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Abstract

Background: The Emergency Department (ED) is a frequent site of antibiotic use; poor adherence with evidence-
based guidelines and broad-spectrum antibiotic overuse is common. Our objective was to determine rates and
predictors of inappropriate antimicrobial use in patients with uncomplicated urinary tract infections (UTI) compared
to the 2010 International Clinical Practice Guidelines (ICPG).

Methods: A single center, prospective, observational study of patients with uncomplicated UTI presenting to an
urban ED between September 2012 and February 2014 that examined ED physician adherence to ICPG when
treating uncomplicated UTls. Clinician-directed antibiotic treatment was compared to the ICPG using a standardized
case definition for non-adherence. Binomial confidence intervals and student’s t-tests were performed to evaluate
differences in demographic characteristics and management between patients with pyelonephritis versus cystitis.
Regression models were used to analyze the significance of various predictors to non-adherent treatment.

Results: 103 cases met the inclusion and exclusion criteria, with 63.1 % receiving non-adherent treatment, most
commonly use of a fluoroquinolone (FQ) in cases with cystitis (97.6 %). In cases with pyelonephritis, inappropriate
antibiotic choice (39.1 %) and no initial IV antibiotic for pyelonephritis (39.1 %) where recommended were the most
common characterizations of non-adherence. Overall, cases of cystitis were no more/less likely to receive non-
adherent treatment than cases of pyelonephritis (OR 0.9, 95 % confidence interval 04-2.2, P=0.90). In multivariable
analysis, patients more likely to receive non-adherent treatment included those without a recent history of a
UTI (OR 3.8, 95 % CI 1.3-114, P=0.02) and cystitis cases with back or abdominal pain only (OR 11.4, 95 % Cl
2.1-63.0, P=0.01).

Conclusions: Patients with cystitis with back or abdominal pain only were most likely to receive non-
adherent treatment, potentially suggesting diagnostic inaccuracy. Physician education on evidence-based
guidelines regarding the treatment of uncomplicated UTI will decrease broad-spectrum use and drug
resistance in uropathogens.
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Background

The burden of increasingly resistant bacterial infections
strains our healthcare system and is a major global pub-
lic health challenge [1]. Antimicrobial stewardship pro-
grams aim to improve antimicrobial use and reduce
emergence of resistance through a variety of mecha-
nisms, but few systematic efforts to date have been made
to perform antimicrobial stewardship in the emergency
department (ED) setting [2]. The ED is a frequent site of
antibiotic use and thus, provides a unique opportunity
for antimicrobial stewardship. Up to half of all anti-
microbial prescriptions are inappropriate [3], with poor
adherence with evidence based guidelines (EBG) for in-
fectious diseases [4, 5] and overuse of broad spectrum
antibiotics [6, 7]; however, this has not been quantified
in an ED setting.

Urinary tract infections (UTI) are one of the most
common complaints diagnosed in the ED and
accounted for approximately 2.4 million visits in 2010
[8]. Uncomplicated UTIs encompass acute, uncompli-
cated cystitis and pyelonephritis in outpatient, non-
pregnant women [9]. Given that nearly half of all ED
visits are by patients with non-life-threatening prob-
lems [10], emergency physicians must be adept at
treating these illnesses. However, the natural limita-
tions of the ED setting, such as inadequate microbio-
logical testing and follow up, necessitates the use of
treatment recommendations based on clinical findings
in EBGs to minimize antimicrobial resistance and ad-
verse events associated with broad spectrum antibiotic
use.

The 2010 International Clinical Practice Guidelines
(ICPG) established by the Infectious Diseases Society
of America (IDSA) and the European Society for
Microbiology and Infectious Diseases (ESCMID) up-
dated the previous 1999 recommendations to account
for changes in resistance, the increased adverse effects
of antimicrobial therapy, and new antimicrobial agents
available. It remains the most current guideline re-
garding treatment of uncomplicated UTI endorsed by
the IDSA. In the absence of fever, flank pain, or other
symptoms of pyelonephritis, fluoroquinolones are no
longer first-line due to the increase in resistance and
the propensity for side effects, a major departure from
the 1999 guidelines [11]. Nitrofurantoin, fosfomycin, and
trimethoprim-sulfamethoxazole (TMP-SMX) where com-
munity resistance rates are <20 % are recommended as
first-line therapy for cystitis. Ciprofloxacin is preferred for
pyelonephritis [9].

