
Original Article

Implementation of a 24-hour infection diagnosis protocol in the
pediatric cardiac intensive care unit (CICU)

Reema A. Chitalia MSN, RN, CPNP-AC , Alexis L. Benscoter DO, Meghan M. Chlebowski MD, MHPE ,

Kelsey J Hart DNP, RN, CPQH, Ilias Iliopoulos MD , Andrew M. Misfeldt MD, PhD, Jaclyn E. Sawyer PharmD, BCPPS

and Jeffrey A. Alten MD
Department of Pediatrics, The Heart Institute, University of Cincinnati College of Medicine, Cincinnati Children’s Hospital Medical Center, Cincinnati, Ohio

Abstract

Objectives: To reduce unnecessary antibiotic exposure in a pediatric cardiac intensive care unit (CICU).

Design: Single-center, quality improvement initiative. Monthly antibiotic utilization rates were compared between 12-month baseline and 18-
month intervention periods.

Setting: A 25-bed pediatric CICU.

Patients: Clinically stable patients undergoing infection diagnosis were included. Patients with immunodeficiency, mechanical circulatory
support, open sternum, and recent culture-positive infection were excluded.

Interventions: The key drivers for improvement were standardizing the infection diagnosis process, order-set creation, limitation of initial
antibiotic prescription to 24 hours, discouraging indiscriminate vancomycin use, and improving bedside communication and situational
awareness regarding the infection diagnosis protocol.

Results: In total, 109 patients received the protocol; antibiotics were discontinued in 24 hours in 72 cases (66%). Themost common reasons for
continuing antibiotics beyond 24 hours were positive culture (n= 13) and provider preference (n= 13). A statistical process control analysis
showed only a trend in monthly mean antibiotic utilization rate in the intervention period compared to the baseline period: 32.6% (SD, 6.1%)
antibiotic utilization rate during the intervention period versus 36.6% (SD, 5.4%) during the baseline period (mean difference, 4%; 95% CI,
−0.5% to −8.5%; P = .07). However, a special-cause variation represented a 26% reduction in mean monthly vancomycin use during the
intervention period. In the patients who had antibiotics discontinued at 24 hours, delayed culture positivity was rare.

Conclusions: Implementation of a protocol limiting empiric antibiotic courses to 24 hours in clinically stable, standard-risk, pediatric CICU
patients with negative cultures is feasible. This practice appears safe and may reduce harm by decreasing unnecessary antibiotic exposure.

(Received 28 June 2022; accepted 6 October 2022; electronically published 16 November 2022)

Contemporary pediatric cardiovascular intensive care units
(CICUs) include children (50% <1 years of age) recovering from
or waiting for cardiac surgery (66% of admissions) and childrenr
admitted for critical illness related to underlying cardiac disease
(ie, acute decompensated heart failure; https://pc4quality.org/).
CICU patients have increased infection risk due to surgical
wounds, invasive medical devices and extracorporeal support,
medication-related immunosuppression, immune dysregulation
following cardiopulmonary bypass, and prolonged length of stay.1

Infections in this population are associated with increased morbid-
ity, mortality, and resource utilization.1 Timely treatment is essen-
tial to mitigate complications from bacterial infections,2,3 and there

is a low threshold for antibiotic initiation as part of the infection
diagnosis protocol in this high-risk cohort. Differentiating between
early infection and other pathologic state, such as postoperative
inflammation, low cardiac output or heart failure, and sedative
and/or opioid withdrawal, is challenging because these pathologies
present with overlapping, nonspecific clinical signs (eg, fever,
tachycardia, tachypnea, increased markers of inflammation).1,4

This quandary contributes to a high antibiotic utilization rate
(>70% across CICUs).2,5 Traditionally, if cultures remain negative
during an infection diagnosis and there is a low suspicion for infec-
tion, antibiotics are discontinued after 48–72 hours. However, even
short courses of antibiotics are not without risk for harm, including
gastrointestinal microbiome alteration, emergence of multidrug-
resistant organisms, and Clostridioides difficile infection.1,4,6,7

In infants, most pathogens grow in blood cultures within
24 hours.8–14 Thus, current guidelines for non-ICU febrile neo-
nates and infants recommend monitoring cultures in well-appear-
ing patients for <30 hours prior to hospital discharge.15 We sought
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to demonstrate the feasibility of extending this practice to a higher-
risk population: patients undergoing an infection diagnosis process
in the CICU. We implemented a quality improvement project aimed
at reducing unnecessary antibiotic exposure (1) by increasing team
awareness of antibiotic utilization during the infection diagnosis proc-
ess, (2) by limiting empiric treatment to 24 hours, and (3) by discour-
aging indiscriminate use of vancomycin. We hypothesized that
targeting inappropriate antibiotic use as part of the infection diagnosis
protocol could safely decrease total antibiotic exposure by eliminating
1–2 days from the antibiotic duration.

