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Abstract

Background: Asymptomatic bacteriuria (ASB) is frequently overtreated in emergency departments
(ED), contributing to antimicrobial resistance without improving clinical outcomes. Rapid decision-
making and high patient turnover in the ED increase the risk of unnecessary antibiotic use. Methods:
A quasi-experimental study was conducted in the ED of a tertiary hospital in Barcelona, Spain, from
January 2024 to June 2025. The intervention included targeted education for ED staff and daily audit-
feedback on antibiotic prescriptions for suspected ASB. Outcomes were compared with a six-month
pre-intervention period. The primary outcome was 30-day return visit to the ED for Urinary Tract
Infection (UTI) with the same microbiological isolate. Secondary outcomes included 30-day all-cause
mortality, overall UTI return visit to the ED, antimicrobial consumption (Daily Defined Dose/1,000
admissions), and urine culture requests. Results: A total of 130 patients in the pre-intervention period
and 127 patients in the intervention period were included. In the intervention period, antibiotic
discontinuation was recommended in 96 (75.6%) patients; acceptance rate was 29.2%. Despite limited
acceptance, antimicrobial consumption declined, with cefalosporins reduced by 21% and
carbapenems by 24%. Urine culture requests fell by 16.1%, and uropathogen isolates decreased by
15.9%. Clinical outcomes were similar between both periods: 30-day return visit to the EDs for UTI
with the same isolate dropped from 6.2% to 1.6% (p-value=0,103), overall UTI return visit to the EDs
from 8.5% to 4.7% (p-value=0.316), and 30-day mortality remained stable (6.2% vs. 3.9%, p-
value=0.571), no statistically significant differences across all variables. Conclusions: This program
reduced inappropriate antibiotic use and unnecessary urine testing in the ED without compromising
patient safety. These results highlight educational and audit-feedback intervention as a safe, practical,
and impactful antimicrobial stewardship strategy in high-pressure clinical settings as the ED.

Keywords: asymptomatic bacteriuria; emergency department; audit and feedback; urinary tract
infection
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1. Introduction

Asymptomatic bacteriuria (ASB) is a clinical finding that often leads to unnecessary antibiotic
use, directly contributing to the potential development of antimicrobial resistance [1]. According to
the 2019 Infectious Diseases Society of America guidelines [2], antibiotic treatment is only indicated
for pregnant women and patients undergoing urological procedures. Conversely, in institutionalized
elderly patients, routine treatment has shown no clinical benefit and is associated with an increased
risk of adverse events [3].

The clinical environment of the Emergency Departments (ED) is characterized by high patient
volumes and time pressure, requiring rapid clinical decision-making in contexts of incomplete
information and limited opportunities for reassessment. In fact, many patients are discharged with
outpatient antibiotic prescriptions prior to the availability of the complete antibiogram, which
typically require approximately 48 hours [4]. This situation is further aggravated by high turnover
among resident physicians and attending staff, which may compromise continuity of care and
uniformity in diagnostic and therapeutic approaches to infections [5].

Approximately 27% of urine culture (UC) results correspond to ASB in elderly patients
presenting to EDs [6]. In these patients, clinical history-taking is often complex due to cognitive
impairment and altered mental status at presentation [3]. These factors may increase the number of
microbiological diagnostic tests requested and complicate their clinical interpretation, leading to
unnecessary antibiotic prescriptions and contributing to resistance increase in this population.

The primary objective of this article is to describe the impact of a program that included
education and audit-feedback to reduce the inappropriate treatment of ASB in an ED.

2. Results

The total number of patients evaluated and included in both periods is represented on Figure 1:
total number of patients with antibiotics and confirmed urinary tract infection (UTI), patients with
antibiotics and suspected ASB with and without an infectious co-diagnosis, the number of “stop
antibiotic therapy” interventions in the intervention group, as well as the acceptance rate.

