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Abstract

Objective: We introduced a urinary tract infection (UTI) panel requiring symptom documentation and identification of special populations
linked to reflex urine culturing and evaluated its impact on catheter-associated UTI (CAUTI) including during the COVID-19 pandemic.

Design: Quasi-experimental encompassing 3 periods: pre-panel (January 2014–March 2015), post-panel (April 2015–March 2020), and post-
panel COVID (April 2020–June 2022).

Setting/participants: Tertiary care center inpatients.

Methods: Poisson regression and interrupted time series (ITS) analysis evaluated changes in catheter days (CD), urine cultures (UC), and
CAUTI measured by 1,000 CD and patient days (PD). National Health Safety Network standardized infection ratio (SIR) and standardized
utilization ratio (SUR) data were analyzed.

Results: UC per 1,000 PD decreased after implementation (pre-panel 36.9 vs 16.6 post-panel vs 14.4 post-panel COVID, all P < .001). CD
declined pre-panel versus post-panel (RR 0.37, P < .001) but not from post-panel to post-panel COVID (RR 0.94, P = .88). UTI panel
implementation was associated with a 40% decrease in CAUTI rates per 1,000 CD (P < .001). During the COVID-19 pandemic (post-panel
COVID), a nonsignificant increase of 13% (P = .61) in CAUTI was noted but remained 32% lower than pre-panel (P = .02). The slope of
change using ITS changed from negative to positive but was nonsignificant (P = .26). CAUTI rates per 1,000 PD demonstrated greater
reductions (pre- vs post-panel (RR 0.37; 95% CI, 0.29–0.47) and pre- vs post-panel COVID (RR 0.35; 95% CI, 0.26–0.46)). SIRs were
unavailable before 2016, but median SIRs post-panel compared to post-panel COVID were similar (1.05 vs 1.56, respectively, P = .067).

Conclusions: Implementation of theUTI panel was associated with a reduction in bothUC andCAUTIwith the impactmaintained despite the
COVID-19 pandemic.

(Received 26 September 2024; accepted 29 December 2024; electronically published 13 February 2025)

Introduction

Urinary tract infections (UTIs) account for 12.9% of all healthcare-
associated infections (HAI) in US acute care hospitals with catheter
use present in >70%.1–4 Catheter-associated urinary tract infections
(CAUTI) are associated with mortality, longer hospitalization, and
increased detection of antimicrobial-resistant organisms and are
viewed by the Centers for Medicare and Medicaid Services as
preventable.5 Institutions with higher-than-expected HAI rates have
been penalized since 2008 increasing focus on their reduction.2,6

Interventions to decrease CAUTI have focused on catheter
insertion and maintenance as well as decreasing catheter use,
including education on indications for catheters, early removal

protocols, and bundled order sets.3,7 Although these measures have
demonstrated some success, facilities have begun focusing on
decreasing inappropriate urine cultures (UC) to decrease CAUTI
incidence.8,9 This is because the National Health Safety Network
(NHSN) CAUTI definition is relatively nonspecific, requiring only
the presence of a urinary catheter, a fever, and a positive urine
culture.10 Given that asymptomatic bacteriuria (ASB) is common
with indwelling catheters, indiscriminate UC use will lead to
potential misidentification of CAUTIs.

To address these issues, we developed a process that integrated
clinical documentation and urine microscopy results to determine
if a UC was indicated. We removed the ability to order inpatient
UC and implemented a UTI panel incorporating evaluating patient
characteristics, symptoms, the quality of the urine specimen as
judged by the number of squamous cells/low power field (lpf)), and
the presence of pyuria to determine if a UC was indicated. We
chose lack of pyuria (≤10 WBC/high power field (hpf)) as it has
excellent negative predictive value for UTI in immunologically
normal patients.10–12
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The severe acute respiratory syndrome coronavirus 2 pandemic
challenged healthcare workers and infrastructure resulting in
elevated rates of HAI including CAUTI.13–15 Traditional HAI
prevention methods were affected by pandemic demands, but we
hypothesized that lab-based methods were less likely to be affected.
We sought to evaluate CAUTI rates pre- and post-UTI panel
intervention, as well as during the COVID-19 pandemic to
determine if our intervention led to a reduction in CAUTI rates
and if this change was sustained during the COVID-19 pandemic.

