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Background.  To prevent the spread of drug-resistant bacteria, a rapid and ac-
curate antimicrobial susceptibility test (AST) is necessary. Recently, morphokinetic 
microscopy approaches have been reported as a rapid AST method. However, these 
still require several hours to obtain a minimum inhibitory concentration (MIC). 
Adenosine triphosphate (ATP) luminescence has also been reported as a rapid AST 
method that can detect bacterial growth more rapidly than morphokinetic approaches, 
since ATP in bacteria increases prior to bacterial division. In this study, we designed 
a new machine learning-based algorithm that predicts MIC rapidly, using a dataset 
that contains ATP luminescence patterns and conventional MICs determined by tur-
bidity. Essential agreement (EA) rates between rapid and conventional MIC were then 
evaluated.

Methods.  Sixty-three strains of E. coli (ATCC 25922 and clinical isolates from 
Toyama University Hospital) were tested. Bacterial suspensions were diluted 500-fold 
in Mueller–Hinton broth from 0.5 McF solutions, and the final concentration of bac-
teria was 3×105 CFU/mL. The suspensions were dispensed into a 96-well microplate, 
which had 12 antimicrobials in two-fold dilution series, and the microplate was incu-
bated at 35°C. At each measurement time point, the amount of ATP in a 10 μL ali-
quot from each well was evaluated by our original measurement system, which can 
sensitively detect ATP luminescence equivalent to a single bacterium. After 22 hours, 
MIC was determined conventionally by measuring turbidity. A  rapid MIC for each 
bacterium was estimated by the algorithm based on the dataset consisting of the rest of 
the 62 strains (leave-one-out cross validation).

Results.  Table 1 shows the EA rate for the 12 antimicrobials; EA rates > 90% 
were achieved for 7 antimicrobials in 2 hours and for 12 antimicrobials in 3 hours. In 6 
hours, an average EA rate > 97% was achieved.

Conclusion.  Using the dataset, our new machine learning-based algorithm pre-
dicted MIC rapidly within 2 hours with an EA rate > 90% for 7 antimicrobials. The 
rapid AST detected by the ATP luminescence method will contribute toward both ap-
propriate antimicrobial treatment and reduction in medication and admission charges. 
In the future, other species of bacteria will be evaluated by our ATP method.
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Background.  Accelerate Pheno™ blood culture detection system (AXDX) pro-
vides identification (ID) and antimicrobial susceptibility testing (AST) within 8 hours 
of growth in blood culture. We previously reported length of stay (LOS), time to op-
timal therapy (TTOT), and antibiotic days of therapy (DOT) decrease following AXDX 
implementation alongside an active antimicrobial stewardship program (ASP). It is un-
clear whether real-time notification (RTN) of results further improves these variables.

Methods.  A  single-center, quasi-experimental before/after study of adult bac-
teremic inpatients was performed after implementation of AXDX. A 2017 historical 
cohort was compared with two 2018 intervention cohorts. Intervention-1: AXDX per-
formed 24/7 with results reviewed by providers or ASP as part of their normal work-
flow. Intervention 2: AXDX performed 24/7 with RTN to ASP 7 days per week 9a-5p 
and overnight results called to ASP at 9a. Interventions 1 and 2 were utilized on an 
alternating weekly basis during the study (February 2018–September 2018). Historical 
ID/AST were performed using VITEK® MS and VITEK®2. Exclusion criteria included 
polymicrobial or off-panel isolates, prior positive culture, and patients not admitted 
at the time of AST. Clinical outcomes were compared with Wilcoxon rank-sum and 
χ 2 analysis.

Results.  540 (83%) of 650 positive cultures performed on AXDX had on-panel 
organisms. 308 (57%) of these cultures and 188 (77%) of 244 reviewed historical 

cultures met inclusion criteria. Baseline illness severity and identified pathogens were 
similar between cohorts. Clinical outcomes and antimicrobial DOT are reported in 
Tables 1 and 2.

Conclusion.  Following our implementation of AXDX, clinical outcomes includ-
ing LOS, TTOT, total DOT, BGN DOT, and frequency of achieving optimal therapy 
were significantly improved compared with a historical cohort. Addition of RTN for 
AXDX results in the setting of an already active ASP did not further improve these 
metrics. However, compared with historical arm, AXDX with RTN did significantly 
impact specific subsets of antibiotic use while AXDX alone did not. This may be due 
to earlier vancomycin de-escalation. These results support the benefit of integration 
of AXDX into healthcare systems with an active ASP even without the resources to 
include real-time notification.
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Background.  Scrub typhus is a mite-borne infectious disease caused by Orientia 
tsutsugamushi. There have been few follow-up studies assessing antibody titers using 
serologic tests from various commercial labs.

Methods.  A  prospective investigation to assess antibody titers of scrub ty-
phus patients and seroprevalence for health checkup individuals were evaluated. The 
antibody titers of former patients diagnosed with scrub typhus at least 1 year and a 
maximum of 13 years were also investigated. The following tests were performed sim-
ultaneously: (i) immunofluorescence antibody assays (IFAs) that detect immunoglob-
ulin(Ig) M and IgG, (ii) IFA that detects total Ig by a commercial lab, (iii) antibody tests 
using two commercially available kits.

Results.  In prospective analyses with cutoff values set to ≥1:16 for IgM, ≥1:256 
for IgG based on the KCDC’s criteria, and ≥1:40 for total Ig. The antibody positive rates 
of 102 confirmed scrub typhus patients were 44%, 35.3%, and 57.6%, respectively, in 
the first week after symptom onset. Among 91 former patients recovered, the follow-up 
IgM, IgG, and total Ig positivity rates were 38.5% (35/91), 22% (20/91), and 76.9% 
(70/91), respectively. In overall cohort of 216 health checkup subjects, 4.2% (9/216) 
IgM and 0% (0/216) IgG seroprevalence was observed.

Conclusion.  The IFA from KCDC and commercial lab, and rapid commercial 
kits cannot differentiate between former patients recovered from scrub typhus and 
current scrub typhus. In Korea and other countries where low antibody cut-off titer 
values have been used as criteria for diagnosing and reporting scrub typhus, upward 
adjustments of cut-off values may be necessary.


