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Abstract

Background The Accelerate PhenoTest® BC system (AXDX) is a novel assay for rapid bacterial identification and
antimicrobial susceptibility (AST). We report an evaluation of its impact on treatment of patients with Gram-negative
bacteremia (GNB) with a high risk of antimicrobial resistance (AMR).

Methods A prospective single-center evaluation before and after implementation of AXDX in addition to standard-
of-care (SOC) microbiology and antimicrobial stewardship program (ASP). Patients with GNB reported during
laboratory working hours and prespecified risk factors for AMR were included. The primary outcome was an ASP-
oriented beneficial antimicrobial change, defined as either an escalation of an inappropriate empiric treatment or
de-escalation of a broad-spectrum treatment of a susceptible organism. Main secondary outcomes were time to an
appropriate treatment, antimicrobial treatment duration, length of stay (LOS) and mortality.

Results Included were 46 and 57 patients in the pre- and post-intervention periods, respectively. The median time to
an AST-oriented beneficial change was 29.2 h vs. 49.6 h, respectively (p <0.0001). There were no significant differences
in the time to appropriate treatment, LOS or mortality. Antimicrobial treatment duration was longer during the
intervention period (10 vs. 8 days, p=0.007). AXDX failed to correctly identify pathogens in all 6 cases of polymicrobial
bacteremia. In two cases patient care was potentially compromised due to inappropriate de-escalation.

Conclusions AXDX implementation resulted in a 20.4-hour shorter time to an ASP-oriented beneficial antimicrobial
change. This should be weighed against the higher costs, the lack of other proven clinical benefits and the potential
harm from mis-identification of polymicrobial bacteremias.
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Introduction

Gram-negative bacteremia (GNB) is associated with sig-
nificant morbidity and mortality. Appropriate empiric
antimicrobials can affect outcomes [1], but is becom-
ing increasingly difficult with the rise in antimicrobial
resistance.

Commonly used microbiology laboratory workflow for
GNB takes 2-3 days [2—4] and includes blood culture
incubation in automated systems, Gram-staining of posi-
tive cultures, subsequent subcultures, matrix-associated
laser desorption/ionization time-of-flight (MALDI-TOF)
spectrometry identification of bacteria and antimicrobial
susceptibility testing (AST) using manual or automated
techniques.

The Accelerate PhenoTest” BC system (AXDX, Accel-
erate Diagnostics, Tucson, AZ) provides a shorter
turn-around time (TAT) for identification and AST (to
approximately 2 and 7 h, respectively) by using morpho-
kinetic cellular analysis. Previous studies have evaluated
the analytical performance of AXDX [2-10] and the clin-
ical impact of its implementation for bacteremias [11—
14], and specifically for GNB [15-22].

In this study, we tested the effect of AXDX implemen-
tation in the laboratory workflow for GNB in selected
patients with perceived high-risk for antimicrobial resis-
tance (AMR), in addition to standard of care (SOC)
microbiology techniques and an antimicrobial steward-
ship program (ASP). We hypothesized that early AST
determination may have a beneficial impact on antimi-
crobial use.

Materials and methods

Design

To characterize the specific added value of AXDX on
patient care, we conducted a single-center prospective
study comparing the antimicrobial treatment of patients
with GNB before and after its implementation. During
both the pre- and post-intervention periods, the labo-
ratory used push notifications to alert patients’ depart-
ment and the infectious diseases (ID) consultant after
Gram staining of a positive blood culture bottle, and
upon identification of GNB. The consultant examined
the patients’ medical records to determine their eligibility
for the study. During the intervention period, input from
AXDX was used in addition to standard-of-care (SOC)
microbiology methods and the institutional antimicrobial
stewardship program (ASP). Antimicrobial interventions
were recorded during the first five days of treatment.

Setting

A 300-bed teaching hospital servicing a population of
~400,000. An on-site microbiology laboratory operates
daily, between 8:00-23:00, with shorter working hours
on weekends and holidays. An ID consultant performs
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antimicrobial stewardship daily on weekdays and is avail-
able for on-demand consultations on weekends. Local
antimicrobial treatment protocols have been published
for common infectious diseases, but clinicians may
choose not to follow them. Pre-authorization by an ID
consultant is required for certain reserved broad-spec-
trum antimicrobials such as carbapenems, ceftazidime/
avibactam, colistin and tigecycline. Due to a high preva-
lence of extended spectrum beta-lactamase producing
Enterobacteriales (ESBL-E), local protocols encourage
the use of aminoglycosides as first line empiric treatment
for urinary tract infections.