PRE-INTERVENTION: INTERVENTION:
6 months n=410 12 months n=486
A%
Patients with suspected ASB
n=127 (26,1%)
H Patients with suspected BA
and infectious co-diagnosis
=37 (28,5%)

" therapy” n=96 (94.1%)

72"

Interventions Interventions not,
accepted n=28 accepted n=68
(29,2%) (70,8%)

Figure 1. Flowchart of patients evaluated and included during the study.
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2.1. Data Collection

During the pre-intervention period, a total of 410 patients were identified, of whom 280 (68.3%)
were excluded (they met UTI criteria), and 130 (31.7%) patients were classified as ASB. Among the
130 with suspected ASB, 93 (71.5%) had no associated infectious co-diagnosis, while 37 (28.5%)
patients had a simultaneous infection from a source other than the urinary tract, being the most
common exacerbation of chronic obstructive pulmonary disease (COPD) with pulmonary infection
criteria in 7 patients and community-acquired pneumonia (CAP) in 15 patients. In the intervention
period, 486 patients were evaluated, with a total of 359 patients with UTI criteria (73.9%) and 127
(26.1%) patients meeting ASB criteria. Among the 127 with ASB, 102 (80%) had no simultaneous
infectious diagnosis, whereas in 25 (20%) patients an associated infectious diagnosis was identified
(6 with COPD exacerbation and 15 with CAP). In 96 patients (94.1%), discontinuation of antibiotic
therapy was recommended and documented in the patient’s medical record. However, in 6 patients
(5.9%), no recommendation was made because the patient was discharged with antibiotic
prescription before the feed-back was made by the ED Pharmacists. The recommendation was
accepted in 28 cases (29.2%) and not followed in 68 (70.8%). The main reason for not following the
recommendation was that the patient’s therapeutic plan regarding outpatient antibiotic treatment
had already been established and was linked to intermediate care centers, home hospitalization
services and/or had been communicated to the patient and/or their family.

2.2. Description of the Sample of Patients with ASB

As mentioned above, a total of 257 patients with active antibiotics and suspected ASB were
included during all the study period, 130 in the pre-intervention group and 127 in the intervention
group. The demographic and clinical characteristics of both groups are summarized in Table 1. The
mean age was similar between groups. A lower proportion of males was observed in the intervention
group (7.09% vs. 25.38%, p-value <0.001). Regarding the proportion of patients with a Charlson index
>6, this was higher in the pre-intervention group (16.2% vs. 7.1%, p-value = 0.02). In terms of
comorbidities, a higher prevalence of heart failure was observed in the intervention group (24.6% vs.
9.5%, p-value <0.001). Clinically, there was a greater proportion of confusional syndrome in the pre-
intervention group (92.3% vs. 23.7%, p-value <0.001).

Table 1. Demographic and clinical characteristics of patients in both periods.

Pre-intervention .
Intervention group

Variables il:;l;g . p-value

Demographic characteristics

- Mean age (years + SD) 84.3+9.2 84.0+114 0.84

- Male sex (%) 33 (25.4%) 10 (7.1%) <0.001

- Charlson index >3 (%) 35 (26.9%) 39 (30.7%) 0.49

- Charlson index >6 (%) 21 (16.2%) 9 (7.1%) 0.02
Comorbidities

- Cognitive impairment 92 (70.8%) 85 (66.9%) 0.52

- Chronic kidney disease 27 (20.8%) 32 (25.2%) 0.41

- COPD! 9 (6.9%) 7 (5.5%) 0.66

- Diabetes mellitus 44 (33.8%) 38 (29.9%) 0.50

- Heart failure 32 (24.6%) 12 (9.4%) <0.001

- Institutionalized in nursing
60 (46.2%) 48 (37.8%) 0.18
home
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Co-existing infectious diagnoses
- Confusional syndrome 120 (92.3%) 30 (23.7%) <0.001
- CAP? 15 (11.5%) 15 (11.8%) 1
- Exacerbated COPD? 7 (5.4%) 6 (4.7%) 0.7
- Other 15 (11.5%) 4 (3.1%) <0.001

! Chronic obstructive pulmonary disease, 2 Community-acquired pneumonia.