Our study objective was to determine proportions and
predictors of inappropriate antimicrobial use as defined
by 2010 ICPG established by the IDSA and the ESMID
in emergency department patients presenting with a
urinary tract infection.
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Methods

This was a prospective, observational study that was
reviewed and approved by the Institutional Review
Board at The George Washington University. We en-
rolled non-pregnant women, between the ages of 18 and
49 years, in an urban, academic ED in a tertiary care
hospital in Washington, DC, USA with approximately
75,000 patient visits per year between September 2012
and February 2014. All participants provided informed
consent in accordance with standards set forth by HHS
regulations 45 CFR 46.11a and FDA regulations 21 CFR
50.25. IDSA guidelines are endorsed by hospital infec-
tion control for antibiotic choice and a hospital-wide
antibiogram is not readily available to ED clinicians and
is not specific to uropathogens. Inclusion criteria in-
cluded complaints of symptoms consistent with a UTI,
including dysuria, increased frequency of urination, and
hesitancy to urinate, those who had a urine dipstick,
urinalysis with microscopy, and/or urine culture or-
dered. Results of the urine culture were not available to
the clinical staff during the course of patient care and
were used exclusively for research purposes or clinical
follow up. Women were excluded if they were previously
treated for a UTI within the past month due to the pos-
sibly of treatment failure from the previous infection
[12-14], were currently on antibiotics, had severe co-
morbidities (diabetes mellitus, end stage renal disease, or
immunocompromised) or had a recent urologic proced-
ure or indwelling catheter. Enrollment occurred Monday
to Friday, 8 am—7 pm, and Saturday to Sunday, 9 am—
5 pm, due to the presence of department research assis-
tants. Consecutive enrollment was attempted during this
time. Clinical decision-making was at the discretion of
the individual healthcare provider. At our site care for
uncomplicated UTIs is primarily performed in the ED
ambulatory care track by emergency medicine (EM)
trained physicians and physician assistants (PA); how-
ever, EM residents (Post Graduate Years 1 through 4)
and non-EM residents who rotate in the ED and also
provide care. All clinical decisions made by physician as-
sistants and EM residents are reviewed and approved by
a board-certified EM physician prior to patient dis-
charge. Pharmacists do not approve antibiotic prescrip-
tions prior to administration or discharge.

Potential participants were screened for eligibility
using the ED’s electronic medical record (EMR) and, if
eligible, were approached for participation. Those who
gave informed consent had demographic, behavioral,
clinical, and treatment information collected through
structured interview with the patient and clinician.
Treatment information was collected by interview right
after the clinical encounter. Urine cultures were pro-
spectively collected to ascertain pathogen type and sus-
ceptibility information. Urine dipstick, urinalysis with
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microscopy, and culture results were collected via chart
abstraction of the EMR.

Clinician-directed antibiotic treatment was compared
to the guideline recommendations, and took into ac-
count allergy. No attempt was made to familiarize treat-
ing providers with guideline recommendations. We
developed a standard case definition for non-adherence.
Antibiotic use was not considered consistent with guide-
lines if the patient received a FQ in the absence of fever
and/or flank pain and did not have a documented allergy
to nitrofurantoin or to sulfonamides, received less than
the recommended dose or duration according to the
IDSA guidelines, or had a regimen longer than 2 days
over the recommended duration. Clinical and demo-
graphic characteristics were collected via structured data
form and chart abstraction was performed for verifica-
tion. Given our institution does not have an outpatient
or ED specific antibiogram and the hospital wide anti-
biogram is not widely distributed in this setting, we as-
sumed the use of TMP-SMX as guideline adherent since
providers may assume lower resistance for patients with
uncomplicated infection. Final International Classification
of Disease 9 (ICD9) diagnosis was reviewed by an inde-
pendent emergency physician to ensure that diagnosis
correlated with signs and symptoms recorded in the pa-
tient’s electronic medical record. We categorized cases as
pyelonephritis or cystitis through direct interview of the
clinician as well as review of the electronic medical record
of the patient’s symptoms and the treating provider’s clin-
ical impression as documented on the chart. Our case def-
inition of pyelonephritis included the presence of fever or
flank pain as per patient report. In instances where our
case definitions did not match the clinical diagnosis we
evaluated adherence per the clinician diagnosis (n =11).
We conduct a sensitivity analysis with these cases ex-
cluded and compare our results.

Results were summarized using proportions (%) for
categorical data with binomial confidence intervals. Cat-
egorical variables were compared using either Pearson’s
Chi-squared or Fisher’s exact test, where appropriate. To
determine the predictors of non-adherence, univariate
followed by multivariable logistic regression analysis
were performed. Predictors included: patients’ age, race
(black, white, or other), provider type (resident vs. at-
tending or PA), current sexual activity (yes/no), prior
history of UTI outside the 1-month exclusion, diagnosis
of pyelonephritis, decreased urine output, frequent
urination, dysuria, abdominal pain, back pain, nausea/
vomiting, vaginal discharge, days since onset of symp-
toms and urine analysis result. All variable was consid-
ered potentially significant and further analyzed in a
stepwise multivariate logistic regression model using the
backward selection method for determining significant
independent factors at P<0.2. While these are a large
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number of variables to include, prior research demon-
strates a variety of factors leading to overprescribing of
broad spectrum antibiotics in cases of diagnostic uncer-
tainty or clinical presentation, thus we felt it important
to include demographic, clinical and test factors in our
model [15, 16]. To reduce the number of variables in-
cluded in the regression analyses, we collapsed urinary
symptoms together (dysuria, frequent urination, and de-
creased urination) and non-urinary clinical symptoms
together (back pain, abdominal pain, nausea/vomiting,
and vaginal discharge). Odds ratios with 95 % confidence
intervals were calculated. Predictors with a p-value of
less than 0.05 were considered statistically significant.
The final model was tested for fit using a Hosmer-
Lemeshow X? (1.84, P =0.97). Stata, v.13 (College Station,
TX, USA) was used for all analyses.

