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Table 1. Cohort assignment for high-risk cohorts and controls

Results.  Of 339,100 patients with uUTI, case/control cohorts comprised T2D, 
n=15,423/n=77,115; CKD, n=1041/n=5205; rUTI, n=7937/n=39,685; ELD, n=23,666/
n=118,330; and PMP, n=105,608/n=211,216 patients. HRU trends across cohorts 
varied. During 1-year followup, outpatient visits were significantly different for cases 
versus controls in the T2D, rUTI, and PMP cohorts (p ≤ 0.0079), with higher case 
than control values in the rUTI and PMP cohorts; pharmacy claims were significantly 
higher for rUTI, ELD, and PMP cases, and inpatient visits were significantly higher for 
ELD and PMP cases, versus controls (all p < 0.0001; Table 2). Adjusted total uUTI-re-
lated costs (emergency room + outpatient + pharmacy) were significantly different 
(p < 0.0001) for cases versus controls at index episode and during follow-up in all 
cohorts except CKD: case values were higher than controls at index episode and dur-
ing follow-up in the T2D cohort, and during follow-up in the rUTI and ELD cohorts 
(Table 3).

Table 2. uUTI-related HRU* for cases versus controls according to high-risk cohort

Table 3. uUTI-related costs* for cases versus controls according to high-risk cohort

Conclusion.  Females in some high-risk case cohorts had higher uUTI-related 
HRU and costs versus controls. Further studies of relationships between comorbidities 
and uUTI burden are needed.
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Background.  Urinary tract infections (UTI) represent a substantial burden to the 
healthcare system. In the early 2000s annual UTI admissions numbered 100,000, and 
these infections resulted in over 1 million emergency department (ED) visits. While 
only a fraction of total UTI volume, the estimated cost of complicated (cUTI) to the 
healthcare system exceeded $3.5 billion. We set out to evaluate the contemporary 
burden of cUTI in the US in terms of ED visits annually.

Methods.  We conducted a retrospective multicenter cohort study within the 
National Emergency Department (NEDS) database, a 20-percent stratified sample of 
all US hospital-based EDs, from 2012-2018, to explore characteristics of patients dis-
charged with a cUTI diagnosis. We applied a previously published algorithm to iden-
tify cUTI using administrative coding. We applied survey methods to develop national 
estimates. 

Results.  Among 3,010,997 ED visits with cUTI, 43.3% were female, and 59.0% 
were age 65 years or older. Commensurately, Medicare was the primary payor in 62.8% 
of the visits. The majority of the patients (59.1%) presented to metropolitan teaching 
hospitals, and plurality were in the Southern US (39.6%). There was a narrow range 
in the visits’ seasonal variation, from 6.4% occurring in February to 7.9% in October. 
cUTI was the principal diagnosis in 48.5% of all cUTI visits. In the remaining 51.5%, 
sepsis was the most common principal diagnosis (33.9%), but severe sepsis and septic 
shock codes each appeared in 4.9%. Of all cUTI ED visits, 21.4% had catheter-asso-
ciated UTI. While only 19.8% had a code for pyelonephritis, 2,050,548 (68.1%) were 
admitted to the hospital. Mortality in the ED was 0.02%.

Conclusion.  During the seven-year span, there were over 3 million ED visits 
for cUTI. Although fewer than 1 in 10 patients met criteria for severe sepsis/septic 
shock, approximately 2/3rds of cUTI patients presenting to the ED were subsequently 
hospitalized.
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Background.  Physicians are constantly asked to evaluate inpatients for pos-
sible antibiotic treatment. As part of antibiotic stewardship it is imperative to 
understand the decision-making process behind a physician’s choice to prescribe 
antibiotics appropriately in an inpatient setting. Fuzzy Trace Theory (FTT) sug-
gests that physicians use one of two methods in medical decision making; ver-
batim, employing a comprehensive risk benefit analysis, and gist, considering a 
bottom line analysis. 