2.3. Antibiotic Consumption

Table 2 shows the total consumption of antibiotics, carbapenems, and cephalosporins expressed
in Defined Daily Dose (DDD)/1000 admissions per four-month period. Comparing the first four
months of the two periods (2024 and 2025), we observe a decrease from 53.7 DDD/1000 admissions
in 2024 to 46.9 in 2025, (-12.6%). A similar pattern was observed in the second quarters (Apr—Jun 2024
vs 2025), with a decrease from 51.8 to 40.9 (-21.0%) respectively. For the Jul-Sep of 2024 vs 2025
quarters total antibiotic consumption fell from 53.4 to 41.4 (-22.5%). In the fourth quarters (Oct-Dec),
the reduction was: 56.5 in 2023 versus 45.7 in 2024 (-19.1%) with reduction of carbapenems from 9.2
to 7.0 and cephalosporins from 35.6 to 28.2.

Table 2. Antimicrobial consumption expressed in Defined Daily Dose /1000 admissions.

Oct- Apr- Jul- Oct- Jan-  Apr- Jul-

DDD/1000 Jul-Sep Jan-Mar
Dic Jun Sep Dic Mar Jun Sep

admissions 23 24

23 24 24 24 25 25 25
Total 56.3 56.5 53.7 51.8 53.4 45.7 46.9 40.9 414
Carbapenems 9.8 9.3 9.8 9.1 10.7 7.1 7.4 6.9 7.0
Cephalosporins 40.6 40.4 36.9 35.9 36.2 33.2 33.2 27.9 28.2
Ertapenem 4.3 4.8 5.2 44 5.6 3.3 3.4 3.1 3.1
Ceftriaxone 35 34.7 32.2 30.8 30.9 28.4 289 24.1 244

In subgroup analysis, carbapenems showed a reduction of 24.5% in the first quarter (from 9.8 to
7.4 DDD/1000 admissions) and 24.2% in the second (from 9.1 to 6.9). Cephalosporins decreased by
10.0% in the first quarter (from 36.9 to 33.2) and 22.3% in the second (from 35.9 to 27.9). Ertapenem
use decreased by 34.6% in the first quarter (from 5.2 to 3.4) and 29.5% in the second (from 4.4 to 3.1).
Finally, ceftriaxone showed decreases of 10.2% in the first quarter (from 32.2 to 28.9) and 21.8% in the
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second (from 30.8 to 24.1). In the third quarter (Jul-Sep), the downward trend continued:
carbapenems decreased from 9.2 to 7.0 (-23.9%), cephalosporins from 35.6 to 28.2 (-20.8%), ertapenem
from 4.4 to 3.1 (-29.5%), and ceftriaxone from 31.6 to 24.4 (-22.8%). In the fourth quarter, carbapenems
decreased from 10.1 to 7.9 (-21.8%), cephalosporins from 37.4 to 29.6 (—20.9%), ertapenem from 4.6 to
3.5 (-23.9%), and ceftriaxone from 32.8 to 25.7 (-21.6%).

2.4. Number of Urine Analysis Requests and Urine Cultures

Figure 2 presents a flowchart with the monthly number of UC requests during the pre-
intervention (6 months) and intervention (12 months) periods. Following the intervention, there was
a 16.1% reduction in the total number of monthly samples processed, decreasing from an average of
1,063 to 892 cultures per month. Negative samples decreased by 17.3% per month, and positive
samples decreased by 12.2%, while total microbiological isolates decreased by 16.5%. There was a
reduction in isolates considered non-uropathogenic flora (including Candida spp., Gram-positive
cocci, and commensal flora), with a monthly reduction of 20.8%. Finally, isolates considered
uropathogenic decreased by 15.9% per month after the intervention, consistent with the overall
reduction in positives. When comparing both groups, a decrease in the total number of UC requests
per month was observed.