Materials and methods

Study setting

Our CICU is a medium–large specialty unit with ∼600 admissions
per year; 60% of these patients have cardiac surgery during admis-
sion. Our case-mix and patient demographics are very similar to
those of standard North American dedicated CICUs, including a
busy transplantation and ventricular assistance program. In our
CICU, ∼20% of patients are neonates and ∼30% are aged <1 year.
During this project, no stewardship activities related to blood cul-
ture or antibiotics were underway. Prior to this project, antibiotic
duration for all infection diagnoses was a minimum of 48 hours.
Almost all antibiotics prescribed as part of an infection diagno-
sis protocol consisted of cefepime and vancomycin due to the
high rate of methicillin-resistant Staphylococcus aureus (MRSA).
Blood cultures were processed utilizing the BACT/ALERT
VIRTUO automated system (bioMèrieux, Marcy-l'Étoile, France)
for rapid detection of bacterial growth and the Luminex Verigene
BC-GP system (Luminex, Austin TX) to process genus, species,
and resistance data. These tests allowed clinicians to alter therapy
based on bacteria identification and antimicrobial resistance
data.16,17 Blood cultures were monitored continuously, and growth
was identified in real time. Institutional mean time to positivity was
13.2 hours, with 97% positivity at <24 hours.

Project development

This quality improvement project was exempt from approval by
the institutional review board.We followed SQUIRE 2.0 guidelines
for design, analysis, and presentation of this project.18 A multidis-
ciplinary team (ie, pharmacist, quality specialist, bedside nurses,
pediatric advanced nurse practitioners, and attending physicians)
developed and implemented this project using the model for qual-
ity improvement methodology with plan–do–study–act (PDSA)
testing.19 The project was directly endorsed by the CICU and nurs-
ing directors to improve buy-in. The primary key drivers for
reducing the total antibiotic utilization rate were unit-based stand-
ardization of the infection diagnosis process, limitation of initial
antibiotic prescription to 24 hours, decreasing indiscriminate use of
vancomycin, improving bedside communication and situational
awareness regarding antibiotic treatment as part of the infection diag-
nosis protocol (Fig. 1), and bacteria identification and discussion of all
patients treated with 24-hour antibiotics during the morning unit-
wide huddle of nursing and physician leads. Our specific, measurable,
achievable, relevant, and time-bound (SMART) aim was to reduce
total antibiotic utilization by 10% within 1 year.

24-hour protocol inclusion/exclusion

All CICU patients who did not meet the exclusion criteria were eli-
gible for the protocol. No guidelines or stewardship protocols were
in place regarding which patients should be evaluated for infection

with cultures and antibiotics. The medical team had independent
discretion for starting antibiotics as part of the infection diagnosis
protocol; our quality improvement initiative provided guidance on
antibiotic selection and duration. We included any patient with
provider-determined concerns for infection without an obvious
source (ie, fever, tachycardia, increased WBC count, etc).
Patients meeting severe sepsis criteria were excluded before enroll-
ment (ie, initiation or escalation of vasoactive inotropic support,
fluid boluses >40 mL per kilogram per 24 hours, or respiratory
support escalation).20 Patients with immunodeficiency, mechani-
cal circulatory support, open sternum, and/or culture-proven
infection within 72 hours were also excluded.

Standardized infection diagnosis protocol and order set

Upon meeting inclusion criteria, the entire clinical team was noti-
fied, and the 24-hour protocol electronic medical record (EMR)
order set was activated (Supplementary Fig. 1 online). In this order
set, blood and urine cultures, laboratory tests, and cefepime (with
24-hour hard stop) were prepopulated to facilitate standardization
and to increase provider compliance. Prepopulated laboratory tests
included complete blood count (CBC) with differential, C-reactive
protein (CRP), and procalcitonin at initiation and 18 hours. Given
the high rate of colonization and false-positive infection rates,
respiratory cultures and viral PCR panels were discouraged
unless respiratory symptoms were present. A data collection
sheet was placed at the bedside upon protocol initiation to rec-
ord laboratory values, culture results, antibiotics, and other
details (Supplementary Fig. 2 online). Reasons for extending
antibiotics beyond 24 hours were collected (eg, persistent fevers,
increased inflammatory markers, or provider preference). The
protocol recommended cefepime monotherapy, although the
final antibiotic(s) treatment decision was determined by the
treating team. Vancomycin use was strongly discouraged, with
consideration for patients hospitalized ≥14 days or history
of MRSA.

