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a newly developed protocol based on red blood cell lysis and differential centrifugation 
of bacteria, followed by VITEK®2 card set-up. VITEK®2 results from the direct method 
were compared with a reference method (VITEK®2 results using a 24-hour colony).

Results. In the prospective study, a total of 109 nonduplicate samples were col-
lected, with E. coli (n = 54) and Klebsiella pneumoniae (n = 51) the main pathogens 
detected. In addition, a total of 52 blood culture bottles were spiked with resistant 
Gram-negative rods. Overall weighted essential agreement was 98.8%, and categorical 
agreement was 97.9% between the direct and reference methods. Accurate results were 
produced for the main antibiotics used to treat enteric Gram-negative bacteremia, 
including ceftriaxone, piperacillin–tazobactam and meropenem. Mean turnaround 
time to susceptibility results for Enterobacteriaceae in the prospective study was 9.0 
(±1.3) hours.

Conclusion. Preliminary data from direct antimicrobial susceptibility testing by 
VITEK®2 for enteric Gram-negative rod bacteremia suggest this technique is accurate, 
practical, easily integrated in the laboratory workflow, and substantially cheaper than 
its competitor technology. The next phase of this study will assess the impact of faster 
antimicrobial susceptibility turnaround time on patient outcomes and antimicrobial 
stewardship targets.
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Background. Ceftazidime and avibactam (CAZ-AVI) diffusion disks have been 
widely used in hospitals and clinical laboratories in the United States for susceptibility 
testing of infections caused by Enterobacteriaceae and Pseudomonas aeruginosa. A few 
cases of high error rates and overcalling of resistance in some carbapenem-resistant 
Enterobacteriaceae (CRE) isolates have been reported. The purpose of this study was 
to evaluate the performance of CAZ-AVI diffusion disks made by two manufacturers 
in comparison with that of the standard broth microdilution (BMD) method for sus-
ceptibility testing against a large collection of CRE.

Methods. A  panel of 110 meropenem nonsusceptible Enterobacteriaceae clin-
ical isolates, including 98 Klebsiella pneumoniae, eight Enterobacter cloacae, and four 
Escherichia coli were tested using CAZ-AVI (30/20 µg) diffusion disks manufactured by 
Hardy Diagnostics (Hardy) and BD Biosciences (BD). These isolates harbored various 
carbapenemase genes including KPC-2, KPC-3, VIM, NDM, OXA, ESBL, and altered 
OmpK35 and OmpK36. The same isolates were tested for susceptibility to CAZ-AVI by 
BMD using a custom-made Trek panel. Correlation between minimal inhibitory con-
centration (MIC) and disk diffusion inhibition zones was assessed based on Clinical 
and Laboratory Standards Institute (CLSI) breakpoints and error rate analysis.

Results. Overall disk diffusion inhibition zones correlated well with MIC for disks 
manufactured by both Hardy and BD according to CLSI CAZ-AVI breakpoints (sus-
ceptible/resistant): MIC ≤8/4/≥16/4 µg/mL, disk diffusion ≥21/≤20 mm. Error rates 
were low for the Hardy disks grown on Hardy and BD Mueller–Hinton agar (MHA) 
with 0.9% very major errors (VME)/1.8% major errors (ME) and 1.8% VME/5.5% ME, 
respectively. The error rates for BD disks grown on Hardy and BD MHA plates were 
1.8% VME/0% ME and 1.8% VME/6.4 ME, respectively. ME rates appeared to be lower 
when Hardy MHA plates were used for both Hardy and BD disks.

Conclusion. CAZ-AVI (30/20  µg) disks manufactured by Hardy and BD per-
formed well in susceptibility testing against a challenging set of CRE isolates. These 
data showed good categorical agreement between disk diffusion and BMD meth-
ods. Error rates were lowest when Hardy MHA plates were used for both Hardy and 
BD disks.
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Background. Automation minimizes hands-on steps and facilitates process 
improvement in the microbiology laboratory. The impact on the efficiency improve-
ment of the culturing process in an academic regional hospital after implementation of 
total laboratory automation (TLA) was evaluated.