PRE- INTERVENTION: INTERVENTION:
n° US requested/month n° US requested/month
n=1063 n=892
ﬂ 1 negative US/month n=809 (76,1%) ﬂ 1 negative US/month n=669 (75%)
Vv Vv
Positive US/month n=254 (23,9%) Positive US/month n=223 (25%)

1 contaminated US n=48 (18,9%)
V

Us with microbiological isolation
n=206 (81,1%)

US with microblologicalisolation of:
L. s poskives o

A4

US with microbiological uropatogenic
isolation n=182 (88,3%) isolation n=153 (88,9%)

Figure 2. Flowchart showing the average number of urine sediment (US) requests per month in both periods.

Figure 3 shows the monthly evolution of the number of UC requests and positive cultures
(Figure 3a), as well as patients with ASB and UTI (Figure 3b) between January 2024 and June 2025. In
Figure 3a, UTI cases (blue line) display marked variability, with peaks in May 2024 and March 2025,
while ASB cases (orange line) remain stable with a downward trend over time. In Figure 3b, UTIs are
more frequent, with peaks in May 2024 and March 2025, whereas ASB cases remain fewer in number
and show a declining trend.
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Monthly trends in US requests and positive UC Monthly trends of patients with ASB and UTI

w—N? of requests urine sediment (US)

N2 of positive urine cul

w—T]  —AS8

(3a) (3b)

Figure 3. (3a) Monthly evolution of the number of Urine Sediment (US) requests and positive Urine Cultures.
(3b) Patients with Asymptomatic Bacteriuria (ASB) and Urinary Tract Infection (UTI).

2.5. Clinical Outcomes

During the pre-intervention phase, 11 patients (8.5%) with ASB were discharged with outpatient
antibiotics and returned to the ED for UTI, of whom 8 (6.2%) with the same isolate. Eight patients
(6.2%) died within 30 days. Only two of them had returned with a UTI caused by the same isolate,
and neither death was attributable to infection, but rather to complications or progression of chronic
underlying disease.

During the intervention phase, 6 patients (4.7%) with ASB returned to the ED, 2 (1.6%) of them
with the same isolate, and 5 (3.9%) died within 30 days, none due to infection. The 30-day mortality
causes for both periods are detailed in the footnote of Table 3. No statistically significant differences
were observed between groups in 30-day UTI revisits with the same isolate (6.2% vs. 1.6%, p=0.103),
overall UTI revisits (8.5% vs. 4.7%, p=0.316), or 30-day mortality (6.2% vs. 3.9%, p=0.571).

Table 3. Thirty-day return visit to the Emergency Department for Urinary Tract Infection with the same bacteria,
thirty-day return visit to the Emergency Department for Urinary Tract Infection with a any bacteria, and thirty-

day mortality in both periods.

Pre-intervention .
Intervention group

Variables Ig;o;;z 127 p-value
30-day UTI return visit to the ED (same bacteria) 8 (6.2%) 2 (1.6%) 0.103
30-day UTI return visit to the ED (any bacteria) 11 (8.5%) 6 (4.7%) 0.316
30-day mortality* 8 (6.2%) 5 (3.9%) 0.571

*Thirty-day mortality causes were metastatic progression of neoplasia (2 patients in the pre-intervention period
and 1 in the intervention period), terminal phase of chronic liver disease Child-Pugh C (1 in the pre-intervention
and 2 in the intervention period), bronchoaspiration (2 in the pre-intervention), ischemic stroke (1 in the pre-
intervention and 1 in the intervention), terminal progression of chronic kidney disease (1 in the pre-intervention),
cardiorespiratory arrest in the context of fentanyl intoxication (1 in the pre-intervention), and heart failure

decompensation (1 in the intervention period).

