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Background: Timely de-escalation of antibiotics improves 
patient outcomes and reduces costs. The BioFire FilmArray 
Blood Culture Identification (BCID2) panel, a rapid diagnostic 
technology, enables enhanced antimicrobial stewardship. This 
study evaluated whether BCID2 use at Veteran Health Indiana 
(VHI) saved time and money to prescribe optimal antibiotics 
from blood culture draw pre- and postimplementation.
Methods: This pre-post quasi-experimental study evaluated  
patients with bacteremia at VHI between March 1, 2022, and 
October 1, 2023. Patient data were generated using electronic 
health records and microbiology laboratory data. A random 
sampling of eligible patients was included if they had a positive 
bacterial blood culture for which they received ≥ 1 antibiotic 
while hospitalized.
Results: Median difference in time to organism identification 

was 37.8 hours in the preintervention group vs 16.9 hours in 
the postintervention group (P < .001). Other differences in time 
were not statistically significant. Median difference in time 
to optimal antibiotics was 58.5 hours in the preintervention 
group vs 43.4 hours in the postintervention group (P = .11). 
Median difference in time on antibiotics was 45.2 hours in the 
preintervention group vs 46.6 hours in the postintervention 
group (P = .99). Median difference in time on appropriate 
antibiotics was 2.3 hours in the preintervention group vs 1.9 
hours in the postintervention group (P = .79).
Conclusions: BCID2 use resulted in a decrease in median 
time to optimal antibiotics that was not statistically significant. 
Additional barriers to optimal antibiotic prescription should 
be addressed to maximize rapid blood culture identification 
technologies and enhance antimicrobial stewardship.
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About 530,000 to 628,000 episodes of 
bloodstream infections (BSI) occur 
annually in the US.1 Early identifica-

tion and treatment of bacteremia are essen-
tial to improve patient outcomes because 
it allows for more timely targeted antibi-
otic therapy.2 Organism identification and 
susceptibility testing can take 2 to 5 days, 
prolonging the use of broad-spectrum em-
piric antibiotics and increasing the risk of 
adverse events.3,4 The Infectious Disease 
Society of America recommends the use 
of rapid diagnostic testing and antimicro-
bial stewardship programs (ASPs) to im-
prove rates of antibiotic susceptibilities to 
targeted antibiotics and optimize resource 
utilization.3 Rapid blood culture identifica-
tion (BCID) technologies reduce the dura-
tion of empiric antibiotics in patients with 
contaminated blood cultures, resulting in 
shorter hospital stays and saving money per 
each patient tested.4

In March 2023, Veteran Health Indiana 
(VHI) implemented the BioFire FilmAr-
ray Blood Culture Identification (BCID2), 
a BSI panel test that identifies select gram-
negative bacteria, gram-positive bacteria, 
yeast, and antimicrobial resistance genes 

with an aggregate sensitivity of 99% and a 
specificity of 99.8%. The BCID2 presents 
clinically relevant information faster than 
traditional culture methods, allowing cli-
nicians to make more efficient and edu-
cated antibiotic regimen decisions than 
with previous methods.5

It takes 24 to 48 hours from blood col-
lection for culture incubation, positivity, 
and gram staining to occur at VHI. If the 
gram stain is positive, the blood culture is 
placed on the BioFire BCID2 in addition to 
traditional culture medium. BioFire BCID2 
results are ready in 45 to 60 minutes. Re-
sults are uploaded into the electronic 
health record (EHR) ≤ 2 hours after they 
are obtained and the primary team is noti-
fied if the test is positive for certain critical 
results. Susceptibility testing of an identi-
fied organism typically requires an addi-
tional 24 to 48 hours for finalization. VHI 
Infectious Disease created an evidence-
based antibiotic recommendation chart for 
certain medication(s) and alternate thera-
pies based on the reported organism and 
its interpreted presence of resistance mark-
ers (eg, ceftriaxone for Escherichia coli 
when extended-spectrum β lactamases are 
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not detected vs meropenem if extended-
spectrum β lactamases marker are pres-
ent). These charts optimize the antibiotic 
regimen while awaiting susceptibility fi-
nalizations.

Two previous studies describe the im-
pact of rapid diagnostic testing technology 
at US Department of Veterans Affairs (VA) 
medical centers.6,7 In Texas, the ASP re-
viewed BCID panel results via clinical de-
cision support software for about 1 hour 
per day.6 A Los Angeles study analyzed the 
impact of Biofire BCID with an interpreta-
tion guide centered on unnecessary van-
comycin use and determined that shorter 
duration of the medication may have been 
the result of more frequent infectious dis-
ease consultation.7

This study assessed the time to optimal 
antibiotic de-escalation before and after 
the implementation of BioFire BCID2 with 
results reviewed by the ASP without active 
notification or assistance of any clinical 
decision support technology. The primary 
objective was to evaluate difference in time 
to optimal antibiotics from blood culture 
draw pre- vs postintervention. Secondary 
objectives included differences in time to 
organism identification, difference in time 
on broad-spectrum antibiotics, and differ-
ence in time to appropriate antibiotics.

