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Background: Optimal management of urinary tract infections (UTIs) in the emergency department (ED) is chal-
lenging due to high patient turnover, decreased continuity of care, and treatment decisions made in the absence
of microbiologic data. We sought to identify risk factors for return visits in ED patients treated for UTI.
Methods:A random sample of 350 adult ED patientswith UTI by ICD 9/10 codeswas selected for review. Relevant
datawas extracted frommedical charts and comparedbetween patientswith andwithout ED return visitswithin
30 days (ERVs).
Results: We identified 51 patients (15%) with 59 ERVs, of whom 6% returned within 72 h. Nearly half of ERVs
(47%) were UTI-related and 33% of ERV patients required hospitalization. ERVs were significantly more likely
(P b 0.05) in patients with the following: age ≥ 65 years; pregnancy; skilled nursing facility residence; dementia;
psychiatric disorder; obstructive uropathy; healthcare exposure; temperature ≥ 38 °C heart rate N 100; and bac-
teremia. Escherichia coli was the most common uropathogen (70%) and susceptibility rates to most oral antibi-
otics were below 80% in both groups except nitrofurantoin (99% susceptible).
Cephalexin was the most frequently prescribed antibiotic (51% vs. 44%; P = 0.32). Cephalexin bug-drug mis-
matches weremore common in ERV patients (41% vs. 15%; P=0.02). Culture follow-up occurred less frequently
in ERV patients (75% vs. 100%; P b 0.05).
Conclusions:ERV inUTI patientsmay beminimized byusing ED-source specific antibiogramdata to guide empiric
treatment decisions and by targeting at-risk patients for post-discharge follow-up.

© 2017 Published by Elsevier Inc.
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1. Introduction

Urinary tract infection (UTI) is a leading cause of infection among
patients presenting to the emergency department (ED), accounting for
nearly 2 million visits in females of all ages and 160,000 visits in males
age 65 and older in the US in 2013 [1]. Relapse or recurrent infection oc-
curs in up to 44% of women with community-acquired cystitis [2]. The
likelihood of treatment failure increases with age and in those with
complicated infection [3]. Several investigators have also identified
UTI to be among the most common diagnosis in patients with return
visits to the ED [4-6]. Revisits to the ED are expensive and add strain
to already overburdened EDs [6]. The evolving structure of healthcare
reimbursement places increasing emphasis on value driven care. Thus,

accurate identification of patients at risk for return visits is critical to in-
form the development of interventions aimed at improving outcomes
and healthcare resource utilization.

Optimal management of UTIs in the ED setting is particularly chal-
lenging due to high patient turnover, decreased continuity of care, and
therapeutic decisions made in the absence of microbiologic data. Fur-
thermore, the increasing emergence of antimicrobial resistance among
uropathogens in the community and inpatient settings [7,8] presents a
significant challenge for ED clinicians to balance prompt initiation of ef-
fective empiric antibiotic therapy without overprescribing broad spec-
trum agents. ED return visits within 30 days (ERVs) in patients with
UTImay be related to a number of factors including resistance to antimi-
crobial therapy, uncorrected functional or structural urinary tract ab-
normalities, recurrent infection or unrelated issues. Previous studies
have sought to identify risk factors for ERVs in the general ED popula-
tion [5,9-11]. Several revisit prediction models have also been devel-
oped for the elderly, for patients within specific payor groups and/or
within specific disease groups [12-16] but none, to our knowledge,
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have investigated the risk factors for ERVs in ED patients treated for UTI.
Thus, we sought to examine host factors, antimicrobial resistance and
treatment decisions in ED patients with UTI to identify at risk groups
for ERVs.

2. Methods

This was a retrospective cohort study conducted at a 636-bed, non-
profit, community teaching hospital in Pasadena, CA. The 50-bed Level II
Trauma Center and ED have an annual census of N70,000 patient visits.
The study protocol was approved by the Huntington Hospital and the
University of Southern California Institutional Review Boards with
waivers for informed consent.

