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Background

Species ID and AST direct from blood, without the need for culture, remains an elusive
goal of rapid diagnostics. Current genomic approaches for pathogen detection are
challenged by the billion-fold greater quantity of host DNA relative to pathogen DNA, the
presence of inhibitors to molecular techniques, and cell-free DNA from spurious sources.
Day Zero Diagnostics (DZD) has developed a direct-from-blood, sample-to-answer
assay to deliver comprehensive ID and AST directly from clinical samples in 6-8 hours
versus 2-4 days of standard microbiological methods. DZD’s Pathovate™ enrichment
process recovers clinical pathogen genomes for rapid, whole genome sequencing. DZD
has also developed novel algorithms (Keynome) for bacterial or fungal ID and AST
prediction using machine learning. We previously demonstrated ID and AST
performance on contrived blood samples spiked with single digit CFU/mL pathogen
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Blood culture and DZD results demonstrated an overall
agreement of 99.9%, with an 80.0% sensitivity and 99.9%
specificity (Table 3).
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concentrations. Here we present results from the feasibility phase of an ongoing clinical
study.

Study Methods

Study participants (117 subjects enrolled, 87 samples were eligible for processing and
analysis) were prospectively enrolled from the emergency department (RAPPID) or
inpatient units (BRABIT) of four Boston-area hospitals with IRB approval. Whole blood
was collected in SPS vacutainers and transported to DZD, where 10mLs of blood were
processed with Blood2Bac and sequenced on the Oxford Nanopore Technologies
(ONT) platform. Sequencing data was analyzed by Keynome to determine the
presence/absence of pathogens and their AST profiles. Performance was compared to
study site clinical microbiology lab results using blood cultures collected within 24 hours
of the research draw.
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Table 3: Keynome ID performance summary across 117 patient samples.

_____ Species | TP__TN___FN_|_FP_Sensitivity (sample counts)
All 3

Specificity (sample counts) Overall Agreement

2511 2 2 80.0% (8/10) 99.9% (2511/2513) 80.0% 99.9% 99.8%

Enterococcus faecium 1 85 1 0 50.0% (1/2) 100% (85/85) 100% 98.8% 98.9%
Escherichia coli 1 86 0 0 100% (1/1) 100% (86/86) 100% 100% 100%
Klebsiella pneumoniae complex 2 84 1 0 66.7% (2/3) 100% (84/84) 100% 98.8% 98.9%
Serratia marcescens 1 86 0 0 100% (1/1) 100% (86/86) 100% 100% 100%
Staphylococcus aureus 2 83 0 2 100% (2/2) 97.6% (83/85) 50.0% 100% 97.7%
Streptococcus agalactiae 1 86 0 0 100% (1/1) 100% (86/86) 100% 100% 100%

Table 5: KgAST predictions compared to standard testing
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