Methods

Study setting

This study was performed in a 718-bed academic medical center
between January 2014 and June 2022. All patients admitted to the
hospital during this time were included. We divided the study into
3 periods: pre-UTI panel (pre-panel; January 2014–March 2015),
post-UTI panel (post-panel; April 2015–March 2020), and post-
UTI panel during the COVID-19 pandemic (post-panel COVID;
April 2020–June 2022). Monthly hospitalwide data were evaluated
including urinary catheter days (CD), total patient days (PD), UC,
and CAUTI count.

Intervention

In the pre-panel period, urinalysis with reflex microscopy
(microscopy performed if leukocyte esterase or nitrites were
detected) and a separate UC order were available without
restriction or clinical decision support (CDS). UC could be
ordered without other urine studies. No reflex UC were
performed during this period. In late 2014 and early 2015, a
multifaceted CAUTI prevention effort was implemented
including required nursing competencies for catheter insertion
and maintenance, required indication documentation at
catheter insertion, in-depth review of all CAUTI with unit
feedback, education on appropriate catheter use and timing of
removal, and nurse-driven protocols for catheter maintenance
and removal (see Supplemental Material for additional
activities). As part of this initiative in April 2015, we removed
the ability to order inpatient UC replacing this order with a UTI
order panel within our electronic health record (Figure 1).
Changes were restricted to the inpatient setting (Emergency
Department (ED) and outpatient excluded). An inpatient UC
was available only via the UTI panel, and responses were not
clinically validated. The panel included an order for urinalysis

Figure 1. Screenshot of UTI panel in electronic health record ©EPIC 2024.
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with reflex microscopy followed by possible UC if specified
criteria were met. It required documentation of UTI symptoms
and criteria justifying potential UC performance in the absence
of symptoms or pyuria. Documentation of the presence of
certain conditions resulted in a UC even if no symptoms or urine
abnormalities were present (neutropenia, kidney/pancreas trans-
plant, pregnancy, impending urologic surgery, age <3 years, and
other with required documentation of the specified condition).
When one of these criteria was documented, a UC was always
performed regardless of urinalysis findings. Patients who did not
have these criteria documented were evaluated for symptom
documentation, including typical and atypical symptoms
(Figure 2). If no symptoms were documented, a UC was not
performed. If any symptom was documented, urinalysis data were
evaluated including the number of squamous cells and pyuria. UC
performance was based on the following criteria: ≥100 squamous
cells/lpf, any number of WBC = no UC as likely contaminated
(message to clinicians recommending new specimen); <100
squamous cells/lpf and ≤10 WBC/hpf = no UC as UTI ruled out
by lack of pyuria; and<100 squamous cells/lpf and>10WBC/hpf=
UCperformed (Figure 2).When aUCwas not performed, clinicians
could request an override by paging an ID physician to discuss the
indication for the culture.

Definitions

NHSN CAUTI rate per 1,000 CD was the primary outcome with
NHSN definitions used throughout the study although the NHSN
definition changed in January 2015 (excluded Candida and UC
with<100,000 CFU/ml). To adjust CAUTI rates in 2014 infections
were recalculated using 2015 definitions with all subsequent
CAUTI utilizing the updated definition. Secondary outcomes
including CD and CAUTI rates using CD and PD were calculated
to adjust for potential changes in denominator data. Quarterly

NHSN standardized infection ratio (SIR) and standardized
utilization ratio (SUR) rates were compared where available
(2016–June 2022).

