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Introduction: Epidemiology and Biology for Diagnosis

Challenges of diagnostic methods

1. Clinical signs

2. Blood films and pigments

3. QBCT

4. MRDT

5. Molecular tests
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Challenges of Clinical signs as diagnostic methods

1. Uncomplicated 
malaria

 It is just malaria!
• Dengue fever
• Chikungunya 
• Brucellosis
• Leishmaniasis
• Pneumonia 
• gastroenteritis

FEVER





• Schistosomiasis, Pulmonary, Renal and Liver diseases

2. Both P. falciparum or P. vivax can become 
severe if treatment is delayed or inadequate





 Ab detection IFA, ELISA 1960+, 1970+

 Ag detection Radioimmunoassay, ELISA 1980+

 Molecular assays 1.DNA/RNA hybridization       Franzen 1984

2.PCR, real-time PCR early 1990s

 Fluorescent 1."QBC” Malaria Levine 1989

DNA/RNA staining 2.Thin smear Kawamoto 1991

3.Flow cytometry van Vianen 1993

 Improved Ag detection  Immunochromatographic
- HRP2 protein assay (Malaria Rapid Test) Shiff 1993
- pLDH enzyme Piper 1996

 Malaria pigment   1.Depolarized laser light        Mendelow 1999 

2.Mass spectrometry Feldman 2004

Principle Method Author/Year

Development of Malaria Laboratory Diagnostic Methods



Blood film Challenges
1. Time, Staining: Stains and different views
2. Pigments: Mauer's & Schuffner dots
3. Speciation: Pf, Pv, Pm, Po, Pkn
4. Stages for treatment decision
5. Experience/training:speciation and misdiagnosis
6. Parasitaemia



Barrier 

film

Condenser lens tube

Kawamoto’s Interference Filter System
for Acridine Orange-Stained Thin Blood Smear

40x 

objective
Acridine-orange stained P.vivax trophozoites

Giemsa stain

Kawamoto’s technique

Acridine Orange stain

schizont of P. malariae

Giemsa stain
Kawamoto’s technique

Acridine Orange stain



Parasitaemia crosses (semi-quantitative method) 
for treatment or further investigation



Malaria-like Organisms



Quantitative Buffy Coat Analysis (QBC)

Platelets

Lymphocytes/monocytes

Granulocytes

Packed 
RBCs

Malaria

Components of the BC separate according to

their densities forming discrete bands.

Plasmodia-infected RBCs are less dense

Malaria Negative

Malaria Positive



Malaria Rapid Tests Remain Positive after Drug Treatment

 RDTs remain positive for a highly variable amount of

time depending on the type of RDT, age and

treatment.
• histidine-rich protein II (HRP2) are still positive 15 (5–32)

days pt.
• 13 days longer than RDTs that detect the antigen

Plasmodium lactate dehydrogenase (pLDH) pt.
• 5% of HRP2 RDTs are still positive 36 (21–61) days after

treatment.



Positive IFA result with 
P. malariae schizont antigen 



Molecular method

- Highly sensitive

- Species differentiation 

- Characterization (genotyping)

- Clinical and epidemiological applications

- Potential gold standard 

- Relatively high cost

PCR: Billions of copies of the target 

nucleic acid sequences generated



WHO and National Guidelines are recommended to be 

followed for malaria management everywhere!?

Jimale et al. (2022)



Challenges of diagnostic Results Registration and reporting



Epidemiological studies on the vector is valuable for 
malaria control and eradication

• Vector identification for 

determination of endemic 

areas.

• Diagnosis of malaria in the 

vector to specify people 
at risk.



Research and Zoonotic Malaria

P. knowlesi can cause severe malaria with a rate of 6–9% and with a 
case fatality rate of 3% (South-East Asia)