Patients presented to the ED with a primary or secondary UTI diag-
nosis by ICD codes (ICD-9595.9, 599.0; ICD-10 N30.00, N30.01, N39.0)
and discharged directly from the ED between July 2015 and June 2016
were identified. A total of 350 patients were randomly selected to rep-
resent approximately 10% of the population of interest. Exclusion
criteria were: 1) age b 18 years, 2) refusal of evaluation and/or treat-
ment, and 3) incompletemedical record. Only thefirst visit was counted
as the index visit for patients with multiple ED visits during the study
period. Time to ERV was recorded as within 72 h or beyond 72 h of
the index visit. Relevant patient demographic, laboratory and clinical
data were extracted from the electronic medical record using a struc-
tured data collection form and entered into REDCap (Research Electron-
ic Data Capture, Vanderbilt University), an electronic data capture tool
hosted at the University of Southern California.

Urinalysis and urine cultures were collected from ED patients in the
course of routinemedical care. For the purposes of this study, a positive
urinalysis was defined as one or more of the following: leukocytes
≥ trace and/or nitrite positive on urine dipstick; leukocyte esterase
≥ trace and/or nitrite positive on macroscopic urinalysis; and/or WBC
≥ 10/HPF and/or bacteria ≥ small on microscopic urinalysis.
Uropathogen colony counts ≥103 cfu/mL in a voided or catheter speci-
men were reported as positive. Urine cultures showing three or more
organismswere reported as probable contamination. Automated bacte-
rial identification and susceptibility testing was conducted on positive
urine cultures using the BD Phoenix Automated Microbiology System
(BD Diagnostic Systems, Sparks, MD). Antibiotic susceptibility was
interpreted using the CLSI 2015 breakpoint criteria [17]. An E. coli
cefazolin breakpoint of ≤16mcg/mL was used as a surrogate for cepha-
lexin susceptibility in patients with uncomplicated cystitis while a
breakpoint of ≤2mcg/mLwas used for complicated UTI [17]. Intermedi-
ate susceptibility was considered non-susceptible. ESBL phenotype was
detected via the Phoenix BDXpert system (BD Diagnostic Systems,
Sparks, MD). Phenotypic ESBL confirmation testing, using disk-diffusion
with both cefotaxime and ceftazidime alone and in combination with
clavulanic acid, was performed on isolates demonstrating indetermi-
nate susceptibility patterns by the BDXpert system.

Symptomatic presentation was classified as UTI-specific (dysuria,
urinary urgency, urinary frequency, flank/back pain) or non-specific
(nausea/vomiting, abdominal pain, subjective fevers/chills, acutely al-
tered mental status, fall, anorexia, malaise, lethargy, dizziness, and
new or worsening incontinence). Patients without UTI-specific or non-
specific symptoms were classified as asymptomatic. We observed that,
irrespective of the reason prompting the ERV, UTI was often listed as
an active diagnosis in patients returning within a week of their index
visit and coded as such. Thus we considered ERVs to be UTI-related
based on both ICD codes and documentation of UTI signs or symptoms
in the medical record. Symptomatic patients were considered to have
a complicated UTI if any of the following characteristics were present:
age ≥ 65 years; male gender; pregnancy; history of structural or func-
tional urinary tract abnormality (history of kidney stones, prostate pa-
thology, urinary catheter within 30 days, genitourinary procedure
within 60 days, neurogenic urinary retention, ureteral stricture, renal
or bladder cancer, renal transplant, single kidney, and nephrostomy

tubes); immunocomprimising condition (diabetes with A1c N 8.5%
and/or random glucose N200mg/dL, active cancer, chemotherapy or bi-
ological agent within 30 days, prednisone or equivalent ≥20 mg/day
≥2weeks, dialysis andHIV infection); failure of outpatientmanagement
for index UTI; history of recurrent UTI (≥2 UTI/6 months or ≥3 UTI/
12 months) or presence of signs or symptoms of upper tract/systemic
infection (subjective fever/chills,flank/backpain, acutely alteredmental
status, temperature ≥ 38 °C, WBC N 12 × 103/μL, bands N5%, systolic
blood pressure b 100 mm Hg). All other symptomatic patients were
considered to have an uncomplicated UTI.