24-hour huddle

When the protocol was initiated, a visual identifier was placed on
patient’s door displaying first antibiotic dose and time for bedside
huddle, mandated at the time of the last antibiotic dose
(Supplementary Fig. 3 online). Huddles were incorporated into
the normal clinical workflow and were attended by the entire
multidisciplinary treatment team; compliance was tracked.
Patients receiving 24-hour antibiotics were identified, and their
cases were reviewed during huddle times each morning during
unit-wide situational awareness rounds led by physician and nurse
leaders. The goals of huddle times were to ensure team communi-
cation, accountability, and consensus about the antibiotic plan.
Laboratory values, clinical status, and vital-sign trends of antibiotic
treatment were used to guide decision making for or against
extending antibiotic treatment. Any extension with negative cul-
ture and no sepsis criteria was considered a protocol violation.
A quality improvement teammember provided real-time feedback
for all antibiotic extensions that were deemed unnecessary.
Cultures with positive results after 24-hour protocol antibiotics
were administered were tracked.

Study periods and measures

A12-month baseline period (August 2018–July 2019) was followed
by an 18-month intervention period (August 2019 through
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January 2021). The primary outcome measure was the antibiotic
utilization rate: percentage of CICU patient days with exposure
to ≥1 antibiotic. Cefazolin was excluded in the denominator
because all surgical patients receive it for 48 hours; thus, its use
would not be affected by this project. The secondary outcomemea-
sure was the vancomycin utilization rate, defined as the percentage
of CICU patient days with ≥1 dose. The process measure was the
number of protocol violations. Balancing measures were the num-
ber of patients with positive cultures after discontinuation of pro-
tocol antibiotics and harm associated with initial vancomycin
avoidance. The institutional pharmacy database provided the anti-
biotic use data.

Statistical process control and data analysis

Monthly total antibiotic and vancomycin utilization rates were
tracked over time in p-charts, with PDSA cycles annotated.
Standard statistical process control (SPC) rules for special-cause
variation were used to identify significant system changes.21 The
centerline represented the mean monthly antibiotic utilization rate
and shifted during the intervention period at the first of 8 consecu-
tive months below the baseline antibiotic utilization rate, which

indicated special-cause variation. An exploratory analysis was per-
formed in which CBC and inflammatory marker data were com-
pared in those with and without culture-proven infection to
determine potential utility in future antibiotic-continuation deci-
sion making. Continuous data are presented as means with stan-
dard deviation (SD) or medians with interquartile range (IQR).
Categorical data are summarized as rates and percentages.
Comparisons were made using the Student t test or the Mann-
Whitney U test for continuous data and the χ2 test for categorical
data. P < .05 was considered significant. All analyses were per-
formed using SPSS version 27 software (IBM, Armonk, NY).

Results

Patients

During the intervention, 950 unique patient admissions occurred,
and 109 antibiotic treatments were initiated in 62 patients as part of
the infection diagnosis protocol. Patient characteristics are shown
in Table 1. All patients had central-venous access devices. Almost
all of these patients were infants and neonates, andmost were post-
operative surgical patients. At the time of 24-hour antibiotics for

Fig. 1. Key driver diagram. Key driver diagram for our quality improvement project with the global aim to improve patient safety by reducing unnecessary antibiotic exposure. The
theory for improvement is depicted with the specific interventions that drove plan–do–study–act (PDSA) cycles on the right. The primary intervention was the creation of a
standardized 24-hour infection diagnosis protocol. Using a specific, measurable, achievable, relevant, and time-bound (SMART) process, we aimed to decrease total antibiotic
utilization rate by 10% within 1 year.
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the infection diagnosis protocol, 17 (16%) of 109 patients were
already on antibiotic therapy.

