البيئات  من  كل  ف 

    مهمة  الملاريا   تشخيص
  وفيات   انتشار المرض وحدوث  إل  الخاط    تشخيصال  خطأ   يؤدي   أن  يمكن  حيث   ،  الظروف  جميع   ف 

ة    أساسية أدوارًا  التشخيص طرق تلعب. كبير
 . الملاريا  حدوث وتقليل  للملاريا  الحال   العالم   الوضع مع التعامل ف 

 الملاريا.  التشخيص، الأساليب،  : الرئيسية الكلمات
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