Inclusion criteria

Patients with GNB and a high-risk for antimicrobial
resistant (AMR) bacteria, defined as the presence of any
one or more of the following: Age>70y; intensive care
unit (ICU) admission; long-term care facility (LCTF)
residence; immunodeficiency; or previous hospitaliza-
tion or documented antimicrobial treatment in the past
6 months. Cases were eligible for inclusion only if bacte-
remia was reported on working days between 8:00—16:00,
hence enabling AST results before 23:00.

Exclusion criteria

We excluded patients who died before blood culture
Gram stain; were not expected to survive>24 h; had
previous positive blood cultures during the same culprit
infection; and those who were not hospitalized. As there
were two AXDX modules were operating in the labora-
tory, cases were excluded if both modules were in use.

Data Recording

Electronic health record clinical and demographic data
were collected. The Charlson score was used to assess
comorbidities, and Pitt bacteremia score to assess the
patient’s condition on the day of blood culture collection.
Appropriate treatment was defined when AST proved
the organism to be susceptible in-vitro to the antimi-
crobial agent used; A beneficial ASP-oriented change
was defined when either (a) an inappropriate treatment
was changed into an appropriate treatment, or (b) if a
broad-spectrum treatment regimen was de-escalated
to a narrower but still appropriate one. The definitions
of escalation and de-escalation are shown in Table S1.
Changes is antimicrobial treatment were recorded at pre-
specified times: (1) empiric therapy before notification of
bacteremia (2) after notification of bacteremia (3) after
organism identification (4) after the AST report.

Laboratory analysis

Routine analysis

Blood culture bottles were incubated in BACT/ALERT
VIRTUO instrument (bioMérieux SA, France). Positive
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cultures were Gram-stained and plated on blood, choc-
olate, and MacConkey agar plates. Bacterial identifica-
tion to the species level was performed by MALDI-TOF
MS (bioMérieux SA, France), and by the Vitek 2 identi-
fication system (bioMérieux SA, France). AST was per-
formed using the Vitek 2 (AST N395 and N308 cards;
bioMérieux, SA, France), and results were interpreted
according to Clinical and Laboratory Standards Institute
(CLSI) guidelines.

During the intervention period, AXDX was used in
addition to the routine assays, following Gram staining
of a positive blood culture bolttle, as described previously
[5]. We ran the Accelerate PhenoTest BC kit (Acceler-
ate Diagnostics, USA) on the Accelerate Pheno system
according to the manufacturer’s instructions. A report of
the findings was automatically generated by Accelerate
Diagnostics Host application.

The AXDX AST results were compared to the Vitek
2 result. Category agreement was defined according to
Hombach et al. [23], and categorized as follows: Very
major error (false susceptibility), major error (false resis-
tance), or minor error (intermediate versus susceptible or
resistant). The discrepancy rate was calculated by divid-
ing the number of discrepancy instances by the number
of susceptibility tests.

Outcomes

The primary outcome was the time to an ASP-oriented
beneficial change (see above). Secondary outcomes were
the proportion of beneficial changes performed; time to
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appropriate antimicrobial treatment; in-hospital mortal-
ity; length of stay (LOS); antimicrobial treatment dura-
tion; 30-day re-admission rate; and 90-day Clostridioides
difficile infection (CDI).

Statistical analysis

Antimicrobial treatment times were calculated beginning
with first administration, except if onset of treatment was
before blood culture sampling, for which blood sampling
time was determined as onset of treatment. Compari-
sons were done using Fisher’s exact test for categorical
variables and Student’s t-test or Mann-Whitney test for
continuous variables, as appropriate. Analyses were per-
formed with Prism Graphpad 9.4.1.

Results

During the pre- and post-intervention periods, 46 and
57 eligible patients with GNB, respectively, were pro-
spectively followed (Fig. 1). There were no significant dif-
ferences between the two patient groups in risk factors
for AMR, Charlson comorbidity index, Pitt bacteremia
scores, infection source, or microbiology of blood cul-
tures (Table 1).

