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We retrospectively evaluated 131 patients with contaminated urine cultures during a 12-month period.
Sixty-four patients (48.8%) experienced 139 potential complications related to these specimens. The most
common complication was inappropriate antibiotic administration (noted in 58 patients [44.3%]). Con-
taminated urine cultures led to additional diagnostic evaluation and unnecessary antibiotic use.
© 2016 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier

Inc. All rights reserved.

Contaminated blood cultures have been associated with in-
creased hospital length of stay, costs, and patient morbidity.1,2 In
contrast, there is a paucity of studies on the influence of contami-
nated urine cultures in hospitalized patients. To better quantify the
influence of contaminated urine cultures, we assessed the clinical
implications of these cultures at an academic medical center.

METHODS

This studywas conducted at a 1,025-bed academicmedical center.
All urine cultures performed on adult (ie, aged ≥ 18 years) inpa-
tients and emergency department patients September 1, 2011-
August 31, 2012, were evaluated for study inclusion. Urine cultures
were considered contaminated if the culture grew ≥ 2 organisms
from a single specimen. All patients in the initial population who
met the definition of a contaminated urine culture were eligible for
selection in the final study population. From this cohort, 15% of pa-
tients were randomly selected by a random number generator for
inclusion in the final analysis (conducted using Stata software version
9.0 [Stata Corp, College Station, TX]).

Pertinent characteristics, demographic information, and clini-
cal data were abstracted from the patients’ electronic medical record.
Variables collected included age; gender; admitting diagnosis; lo-
cation of urine culture collection; reason for culture; presence of
symptoms (eg, dysuria or suprapubic pain); maximum tempera-
ture during the 24 hours surrounding the culture date; peak

peripheral white blood cell count within 24 hours of urine culture
collection; presence of urinary device (eg, indwelling urinary cath-
eter or stent), ileal conduit, or urostomy; urinalysis results; culture
results; and presence of concomitant infection. Abnormal urinaly-
ses were defined as the presence of any of the following: hematuria
(≥ 1 red blood cell/high power field), pyuria (≥ 5 white blood cells/
high power field), or detection of urinary leukocyte esterase or
urinary nitrites. Potential morbidity related to the contaminated
culture was noted and included hospital admission, antibiotic ad-
ministration, additional diagnostic evaluations (eg, microbiologic
or imaging studies or infectious diseases consultation), urinary cath-
eter removal, central venous catheter placement, and adverse events
related to any of the previous. Only complications specifically at-
tributed to the positive culture by the clinical team were counted
as potential culture-related morbidity. The frequency of complica-
tions in the random sample was extrapolated to the total number
of contaminated urine cultures for the study year to provide a
population-level estimate with 95% confidence intervals (CIs). The
Vanderbilt University Medical Center Institutional Review Board
approved this study.

RESULTS

Over the study period 17,006 urine cultures were collected, of
which 869 (5.1%) were contaminated. A random cohort included 131
patients, resulting in 15.1% of samples being included in the study.
The median age of the patients was 56 years (range, 18-94 years),
and 49 (37.4%) were men. Most were collected in the emergency
department (n = 54; 41.2%) followed by general medical-surgical
wards (n = 48; 36.7%) and intensive care units (n = 29; 22.1%). Urine
cultures were most commonly collected for fever (n = 43; 32.8%),
leukocytosis (n = 17; 12.9%), and mental status changes (n = 15;
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11.5%). Thirteen patients (9.9%) did not have a specified reason for
the culture. Only 9 patients (6.9%) had cultures ordered in re-
sponse to urinary symptoms. Fifty-five patients (42%) had a
documented concomitant infection. Fifty-five patients had urinary
devices (Foley catheter in 26 patients) or ileal conduit/urosotomy
(21 patients). Abnormal urinalyses were noted in 100 patients (76.3%)
with leukocyte esterase or nitrites detected in 82 (62.6%) and 28
(21.4%) patients, respectively. Almost half of patients had squa-
mous cells detected on urinalysis (n = 64; 48.8%) with a median of
2 cells (range, 1-35 cells).

Overall, 64 patients (48.8%) developed 139 potential complica-
tions that were attributed to a contaminated urine culture (Table 1).
The most commonly attributed event was the initiation of antibi-
otics, which occurred in 58 patients (44.3%). Other frequent events
included urinary catheter removal (17 patients; 13%), and place-
ment of a new catheter (15 patients; 11.5%). Contaminated urine
cultures resulted in hospital admission in 4 patients (3.1%) and
antibiotic-associated acute renal failure in 3 patients (2.3%). When
extrapolated to the larger population, the burden of contami-
nated cultures was substantial. For example, 385 patients (95% CI,
356-415) would have received inappropriate antibiotics, and 100
patients (95% CI, 83-120) would have required a new urinary cath-
eter placement during the study year.