3. Discussion

As other pharmacist-led programs have attempted to reduce antibiotic prescribing in ASB by
only education [7], our study evaluated the impact of implementing an educational and audit-
feedback strategy to reduce antimicrobial overtreatment of ASB in the ED. A later post-intervention
phase, conducted without ongoing recommendations, aimed to evaluate the sustainability of
antibiotic consumption patterns achieved during the intervention period.

The intervention was associated with a reduction in antibiotic prescribing among patients with
ASB, decreased overall antimicrobial consumption, and a decline in the number of unnecessary
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urinalysis and UC, without compromising clinical outcomes such as ED return visit to the EDs for
UTI or 30-day infection-related mortality. Although the acceptance of direct recommendations to
discontinue antibiotic therapy was low (Figure 1), antimicrobial consumption (Table 2), the number
of urinalysis requests (Figure 3a), and the incidence of ASB diagnoses (Figure 3b) progressively
declined during the intervention period.

With regard to the study population, both groups had comparable demographic profiles,
consisting predominantly of older, multimorbid, and female patients—similar to populations
described in previous studies [8]. However, during the intervention phase, patients presented with a
lower burden of comorbidity, which may have resulted in less severe conditions upon ED admission
and a greater window of opportunity before initiating antibiotic therapy. Clinically, the intervention
group also exhibited lower rates of confusional syndrome due to a decrease in the routine ordering
of US tests for these patients. This improvement in clinical assessment, combined with targeted
education and daily audit-feedback, likely supported more precise diagnoses and a reduction in
unnecessary empirical antibiotic prescribing. While no statistically significant differences were
observed between groups for COPD or CAP, other infectious syndromes were significantly less
frequent in the intervention group (11.5% vs. 3.1%). These findings suggest that the program
contributed to more accurate infectious diagnoses in the ED and to reduced empiric antibiotic use in
nonspecific presentations, such as confusional syndrome in frail elderly patients with ASB.

A major finding of this study was the low acceptance rate (29.2%) of “stop antibiotic therapy”
recommendations. Several factors such as perceived clinical risk, the lack of patient follow-up after
discharge, and the high-pressure environment of rapid decision-making likely hindered uptake of
deprescribing recommendations. ED prescribers often prioritize immediate safety and broad-
spectrum coverage in complex scenarios, particularly under substantial workloads. These results
contrast with previous antimicrobial stewardship programs in EDs, such as that of Zhang et al. [9],
which reported a 93.3% acceptance rate, most commonly for narrowing antibiotic coverage rather
than discontinuation of antibiotics. The timing of pharmacist reviews may have also influenced
acceptance rates. They usually prioritize patients requiring urgent attention, such as those with sepsis
or septic shock. That would explain that in many cases, the therapeutic plan for ASB patients had
already been established before pharmacist evaluation, particularly in patients discharged to other
intermediate care facilities, home hospitalization, or nursing homes for outpatient intravenous
therapy (e.g., ceftriaxone or ertapenem), being difficult to discontinue the antibiotic. In addition, for
inpatients who remained in the ED, antibiotics were often initiated by the attending physician the
day prior, making it challenging to reassess decisions with the initial prescriber the previous day.
Overall, the low acceptance of recommendations observed in this study underscores persistent
barriers to effective ASP implementation in the ED. These include therapeutic inertia, concerns about
patient safety, high physician turnover, and restricted capacity for post-discharge monitoring.
Addressing these challenges will require targeted educational interventions, stronger adherence to
evidence-based clinical guidelines, and the promotion of an institutional culture that supports
rational antibiotic use and deprescribing practices within the emergency care environment.