Statistical analysis

Poisson regression was used to model the rate of infections per
month as a function of period to compare rate ratios (RR). We
tested the null hypothesis that rates were similar between the
3 periods. If the null hypothesis was rejected, pairwise comparisons
of the 3 periods were conducted, and P-values were adjusted using
Tukey’s method. A generalized estimating equations approach was
used to fit the interrupted time series (ITS) model. The model
included an indicator variable for intervention and a continuous
variable for time. The model was used to estimate and compare the
slopes of the rates of infection for the 3 periods and whether there
was a significant difference in the slope between the 3 periods.
Interactions were included in the model and used for assessing
significant differences in slopes. Separate estimate statements
utilizing the interaction terms were included in the model to
compare periods. Model checking for the ITS analysis included
checking for overdispersion and autocorrelation. SIR and SUR
medians were compared using the Wilcoxon rank sum test.

Results

Throughout the duration of the study, 1,260,713 PD were observed
with 204,411 CD. UC were obtained 23,248 times with 368 CAUTI
detected. Rates of UC and CAUTI per 1,000 CD and 1,000 PD as
well as CD per 1,000 PD are reported in Table 1. Monthly UC, CD,
and CAUTI data as well as quarterly SUR and SIR data are present
in Supplementary Figure 1. The rate of UC declined throughout the
study with both post-panel periods rate decreased compared to
pre-panel (Table 1, Figure 3A). There was a 55% decrease in UC
comparing pre- to post-panel (RR 0.45; 95% CI, 0.43–0.46;

Figure 2. UTI panel algorithm.
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P ≤ .001) with an additional 13% decrease in UC between post-
panel and post-panel COVID (RR 0.87; 95% CI, 0.84–0.89;
P ≤ .001) and an overall 61% decrease in UC comparing pre- to
post-panel COVID (RR 0.39; 95% CI, 0.37–0.40; P ≤ .001).

CD decreased post-panel compared to pre-panel (Table 1;
Figure 3B; rate difference 39%; 95% CI, 0.61–0.62; P ≤ .001).
Cather use continued to decline during the post-panel COVID
period although at a lower rate (rate difference 17%; 95% CI,
00.82–0.84; P ≤ .001).

Primary outcome

The rate of CAUTI per 1,000 CD was 40% lower post-panel
implementation (RR 0.60; 95% CI, 0.47–0.77; P < .001) but
increased nonsignificantly during the post-panel COVID period
(Table 1; Figure 3C; RR 1.13, 95% CI, 0.87–1.46; P = .61). Post-
panel COVID CAUTI rates were still 32% lower compared to pre-
panel rates (RR 0.67; 95% CI, 0.51–0.90; P = .02). When CAUTI
was evaluated per 1,000 PD greater declines were noted with a 63%
decline in CAUTI post-panel compared to pre-panel (Table 1,
Figure 3D; RR 0.37; 95% CI, 0.29–0.47; P < .0001) with again no
change in CAUTI rate post-panel COVID compared to post-panel
(RR 0.94; 95% CI, 0.73–1.21; P = .88).

Interrupted time series (ITS) analysis

When CAUTI per CD was evaluated by ITS analysis (Table 2;
Figure 3C), there was a significant change from a positive slope
pre-panel to a negative post-panel slope (P = .01). Although the
slope post-panel COVID changed back to positive, this was not a
significant change (P = .26). A similar pattern was found when
CAUTI per PD was analyzed (Table 2; Figure 3D). UC rates had a
negative slope in all periods with significant changes in the slope
pre-panel to post-panel but not post-panel to post-panel COVID
(Table 2; Figure 4A). CD per PD showed a similar pattern to UC.

Secondary outcomes

Pre-panel SIR and SUR data were not available from NHSN, but
data from 2016 to 2020Q1 (post-panel) were compared to

2020Q2–2022Q2 (post-panel COVID). There was a significant
difference in the median SUR between post-panel and post-panel
COVID periods (0.72 vs 0.56, P = .001). The SIR increased
nonsignificantly between the 2 periods with a median SIR post-
panel of 1.05 versus 1.56 post-panel COVID (P = .067).