AXDX Analytical performance

With the use of AXDX, the median time to identification
and AST results was shorter by 8.8 and 16.8 h, respec-
tively (Table 2). When comparing AST results between
AXDX and the routine method, there were 18 (3.6%)
minor errors, 2 (0.4%) major errors (ceftazidime and

Positive blood culture yielding Gram-negative bacteria
on Gram stain, reported on working days, 8:00-16:00

!

v

Control period
27.2.20-12.7.20

Intervention period
29.7.20-22.2.21
N=66

9 (14%) Excluded:

4 not expected to survive >24 hrs
1 not hospitalized

—>| 2 Accelerate slots occupied

1 susceptibility already known
from previous blood cultures

1 technical failure

N=48
2 (4%) Excluded:
1 not expected to survive >24 hrs
1 died before culture results
| —
Included
N=46

Included
N=57

Fig. 1 Flowchart of study population
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Table 1 comparison of patient groups in the pre-intervention and post-intervention study periods
Control Intervention P value
period (AXDX) period
N 46 57
Time period 26.2.20-11.7.20 28.7.20-21.2.21
Age, median (IQR) 79 (65-84) 75 (68-82) 0.28
Inclusion criteria Age>70, N (%) 32 (73%) 40 (70%) 0.83
Previous hospitaliza- 25 (54%) 37 (65%) 0.32
tion, N (%)
Previous antimicrobial 23 (50%) 36 (63%) 0.23
treatment, N (%)
Long term care facility 9 (20%) 14 (25%) 0.64
residence, N (%)
Immunosuppression, 10 (22%) 6 (11%) 0.17
N (%)
Intensive care unit 7 (15%) 7 (12%) 0.78
admission, N (%)
Charlson comorbidity index, median (IQR) 6 (5-8) 6 (4-8) 0.74
Pitt bacteremia score, median (IQR) 2 (0-4) 2(0-4) 0.95
Infection source Urinary 24 (52%) 29 (51%) >0.99
Non urinary 22 (48%) 28 (49%)
Respiratory 4 (9%) 2 (4%)
Abdominal 10 (21%) 7 (12%)
Intravascular catheter 4 (9%) 7 (12%)
Surgical site 0 (0%) 1(2%)
Other 3 (6%) 5 (9%)
Unknown 1 (2%) 6 (11%)
Bacteria Enterobacterales Ceftriaxone sensitive 21/39 32/51
Ceftriaxone resistant 17/39 17/51 0.38 (vs.
sensitive)
Carbapenem resistant 1/39 2/51 >0.99 (vs.
non-CRE)
E. coli 25 27
Klebsiella 7 14
Other Enterobacterales 9 10
Non-fermenters Pseudomonas aeruginosa 3 5
Acinetobacter baumanii — 0 2
carbapenem sensitive
Acinetobacter baumanii - 2 1
carbapenem resistant
Other 1
Polymicrobial bacteremia, N (%) 2 (4%) 6 (11%) 0.29

Abbreviations: AXDX, Accelerate PhenoTest® BC system; IQR, interquartile range

ciprofloxacin), and 2 (0.4%) very major errors (amika-
cin and trimethoprim/sulfamethoxazole). In addition,
there were six (11%) episodes of polymicrobial bactere-
mia (all with growth of two organisms) in the interven-
tion period, none of which were correctly identified by
AXDX. In all those episodes, the primary Gram stain
revealed only monomorphic Gram-negative rods. In four
cases AXDX identified only one of two bacteria (Pro-
teus, Klebsiella, and Serratia), and failed to identify the
other (Morganella, Pseudomonas aeruginosa, carbape-
nem-resistant Acinetobacter baumanii, included in the
AXDX panel, and Staphylococcus hominis, which was not

included in the AXDX panel); in one case both bacteria
were not included in the AXDX panel (Bacteroides fragi-
lis and Pseudomonas stutzeri); and in one case Klebsiella
spp. was identified by AXDX in one blood culture bot-
tle, whereas another bottle not analyzed by AXDX grew
Enterobacter spp.