Results

A total of 103 of 445 patients met the inclusion and ex-
clusion criteria. Of these, a total of 65 (63.1 %) received
treatment that did not adhere to the ICPG guidelines.
Sixty-seven patients were identified as cystitis, of which
42 received treatment non-adherent to the guidelines
(62.7 %). The most common characterization of non-
adherence in cystitis was inappropriate use of a FQ,
which occurred in 97.6 % (41/42) of the non-adherent
cases. Thirty-six patients were identified as Pyeloneph-
ritis, of which 23 received treatment non-adherent to
the guidelines (63.9 %). The most common description
of non-adherence in pyelonephritis was inappropriate
antibiotic choice and no initial IV antibiotic, which both
occurred in 39.1 % (9/23) of the non-adherent cases. We
found that 22.2 % of E. coli isolates from patients with
uncomplicated UTI in our study were resistant to TMP-
SMX, and 8.0 % to FQ (data not shown).

Baseline characteristics of patients with pyelonephritis
compared to cystitis are presented in Table 1. Patients
with pyelonephritis had higher prevalence of abdominal
pain (75.0 % vs. 43.3 %, P <0.01), back pain (69.4 % vs.
28.4 %, P<0.01), nausea/vomiting (36.1 % vs 11.9 %,
P<0.01) than patients with cystitis. They were also
more likely to have had symptoms for more than
4 days (58.3 vs 28.8 %, P<0.01).

Characteristics of patient management and diagnostic
results of patients with pyelonephritis versus cystitis are
shown in Table 2. Residents were more likely to treat pa-
tients with pyelonephritis compared to cystitis (52.8 vs
254 %; P<0.01). Non-adherence to guidelines was
similar for patients with pyelonephritis and cystitis
(63.9 % vs. 62.7 %; P =0.90).

In the univariate analysis, patients with cystitis with
back or abdominal pain had increased odds of receiving
non-adherent treatment compared to patients with
cystitis but no other non-urinary symptoms (OR 8.8,
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Table 1 Patient demographic and clinical characteristics of 103 adults treated for uncomplicated UTI
Characteristics Overall (n=103) Pyelonephritis (n = 36) Cystitis (n=67) P-value
% (95 % Cl) % (95 % Cl) % 95 9% Cl)
Race/ethnicity
Black, non-Hispanic 515 (414-614) 556 (38.1-72.1) 493 (36.8-61.8) 0.74
White, non-Hispanic 311 (22.3-40.9) 306 (16.3-48.1) 313 (20.6-43.8)
Hispanic or other race 175 (10.7-26.2) 139 (4.7-29.5) 194 (10.8-30.9)
Age, y
18-29 64.1 (54.0-73.3) 472 (30.4-64.5) 73.1 (60.9-83.2) <0.01
30-39 252 (17.2-34.8) 444 (27.9-61.9) 14.9 (74-25.7)
40+ 10.7 (5.5-18.3) 83 (1.8-225) 11.9 (5.3-22.2)
Clinical history
Sexually active 83.5 (74.9-90.1) 778 (60.8-89.9) 86.6 (76.0-93.7) 0.25
No recent history of UTI 388 (29.4-48.9) 36.1 (20.8-53.8) 403 (28.5-53.0) 0.68
Clinical symptoms
Dysuria 786 (69.5-86.1) 750 (57.8-87.9) 80.6 (87.5-99.1) 0.51
Frequent urination 83.5 (74.9-90.1) 83.3 (67.2-93.6) 83.6 (72.5-91.5) 0.97
Decreased urine output 379 (28.5-48.0) 472 (30.4-64.5) 328 (21.8-454) 0.15
Nausea/vomiting 204 (13.1-29.5) 36.1 (20.8-53.8) 119 (5.3-22.2) <0.01
Vaginal discharge 13.6 (7.6-21.8) 1.1 (3.1-26.1) 14.9 (74-25.7) 0.59
Abdominal pain 544 (44.3-64.2) 75.0 (57.8-87.9) 433 (31.2-56.0) <0.01
Back pain 427 (33.0-52.8) 694 (51.9-83.7) 284 (18.0-40.7) <0.01
Onset of symptoms
<4 days 60.8 (506-70.3) 417 (25.5-59.2) 712 (58.7-81.7) 0.01
4-7 days 294 (20.8-39.3) M7 (25.5-59.2) 22.7 (13.3-347)
>7 days 9.8 (4.8-17.3) 16.7 (6.4-32.8) 6.1 (1.7-14.8)