Despite the low acceptance of individual recommendations, the program’s impact was evident
in the sustained reduction in ASB and UTI diagnoses over time (Figure 3b). This effect can be
attributed to the initial educational sessions conducted at the start of the intervention phase and
reinforced through daily audit-feedback reviews by the pharmacy team. We compared consumption
by quarters to avoid bias due to seasonal variation in infections, as CAP is more frequent in winter,
whereas in summer UTIs tend to predominate over other infections [10,11]. The most pronounced
reduction in antibiotic consumption, however, was observed in the final trimester of the intervention
period (Apr—Jun 2025) and the post-intervention quarter (Jul-Sep 2025), suggesting that feedback-
based audits had a stronger cumulative effect than the initial training sessions. This delayed but
progressive improvement is consistent with the complexity of changing prescribing behaviors, as
education alone is rarely sufficient to alter ingrained clinical practices. Notably, even when direct
recommendations were not accepted, prescribers received reinforcement on appropriate antibiotic
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use, which likely contributed to subsequent improvements during the following months. The
sustained reduction in antimicrobial use highlights an important outcome beyond cost savings and
adverse event prevention: its role in combating antimicrobial resistance. Particularly noteworthy is
the decrease in ceftriaxone use, a key driver of selective pressure on multidrug-resistant
Enterobacterales, especially extended-spectrum {3-lactamase (ESBL)-producing strains as Rodriguez-
Bafio has showed [12].

The intervention also improved diagnostic stewardship. The reduction in overall urinalysis and
UC requests, along with fewer negative or non-uropathogen-positive cultures, suggests more
judicious use of diagnostic resources specially in patients with confusional syndrome. These findings
align with previous studies [13] demonstrating the benefits of educational interventions in reducing
unnecessary UC requests, especially in institutionalized or chronically catheterized populations
[14,15]. The lower frequency of non-uropathogenic isolates (e.g., Candida spp., Gram-positive cocci,
commensal flora) further indicates improved sampling practices by nursing staff, reflecting an
indirect benefit of the program on overall care quality.

From a clinical outcomes perspective, the program demonstrated safety: there was no increase
in return visit to the ED for UTI or in 30-day mortality. In fact, return visit to the EDs for UTI with
the same microbiological isolate decreased in the intervention group (6.2% vs. 1.6%), suggesting that
withholding antibiotics in AB does not increase the risk of recurrence with the same pathogen.
Similarly, overall UTI return visit to the ED (8.5% vs. 4.7%) and 30-day mortality (6.2% vs. 3.9%) were
lower in the intervention period. These trends, though not statistically significant, are consistent with
the established evidence that antibiotic treatment of ASB provides no clinical benefit while promoting
adverse effects and antimicrobial resistance [2,12].

4. Materials and Methods

We conducted a quasi-experimental study in the ED of a tertiary hospital with 650 beds in
Barcelona, Spain, serving approximately 140,000 ED visits per year, between January 2024 and June
2025.

The six-month pre-intervention period (January-June 2024) consisted of the observational-
prospective phase. During this period, all ED patients with a diagnostic suspicion of UTI and an
active antibiotic prescription were reviewed, and those who met ASB criteria according to the IDSA
guidelines [2] were selected. Patients were identified through the daily review of antibiotic
prescriptions by the ED Pharmacists using the electronic prescribing system. The electronic health
record was reviewed. Patients with positive US who met diagnostic criteria for UTI (fever, urinary
symptoms such as incontinence, dysuria, urgency or frequency, or flank pain) and/or had an elevated
C-reactive protein (CRP>50 mg/L), and/or leukocytosis (>12,000 cells/uL) without another suspected
infectious diagnosis were excluded, as they were considered that may really have an UTL. We based
these criteria on the objective diagnostic scale for UTI [17]. On the contrary, patients without
diagnostic criteria for UTI, and positive US were considered as potential candidates with ASB and
were included. Patients with and elevated CRP>50 mg/L, and/or leukocytosis >12,000 cells/uL, and a
co-diagnosis of another infection (e.g., COPD exacerbation, pneumonia) that justified elevated
inflammatory markers were also included and considered as possible ASB, when there were no UTI
symptoms and the US was positive. Demographic, clinical, and comorbidity data were recorded too.
No interventions or clinical recommendations were performed during this phase.