Clinical impact

Empiric antimicrobials were appropriate in 36 (78%) and
44 (77%) of patients in the pre-intervention and post-
intervention period, respectively (Table 3). Antimicro-
bial changes that were performed after the reporting
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Table 2 analytical performance of AXDX vs. routine laboratory methods
Control period Intervention P value
(AXDX) period
Microbial identification Time to identification, hrs, 304 (23.2-36.5) 216 (17.6-25) <0.0001
median (IQR)
Failure to identify bi- Assay failure? NA 5
microbial bacteremia
Laboratory pro-  NA 1
cedural failure®
Antimicrobial susceptibility testing Time to result 449 (38-48.2) 28.1(23.9-31) <0.0001
Minor error NA 18 (3.6%)
Major error NA 2 (0.4%)
Very major error NA 2 (0.4%)

2 Assay failure: AXDX detected only one of two organisms in the sample

b Procedural failure: AXDX correctly detected the organism in the sample, but another blood culture bottle grew a different Gram-negative organism

Abbreviations: AXDX, Accelerate PhenoTest® BC system; IQR, interquartile range

Table 3 clinical impact of microbiological analysis of blood cultures in the pre-intervention and post-intervention study periods

Control period Intervention P value
(AXDX) period
Antimicrobial stewardship-beneficial change N (%) 29 (63%) 31 (54%) 0.83
Time to change, hours, mean+SD 496+196 2924133 <0.0001
Time to appropriate antimicrobial treatment, hours, Entire cohort 3.1(04-21.7) 6.8 (0.9-24.5) 0.32
median (IQR)
Only cases with an inappropriate empiric 36.1(22.7-664) 285(19.8-31.1) 0.23
treatment [N=10] [N=13]
Empiric antimicrobial treatment Appropriate treatment, N (%) 36 (78%) 44 (77%) >0.99
Time to treatment, hours, median (IQR) 1.3(0-5.9) 1.7(0-7.7) 0.73
After Gram-negative bacteremia reporting Antimicrobial change, N (%) 20 (44%) 13 (23%) 0.03
Time to change, hours, median (IQR) 22.1(13.5-32.6) 21(16.5-24.9) 0.89
Appropriate treatment after change, N (%) 40 (87%) 48 (84%) 0.78
Beneficial change, N (%) 8/20 8/13 03
After bacterial identification Antimicrobial change, N (%) 3 (7%) 3 (5%) >0.99
Time to change, hours, median (IQR) 35.1(225-452) 21(16.5-30.9) 0.2
Appropriate treatment after change, N (%) 40 (87%) 52 (91%) 0.53
Beneficial change, N (%) 2/3 3/3 >0.99
After antimicrobial susceptibility results Antimicrobial change, N (%) 25 (57%) 28 (60%) 0.83
Time to change, hours, median (IQR) 538 (456-714) 31.1(264-394) <0.0001
Appropriate treatment after change, N (%) 46 (100%) 57 (100%) >0.99
Beneficial change, N 25/28 22/28 047
Mortality, n (%) 12 (26%) 10 (18%) 0.34
Attributable mortality, n (%) 9 (21%) 9 (16%) 061
Length of stay, days, median (IQR) 8 (4-10) 7 (4-11.5) 0.92
Antimicrobial treatment duration, days, median (IQR) 8(5-11) 10 (7-14) 0.007
Re-admission within 30 days, n (%) 8/34 7/47 0.39
C. difficile infection within 90 days, n (%) 0 0 NA

Abbreviations: AXDX, Accelerate PhenoTest® BC system; SD, standard deviation; IQR, interquartile range

of GNB and before any other testing were appropriate
in 40 (87%) and 48 (83%) of cases in the pre- and post-
intervention periods, respectively. Following bacterial
identification but before AST results, three antimicrobial
treatment changes were performed in each study period.
After AST reporting changes were performed in 25 (57%)
and 28 (60%) of patients, respectively, of which 19 (76%)

and 16 (57%) were de-escalations of broad-spectrum
antimicrobials.

The primary outcome, i.e., time to an antimicrobial
stewardship-oriented beneficial change, was signifi-
cantly shorter in the intervention period. When com-
paring only cases with a beneficial change the median
time to change was 29.2 h vs. 49.6 h, in the intervention
vs. pre-intervention periods, respectively (Fig. 2a). The
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Fig. 2 (a) Percentage of patients with a beneficial change according to time from blood culture sampling. (b) Percentage of patients receiving appropri-

ate antimicrobials according to time from blood culture sampling

time to appropriate treatment was similar during the
two periods, with a median of 3.1 and 6.8 h, respectively
(Fig. 2b). The time to appropriate treatment was also
similar in cases where empiric treatment was inappropri-
ate. Median antimicrobial treatment duration was longer
during the intervention period (10 vs. 8 days, p=0.004).
There were no differences between the study groups in
other secondary outcomes, including mortality, LOS, re-
admission rates or C. difficile infections.