Methods.  Seventy-six hospitalists at Weill Cornell Medicine in Manhattan, 
New York received a survey with two reminders to evaluate their decision-making 
process. Five basic demographic questions regarding participant gender, race, 
background, age, and years in practice were asked. A  clinical vignette describing 
an inpatient with a possible urinary tract infection (UTI) was followed with state-
ments framing hypothetical antibiotic prescription. A seven point Likert scale with 
response choices from Strongly Disagree scored as one to Strongly Agree scored 
as seven was used to assess degree of participant agreement with each statement. 
Questions were presented in a random order to eliminate possible effects of ques-
tions clusters or question order. 

Results.  Twenty-six hospitalists completed the survey. Consistent with previous 
literature, the hospitalists surveyed displayed a gist interpretation of the risks and ben-
efits of antibiotics, with a mean Likert scale score of 5.54 agreeing that there are benefits 
to antibiotic prescription, and a mean Likert scale score of 6.04, agreeing that there are 
risks to antibiotic prescription. . However, the clinicians surveyed ultimately found 
antibiotics to be a necessary risk given the possible benefit of improving patient health. 
The hospitalists surveyed also did not view antibiotic prescription to be a product of 
pressure from patient families, agreeing by a mean Likert scale score of 5.08 that the 
patient’s family will trust their physician to prescribe antibiotics if needed. 

Conclusion.  These findings suggest that physician education to reduce overpre-
scribing of antibiotics should underscore possible antibiotic risk, despite potential 
benefit. 
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Background.  Urinary tract infections (UTIs) and asymptomatic bacteria (AB) 
are common in patients with neurogenic bladder (NB) but differentiating between the 
two is challenging because laboratory tests cannot distinguish AB from UTI. This diag-
nostic uncertainty can lead to antibiotic overuse. Characterization of patient-reported 
symptoms from large cohorts of patients with NB can inform interventions to improve 
appropriate UTI diagnosis and management.

Methods.  Retrospective cohort study of 1,797 adults with NB due to spinal cord 
injury/disorder (SCI/D), multiple sclerosis (MS), and/or Parkinson’s Disease (PD) 
accounted for 568 patients with UTI encounters (via ICD10) at 4 Veterans Affairs (VA) 
medical centers between 2017-2018. Demographic and clinical data were collected 
from national VA datasets. Medical record review was performed on a random sample 
of 198 encounters. Chi-square/Fisher’s exact test were used to compare symptoms by 
patient and encounter characteristics.

Results.  Among the 198 encounters (mean age=65 years), 33% of patients had 
SCI/D, 29% PD, 20% MS, and 17% had more than one diagnosis. Most encounters 
were for men (88%) in inpatient or long-term care settings (62%). 76% of patients 
used bladder catheters; most indwelling (n=92). Fever was the most frequent symptom 
(30%), followed by change in urine odor, color, and/or consistency (26%) and lethargy/
malaise (21%). Only 38% of encounters had a urinary tract-specific symptom recorded 
(e.g., dysuria); 81% had non-specific symptoms (e.g., fever, lethargy). 64% of encoun-
ters were deemed an appropriate UTI diagnosis. Characteristics in red in Figure 1 were 
significantly associated with non-specific symptoms (p< 0.05).

Patient and encounter characteristics found to be significantly associated with 
non-specific symptoms, p < 0.05.

Conclusion.  Symptoms not specific to the urinary tract are the most frequently 
reported symptoms in patients with NB and encounters with a UTI diagnosis. Change 
in urine odor/color were reported often; however, guidelines recommend against using 
these for UTI diagnosis. Providers should ensure that alternate sources of non-specific 
symptoms are evaluated prior to attributing them to UTI. Antibiotic stewardship inter-
ventions targeted to physical medicine and rehabilitation (PM&R) and primary care 
providers in inpatient settings may improve UTI diagnosis in patients with NB. 
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Background.  In 2019, the FDA issued guidance on drug development for 
treatment of UTIs. To explore the impact of this guidance, we compared clinical 
and microbiological outcomes of the fluoroquinolones norfloxacin and ciproflox-
acin and the β-lactams pivmecillinam and sulopenem for treatment of uUTIs from 
original publications versus recent analyses conducted in accordance with the FDA 
guidance.