The 12-month intervention period (July 2024-June 2025) included an initial educational phase
and a subsequent audit-feedback phase. The education phase lasted for two weeks and consisted of
sessions delivered to ED prescribers and nursing staff by the Antimicrobial Stewardship team.
Updated therapeutic guidelines and recent scientific evidence on ASB were reviewed, along with the
potential application of these guidelines in the ED, the criteria for ordering US by nursing staff, and
results from the pre-intervention phase. Sessions were scheduled across different days and shifts to
maximize attendance. The audit-feedback lasted for 12 months: The Antimicrobial Stewardship team
led by a Pharmacist continued daily structured review of active antibiotic prescriptions initiated
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within the previous 24 hours in ED patients with suspected UTI. For patients with possible ASB and
active antibiotic therapy, case-by-case audit-feedback was provided directly to prescribers. If no
exclusion criteria or alternative infection requiring antibiotics were identified, antibiotic
discontinuation was recommended. All recommendations, prescriber acceptance or rejection, and
reasons for rejection were recorded.

There was also a post-intervention phase corresponding to the third quarter of 2025 (Jul-Sep), in
which no audits or feedback were performed, with the aim of assessing whether the reduction in
antimicrobial consumption patterns was sustained over time without intervention.

The primary outcome was 30-day return visit to the ED to the emergency department for UTI
with the same microbiological isolate as the prior episode. Secondary outcomes included 30-day
return visit to the EDs for new UTI episodes regardless of microbiological results, 30-day all-cause
mortality, antimicrobial consumption expressed as DDD per 1,000 admissions . DDD/1,000
admissions is the unit of measurement that best reflects the reality of the ED for carbapenems and
cephalosporins with daily dosing [18,19], and the number of UC requested from the ED. Antibiotic
consumption was analyzed by comparing the first (Jan-Mar 2024), second (Apr-Jun 2024) and third
(Jul-Sep 2024) quarters with the corresponding periods in 2025, the fourth quarter of 2024 with that
of 2023 due to unavailable 2025 data.

Categorical variables are presented as absolute numbers and percentages, and are compared
using chi-square tests. Continuous variables are presented as mean and standard deviation using
Student’s t-tests. Statistical analysis was performed using STATA, with significance set at p<0.05.

5. Limitations

Despite these positive outcomes, several limitations should be acknowledged. First, the study
design did not allow for long-term follow-up beyond 30 days, limiting the evaluation of recurrent
infections or delayed outcomes.Second, this was a single-center study with a relatively small sample
size, which may limit the generalizability of the findings and reduce statistical power for rare
outcomes. Third, during the post-intervention phase, due to limited human resources, neither daily
audit-feedback nor educational sessions were conducted; consequently, data on the number of
patients diagnosed with UTI and ASB, as well as on microbiological test requests, were not available.
Finally, as an observational study, causality cannot be firmly established, although the temporal
association and consistency with prior literature support the effectiveness of stewardship
interventions in this setting. Additionally, unmeasured variations in overall ED patient volumes
during the study period may have influenced results and represent a potential source of bias.

6. Conclusions

The implementation of an education and audit-feedback program in the ED significantly
reduced inappropriate antibiotic prescribing for asymptomatic bacteriuria, overall antimicrobial
consumption, and unnecessary diagnostic testing, without compromising patient safety. Although
direct acceptance of deprescribing recommendations was limited, the combined effect of initial
training and sustained audit-feedback led to progressive improvements in prescribing practices. The
marked reduction in ceftriaxone use is particularly important, given its role in driving antimicrobial
resistance. Collectively, these findings support the safety of antibiotic deprescribing in AB and
reinforce the value of educational interventions as a cornerstone strategy for optimizing antimicrobial
use and mitigating resistance in ED settings.
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Abbreviations
ASB Asymptomatic bacteriuria
UTI Urinary tract infection
ED Emergency department
DDD Daily Define Dose
ucC Urine Culture
us Urine Sediment
CRP C Reactive Protein
CAP Community Acquired Pneumonia

COPD Chronic Obstructive Pulmonary Disease
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