None of the discrepancies in AXDX AST led to com-
promised patient care. Nevertheless, in cases of mis-
identification of polymicrobial bacteremias, a potential
for compromised care was noted. In two cases of poly-
microbial bacteremia, the treatment was inappropri-
ately de-escalated according to the organism identified
by AXDX, to an antimicrobial agent inappropriate for
the other organism later identified by the microbiology
laboratory (de-escalation from piperacillin/tazobactam
to ceftriaxone in a Klebsiella/P. aeruginosa infection; and

discontinuation of colistin from a regimen of colistin-
meropenem in Serratia/A. baumanii infection).

Discussion

We have implemented AXDX for rapid identification and
AST, in a setting that included structured ID treatment
protocols, active reporting of GNB to ID consultant and
prospective audit and feedback. In a prospective evalu-
ation of 46 and 57 patients with GNB and high risk for
AMR, before and after the implementation of AXDX,
respectively, we show a significant shorter time to a
beneficial antimicrobial change, through escalation to
an appropriate treatment, or, more commonly, de-esca-
lation of a broad-spectrum treatment for a susceptible
organism.

The merit of a novel rapid diagnostic method should be
evaluated in various aspects, including analytical perfor-
mance, the ability to shorten TAT in a meaningful way,
and the impact on patient care.
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The analytical performance of AXDX was evaluated
in multiple studies. Correct microbial identification was
obtained in 75.3-88.7% of bacteremias, and in 89.8-
97.1% of bacteremias included on the system’s panel.
AST results showed an overall category agreement of
92-97.9% and 92.7%-95.4% for GNB compared with cul-
ture-based AST [3-11, 15-17]. Our experience was simi-
lar with very few major and very major errors.

Nevertheless, AXDX performed poorly analyzing cul-
tures with polymicrobial growth. None of six polymi-
crobial cultures (11% of cases) were correctly identified,
either because the AXDX did not identify one of two
organisms (5 cases) or because two culture bottles grew
different organisms (1 case). None of these polymicrobial
bacteremias were noticed at the primary Gram staining
step, which was the trigger for AXDX performance. In 2
of these cases the incorrect identification by AXDX led
to an inappropriate treatment de-escalation, potentially
compromising patient care. We have not attempted to
use AXDX for overt polymicrobial bacteremias, and so
cannot estimate its performance for those. Nevertheless,
AXDX cannot replace Gram staining of all positive cul-
ture bottles, and if performed on a single positive bottle,
its results might not be representative of other bottles.
Moreover, even for the single bottle that we have tested,
polymicrobial bacteremias were still unidentified by the
system. Low AXDX sensitivity in polymicrobial bactere-
mias was found in other studies. A study reported cor-
rect identification of all bacteria of mixed cultures in
12.5-40% of cases [2, 3], and in 68.8% when only bacte-
ria included in the panel were considered [3]. In another
study in which sterile site specimens were inoculated in
blood culture bottles, 7/9 polymicrobial cultures were
wrongly identified as monomicrobial [24]. In 6 studies
investigating the clinical impact of AXDX implemen-
tation, 124 of 1444 cultures (8.6%) were found to be
polymicrobial [11-13, 18-20]. In all these studies, poly-
microbial cultures were excluded from the performance
and impact analyses, although AXDX failure might have
had a negative impact on patient care.

A significant shortening of TAT times was previously
shown after AXDX implementation [2-5, 9-21]. In stud-
ies assessing AXDX clinical impact, the time to identifi-
cation and AST was shorter than the SOC by 11.3-40.7 h
[12-14, 18-21]. In our study the AST results time was
only 16.8 h shorter, probably because the laboratory
workflow supported performing and reading AST results
during evening times.

Following the implementation of AXDX, the median
time to an AST-oriented beneficial change was 20.4 h
shorter. This finding is with agreement with other stud-
ies showing a decrease in the time to laboratory-guided
antimicrobial changes and down-escalation of broad-
spectrum antimicrobials in various clinical settings

(2023) 22:62 Page 7 of 9

[11-14, 18, 19, 21, 22]. Of note, in all of these studies ASP
was employed. In some studies [11, 18, 21], the time to
appropriate treatment with AXDX was similar to that
with SOC, as most patients received appropriate empiric
treatment before culture results.