Discussion

We demonstrated that the implementation of a UTI panel for
reflex UC as part of a multi-component CAUTI reduction project
was associated with a rapid and sustained reduction in NHSN-
reported CAUTI events. Our UTI panel was unique in that it
integrated both clinical and urinalysis parameters. It contributed
greatly to the sustained decrease in CAUTI even in the face of
decreasing catheter use and COVID-19 pandemic disruptions of
traditional CAUTI prevention activities. Our findings suggest that
interventions that target UC utilization may be easier to sustain in
the face of overwhelming healthcare demands such as those during
a pandemic.

To our knowledge, our intervention is the first to combine
patient characteristics and symptom documentation with a urine
microscopic evaluation to determine the need for a reflex urinary
culture. By requiring documentation of symptoms, we sought to
improve the predictive value of UC and decrease the detection of
ASB. A potential unmeasured benefit may have been a decrease in
inappropriate treatment of ASB. With a >60% decrease in UC, we
expect a similar decrease in ASB treatment although we did not
quantify this potential benefit. Our algorithm also accounted for
exceptions to our reflex culturing rules. For example, documen-
tation of the presence of neutropenia always resulted in a UC as the
diagnostic performance of pyuria has not been evaluated in this
population. Additionally, scenarios, where treatment of ASB is
appropriate such as pregnancy and impending urologic surgery,
were included as always culture scenarios. The only exception to
this rule was if there were >100 squamous cells/lpf when a culture
would not be performed as this was highly predictive of a
contaminated result. Finally, we allowed clinicians to request ID
clinician review for potential overruling in unique circumstances.
Developing CDS that anticipates common reasons for algorithm

Table 1. Change in mean urine culture rates, urinary catheter utilization, and catheter-associated urinary tract infection rates (pre-panel= January 2014–March 2015;
post-panel = April 2015–March 2020; post-panel COVID = April 2020–June 2022)

Comparison Rate comparison Model estimated risk (95% CI)a P

UC/1,000 PD pre-panel vs post-panel 36.90 vs 16.63 0.45 (0.44–0.47) <0.001

UC/1,000 PD pre-panel vs post-panel COVID 36.90 vs 14.44 0.39 (0.38–0.41) <0.001

UC/1,000 PD post-panel vs post-panel COVID 16.63 vs 14.44 0.87 (0.84–0.90) <0.001

CD/1,000 PD pre-panel vs post-panel 257.5 vs 158.1 0.61 (0.61–0.62) <0.001

CD/1,000 PD pre-panel vs post-panel COVID 257.5 vs 130.9 0.51 (0.50–0.52 <0.001

CD/1,000 PD post-panel vs post-panel COVID 158.1 vs 130.9 0.83 (0.82–0.84) <0.001

CAUTI/1,000 CD pre-panel vs post-panel 2.59 vs 1.55 0.60 (0.47–0.77) 0.001

CAUTI/1,000 CD pre-panel vs post-panel COVID 2.59 vs 1.77 0.68 (0.51–0.91) 0.02

CAUTI/1,000 CD post-panel vs post-panel COVID 1.55 vs 1.77 1.13 (0.87–1.46) 0.61

CAUTI/1,000 PD pre-panel vs post-panel 0.67 vs 0.25 0.37 (0.29–0.47) <0.001

CAUTI/1,000 PD pre-panel vs post-panel COVID 0.67 vs 0.23 0.35 (0.26–0.46) <0.001

CAUTI/1,000 PD post-panel vs post-panel COVID 0.25 vs 0.23 0.94 (0.73–1.21) 0.88

UC, urine cultures; PD, patient days; CAUTI, catheter-associated UTI; CD, catheter days.
aCalculated from the Poisson model comparing later to an earlier period.
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deviation and includes the option for overruling in appropriately
reviewed circumstances is important to successful and safe
implementation.