Methods. After approval from the Quality Improvement Review Board, a retro-
spective analysis of microbiological data in Becton Dickenson (BD) Clinical Insights 
Research Database was performed. Then, laboratory process change and reported 
microbiological results turnaround time (TAT) before and after implementation of the 
TLA was compared (2013 vs. 2016). Specimens were classified into blood, respiratory, 
urine, wound and others. Statistical analysis was performed with SAS software version 

9.2. The comparison was done using chi-square test for categorical and log-trans-
formed t-test for continuous variables. A P-value of < 0.05 was considered statistically 
significant.

Results. A total of 9,351 pre-defined common and clinically important positive 
mono-microbial culture results were included in the organism identification (ID) TAT 
analysis. The time of the day at which results were reported in 2016 was more evenly 
distributed throughout a 24-hour period, rather than delaying to the following morn-
ing (P  <  0.0001). The definitive positive bacterial pathogen identification TAT was 
significantly shorter across all sources in 2016 compared with 2013 with overall TAT 
mean (standard deviation) of 56.8 (24.3) hours in 2013 vs. 43.3 (20.8) hours in 2016 
(P < 0.0001). The negative results’ (n = 58,640) TAT was also shortened in 2016 for all 
(P < 0.05), except for respiratory and other sources.

Conclusion. Automation facilitates microbiological laboratory efficiency 
improvement with shorter definitive organism identification TAT across all specimens 
as well as shorter TAT for negative results with most specimen sources. This informa-
tion would facilitate earlier, more accurate and appropriate antibiotic choices which in 
turn improves clinical decision making and enhances optimal patient care.
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Background. Detection of bacteremia directly from blood may improve time 
to clinical diagnosis and initiation of appropriate antibiotic therapy for hospitalized 
patients. Administration of empiric antibiotic therapy, whether prior to standard of 
care (SOC) or research study blood collection, adds to challenges in bacterial recovery. 
Strategies to improve detection were explored in this pilot study to inform future clin-
ical trial design (CTD) on Enterobacteriaceae (ENT) detection directly from blood. 
One of the objectives was to assess effects of prior antibiotic administration on novel 
assay performance.

Methods. Confirmed ENT bacteremic (Protocol A (P-A), n = 26), and suspected 
bacteremic (Protocol B (P-B), n = 25)  participants were enrolled into one of two IRB 
approved protocols after obtaining informed consent. Fresh whole blood (20 mL) was 
collected within 12 hours of SOC blood culture positivity (P-A) or 20 hours of SOC blood 
culture collection (P-B), and divided: 10 mL inoculated into a lytic media collection vessel 
(P-A and B); and 10 mL into a BD BACTEC™ Bottle (P-A) as a control, or an Isolator™ lysis 
centrifugation tube (P-B) for quantification. For collection vessels, a 3-hour amplification 
step in lytic growth medium followed by cleanup and concentration steps was employed. 
Processed samples were tested using an investigational assay for universal bacterial detec-
tion on the Accelerate Pheno™ system. Results were analyzed manually and with proprie-
tary software. Descriptive statistics were performed to inform future CTD.

Results. Empiric antibiotic therapy was initiated prior to blood collection in 89% 
(P-A) and 36% (P-B) of participants. Improved detection sensitivity was achieved in 
P-B over P-A, when a study sample was obtained prior to empiric antibiotic therapy 
initiation (Table 1).

Conclusion. Prior antibiotic administration and low bacterial load in clinical 
samples affects ability to detect ENT directly from blood. Multiple factors are critical 
to address in future CTD to increase sensitivity of detecting ENT directly from blood 
including: (1) Targeting study samples prior to antibiotic therapy initiation and (2) 
Using enzymatic methods to neutralize antibiotics present in the blood.
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