P-Values that appear in bold are significant at p < 0.05

95 % CI 1.7-45.9) as were patients with no recent his-
tory of an UTI (OR 24, 95 % CI 1.0-5.7) (Table 3).
Patients with nausea or vomiting symptoms (any
diagnosis) had reduced odds of receive guideline non-
adherent treatment compared to patients without
those symptoms (OR 0.3; 95 % CI 0.1-0.9). The mul-
tivariable model included, no recent history of UTI,
type of UTI with symptoms, and nausea/vomiting.
(Table 4). Physicians were more likely to be guideline
non-adherent for patients with no recent history of
UTI (OR 3.8; 95 % CI 1.3-11.4) —0.9), had cystitis
with back or abdominal symptoms only (OR 11.4;
95 % CI 2.1-63.0), or had cystitis with vaginal dis-
charge (OR 12.1; 95%CI 1.1-137.5). The wide confi-
dence intervals of the clinical subgroups with small
numbers of patients should be interpreted with cau-
tion. In a sensitivity analysis excluding patients where
the clinician diagnosis did not match our case defin-
ition (n=11) nausea/vomiting was dropped from the
model and cystitis with vaginal discharge was no lon-
ger a significant predictor of non-adherence (p = 0.07).

Cystitis with back or abdominal pain only and no re-
cent history of UTI remained significant.

Discussion

We found a high degree of non-adherence to current
guidelines for the treatment of UTI; namely, the overuse
of FQ in patients with uncomplicated cystitis and in-
appropriate antibiotic choice and no initial IV antibiotic
for pyelonephritis. Interestingly, providers were more
likely to be non-adherent with guidelines for cystitis
cases where patients only had back or abdominal pain
and for cases without a recent history of UTIL Providers
were also more likely to be guideline non-adherent for
patients with vaginal discharge, however this result was
not statistically significant in our sensitivity analysis. The
results potentially suggest diagnostic inaccuracy as well
as overuse of broad spectrum antibiotics for patients
with vaginal discharge and prior UTIL. Only 19.4 % of
our patients with uncomplicated cystitis received the
first line agent of nitrofurantoin, despite the low rate of
resistance compared to other antimicrobial agents.
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Table 2 Clinical treatment, test results, and adherence to IDSA guidelines for 103 adults with uncomplicated UTI
Characteristics Overall (n=103) Pyelonephritis (n = 36) Cystitis (n=67) P-value
% (95 % Cl) % (95 % Cl) % (95 % Cl)
Provider
Attending or PA 65.0 (55-74.2) 472 (304-64.5) 746 (62.5-84.5) 0.01
Resident 350 (25.8-45) 528 (35.5-69.6) 254 (15.5-37.5)
Antibiotics prescribed
Ciprofloxacin 59.2 (49.1-68.8) 472 (304-64.5) 65.7 (53.1-76.8) 0.09
Nitrofurantoin 204 (13.1-29.5) 222 (10.1-39.2) 194 (10.8-30.9)
TMP-SMX 184 (11.5-27.3) 250 (12.1-42.2) 14.9 (74-257)
Other 1.9 (0.2-6.8) 56 0.7-18.7) 0.0 (0.0-54)
Urinalysis results
Positive 76.7 (67.3-84.5) 72.2 (54.8-85.8) 79.1 (67.4-88.1) 043
Negative 233 (15.5-32.7) 27.8 (14.2-45.2) 209 (11.9-326)
Culture results ©
Escherichia coli 60.6 42.1-77.1) 50.0 (24.7-75.3) 706 (44-89.7) 023
Other pathogen 394 (22.9-57.9) 50.0 (24.7-75.3) 294 (10.3-56)
Non-adherence to guidelines 63.1 (53.0-72.4) 639 (46.2-79.2) 62.7 (50-74.2) 0.90

2 Only includes cultures that had pathogen growth (n=42)

Reasons for this might include the perception that FQ
are more effective, or the shorter treatment duration of
FQ, which providers may perceive as more convenient
for patients. Furthermore, 22.2 % of patients with symp-
toms of pyelonephritis received this medication, despite
recommendations not to use nitrofurantoin for patients
with pyelonephritis. Other studies have documented in-
appropriate antibiotic use for common infections in the
ED and other settings [2, 3]. It is also possible that our
structured interview detected symptoms consistent with
pyelonephritis whereas the clinician was basing their as-
sessment on different criteria, including physical exam-
ination. It is nonetheless concerning that there is a
potential for misdiagnosis of these cases.

While UTIs are a common diagnosis and account for
more than 2 million patient visits per year in hospital
based settings alone, overall adherence to treatment
guidelines has been historically low. In a 2011 cross-
sectional study of lower UTIs in a general practice clinic
(n = 658) performed over a 3-month period, researchers
found that antibiotic treatment was given in 634
(96.4 %) cases and only 92 (17.7 %) of these received first
line antibiotics [17].