METHODS
This quasi-experimental retrospective chart 
review assessed the impact of BioFire BCID2 
use on timely antibiotic de-escalation for 

patients who experienced a BSI at VHI be-
tween March 1, 2022, and October 1, 2023. 
Microbiology laboratory records identified 
eligible patients with positive blood cultures 
within the study time frame. Data were col-
lected from the VHI EHR.

Patients were included if they had a 
positive bacterial blood culture and re-
ceived ≥ 1 antibiotic indicated for bac-
teremia while receiving inpatient care. 
Patients were excluded if they died prior 
to blood culture results, transferred out 
of VHI, left against medical advice, or 
had untreated contaminants in blood cul-
ture results (ie, never received antibiotics 
aimed at the contaminated culture).

Patient lists were generated for before 
and after implementation of BioFire BCID2 
(pre- and postintervention) using the VHI 
EHR and microbiology laboratory record 
system. The pre- and postinterventions 
groups were different sizes. As a result, a 
random sampling of the preintervention 
group was selected and included patients 
from March 1, 2022, through March 26, 
2023. The postintervention group was 
smaller due to time constraints between ini-
tiation of BioFire BCID2 for data collection 
and included all patients from March 27, 
2023, through October 1, 2023.

Optimal antibiotics were defined as esca-
lation from inappropriate therapy to broader 
agent(s), de-escalation from broad-spectrum 
therapy to targeted agent(s), discontinuation 
of therapy due to an organism being identi-
fied as a contaminant, or optimization of a 
regimen to the preferred antimicrobial agent 
based on evidence-based consensus guide-
lines. Broad-spectrum antibiotics included: 
piperacillin/tazobactam, cefepime, ceftazi-
dime, ceftazidime-avibactam, cefiderocol, 
carbapenems, fluroquinolones, vancomycin, 
daptomycin, ceftaroline, linezolid, or aztreo-
nam. Appropriate antibiotics were defined as 
those with activity toward the final identified 
organism(s).

Deidentified participant data were entered 
into Microsoft Excel and kept on a secure VA 
server to complete statistical analyses. Para-
metric continuous data, such as age, were 
analyzed using the t-test, while nonparamet-
ric continuous data, such as time to optimal 
antibiotics, were analyzed using the Mann-
Whitney U test. Categorical data, like sex 

TABLE 1. Baseline Characteristics

Criteria
Preintervention 

(n = 48)
Postintervention 

(n = 47)

Mean age, y 72.8 70.6

Male sex, No. (%) 47 (98) 43 (91)

Race, No. (%)
  White
  Black

37 (77)
10 (21)

31 (66)
9 (19)

Bacteria
  Enterobacter
  Enterococcus
  Escherichia coli
  Klebsiella
  Coagulase-negative staphylococci
  Staphylococcus aureus
  Streptococcus
  Other

5 (10)
2 (4)

8 (17)
9 (19)
7 (15)
8 (17)
4 (8)

5 (10)

2 (4)
6 (13)
7 (15)
5 (11)
6 (13)
4 (9)
6 (13)
11 (23
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and race, were analyzed using either Fisher 
exact test for small sample sizes or χ2 test for 
a larger sample size. Statistical significance 
levels was defined as P < .05.

RESULTS
Using patient lists drawn from the EHR 
and the microbiology laboratory records, 
110 electronic charts were randomly se-
lected for review. Fifteen patients were 
excluded: 8 had untreated contaminants, 
4 died, and 3 were transferred out of VHI. 
Of the 95 patients included, 48 were in 
the preintervention group and 47 were in 
the postintervention group (Figure 1).

Baseline characteristics were similar be-
tween the 2 groups (Table 1). Most pa-
tients were White males aged > 70 years 
in the EHR. The urinary tract was the 
most common source of infection, impact-
ing 12 patients in each group (Figure 2). 
Escherichia coli, Klebsiella, Staphylococcus, 
and Streptococcus were the most common 
bloodstream isolates identified.

The median time to optimal antibiot-
ics in the preintervention group was 58.5 
hours vs 43.4 hours in the postinterven-
tion group (P = .11). The median time to 
organism identification was 37.8 hours in 
the preintervention group vs 16.9 hours in 
the postintervention group (P < .001). The 
median time on broad-spectrum antibiot-
ics was 45.2 hours in the preintervention 
group vs 46.6 hours in the postinterven-
tion group (P = .99). The median time on 
appropriate antibiotics in the preinterven-
tion group was 2.3 hours vs 1.9 hours in 
the postintervention group (P = .79). Dif-
ferences in other measured outcomes be-
tween the groups were not statistically 
significant (Table 2).

Although implementation of rapid diag-
nostic technology reduced the median time 
to optimal antibiotics, the results were not 
statistically significant. Shorter time to or-
ganism identification in the postinterven-
tion group compared to the preintervention 
group was the lone statistically significant 
metric (P < .001).

