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Accurately diagnosing urinary tract infections (UTIs) in hospi-
talized patients remains challenging, requiring correlation of
frequently nonspecific symptoms and laboratory findings. Urine
cultures (UCs) are often ordered indiscriminately, especially in
patients with urinary catheters, despite the Infectious Diseases
Society of America guidelines recommending against routine
screening for asymptomatic bacteriuria (ASB).1,2 Positive UCs
can be difficult for providers to ignore, leading to unnecessary
antibiotic treatment of ASB.2,3 Using diagnostic stewardship to
limit UCs to situations with a positive urinalysis (UA) can reduce
inappropriate UCs since the absence of pyuria suggests the
absence of infection.4–6 We assessed the impact of the implemen-
tation of a UAwith reflex to UC algorithm (“reflex intervention”)
on UC ordering practices, diagnostic efficiency, and UTIs using a
quasi-experimental design.

Methods

We retrospectively studied 3 hospitals (a 300-bed community
hospital, a 500-bed academic-community tertiary-care hospital,
and a 500-bed academic tertiary-care hospital) in the same health-
care network, using a single electronic medical record (EMR,
PowerChart Millennium, Cerner, Kansas City, MO). For socializa-
tion prior to implementation, the reflex UC order was available
alongside the routine UC order starting April 2017 as a soft rollout.
On August 1, 2017, all hospitals implemented the reflex interven-
tion, where the default inpatient UC order was replaced with an
order set with 2 options: (1) a prechecked order (except for orders
within obstetric, neutropenic fever, neonatal, renal transplant or
pre-urology procedure order sets) for UA with microscopy which
reflexes to UC only if the UA has ≥10 white blood cells per high-
power field and (2) a UC without a UA (nonreflex UC). Embedded

clinical-decision support suggested that nonreflex UC orders be
limited to patients who were pregnant, neutropenic, aged
<1 year, or those receiving renal transplant or undergoing a
urologic procedure.

The primary outcomes were the change in rates of nonreflex
and total UCs ordered per 1,000 patient days before the interven-
tion (October 1, 2015–July 31, 2017) and after the intervention
(August 1, 2017–July 31, 2018). The secondary outcomes assessed
the change in UTIs per 1,000 patient days and diagnostic efficiency
(proportion of UCs with bacterial growth). UTIs were determined
by pooling catheter-associated UTIs (CAUTIs) as defined by the
National Healthcare Safety Network (NHSN) and admissions with
an ICD-10 code adapted from the Agency for Healthcare Research
and Quality (AHRQ) Prevention Quality Indicator (PQI) 12 for
UTI or UTI in pregnancy (Supplemental Table 1 online). We com-
pared median monthly rates and interquartile ranges (IQRs) with
Wilcoxon rank-sum tests and proportions using χ2 tests. An inter-
rupted time series (ITS) analysis using an autoregressive segmented
linear regression model was performed to estimate the change in
monthly UC and UTI rates associated with the intervention while
controlling for unmeasured trends in time. The potential monthly
decrease in UCs and UTIs attributable to the intervention was
calculated by multiplying the adjusted rate difference by the
median number of patient days (32,892.5).

Results

UC order rates

The median monthly rate of nonreflex UC orders per 1,000 patient
days decreased by 75.6% after implementing the reflex initiative:
35.2 (IQR, 33.1–35.7) preintervention versus 8.6 (IQR, 8.2–9.0)
postintervention (P< .001) (Supplemental Table 1 online). Total
UC orders per 1,000 patient days also decreased from 35.2 (IQR,
33.1–35.7) to 18.6 (IQR, 18.1–19.6; P< .001), a decrease of 47.2%.
In an ITS analysis, the intervention decreased themonthly nonreflex
UC rate by 16.8 cultures per 1,000 patient days (P< .001) and
decreased the total UC rate by 12.4 cultures per 1,000 patient days
(P< .001), corresponding to a potential monthly decrease of 408
UCs (Fig. 1).

Author for correspondence: Jessica Howard-Anderson, Email: Jrhowa4@emory.edu
PREVIOUS PRESENTATION: A preliminary version of this work was presented at the

Society to Improve Diagnosis in Medicine Annual International Conference on November
5, 2018, in New Orleans, Louisiana.

Cite this article:Howard-Anderson JR, et al. (2020). Sustained decrease in urine culture
utilization after implementing a reflex urine culture intervention: A multicenter quasi-
experimental study. Infection Control & Hospital Epidemiology, 41: 369–371, https://
doi.org/10.1017/ice.2020.5

© 2020 by The Society for Healthcare Epidemiology of America. All rights reserved.

Infection Control & Hospital Epidemiology (2020), 41, 369–371

doi:10.1017/ice.2020.5

https://doi.org/10.1017/ice.2020.5 Published online by Cambridge University Press

https://orcid.org/0000-0001-9924-0458
https://doi.org/10.1017/ice.2020.5
https://doi.org/10.1017/ice.2020.5
mailto:Jrhowa4@emory.edu
https://doi.org/10.1017/ice.2020.5
https://doi.org/10.1017/ice.2020.5
https://doi.org/10.1017/ice.2020.5
https://doi.org/10.1017/ice.2020.5


Diagnostic efficiency

After the intervention, the proportion of UCs performed with
bacterial growth increased (22.2% vs 30.5%; P< .001) and reflex
UCs were more likely to yield bacterial growth than nonreflex
UCs (41.0% vs 18.2%; P< .001).

UTI rates

The median monthly rate of UTIs per 1,000 patient days decreased
after the intervention: 16.1 (IQR, 15.4–17.4) preintervention versus
14.7 (IQR, 14.5–15.3) postintervention (P< .001). In the ITS analysis,
the intervention decreased monthly UTIs per 1,000 patient days by
1.5 (P= .04), for a potential monthly decrease of 49 UTIs.

Discussion

Implementing a reflex UC intervention significantly decreased
potentially inappropriate UCs ordered without a UA and total
UCs ordered per month by almost 50%. With an estimated
decrease of 408 UCs per month at a cost of $15 per culture,7

our healthcare system saved $6,120 per month in laboratory costs
and increased diagnostic efficiency.

Our results are consistent with prior studies demonstrating that
diagnostic stewardship can decrease UC orders7,8 and CAUTIs in
intensive care units.9 To our knowledge, our study is the first to
demonstrate that UTIs in hospitalized patients may decrease fol-
lowing a reflex UC intervention. This decrease in UTIs may reflect
more accurate diagnoses because asymptomatic patients without
pyuria could no longer be incorrectly diagnosed with a UTI.
Alternatively, the intervention may have increased awareness of
inappropriate UTI diagnoses and led to changes in coding behav-
ior. Similar interventions may reduce the number of patients at risk
for adverse events from receiving antibiotics for ASB.3,10 However,
pyuria alone should not be used as a surrogate for ordering a UC or
antibiotic treatment. This study has several limitations: (1) We
could not assess appropriateness of nonreflex UC orders. (2)
UTI rates were determined primarily from administrative and
not clinical data. (3) Due to the soft rollout of the reflex order prior
to the full implementation, we may have underestimated the effect
of the intervention.

In conclusion, a reflex UC intervention can be an effective
diagnostic stewardship tool to reduce unnecessary UCs, improve
diagnostic efficiency, and limit inappropriately diagnosed UTIs.
Improved clinical decision support to determine when to order
a UC using readily available clinical data may help to further
reduce potentially inappropriate UC orders.
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