We did not find a difference between the study periods
in robust clinical outcomes, including mortality, LOS,
re-hospitalization or CDI incidence, and antimicrobial
treatment duration was significantly longer during the
intervention period. This is in agreement with a few pre-
vious studies that also did not show any impact on such
outcomes [11, 12, 14, 19]. In contrary, Dare et al. showed
a 1-day shorter LOS post positive culture identification (3
days for GNB), 1-day shorter duration of treatment and
lower utilization of broad-spectrum antimicrobials [13].
Sheth et al. showed a 1-day shorter LOS and a shorter
duration of broad spectrum treatment [22]. Bhalodi et al.
reported a 1-day shorter LOS only for patients with GNB
[14]. The most striking clinical impact was reported by
Babowicz et al. with 85% lower risk of death after imple-
menting AXDX [18]. As there was no difference between
the intervention and control groups in the time to appro-
priate antimicrobial treatment, the reduced mortality
could only be attributed to early treatment de-escalation.
Indeed, unnecessary broad-spectrum empiric treatment
was associated with a 1.22-fold higher risk of death in a
large observational study [25]. Nevertheless, the reduced
mortality reported in [18] seems to exceed the expected
possible effect of antimicrobial de-escalation.

The impact of AXDX and other rapid AST technolo-
gies on patient care is complex. In order for an earlier
AST result to lead to an earlier treatment change, clini-
cians need to be informed of the results, understand
them, have confidence in the system and feel comfortable
with de-escalation of treatment early on in a bacteremic
patient course, when clinical signs of improvement may
not yet be apparent [26]. In a study by Lee et al,, in cases
where AXDX revealed an inappropriate empiric treat-
ment, escalation followed in most cases. In contrast,
more than half of the opportunities to de-escalate treat-
ment were missed [20].

ASP teams can facilitate antimicrobial changes in
accordance with AST results based on AXDX analysis.
However, early involvement of these teams in patient care
might lead to a better initial appropriateness of empiric
treatment, decreasing the potential benefit of rapid
AST. For example, Walsh et al. reported shorter treat-
ment duration and LOS after the implementation of the
AXDX, however the intervention also included reporting
of cases of bacteremia to the ASP team, which led to a
significant increase in the involvement of ID consulting
the management of bacteremic patients [21].

Rapid identification and AST using various labora-
tory methods were shown to increase cost effectiveness
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in the US healthcare system. None of these studies have
included analyses of AXDX [27, 28]. Concurring with
other studies, we also show the main benefit of AXDX
in rapid antimicrobial de-escalation. Future studies are
needed to determine whether AXDX is cost effective in
terms of ASP. This study did not evaluate assay’s costs, or
cost savings in antimicrobial treatment. Nevertheless, the
additional costs of rapid assays are significant.

The strengths of this study include the similar use
of laboratory reporting and ASP team involvement in
patients’ care before and after AXDX implementation,
which isolates the benefit of AXDX to its laboratory per-
formance only; the inclusion of cases with a higher rate of
AMR, who might have more benefit from rapid AST. In
contrast to previous studies that excluded cases in which
AXDX failed to identify bacteria (such as technical fail-
ures, incorrect identification of polymicrobial bactere-
mias etc.), we have included these cases, hence data was
analyzed according to an “intention-to-diagnose” design.
The study has some important limitations. As it was per-
formed in a single and relatively small hospital, its results
might not be generalizable to other settings, where larger
volumes of cultures are processed, and early and inten-
sive involvement of ASP clinicians in the management
of bacteremic patients might not be feasible. The defi-
nitions of escalation and de-escalation are debatable in
some cases, e.g., when switching between broad-spec-
trum antimicrobials such as third generation cephalospo-
rins, quinolones, aminoglycosides etc. We have used the
approach that directs ASP decisions in our institute. Last,
due to the relatively small number of cases, our study was
under-powered to detect differences in outcomes such as
mortality and LOS.

Conclusions

The implementation of AXDX for GNB with a high risk
of AMR has benefited patient care by shortening the
time to an antimicrobial change, mainly de-escalation
of broad-spectrum antimicrobials. The earlier change,
which was less than 24 h, should be weighed against the
higher costs of AXDX, the lack of other significant clini-
cal benefits, and the potential harm from consistent mis-
identification of polymicrobial bacteremias.
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