A novel high-throughput lab-on-chip test for rapid phenotypic antibiotic

susceptibility testing directly from positive blood cultures
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Classical antibiotic susceptibility tests
such as broth microdilution (BMD) are
reliable and accurate, but often too
slow in severe infections such as sepsis.

As the prevalence of multidrug-
resistant  bacteria increases, rapid
diagnostics are needed to avoid

treatment failure from inappropriate
empirical antibiotic therapy.

The MIC results were within 1 log2
difference from reference BMD results
in 24 of 33 tests (G-) and 19 of 30 tests
(G+). Times-to-result for all isolates were
on average between 2-3 hours, while
maintaining good categorical agreement
compared to BMD. Essential agreement
was acceptable except for gentamicin.

e We conclude:
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The presented method has the potential to provide very rapid antibiotic
susceptibility results directly from positive blood cultures, which would be
of high clinical importance. Challanges remain for
phenotypic rapid AST, especially regarding carbapenem
resistance, due to late expression of carbapenemases.
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EUCAST Development Laboratory, Vaxjo,
Sweden. The isolates were tested against a
Gram positive or Gram negative panel of 3
drugs per type (G-: amikacin, ceftazidime,
meropenem; G+: gentamicin, ofloxacin,
tetracycline). Automatic cell and
microcolony growth tracking was
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performed using a cluster analysis
algorithm on images from an automated
darkfield microscope (1.8x magnification).
Cells in the image were identified and MIC
readout was performed by tracking the
growth rates of individual microcolonies.
Reference BMD MIC were acquired from
EDL for comparison. QuickMIC data was
right censored to nearest 2-log for
comparison of essential agreement.



