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Abstract: Echinococcosis is a globally distributed zoonotic parasitic disease that poses a serious threat to
public health and safety in endemic areas. This article systematically reviews the latest research progress on
biomarkers for in vitro diagnosis of echinococcosis, and compares and analyzes the performance characteristics
of traditional serological detection and emerging molecular diagnostic techniques at the diagnostic technology
level. At the clinical application level, the diagnostic value of biomarkers such as diagnostic antigens, pro-
teins, nucleic acids, and metabolites was evaluated. At the same time., the article explores the application
prospects of high-throughput detection technology and artificial intelligence in diagnosis, and analyzes the
standardization issues, ethical controversies, and cost-effectiveness challenges in current research. The dis-
covery of novel biomarkers such as recombinant proteins, extracellular vesicle proteins, and parasitic microR-
NAs has significantly improved diagnostic specificity. The application of new technologies such as isothermal
amplification and surface enhanced Raman spectroscopy has significantly shortened the detection time. The
artificial intelligence assisted diagnostic system has demonstrated very high accuracy in the classification of hy-
datid cysts. In the future, it is necessary to combine clinical cohort validation and explore the combined appli-
cation of metabolic markers with imaging and immune detection to achieve early diagnosis and precise treat-
ment of echinococcosis. This article aims to provide a comprehensive theoretical basis and research direction
for the precise diagnosis and prevention strategies of echinococcosis.
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