Although definitive diagnosis of cystitis is made with
clinical symptoms and bacteriuria, dysuria, frequency,
and urgency have all been associated with the diagnosis
of UTI [17, 18]. While the urine dipstick may be helpful
in diagnosing UTI, it is unable to effectively rule it out
with moderate clinical suspicion. Positive leukocyte es-
terase or nitrate has been found to have a positive

likelihood ratio of 2.5 for the diagnosis of UTI [19]. We
found that a negative urinalysis increased the odds of
non-adherence by more than 2-fold, although this was
not statistically significant. This may be because patients
with atypical features or negative results were treated
with antibiotics for other conditions, or because clini-
cians were more likely to use broad spectrum antibiotics,
such as FQ, for an uncertain diagnosis.

There were several limitations to our study. First, we
enrolled participants at a single urban academic center
using a convenience sample, which may not be represen-
tative of other sites. Given the small number of physi-
cians sampled, individual errors or differing practice
styles can influence the study greatly. Nonetheless, we
found similar proportions of FQ use compared to other
studies in and outside the ED setting [15, 20]. Further-
more, while proportions of antibiotic prescribing could
potentially vary between academic and community based
centers, we found no significant prescribing differences
between attending physicians and residents. In addition,
we did not directly ascertain providers’ reasoning re-
garding antibiotic selection, which may have yielded
additional insight into empiric antibiotic selection, such
as coverage for other suspected etiologies. While we
used a clinical diagnosis rather than microbiologic cul-
ture to confirm the diagnosis of UTI, we think our strat-
egy of reviewing charts for inclusion of patients with
uncomplicated cystitis and pyelonephritis based on clin-
ical signs and symptoms as well as change prescribing
practices documented diagnosis is appropriate given
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Table 3 Univariate logistic regression of non-adherence to antibiotic guidelines for uncomplicated UTI
Variable Non-Adherent % OR 95 % Cl P-value
Race

Black, non-Hispanic 66.0 1

White, non-Hispanic 594 0.8 03-19 0.54

Hispanic or other race 61.1 0.8 03-24 0.71
Age

18-29 63.6 1

30-39 61.5 09 04-23 0.85

40+ 63.6 1.0 03-38 1.00
Clinical history

Sexually active 62.8 09 03-27 0.88

No recent history of UTI 75.0 24 1.0-5.7 0.05
Onset of symptoms

<4 days 67.7 1

4-7 days 56.7 0.6 03-15 0.30

> 7 days 60.0 0.7 02-2.8 0.63
Provider

Attending or PA 64.2 1

Resident 61.1 09 04-2.0 0.76
Clinical symptoms

Dysuria 64.2 12 0.5-33 0.66

Frequent urination 61.6 0.7 0.2-2.1 049

Decreased urination 61.5 09 04-2.0 0.80

Nausea/vomiting 429 03 0.1-09 0.04

Vaginal discharge 85.7 4.1 0.9-19.3 0.08

Back pain 614 09 04-2.0 0.75

Abdominal pain 62.5 09 04-2.1 0.90
Type of UTI

Pyelonephritis 62.8 1

Cystitis 556 09 04-2.2 0.90
Type of UTI with clinical symptom combinations

Cystitis, no other non-urinary symptoms 520 1

Cystitis, with back or adnominal pain symptoms only 90.5 88 1.7-459 0.01

Cystitis, with vaginal discharge 90.0 83 0.9-75.7 0.06

Cystitis, with other combinations of non-urinary symptoms 9.1 0.1 0.0-0.8 0.03

Pyelonephritis (any fever or flank pain present) 63.9 16 0.6-4.6 0.36
Urinalysis results

Positive 582 1

Negative 79.2 2.7 0.9-8.0 0.07

P-Values that appear in bold are significant at p < 0.05

Non-urinary symptoms include: back pain, abdominal pain, fever, flank pain, vaginal discharge, or nausea/vomiting

recommendations for empiric treatment without culture
in most cases with uncomplicated infection [9]. The in-
clusion of pyelonephritis secondary to untreated cystitis
or resistant pathogen was minimized by not enrolling

women who were treated for urinary complaints within
1 month of presentation. However, we cannot eliminate
it as a possibility and thus it represents an important
limitation to our study. We also recognize the small
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Table 4 Multivariable logistic regression analysis of non-
adherence to antibiotic guidelines for uncomplicated UTI