Clinical course of protocol patients

Of 109 24-hour antibiotics administered, 72 (66%) were completed
without protocol violation. In total, 37 patients (34%) received>24
hours of antibiotics. Of these 37 patients, 10 (27%) received
extended courses that were stopped between 48 and 72 hours after
they were initiated. Indications for continuing antibiotics beyond
24 hours included sepsis or hemodynamic instability developing
after protocol initiation (n= 5), positive culture or Gram stain (n
= 13), persistent fever (n= 6), and provider preference without any
objective infection signs (n= 13). There were no positive cultures
in the provider-preference cohort. Furthermore, 6 patients had
antibiotics reinitiated within 24 hours for the following indications:
positive cultures (n= 2), elevated inflammatory markers (n= 2),
fever (n= 1), and 1, briefly, for blood-culture contaminant.
Among these 109 patients, 98 (90%) received cefepime and 35
(32%) received both cefepime and vancomycin.

Antibiotic exposure, primary and secondary outcomes

The total antibiotic utilization rate was 32.6% (SD, 6.1%) during
intervention period, compared to 36.6% (SD, 5.4%) during the
baseline period (mean difference, 4; 95% CI, −0.5 to −8.5; P =
.07). In the SPC analysis, there was no change in the monthly mean
total antibiotic utilization rate in the intervention period compared
to the baseline period (Fig. 2). However, a trend for improvement
occurred.We detected 6 intervention data points below the center-
line mean after the EMR order set was initiated (February 1, 2020),
which signaled a change in the system according to SPC rules.21

Figure 3 shows our secondary outcome, vancomycin utilization
rate. There was special-cause variation with 13 consecutive inter-
vention data points below the centerline mean starting December

1, 2019. This trend resulted in a downward centerline shift, repre-
senting a 26% reduction in mean monthly vancomycin utilization
rate during the intervention period. The vancomycin utilization
rate was 12.8% (SD, 3%) in the intervention period versus
16.8% (SD 4.4%) during the baseline period (mean difference,
4%; 95% CI, 1.2%–6.7%; P = .008).

Positive cultures and balancing measures

In total, there were 13 positive cultures; 4 were blood cultures
(Supplementary Table 1 online). We detected wide variability in
hospital length of stay at the time of the infection diagnosis pro-
tocol that resulted in positive cultures (range, 5–326 days). Of
13 positive cultures, 11 grew during the 24 hours of observation,
and antibiotics were appropriately extended. After protocol com-
pletion, 2 positive blood cultures and 1 positive respiratory culture
occurred. One blood culture (methicillin-susceptible Staphylococcus
aureus) was reported 26 hours after the first antibiotic dose, and anti-
biotics were reinitiated with a 2.5-hour treatment delay. The other
blood culture was determined a contaminant by treating clinicians,
and antibiotics treatment was stopped after 2 additional doses. The
respiratory culture did not grow until 48 hours after culture collection;
however, the patient had remained on antibiotics due to a positive
Gram stain. All 3 of these patients had no cardiorespiratory instability.

Laboratory data

Table 2 shows an exploratory analysis of initial and 18-hour labo-
ratory results stratified by presence of culture-positive infection.
We did not detect a statistically significant difference in patients
with and without infection in either baseline or 18-hour WBC,
platelet, neutrophil, CRP, or procalcitonin metrics.

Discussion

A standardized approach to the management of infection evalu-
ation in clinically stable children with cardiac disease, highlighted
by a 24-hour antibiotic hard-stop protocol, is feasible and has the
potential to decrease unnecessary antibiotic exposure in the CICU.
The implementation of our 24-hour protocol increased clinical
team awareness and shared decision making regarding infection
diagnoses and responsible antibiotic use. This intervention con-
tributed to a trend toward reduction in overall antibiotic utilization
and a significant reduction in the use of the nephrotoxic agent van-
comycin. Discontinuation of antibiotics at 24 hours in stable CICU
children appears to be safe both early and late in the CICU course,
with few missed positive cultures.