DISCUSSION
A lack of statistical significance in the 
primary outcome may have been due to 
nonadherence to facility de-escalation pro-
tocols or a suboptimal BioFire BCID2 re-
sult notification system. Additionally, 
use of rapid BCID at VHI may improve 
over time as clinicians become more fa-
miliar with the technology. Gaps in clini-
cal pharmacy coverage during the night 
shift may have also contributed to delays 
in antibiotic optimization, particularly if 
other clinicians are not equipped with the 
knowledge or training to appropriately de-
escalate antibiotics based on microorgan-
isms identified. A 2017 study by Donner et 
al concluded that physician interpretation 
of BCID results is suboptimal and should 
be augmented with clinical decision sup-
port tools as new technology becomes 
available.8 Despite the statistically insignif-
icant results of this study, it did highlight 
potential areas of improvement which can 
lead to improved patient care.

Previous research has evaluated the im-
pact of rapid BCID technology on antibiotic 
treatment and clinical outcomes. Chias-
son et al found that median time to optimal 
therapy was 73.8 hours in the pre-BCID 
arm compared to 34.7 hours in the post-
BCID arm (P ≤ .001), emphasizing the im-
portance of combining rapid BCID with 
clinical decision support tools and phar-
macy input.6 Senok et al found that BCID2 
implementation led to a significant decrease 
in median time to culture result, which in-
formed optimal antibiotic therapy and de-
creased 30-day mortality in the intensive 
care setting.9 In contrast, the current study 
did not stratify patients according to med-
ical ward or illness severity even though 
clinicians may be less likely to de-escalate 
antibiotic therapy in critically ill patients.

Bae et al reported findings consistent 
with the current study and concluded that 

FIGURE 1. Patient Inclusion Criteria
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BCID did not affect the clinical outcomes 
of overall BSIs; however, it contributed to 
early administration of effective antibiot-
ics in cases of BSIs caused by multidrug-
resistant organisms.10 Results of this study 
were not stratified according to multidrug-
resistant organisms because the sample 
size was too small. The current study also 
included patients with polymicrobial in-
fections, which may have impacted the re-
sults due to a less streamlined approach to 
antibiotic optimization.

Limitations
This single-center, retrospective study had 
a small sample size, short time frame, and 
lacked patient diversity, and therefore may 
not be generalizable to other health care 
systems. The sample size was limited by 
shorter date range and smaller patient list 
between BioFire BCID2 implementation 

and data collection, which was used to de-
termine the number of charts selected in 
each group. Some patients received antibi-
otics prior to blood cultures being drawn, 
which may falsely decrease time to optimal/
appropriate antibiotics and falsely increase 
time on broad spectrum/any antibiotics due 
to early antibiotic administration. The total 
number of patients on broad-spectrum an-
tibiotics differed from the total number of 
patients for other outcomes because several 
patients never received the defined broad-
spectrum antibiotics.

CONCLUSIONS
When combined with a pre-existing ASP 
without active notification, the implemen-
tation of BioFire BCID2 did not return 
statistically significant data showing a de-
crease in time to optimal antibiotics, time 
to appropriate antibiotics, or time on broad-
spectrum antibiotics at VHI. To make this 
program more successful, pharmacist inter-
vention and clinical decision support tools 
may be needed.

Additional research is required to de-
termine the optimal integration of an-
timicrobial stewardship, rapid diagnostic 
technology, and pharmacy services for max-
imum benefit. Even though the primary 
outcome was not statistically significant, 
the results may be clinically significant from 
a stewardship perspective. Realigning mi-
crobiology workflows to mimic other re-
search, which emphasizes the importance 
of funneling rapid BCID results through the 
ASP, may improve outcomes. Future studies 
may be warranted following the implemen-
tation of clinical decision support tools to 
assess their impact on stewardship practices 
and patient outcomes.

TABLE 2. Outcomes
Outcomes Preintervention (n = 48) Postintervention (n = 47) P value

Time to achieve, median (IQR), h
   Optimal antibiotics
   Organism identification
   Gram stain
   Susceptibility
   Appropriate antibiotics
   On broad-spectrum antibioticsa

   On any antibiotics

58.5 (23.6-70.9)
37.8 (34.7-42.3)
16.0 (13.2-20.1)
59.8 (49.4-66.7)

2.3 (0.6-9.2)
45.2 (17.9-96.9)

164.3 (88.6-249.5)

43.4 (18.3-65.2)
16.9 (14.2-21.2)
14.9 (12.5-18.9)
60.8 (47.7-67.1)

1.9 (0.4-8.7)
46.4 (18.5-92.3)

159.8 (112.8-206.9)

.11
< .001

.38

.33

.79

.99

.84

Length of hospital stay, median (IQR), d 7.7 (4.1-14.1) 7.5 (6.0-11.5) .72
aPreintervention, n = 37; postintervention, n = 41; difference due to several patients not receiving broad-spectrum antibiotics during hospitalization.

FIGURE 2. Sources of Infection
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