We observed decreasing catheter use throughout the study due
to ongoing multimodal institutional efforts, which were primarily
nurse-driven and maintained throughout the study (see supple-
mental materials). Because CD are included in the calculation of
CAUTI rates, decreases in CD greater than decreases in CAUTI
incidence may result in increasing CAUTI rates even when overall
infection numbers are stable or decreasing.16 Additionally, catheter
avoidance is often most challenging in patients at the highest risk
for infection, resulting in catheters being removed from relatively
low-risk patients and left in place only in those at the highest risk.
To account for concomitant changes in catheter utilization,
CAUTI rates were calculated using PD, which demonstrated even
greater reductions in CAUTI rates although the slope trends were
similar.

Based on the immediate and sustained reduction in both UC
and CAUTI, we attribute much of our success at decreasing
CAUTI to the ability to limit UC. Others have sought to decrease
CAUTI by limiting or better utilizing UC with mixed success. One
method of altering UC utilization is reflex culturing only when

certain criteria are met. Studies suggest that a lack of pyuria in
immunologically normal patients has an excellent ability to rule
out a positive urine culture although data on ruling out clinical UTI
is very limited.17,18 Implementing more stringent criteria for reflex
UC such as restricting cultures to patients with >10 or >15 WBC/
high power field (HPF) can decrease UC from 39% to 57% as well
as increase the culture positivity rate.19,20 We used a cutoff of >10
WBC/HPF, consistent with expert opinion in immunologically
normal patients.18,21 It should be noted that before our
intervention, inpatient UC were frequently obtained without
associated microscopic urine studies as the UC order was not
linked to other urine studies. Implementation of the panel required
that UC be linked to a urinalysis, allowing for both reflex culturing
and providing clinical data for results interpretation.

There has been an increasing focus on improving the
appropriateness of UC use to decrease CAUTI. Virtually all
studies have decreased UC rates, but the impact on CAUTI has
been mixed. Two studies that used CDS tools to provide education
on appropriate UC use decreased UC but did not decrease
CAUTI.22,23 Another strategy is gatekeeping of UC where cultures
cannot be obtained without certain criteria being met or the test
being approved by a clinician. For example, Mena Lora et al

Figure 3. Interrupted time series analysis of monthly data: (A) UC per 1,000 PD. (B) CD per 1,000 PD. (C) CAUTI per 1,000 CD (D) CAUTI per 1,000 PD. UC, urine cultures; PD, patient
days; CAUTI, catheter-associated UTI; CD, catheter days.
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educated providers on UC utilization and required ID approval of
anyUC performed in a patient with a urinary catheter resulting in a
>50% decrease in UC and even greater reductions in CAUTI.24

Another site used an interruptive alert to successfully decrease
CAUTI by requiring justification of UC performance in patients
with urinary catheters with non-appropriate indications resulting
in no UC.16 Education has been used successfully to decrease UC
and CAUTI although success has usually been associated with
either carefully targeted groups (Intensive Care (ICU) only),
repeated education, or education coupled with feedback on
performance.9,25 Our UTI panel combined multiple elements
including education, CDS, reflex culturing, and some components
of gatekeeping, which is why we hypothesize it was and remained
highly successful.20,26,27

One concern when implementing diagnostic stewardship
interventions is the potential for missed opportunities to obtain
a diagnosis due to more stringent testing. Although we did not
evaluate the effect of our intervention on adverse events such as
bacteremia, previous studies have demonstrated decreased UC
without an observed increase in gram-negative bloodstream
infections or hospital or UTI mortality.9,28

Our study also included the COVID-19 pandemic period,
which was a singularly challenging time for HAI prevention.
Weiner-Lastinger et al reported a 36% increase in the number of
CAUTIs reported to NHSN in 2020 compared to 2019.14