Antimicrobial stewardship programs and other interventions to
standardize evaluation and management of potential infection are
associated with decreased antibiotic exposure and potential for
associated complications.2,22,23 Initiatives in NICUs featuring algo-
rithms that decrease infection-diagnosis antibiotic courses to 36
hours have been associated with decreased antibiotic utiliza-
tion.24,25 Although a trend for improvement was observed, our
quality improvement initiative failed to achieve our SMART aim
of decreasing monthly total antibiotic exposure by 10%. The use
of aggregate antibiotic utilization data limited our ability to dem-
onstrate a reduction in the overall utilization rate because long
courses of antibiotics for proven infection were not affected by this
protocol. Perhaps extending the intervention arm would have
demonstrated overall reduction, especially as provider comfort
with this practice change grew. Importantly, during the interven-
tion period, 72 patients had antibiotics limited to 24 hours

Table 1. Patient Characteristics (N= 62)

Characteristic No. (%)

Age

Neonate <30 d 14 (23)

Infant 30 d to 1 y 40 (64)

Child > 1 y, n=8 8 (13)

Sex

Male 29 (47)

Female 33 (53)

Gestational age

28 (45)

34 (55)

Race

Caucasian 48 (77)

African American 7 (11)

Asian 1 (2)

Hispanic 2 (3)

Other 4 (7)
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compared to 0 in years prior. Thus, at the very minimum, 72
patients were exposed to 1–2 days fewer antibiotics with this pro-
tocol. Furthermore, an unintended benefit of this initiative may be
that some courses of antibiotics as part of infection diagnosis were
avoided altogether. Anecdotally, as providers gained comfort with
this protocol and awareness of antibiotic harm, they reported that
their threshold for antibiotics initiation in well-appearing children
increased.

We have demonstrated a reduction in vancomycin utilization
without harm. This result was likely achieved because, in addition
to limiting antibiotics related to an infection-diagnosis elimination
process to 24 hours, empiric vancomycin use was discouraged and
was not preselected in the order set. Further studies are needed to
determine whether fewer vancomycin (and other antibiotic) expo-
sures lead to tangible decreases in cost and antibiotic-related com-
plications such as acute kidney injury, enteritis, central-line entries,
and colonization with drug-resistant organisms.

Most of the positive cultures were respiratory cultures, though
we discouraged indiscriminate culturing of the endotracheal tube
and it was not prepopulated in the order set. Data needed to evalu-
ate whether cultures were indicated were not collected. Clearly,
more work needs to be done to challenge the standard “panculture”
paradigm for the infection diagnosis protocol. In the future, we will
explore iterative improvements to this protocol to decrease respi-
ratory cultures and, thus, reduce inappropriate treatment courses
of antibiotics for the likely colonization of the endotracheal tube as
opposed to true infection.26

Although 97% of our institution’s positive blood cultures grow
within 24 hours, we were able to achieve relative provider buy-in to

limit antibiotic courses, despite being novel and contrary to current
practice in most pediatric CICUs. Mandatory bedside huddles
facilitated an additional layer of provider comfort and were an
essential part of the balancing measure by preventing automatic
discontinuation of antibiotics without discussion in patients with
subtle infection signs.

Fear of delayed recognition and treatment of sepsis have been
shown to drive the decision to start empiric antibiotics in the pedi-
atric critical-care population because consequences of delayed
treatment can be severe.27 Not unexpectedly, provider preference
for extending antibiotics was frequent. Almost all providers
extended antibiotics to traditional 48- or 72-hour courses and
stopped when cultures were negative. Limiting antibiotics to 24
hours opposes current practice and culture, and complete provider
buy-in takes time. The 24-hour protocol, including huddles and
daily identification of patients, is now ingrained in our CICU
culture and workflow.With more data and experience, there will
be increased provider confidence that a 24-hour antibiotic hard
stop for culture-negative CICU patients is beneficial and safe, as
has been demonstrated in non–critically ill hospitalized neo-
nates and infants.15 Extending this protocol to include other col-
laborative guidelines, including blood-culture collection
stewardship, is an important consideration for the next steps
in iterative improvements toward reducing unnecessary antibi-
otic exposure.28

To guide clinical decision making, repeated CBCs with differ-
ential, procalcitonin, and CRP levels were collected at the 18-hour
re-evaluation time. Studies in the pediatric cardiac surgical popu-
lation have shown the variable utility of CRP and procalcitonin to