Variable OR  95%C P-value
Clinical history

No recent history of UTI 38 13-114  0.02
Clinical symptoms

Nausea/vomiting 04 01-14 0.14
Type of UTI, symptoms

Cystitis, no other non-urinary symptoms 1

Cystitis, with back or adnominal pain 114  21-630 0.01

symptoms only

Cystitis, with vaginal discharge 121 1.1-1375 0.05

Cystitis, with other combinations of 0.1 0.0-1.1 0.06

non-urinary symptoms

Pyelonephritis (fever or flank pain present) 2.7 0.8-93 0.12

P-Values that appear in bold are significant at p < 0.05
Non-urinary symptoms include: back pain, abdominal pain, fever, flank pain,
vaginal discharge, or nausea/vomiting

sample size may have limited our ability to identify sig-
nificant predictors of non-adherence. Odds ratios for
clinical symptoms have wide confidence intervals and
should be interpreted with caution. While we assumed
adherence with TMP-SMX, microbiologic results show
that > 20 % of isolates from patients with uncomplicated
UTI are resistant to TMP-SMX, however this was not
known to the treating providers during the study enroll-
ment period. Finally, we cannot know whether providers
made antibiotic treatment decisions based on prior mi-
crobiologic culture.

There were several cases where the clinician diagnosis
differed from our case definition. For example, in seven
cases the clinician diagnosis was cystitis in patients with
documented fever or flank pain and in four cases the
clinician diagnosis was pyelonephritis without docu-
mented fever or flank pain. While it is possible that
clinicians based their diagnosis of cystitis versus py-
elonephritis based on physical examination findings,
this calls to question whether patients with symptoms
consistent with pyelonephritis such as flank pain and
fever, may be undertreated, and warrants further
investigation.

Finally, we did not distribute guidelines surrounding
UTI to our clinicians, but we cannot be certain that
awareness of the study did not change prescribing
practices to be more adherent to the recommended
guidelines.

The ED is a unique care setting where physicians must
make quick treatment decisions about prescribing anti-
biotics for UTIs with often incomplete information and
limited opportunity for follow up. A previous study con-
ducted by our group showed that clinical decision mak-
ing regarding antibiotics for patients is complex and is
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affected by limited environmental resources, lack of ac-
cess to decision making tools including locally relevant
guidelines, clinical inertia, and perceptions that broad
spectrum antibiotics are superior in cases where follow
up is not feasible [17]. In the case of uncomplicated
UTI, however, this overuse of broad-spectrum antibi-
otics is in fact counterproductive, given the increasing
resistance rates to FQ.

A primary cause of provider non-adherence is a
lack of knowledge of antimicrobial guidelines. A 2000
cross-disciplinary survey of 92 delegates with an inter-
est in UTIs showed that <3 % answered correctly
[21]. While guidelines can be useful to guiding pre-
scribing [22], many ED providers are skeptical as they
feel the ED is a special population and that guidelines
should be locally tailored. Lack of knowledge sur-
rounding guidelines is also common [21]. Strategies
to implement ED interventions in the form of vali-
dated clinical decision rules have yielded mixed re-
sults [23, 24]. However, there are unique facilitators
to successful practice change in the ED, including
interest in novel tools and acceptance of new respon-
sibilities [26]. Interventions to address barriers to
change in the ED include educational outreach, for-
mal feedback to the clinical care team, and process
change [25]. Best practices solutions utilize a multifa-
ceted approach [27, 28]. Novel strategies include embed-
ding guidelines in the electronic health record [29]. A
recent study found that a stewardship intervention that
included an electronic order set with audit and feedback
found that adherence to UTI guidelines increased from
44 % at baseline to 82 % while use of FQ for uncompli-
cated cystitis decreased from 44 to 13 % overall [30].
Given the frequency of visits for uncomplicated UTI in
the ED, and the importance of FQ in contributing to in-
creasing trends in resistance, efforts should focus specific-
ally on the use of FQ in the ED for patients with
uncomplicated infections. However, it remains uncertain
if these effects can be sustained over time and further
studies are urgently needed to help reduce inappropriate
broad-spectrum antibiotic use and improve adherence to
clinical practice guidelines in patients with uncomplicated
UTTI and other infections.

Conclusions

63.1 % of patients who were treated in the ED for un-
complicated UTI received antibiotics that did not adhere
to ICPG. The most common characterization of non-
adherence was use of FQ in cystitis, followed by an
inappropriate duration, no initial IV antibiotic for pyelo-
nephritis, and another inappropriate antibiotic choice.
Interestingly, physicians were less likely to be guideline
non-adherent when patient’s reported back or abdominal
pain.



Zatorski et al. BMC Infectious Diseases (2016) 16:638

Abbreviations

EBG: Evidence based guidelines; ED: Emergency department; EM: Emergency
medicine; ESCMID: European Society of Microbiology and Infectious
Diseases; FQ: Fluoroquinolone; ICPG: International Clinical Practice
Guidelines; IDSA: Infectious Disease Society of America; PA: Physician
assistant; STI: Sexually Transmitted Infection; TMP-SMX: Trimethoprim-
sulfamethoxazole; UTI: Urinary tract infections

Acknowledgements

This project was supported by Award Number UL1TR000075 from the NIH
National Center for Advancing Translational Sciences. Its contents are solely
the responsibility of the authors and do not necessarily represent the official
views of the National Center for Advancing Translational Sciences.

