Title

Advances in the Diagnosis of Human Parasitic Infections: From Conventional Microscopy to Molecular
Techniques

Supervisor

Dr. Hadeel Alkathiry

Students

Rasha Mohammed Alqgahtani, Shatha Osama Aljafen, Reem Ghannam Alsubaie

Abstract

Parasitic diseases are regarded as major health concerns impacting millions globally, particularly in developing nations and
tropical areas. These diseases are induced by various parasites, including protozoa, helminths, and ectoparasites, which can be
transmitted to humans through contaminated food, water, or vector organisms. This scientific review highlights recent
advancements in the diagnosis of human parasitic infections, covering both conventional methods such as microscopy and
serological tests to sophisticated molecular techniques. The study examines the biological classification of parasites, essential
diagnostic characteristics, and the types of clinical samples utilized for their detection, including blood, stool, and tissues.
Traditional diagnostic methods, including microscopy and various staining techniques, were discussed alongside advanced
molecular techniques such as polymerase chain reaction (PCR), LAMP technology, and DNA sequencing, which have enhanced
diagnostic sensitivity, accuracy, and the capacity to distinguish between different parasitic species. The review examines the major
diagnostic challenges, including the low parasite density in samples, the presence of mixed infections, and the morphological
resemblance among certain parasitic species. Furthermore, the discussion evaluates rapid diagnostic tests and field-applicable
methodologies that facilitate the early detection of parasites, particularly in resource-constrained regions. This review indicates
that integrating traditional diagnostic methods with molecular techniques is a significant advancement in enhancing diagnostic
precision and improving parasitic disease control initiatives. Notwithstanding the considerable scientific advancements in this
domain, further research and innovative methodologies are required to enhance diagnostic techniques and bolster global initiatives
aimed at mitigating the proliferation of parasitic diseases.
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