Fig. 2. Total antibiotic monthly utilization rate. Statistical process control p-chart showing meanmonthly total antibiotic utilization rate, representing percentage of patient days
with exposure to any antibiotic except surgical prophylaxis. The baseline period was the first 12 months. The intervention period was the next 18 months, denoted by the yellow
annotation box. There was no statistical change in rate (36.6%) during the intervention period, using traditional statistical process control rules. However, 6 data points are below
the baseline centerline after the EMR order set was initiated, which signals a trend and change in the system.
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differentiate between inflammation and severe sepsis in the first
week after cardiopulmonary bypass.29–31 We hypothesized that
these data would give providers more confidence to stop antibiotics
at 24 hours. Although it was underpowered, our exploratory analy-
sis did not reveal absolute values or changes in baseline values that

definitively differentiated patients with infection from those with-
out. At this point, we cannot support or refute the use of these
data to guide decision making regarding the infection diagnosis
protocol. However, our providers reported feeling more comfort-
able stopping antibiotics with these data in hand. In future protocol

Fig. 3. Vancomycin monthly utilization rate. Statistical process control p-chart showing mean monthly vancomycin utilization rate, representing percentage of patient days with
exposure to≥1 dose of vancomycin. The baseline was the first 12 months. The intervention period was the next 18 months, denoted by the yellow annotation box. Starting during
month 4 of the intervention, a special-cause variation occurred, as determined by 8 consecutive months below the baseline rate. A centerline shift represents a significant 26%
reduction in the vancomycin utilization rate from 16.8% to 12.4% during the intervention period.

Table 2. Infectious Laboratory Values

Variable No Infection (n= 96), Median (IQR) Infection (n= 13), Median (IQR) P Value

CRP baseline, mg/dL 2.7 (1.8–5.0) 0.9 (1.0–4.5) .44

CRP 18 h, mg/dL 3.6 (1.8–5.5) 5.1 (2.7–7.9) .74

CRP % increase 33(14.5–40.7) 72 (20–777) .37

Procalcitonin baseline, ng/mL 0.4 (0.2–0.6) 0.4 (0.3–0.8) .79

Procalcitonin 18 h, ng/mL 0.4 (0.2–0.7) 0.6 (0.3–2.0) .77

Procalcitonin % increase 28 (19.3–44.4) 61 (25–442) .15

WBC baseline, ×103/mcL 16.9 (15.0–18.8) 15.4 (12.9–20.1) .85

WBC 18 h, ×103/mcL 13.8 (12.1–16.4) 14.2 (11.0–19.5) .83

Neutrophil % baseline 68.8 (66.4–71.5) 63.8 (58.5–72.0) .44

Neutrophil % 18 h 65.9 (60.8–68.6) 59.0 (55.8–70.0) .25

Platelets baseline, ×103/mcL 248 (202–268) 291 (181–386) .39

Platelets 18 h, ×103 /mcL 237 (199–268) 241 (210–319) .81

Note. IQR, interquartile range; CRP, C reactive protein; WBC, white blood cell count.
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iterations, we hope to eliminate these laboratory tests from the pre-
populated order set.

This study had several limitations. Our results reflect a practice
change in a single CICU and may not be applicable to others
populations or locations, especially those without continuous
rapid culture reading and genetic testing of organisms.
Although our CICU acuity and demographics are typical of
most North American CICUs, our center-specific antibiotic uti-
lization and infection diagnosis practices, as well as antibiotic
resistance patterns, may be different than those of other institu-
tions and may lead to different impacts. It is likely that some
providers chose not to formally initiate the protocol, so some
children that had antibiotics as part of their infection diagnosis
process were not recorded as such and had longer antibiotic
courses despite negative cultures. The impact of this factor
was a likely an underestimation of protocol violations by “pro-
vider preference” extensions of antibiotics. We can make no
conclusions regarding whether these results are sustainable or
will change over time. We measured all antibiotic exposure,
but we could not measure provider intent, which decreased
our ability to impact change and likely biased our results toward
the null hypothesis. We did not measure resource utilization(s)
as a balancing measure.

In conclusion, a standardized approach to evaluation and man-
agement of the infection-diagnosis process, featuring a 24-hour
hard stop of antibiotics in asymptomatic, culture-negative patients,
is feasible in the pediatric CICU. The concepts of this protocol, if
adapted to other CICUs culture and workflow, have the potential
to decrease unnecessary antibiotic exposure, as seen with the neph-
rotoxic agent vancomycin. This protocol did not lead to clinically
important missed positive cultures. The next steps include moving
this project into the maintenance phase, adding respiratory and
blood-culture stewardship to the protocol, and continuing to
change the paradigm that the infection-diagnosis elimination
processes that includes antibiotic treatment in the CICU should
be at least 48 hours.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/ice.2022.265
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