Evaluation of CAUTIs in 1 US hospital network noted a 43%
increase in CAUTI compared to the pre-pandemic rate.29 At our
center, the slope of CAUTI per CD did switch from negative to
positive, and the number of CAUTI did increase although both
changes were not statistically significant. Similarly, a nonsignifi-
cant SIR increase was noted in the post-panel COVID period.
Comparing post-panel to post-panel COVID periods, the mean
CAUTI cases increased from 3 post-panel to 3.26, and the CAUTI
rate increased by 13%, but when measured by PD, it declined by
6%. The SIR change was greater proportionally than the increase in
infections. Many factors may have contributed to this difference
during COVID including differences in patient severity of illness,

comorbidity, or length of stay. Changes in catheter use or HAI
surveillance due to the COVID burden might have influenced the
SIR. Finally, SIR calculations adjust for unit type, and numerous
unit designation changes occurred at our facility during the post-
panel COVID period.

Our study has potential limitations. First, the study was
conducted in a single academic center although the intervention
could be potentially implemented in most facilities. Lack of patient-
level comorbidity data may affect generalizability as our center
includes large oncology and solid organ transplant programs.
However, as this intervention was utilized in these patients, it
suggests itmay be effective in diverse patient populations. Outcomes
other than CAUTI were not tracked, and therefore, we are unable to
quantify changes in other events such as non-CAUTI UTI, gram-
negative bloodstream infections secondary to UTIs, antibiotic side
effects, and the development of antimicrobial resistance related to
the treatment of ASB or CAUTI. The study was quasi-experimental
with the UTI panel implemented as part of a multimodal CAUTI
prevention program that evolved over time. Thus, it is likely some of
the impact on CAUTI was from the numerous other interventions.
The major change noted in the CAUTI trajectory with the
implementation of the UTI panel suggests it was the primary factor
influencing CAUTI rates. We did not validate that the panel was
used correctly, and clinicians may have used the special category
to obtain a UC inappropriately. Neither did we monitor the rate of
ID-approved overruling although one of the authors is the primary
person responsible for this (TCV), and he noted this occurs less than
once per month. We did not evaluate unit-specific data, so we are
unable to assess if there were different impacts in different units.We
did not evaluate the potential benefit of decreasedASB detection and
treatment.

Conclusion

Implementing an intervention combining clinical data with reflexive
culturing based on urinalysis findings as a component of a
multimodality CAUTI prevention program resulted in a major
decrease in both the number of UC performed and CAUTI detected.
Although the specific contribution of the UTI panel is not fully
defined, the data we present suggest it was the major driver of the
decrease in CAUTI rates. These changes were sustained during the
COVID-19 pandemic, demonstrating the benefits of lab-based
interventions that do not require ongoing personnel time or
maintenance efforts.
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found at https://doi.org/10.1017/ice.2025.2.

Financial support. None reported.

Competing interests.All authors report no conflicts of interest relevant to this
article.

References

1. Magill SS, Edwards JR, BambergW, et al.Multistate point-prevalence survey of
health care-associated infections. N Engl J Med 2014;370:1198–1208.

2. Clarke K, Hall CL, Wiley Z, et al. Catheter-associated urinary tract
infections in adults: diagnosis, treatment, and prevention. J Hosp Med
2020;15:552–556.

3. Chenoweth CE. Urinary tract infections: 2021 update. Infect Dis Clin North
Am 2021;35:857–870.

4. Centers for Disease Control and Prevention. Catheter-associated urinary tract
infections (CAUTI) Prevention Guidelines. Center for Disease Control and
Prevention website. https://www.cambridge.org/core/journals/infection-

Table 2. Interrupted time series comparison of change in slope over time of
urine culture rates, urinary catheter utilization, and catheter-associated urinary
tract infection rates (pre-panel = January 2014–March 2015; post-panel = April
2015–March 2020; post-panel COVID = April 2020–June 2022)

