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Abstract: Lyme disease is a growing public health threat impacting hundreds of thousands of individuals
each year. This multi-system disease is caused by the spirochetal bacterium, Borrelia, an obligate parasite
transmitted to humans by Ixodes ticks. The laboratory test for Lyme disease is serological, meaning it is
reliant on the adaptive immune response which limits early diagnosis and is unable to distinguish between
active and resolved infection. As a result, there is interest in tools that can directly detect the
microorganism and its associated biomarkers. However, there is no consensus or validation regarding the
methodologies used to process blood for this purpose. The overarching goal of this research is to determine
how Lyme disease diagnostics can be improved, with a focus on direct detection techniques. Our findings
show that the most commonly used anticoagulant, EDTA, severely limits Borrelia culture growth but
sodium citrate provides a viable alternative. Additionally, a mock-infected blood model demonstrates that
serum and plasma, the typical test sources in the literature, lose the majority of Borrelia during processing,
while isolation of the platelet fraction provides an enriched source of detectable Borrelia. Existing
diagnostic techniques were analyzed on a 70-participant cohort of chronically ill patients and healthy
controls by comparing serological status and clinical diagnostic survey results. Collectively, this research
questions unfounded assumptions that have persisted in the field of Lyme disease diagnostics and provides
foundational work informing future avenues of direct detection research.
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