Methods.  The efficacy of pivmecillinam 400 mg twice daily (BID), 3  days (3d) 
versus norfloxacin 400 mg BID, 3d was reported in a 2002 publication. Patient-level 
data were used to re-analyze clinical and microbiological outcomes in the microbio-
logical intent-to-treat population in accordance with the 2019 FDA guidance. For 
descriptive comparison, we present the efficacy of ciprofloxacin 250  mg BID, 3d vs 

sulopenem 500 mg BID, 5d in the 2020 SURE-1 trial (also conducted in accordance 
with FDA guidance) alongside historical efficacy data for ciprofloxacin.

Results.  Re-analysis of data from the trial of pivmecillinam and norfloxacin 
showed microbiological responses for pivmecillinam and norfloxacin of 64% and 79%, 
respectively. Microbiological responses were higher, 75% for pivmecillinam and 91% 
for norfloxacin, in the original analysis. For clinical response, re-analysis showed 75% 
for pivmecillinam and 88% for norfloxacin, while historical data were 82% and 88%, 
respectively. In the SURE-1 trial, the microbiological response of patients assessed at 
Day 12 was 76.6% for sulopenem and 79.1% for ciprofloxacin. In a 2002 publication, 
bacterial eradication at 4 to 11 days after treatment was 93.7% for ciprofloxacin 250 mg, 
a higher response rate than that reported in SURE-1. For clinical response, rates were 
78.7% for ciprofloxacin in SURE-1 and 92.7% for the historical ciprofloxacin data.

Conclusion.  When assessed in accordance with the 2019 FDA guidance, clinical 
and microbiological efficacy of both fluoroquinolones and β-lactam antibiotics appears 
lower than has been published in the past. Healthcare providers should be aware that 
newer antibiotics may appear to have a lower efficacy than older antibiotics due to the 
application of more stringent definitions in the FDA guidance.
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Background.  Urinary tract infections (UTIs) disproportionately affect women 
and are a substantial burden on healthcare systems. We assessed the effect of antibiotic 
(AB) switching on UTI recurrence, healthcare resource use (HRU), and related costs 
among adolescent and adult females in the US with uncomplicated UTIs (uUTIs).

Methods.  This retrospective cohort study used US Optum claims data (United 
Healthcare, January 1, 2013–December 31, 2018). Eligible patients were females 
≥ 12 years of age with an acute uUTI diagnosis at outpatient or emergency depart-
ment (ED) visit (index date) and an oral AB prescription within ± 5 days of index. 
Patients with recurrent UTIs (rUTIs), defined as 2 UTI diagnoses (including index) in 
6 months or ≥ 3 UTI diagnoses (including index) in 12 months, were included; those 
with complicated UTI were excluded. Patients were assigned to two groups: AB switch 
(≥ 2 filled prescriptions of different AB within 28 days post index [uUTI episode]) and 
no AB switch.

Results.  In 5870 eligible patients (mean age 44.5 years; 76.6% White), ciproflox-
acin (CIP; 38.6%), nitrofurantoin (NFT; 31.4%), and trimethoprim-sulfamethoxazole 
(TMP-SMX; 25.6%) were the most commonly prescribed first-line ABs at index, and 
567 (9.7%) patients switched AB. CIP was switched to NFT and TMP-SMX in 2.0% and 
1.7% of patients, respectively. NFT was switched to CIP and TMP-SMX in 2.6% and 
1.5% of patients, respectively. TMP-SMX was switched to CIP and NFT in 3.0% and 
2.4% of patients, respectively. During index visit, the AB switch group had higher mean 
ambulatory care and pharmacy claims (both p < 0.001), and higher total mean HRU 
costs ($2186.4) per patient compared with the no switch group ($1508.8; p = 0.011). 
More patients had rUTI in the AB switch group (18.9%) versus the no switch group 
(14.2%; p < 0.001), and more had ED visits in the AB switch group than the no switch 
group (p < 0.0001) (Table 1). During follow-up, the AB switch group had a higher 
mean number of uUTI episodes per patient (p < 0.001; Table 1), and more patients had 
UTI-related ED visits (10.8%) compared with the no switch group (7.7%; p = 0.010; 
Table 2).

Table 1. Primary outcomes of uncomplicated UTI outpatients during January 1, 2013–
December 31, 2018, stratified by any switch in AB use during index episode