Comparison
Slope

comparison P

UC/1,000 PD pre-panel vs post-panel –0.026 vs –0.004 <0.001

UC/1,000 PD pre-panel vs post-panel COVID –0.026 vs –0.003 <0.001

UC/1,000 PD post-panel vs post-panel COVID –0.004 vs –0.003 0.85

CD/1,000 PD pre-panel vs post-panel –0.019 vs –0.010 0.006

CD/1,000 PD pre-panel vs post-panel COVID –0.019 vs –0.001 <0.001

CD/1,000 PD post-panel vs post-panel COVID –0.010 vs –0.001 <0.001

CAUTI/1,000 CD pre-panel vs post-panel 0.034 vs –0.008 0.01

CAUTI/1,000 CD pre-panel vs post-panel COVID 0.034 vs 0.010 0.27

CAUTI/1,000 CD post-panel vs post-panel COVID –0.008 vs 0.010 0.26

CAUTI/1,000 PD pre-panel vs post-panel 0.015 vs –0.018 0.05

CAUTI/1,000 PD pre-panel vs post-panel COVID 0.015 vs 0.009 0.79

CAUTI/1,000 PD post-panel vs post-panel COVID –0.018 vs 0.009 0.10

UC, urine cultures; PD, patient days; CAUTI, catheter-associated UTI; CD, catheter days.

382 Cristina Torres et al.

https://doi.org/10.1017/ice.2025.2 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2025.2
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/information/author-instructions/preparing-your-materials
https://doi.org/10.1017/ice.2025.2


control-and-hospital-epidemiology/information/author-instructions/
preparing-your-materials. Published 2017. Accessed February 12, 2024.

5. Mitchell BG, Ferguson JK, AndersonM, Sear J, Barnett A. Length of stay and
mortality associated with healthcare-associated urinary tract infections: a
multi-state model. J Hosp Infect 2016;93:92–99.

6. Centers for Medicare & Medicaid Services. Hospital-Acquired
Conditions (Present on Admission Indicator). CMS. https://www.cms.
gov/medicare/payment/fee-for-service-providers/hospital-aquired-conditions-
hac. Published 2024. Accessed December 20, 2024.

7. Saint S, GreeneMT, Krein SL, et al.A program to prevent catheter-associated
urinary tract infection in acute care. N Engl J Med 2016;374:2111–2119.

8. YarbroughML. Impact of reflex algorithms on urine culture utilization.Clin
Microbiol Newsletter 2018;40:19–24.

9. LuuA, Dominguez F, Yeshoua B, et al.Reducing catheter-associated urinary
tract infections via cost-saving diagnostic stewardship. Clin Infect Dis
2021;72:e883–e886.

10. Muto C, Piedmont C, Rea K. NHSN catheter-associated urinary tract
(CAUTI) definition—opportunity for improvement. Infect Control Hosp
Epidemiol 2020;41:s326–s327.

11. Kayalp D, Dogan K, Ceylan G, Senes M, Yucel D. Can routine automated
urinalysis reduce culture requests? Clin Biochem 2013;46:1285–1289.

12. Stovall RT, Haenal JB, Jenkins TC, et al. A negative urinalysis rules out
catheter-associated urinary tract infection in trauma patients in the
intensive care unit. J Am Coll Surg 2013;217:162–166.

13. Whitaker A, Colgrove G, Scheutzow M, Ramic M, Monaco K, Hill Jr JL.
Decreasing Catheter-Associated Urinary Tract Infection (CAUTI) at a
community academic medical center using a multidisciplinary team
employing a multi-pronged approach during the COVID-19 pandemic.
Am J Infect Control 2023;51:319–323.

14. Weiner-Lastinger LM, Pattabiraman V, Konnor RY, et al. The impact of
coronavirus disease 2019 (COVID-19) on healthcare-associated infections
in 2020: a summary of data reported to the national healthcare safety
network. Infect Control Hosp Epidemiol 2022;43:12–25.

15. Halverson T,Mikolajczak A,Mora N, Silkaitis C, Stout S. Impact of COVID-19
on hospital acquired infections. Am J Infect Control 2022;50:831–833.

16. Kalorin CM, Dixon JM, Fike LV, et al. Reducing catheter-associated urinary
tract infections across a hospital system through urine culture stewardship.
Mayo Clin Proc Innov Qual Outcomes 2022;6:488–495.