Funding
This project was supported by Award Number UL1TR000075 from the NIH
National Center for Advancing Translational Sciences.

Availability of data and materials
Due to concerns regarding protected health information, our institutional
review board stipulated that only aggregate data be shared.

Authors’ contributions

(Z participated in the conception and design of the experiment, the
acquisition of data, and manuscript preparation. MZ carried out the statistical
analysis and participated in the interpretation of the data and manuscript
preparation. SEC participated in study conception and design, as well as
helped to draft the manuscript. CR participated in study conception and
design, as well as helped to draft the manuscript. GB participated in the
conception and design of the experiment, the acquisition of data, and
manuscript preparation. LM conceived of the study and participated in its
design, coordination, and interpretation, as well as helped to draft the
manuscript. All authors read and approved the final manuscript.

Authors’ information
Deferred.

Competing interests

The listed authors do not have any financial or non-financial competing
interested that would influence or alter the interpretation of data or
presentation of the information provided.

Consent for publication
Not applicable.

Ethics approval and consent to participate

This project was reviewed and approved by the Institutional Review Board at
The George Washington University. All participants provided informed
consent in accordance with standards set forth by HHS regulations 45 CFR
46.11a and FDA regulations 21 CFR 50.25.

Author details

'Department of Emergency Medicine, The George Washington University,
2120 L Street, NW Suite 4-450, Washington, DC 20037, USA. Center for
Healthcare Innovation & Policy Research, The George Washington University,
2100 Pennsylvania Avenue Suite 300, Washington, DC 20037, USA.
Department of Medicine, Division of Infectious Diseases, Johns Hopkins
Medical Institutions, Osler 425, 600 N. Wolfe St,, Baltimore, MD 21287, USA.
“Division of Pulmonary and Critical Care Medicine, The Johns Hopkins
Institutions, 5501 Hopkins Bayview Circle, Baltimore, MD 21224, USA.
°Department of Emergency Medicine, UC Davis Medical Center, 4150 V
Street, Suite 2100, Sacramento, CA 95817, USA.

Received: 13 February 2016 Accepted: 25 October 2016
Published online: 04 November 2016

References

1. Liberman JM. Appropriate antibiotic use and why it is important: the
challenges of bacterial resistance. Ped Infect Dis. 2003,;22(12):1143-51.

2. Drew RH. Antimicrobial stewardship programs: how to start and steer a
successful progra. J Manag Care Pharm. 2009;15(2):518-23.

20.

22.

23.

Page 8 of 9

Tamma PD, Cosgrove SE. Antimicrobial stewardship. Infect Dis Clin North
Am. 2011;25(1):245-60.

Kane BG, Degutis LC, Sayward HK, D'Onofrio G. Compliance with the
Centers for Disease Control and Prevention recommendations for the
diagnosis and treatment of sexually transmitted diseases. Acad Emerg Med.
2004;11(4):371-7.

Schouten JA, Hulscher ME, Kullberg BJ, Cox A, Gyssens IC, van der Meer JW,
et al. Understanding variation in quality of antibiotic use for community-
acquired pneumonia: effect of patient, professional and hospital factors.

J Antimicrob Chemother. 2005;56(3):575-82.

May L, Harter K, Yadav K, Strauss R, Abualenain J, Keim A, et al. Practice
patterns and management strategies for purulent skin and soft-tissue
infections in an urban academic ED. Am J Emerg Med. 2012;30(2):302-10.
Grover ML, Bracamonte JD, Kanodia AK, Bryan MJ, Donahue SP, Warner AM,
et al. Assessing adherence to evidence-based guidelines for the diagnosis
and management of uncomplicated urinary tract infection. Mayo Clin Proc.
2007,82(2):181-5.

Centers for Disease Control and Prevention, National Center for Health
Statistics. National Hospital Ambulatory Medical Care Survey: 2010
Emergency Department Summary Tables. Atlanta: Centers for Disease
Control and Prevention; 2010.

Gupta K, Hooton TM, Naber KG, Wullt B, Colgan R, Miller LG, et al.
International clinical practice guidelines for the treatment of acute
uncomplicated cystitis and pyelonephritis in women: A 2010 update by the
Infectious Diseases Society of America and the European Society for
Microbiology and Infectious Diseases. Clin Infect Dis. 2011;52(5):2103-20.
Tsai JC, Liang YW, Pearson WS. Utilization of emergency department

in patients with non-urgent medical problems: patient preference

and emergency department convenience. J Formos Med Assoc.
2010;109(7):533-42.

Warren JW, Abrutyn E, Hebel JR, Johnson JR, Schaeffer AJ, Stamm WE.
Guidelines for antimicrobial treatment of uncomplicated acute bacterial
cystitis and acute pyelonephritis in women. Infectious Diseases Society of
America (IDSA). Clin Infect Dis. 1999;29(4):745-58.