A pharmacist-managed culture follow-up program has been opera-
tional in our ED since 2014. Clinical pharmacists with specialized post-
graduate emergency medicine training are present in the ED between
0700 h and 2300 h daily duringwhich time computerized decision soft-
ware alerts them to positive cultures for patients discharged from the
ED. For patients with discordant therapy, the ED pharmacist and physi-
cian determine a follow-up planwhichmay include a change in therapy
or patient re-evaluation. The pharmacist is responsible for contacting
the patient by telephone to communicate the plan.

3. Data analysis

Comparisons between categorical variables in patients with and
without ERVs were performed using Chi-square or Fisher's exact tests
as appropriate. Differences among continuous variables were evaluated
using Mann Whitney U test. All statistical tests were performed using
Prism version 7.0 (GraphPad Software, San Diego, CA). A 2-tailed P
value of b0.05 was considered to be statistically significant.

4. Results

We identified 51/350 patients (15%) with 59 ERVs during the study
period, of whom 6% (20/350) returned within 72 h of their index visit
and 2% (8/350) returned twice within 30 days. Nearly half (47%, 28/
59) of ERVswere UTI-related. The proportions of patientswith a UTI-re-
lated reason for return did not differ between those returning within
72 h and those returning beyond 72 h (55% vs. 44%; P = 0.41). Overall
one-third of ERV patients (17/51) were subsequently hospitalized, bias-
ing towards those returning within 72 h compared to those returning
later (40% vs. 29%; P= 0.14) and those returning for a non-UTI-related
reason (39% vs. 18%; P = 0.09).

Patient characteristics are shown in Table 1. Patientswith ERVswere
significantly older than those who did not return to the ED (mean age
57 years vs. 49 years; P=0.03). Specifically, nearly half of ERV patients
were 65 years or older (45% vs. 27%; P=0.008) and hadMedicare insur-
ance (31% vs. 17%; P = 0.01). In contrast, the proportions of patients
with Medicaid, private insurance or no insurance were similar between
groups. ERVs were more likely in patients with the following character-
istics in descending order of odds ratio: pregnancy (odds ratio [OR], 6.3;
95% confidence interval [CI], 1.8–22.0; P = 0.02); residence in a SNF
(OR, 5.6; 95% CI, 1.4–15.7; P = 0.001); obstructive uropathy (OR, 5.3;
95% CI 1.7–19.0; P = 0.03); comorbid dementia (OR, 4.5; 95% CI, 1.7–
11.1; P = 0.0009); healthcare exposure within 6 months of the index
ED visit (OR, 2.3; 95% CI 1.2–4.1; P = 0.01) and psychiatric disorder
(OR, 2.2; 95% CI, 1.1–4.5; P = 0.03).

A comparison of the clinical presentation in those with and without
ERVs is shown in Table 2. The majority of patients in both groups pre-
sented with a complicated UTI (73% vs. 67%; P = 0.67) and less than
half reported UTI-specific symptoms (45% vs. 46%; P = 0.96). Approxi-
mately 15% of patients in both groups were asymptomatic (16% vs.
14%; P = 0.81). ERVs were significantly more likely in patients with
fever (T ≥ 38C; OR 5.3; 95% CI, 1.7–19.0; P = 0.01) and tachycardia
(HR N 100; OR 3.6; 95% CI, 1.6–8.4; P = 0.002).

Microbiological characteristics are shown in Table 3. Urinalysis was
performed in all study patients and the results were positive in N99%
(347/350). Among the patients with a negative urinalysis result (n =
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