17. Advani SD, Turner NA, Schmader KE, et al. Optimizing reflex urine
cultures: Using a population-specific approach to diagnostic stewardship.
Infect Control Hosp Epidemiol 2023. 44:206–209.

18. Ourani M, Honda NS, MacDonald W, Roberts J. Evaluation of evidence-
based urinalysis reflex to culture criteria: Impact on reducing antimicrobial
usage. Int J Infect Dis 2021;102:40–44.

19. LynchCS, Appleby-Sigler A, Bork JT, et al. Effect of urine reflex culturing on
rates of cultures and infections in acute and long-term care. Antimicrob
Resist Infect Control 2020;9:96.

20. Penney JA, Rodday AM, Sebastiani P, Snydman DR, Doron S. Effecting
the culture: Impact of changing urinalysis with reflex to culture criteria
on culture rates and outcomes. Infect Control Hosp Epidemiol
2023;44:210–215.

21. Claeys KC, Trautner BW, Leekha S, et al. Optimal urine culture diagnostic
stewardship practice-results from an expert modified-Delphi procedure.
Clin Infect Dis 2022;75:382–389.

22. Yarrington ME, Reynolds SS, Dunkerson T, et al. Using clinical decision
support to improve urine testing and antibiotic utilization. Infect Control
Hosp Epidemiol 2023;44:1582–1586.

23. Watson KJ, Trautner B, Russo H, et al. Using clinical decision support to
improve urine culture diagnostic stewardship, antimicrobial stewardship,
and financial cost: a multicenter experience. Infect Control Hosp Epidemiol
2020;41:564–570.

24. Mena Lora AJ, Hua J, Ali M, Krill C, Takhsh E, Bleasdale SC. Changing the
culture: impact of a diagnostic stewardship intervention for urine culture
testing and CAUTI prevention in an urban safety-net community hospital.
Antimicrob Steward Healthc Epidemiol 2024;4:e14.

25. Al-Bizri LA, Vahia AT, Rizvi K, et al. Effect of a urine culture stewardship
initiative on urine culture utilization and catheter-associated urinary tract
infections in intensive care units. Infect Control Hosp Epidemiol
2022;43:1032–1035.

26. Dougherty DF, Rickwa J, Guy D, et al. Reducing inappropriate urine
cultures through a culture standardization program. Am J Infect Control
2020;48:656–662.

27. Awoyomi O, Wang Y, Bakare T, et al. Reduction in catheter-associated
urinary tract infections following a diagnostic stewardship intervention.
Am J Infect Control 2024;52:255–257.

28. Claeys KC, Zhan M, Pineles L, et al. Conditional reflex to urine culture:
evaluation of a diagnostic stewardship intervention within the Veterans’
Affairs and Centers for Disease Control and Prevention practice-based
research network. Infect Control Hosp Epidemiol 2021;42:176–181.

29. Baker MA, Sands KE, Huang SS, et al. The impact of coronavirus disease
2019 (COVID-19) on healthcare-associated infections. Clin Infect Dis
2022;74:1748–1754.

Infection Control & Hospital Epidemiology 383

https://doi.org/10.1017/ice.2025.2 Published online by Cambridge University Press

https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/information/author-instructions/preparing-your-materials
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/information/author-instructions/preparing-your-materials
https://www.cms.gov/medicare/payment/fee-for-service-providers/hospital-aquired-conditions-hac
https://www.cms.gov/medicare/payment/fee-for-service-providers/hospital-aquired-conditions-hac
https://www.cms.gov/medicare/payment/fee-for-service-providers/hospital-aquired-conditions-hac
https://doi.org/10.1017/ice.2025.2

	Dropping the urine culture: sustained CAUTI reduction using a UTI order panel
	Introduction
	Methods
	Study setting
	Intervention
	Definitions
	Statistical analysis

	Results
	Primary outcome
	Interrupted time series (ITS) analysis
	Secondary outcomes

	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