Lawrenson RA, Logie JW. Antibiotic failure in the treatment of urinary tract
infections in young women. J Antimicrob Chemother. 2001;48(6):895-901.
Bjerrum L, Dessau RB, Hallas J. Treatment failures after antibiotic therapy of
uncomplicated urinary tract infections. A prescription database study. Scand
J Prim Health Care. 2002;20(2):97-101.

Gagliotti C, Buttazzi R, Sforza S, Moro ML, Emilia-Romagna Antibiotic
Resistance Study G. Resistance to fluoroguinolones and treatment failure/
short-term relapse of community-acquired urinary tract infections caused by
Escherichia coli. J Infect. 2008;57(3):179-84.

Stuck AK, Tauber MG, Schabel M, Lehmann T, Suter H, Muhlemann K.
Determinants of quinolone versus trimethoprim-sulfamethoxazole use
for outpatient urinary tract infection. Antimicrob Agents Chemother.
2012;56(3):1359-63.

Barlam TF, Soria-Saucedo R, Cabral HJ, Kazis LE. Unnecessary Antibiotics for
Acute Respiratory Tract Infections: Association With Care Setting and Patient
Demographics. Open Forum Infect Dis. 2016;3(1):0fw045.

Llor C, Rabanaque G, Lopez A, Cots JM. The adherence of GPs to guidelines
for the diagnosis and treatment of lower urinary tract infection in women is
poor. Fam Pract. 2011,28(3):294-99.

Shepherd AK, Pottinger PS. Management of urinary tract infections in
the era of increasing antimicrobial resistance. Med Clin North Am.
2013;97(4):737-57. xii.

Giesen LG, Cousins G, Dimitrov BD, van de Laar FA, Fahey T. Predicting acute
uncomplicated urinary tract infection in women: a systematic review of the
diagnostic accuracy of symptoms and signs. BMC Fam Pract. 2010;11:78.
Deville WL, Yzermans JC, van Duijn NP, Bezemer PD, van der Windt DA,
Bouter LM. The urine dipstick test useful to rule out infections. A meta-
analysis of the accuracy. BMC Urol. 2004;4:4.

Naber KG. Survey on antibiotic usage in the treatment of urinary

tract infections. J Antimicrob Chemother. 2000;46 Suppl 1:49-52.
discussion 63-5.

Stiell IG, Clement CM, Grimshaw JM, Brison RJ, Rowe BH, Lee JS, et al. A
prospective cluster-randomized trial to implement the Canadian CT Head
Rule in emergency departments. CMAJ. 2010;182(14):1527-32.

Stiell 1G, Clement CM, Grimshaw J, Brison RJ, Rowe BH, Schull MJ, et al.
Implementation of the Canadian C-Spine Rule: prospective 12 centre cluster
randomised trial. BMJ. 2009;339:04146.



Zatorski et al. BMC Infectious Diseases (2016) 16:638 Page 9 of 9

24. May L, Gudger G, Armstrong P, Brooks G, Hinds P, Bhat R, et al. Multisite
exploration of clinical decision making for antibiotic use by emergency
medicine providers using quantitative and qualitative methods. Infect
Control Hosp Epidemiol. 2014;35(9):1114-25.

25.  Clement CM, Stiell IG, Davies B, O'Connor A, Brehaut JC, Sheehan P, et al.
Perceived facilitators and barriers to clinical clearance of the cervical spine
by emergency department nurses: A major step towards changing practice
in the emergency department. Int Emerg Nurs. 2011;19(1):44-52.

26.  Grimshaw JM, Shirran L, Thomas R, Mowatt G, Fraser C, Bero L, et al.
Changing provider behavior: an overview of systematic reviews of
interventions. Med Care. 2001;39(8 Suppl 2):112-1145.

27. Leblanc A, Legare F, Labrecque M, Godin G, Thivierge R, Laurier C, et al.
Feasibility of a randomised trial of a continuing medical education program
in shared decision-making on the use of antibiotics for acute respiratory
infections in primary care: the DECISION+ pilot trial. Implement Sci. 2011,6:5.

28.  Wanderer JP, Sandberg WS, Ehrenfeld JM. Real-time alerts and reminders
using information systems. Anesthesiol Clin. 2011;29(3):389-96.

29. Westphal JF, Jehl F, Javelot H, Nonnenmacher C. Enhanced physician
adherence to antibiotic use guidelines through increased availability of
guidelines at the time of drug ordering in hospital setting. Pharmacoepidemiol
Drug Saf. 2011;20(2):162-8.

30. Hecker MT, Fox CJ, Son AH, Cydulka RK, Siff JE, Emerman CL, et al. Effect of
a stewardship intervention on adherence to uncomplicated cystitis and
pyelonephritis guidelines in an emergency department setting. PLoS One.
2014,9(2):e87899.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at .
www.biomedcentral.com/submit () BiolMed Central




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Discussion
	Conclusions
	show [abbrev]
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Authors’ information
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