DISCUSSION

We observed that nearly half of patients with contaminated urine
cultures sustained some degree of morbidity or unnecessary

interventions. Clinicians often reacted to contaminated urine cul-
tures by pursuing additional diagnostic evaluations such as blood
cultures, additional urine cultures, imaging, subspecialty consul-
tations, and even hospital admissions.

Although the influence of contaminated urine cultures has not
been widely reported, urine culture contamination often compli-
cates the diagnosis of urinary tract infection. A study of 14,739
outpatient and emergency department urine cultures from 127 labo-
ratories found that 15% were contaminated as defined by > 2
organisms at ≥ 10,000 CFU.3 Male gender, specimen refrigeration,
and providing patients with written collection instructions were sig-
nificantly associated with reduced contamination rates. Conversely,
special collection kits, use of preservatives, or specimen transport
methods did not influence contamination rates.

Our study has several limitations. First, it was limited to admit-
ted and emergency department patients at a single center with a
relatively small sample size and the results may not be generaliz-
able to other medical settings. A majority of urinary tract infections
are diagnosed in outpatient clinics, and those patients were not
included.4 Second, because there is no gold standard to discern con-
tamination from true infection, this studymay have included cultures
that represented real infection. We used a definition of contami-
nated urine cultures that aligns with previously published
definitions.3,5 This definition excludes single-organism cultures that
may have been contaminated, potentially resulting in underesti-
mation of morbidity. Third, we did not have data on specificmethods
of specimen collection (eg, clean catch vs intermittent catheteriza-
tion). Finally, this study was retrospective and estimated total study-
year morbidity by extrapolating the morbidity of the cohort to the
population at large.

This study illustrates that urine culture contamination leads to
unnecessary testing, treatment, and adverse events. Future pro-
spective studies are needed to validate our findings, identify means
to reduce contamination, and further define the importance of this
emerging quality and safety marker.

References

1. van der Heijden YF, Miller G, Wright PW, Shepherd BE, Daniels TL, Talbot TR.
Clinical impact of blood cultures contaminated with coagulase-negative
staphylococci at an academic medical center. Infect Control Hosp Epidemiol
2011;32:623-5.

2. Bates DW, Goldman L, Lee TH. Contaminant blood cultures and resource utilization.
The true consequences of false-positive results. JAMA 1991;265:365-9.

3. Bekeris LG, Jones BA, Walsh MK,Wagar EA. Urine culture contamination: a College
of American Pathologists Q-Probes study of 127 laboratories. Arch Pathol Lab Med
2008;132:913-7.

4. Wilson ML, Gaido L. Laboratory diagnosis of urinary tract infections in adult
patients. Clin Infect Dis 2004;38:1150-8.

5. Valenstein P, Meier F. Urine culture contamination: a College of American
Pathologists Q-Probes study of contaminated urine cultures in 906 institutions.
Arch Pathol Lab Med 1998;122:123-9.

Table 1
Clinical influence of contaminated urine cultures

Event
Study cohort
(n = 131)

1-y extrapolation
(n = 869)

Antibiotics given 58 (44) 385 (356-415)
Urinary catheter removed 17 (13) 112 (94-134)
New urinary catheter placed 15 (12) 100 (83-120)
Additional urine cultures collected 11 (8.4) 73 (57-90)
Infectious diseases consultation 10 (7.6) 66 (51-83)
Central venous catheter placed for
parenteral antibiotics

7 (5.3) 46 (34-61)

Imaging obtained 5 (3.8) 33 (23-46)
Blood cultures collected 4 (3.1) 27 (18-39)
Admission for positive urine culture 4 (3.1) 27 (18-39)
Antibiotics implicated in renal failure 3 (2.3) 20 (12-30)
Adverse drug interaction 2 (1.5) 13 (7-22)
Complications from removal of
urinary catheter

1 (0.8) 7 (3-15)

Catheter-associated urinary tract
infection in new catheter

1 (0.8) 7 (3-15)

Diarrhea 1 (0.8) 7 (3-15)

NOTE. Values are presented as n (%) or n (95% confidence interval).
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