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ABSTRACT

Background: Complicated urinary tract infection (cUTI) iIs a common
emergency department (ED) diagnosis. Results of urine culture and

antimicrobial susceptibility testing are usually not available for up to 48 Patients with an Inpatient or | *Exclusion criteria are
hours after an ED visit; therefore, diagnosis and treatment decisions are Emergency/Observation patient | not mutually exclusive
.. hvsical findi d derlvi isk type designation and age 18 or _ TMP/

empiric and based on symptoms, physical fin lings, and underlying ris older Dresence of at least 1 ordanism that npatient  C3R  FQR " NFT-R FFM-R
of resistance. We sought to understand the epidemiology and incidence n=8,423,006 < resistant to the foll % | )
of resistance to commonly used oral antibiotics among patients —— Patient without a valid UTI code (n=8,036,268) '53 rsséz nae r atic; o g e;)h ;(\;V;pgr'in < 4.920 62% 15970 13.4% <0001
presenting to US EDs with cUTI. __, Patient without a listed bacteria from a valid blood or Fluoroquinolones 12,570 18.5% 42,892 35.8% <0.001 | |C3-R 73.8% | 57.1% | 13.9% | 0.1% | |C3-R 86.5% | 62.5% | 14.5% | 0.1%

urine culture (n=r STo A4 Trimethoprim-Sulfamethoxazol 16,070 23.6% 30,828 25.8% <0.001

rnmetnoprim-sulfametnoxazole . 070 . .07 <U.
. . : . — Pati f df hospital (n= : :
Methods: A retrospective multi-center study using data from the Premier 222212%”6‘”“”9 ‘o an acute care hospral Nitrofurantoin 11,071 16.3% 30,211 25.3% <0.001 FO-R 22 304, 53.29 | 8.4% | 0.0% | |FO-R 30.3% 56.6% | 10.6% | 0.0%
Healthcare Database (2013-18) was performed. Inclusion criteria: (1) . Invalid date of admission (admitted before 2013) (n= Fosfomycin 10 0.0% 88 0.1% <0.001
age 2 18 years, (2) primary cUT| ED/inpatient discharge diagnosis, (3) ) Vost Resistant Oraanism: Resistant TMP/SMZ-R| 10.4% | 32.1% 6.2% = 0.0% ||TMP/SMZ-R| 23.9% | 61.9% 9.3% | 0.0%
positive blood or urine culture between index ED service days -5 to +2. __still a patient; not discharged by the end of the study oSt kesistant Yrganism, Resistan
Transfers from acute care facilities were excluded. We examined rates of (n=2,820) to the drugs above o i i 0 0 0
resistance to the following drugs/classes: 3rd generation cephalosporins, patient had an invalid index culture date: outside Res!stant to O of the above ant!b!ot!cs 37,675 55.3% 49,808 41.6% NFT-R 20.3% | 40.6% | 49.4% 0.1% | [NFT-R 32.6% | 67.3% | 54.2% 0.0%
. . . L ’ . . Resistant to 2 of the above antibiotics 6,457 95% 18,509 15.5% '
Final analysis cohort ’ ’ FFM-R 66.7% | 66.7% 100.0%| 33.3% FFM-R 70.0% [100.0% | 90.0% | 10.0%

mterroe]c urﬁ'rr]:lca)iltnelma%?;l'?tgts Etljsre'flligttl're]?ltéo ;hen(iD’Rzg%trl]f;d :r}’a:_f;%sg WS g n=187,789 Resistant to 3+ of the above antibiotics 3,199 4. 7% 13,854 11.6% ’
W ulti y | | | VS. . | variati y

Census Division was examined.

Results: 187,789 patients met inclusion criteria; 119,668 (63.7%) were
admitted to the hospital. 4.6% had positive cultures only with gram-
positive Dbacteria; the remainder had at least one gram-negative
pathogen. E. coli was the most common infecting pathogen, present In
72.1% of ED-only infections and 51.4% of those admitted. 44.7% and
58.4% of ED-only and admitted patients, respectively, were resistant to
at least 1 of the 5 drugs/classes examined. We saw substantial regional

Figure 1. Cohort Attrition

RESULTS

Table 1: Resistance Rates by Drug Class and
Hospital Admission Status
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Table 2: Cross-Resistance Rates of E. coli by Drug Class and

Hospital Admission Status

ED; Emergency Department. IPAT; Inpatient

R; nitrofurantoin-resistant. FFM-R; fosfomycin-resistant.

Table 3: Resistance Rates by US Census Division and Drug Class, All Patients;

C3-R; 3"d-generation cephalosporin-resistant. FQ-R; fluoroquinolone-resistant. TMP-SMX-R; trimethoprim-sulfamethoxazole-resistant. NFT-

Presence of at least 1 organism that is resistant to the
following:

variation; resistance to at least 3 of 5 drugs/classes across all patients 3rd Generation Cephalosporins 4915 10.5% 1282 12.8% 2058 11.0% 498 14.8% 843 10.6% 2068 10.2% 5089 10.9% 548 6.4% 2898 11.5%
ranged from 5.0% in West North Central region to 11.1% in East South Fluoroquinolones 13593 29.1% 3458 34.4% 5542 29.5% 833 24.7% 2297 28.8% 5353 26.3% 14421 30.9% 2382 27.7% 7583 30.1%
Central region (national average: 9.1%). Trimethoprim-Sulfamethoxazole 10311 22.0% 2577 25.6% 4979 26.5% 054 28.3% 1739 21.8% 5516 27.1% 11200 24.0% 1870 21.7% (752 30.7%
Nitrofurantoin 10085 21.6% 2359 23.5% 4906 26.2% 530 15.7% 1750 21.9% 4058 20.0% 10452 22.4% 1531 17.8% 5611 22.2%
Conclusion: Patients with cUTI infections presenting to EDs in the US FOSfomyC_in . . 33 0-1% 0 0-0% 13 0-1% ! 0-0% 3 0-0% ! 0-0% 47 0-1% 0 0-0% 0 0.0%
are frequently resistant to many commonly used oral antibiotics, even In MOSF Resistant Organism. Re.S'.St.ant to the drugs above
natients not admitted to the hospital. Local epidemiology and resistance Res!stant to O of the above ant!b!ot!cs 22754 48.6% 4465 44.4% 8337 44.4% 1654 49.1% 3810 47.8% 9537 46.9% 21950 47.0% 4347 50.5% 10629 412.1%
should be considered when making empiric treatment decisions in the ReS!Stant to 1 of the above ant!b!ot!cs 14232 30.4% 2912 29.0% 5865 31.3% 998 29.6% 2548 31.9% 6645 32.7% 13954 29.9% 2690 31.3% 8443 33.5%
ED. New oral options for cUTI patients are needed to address the Resistant to 2 of the above antibiotics 5723 12.2% 1564 15.6% 2589 13.8% 412 12.2% 917 11.5% 2488 12.2% 6399 13.7% 1138 13.2% 3736 14.8%
Resistant to 3 of the above antibiotics 4068 8.7% 1116 11.1% 1969 10.5% 305 9.1% 702 8.8% 1659 8.2% 4384 9.4% 428 5.0% 2422 9.6%

growing challenge of resistance.

Each row in Table 3 is statistically significant (p<0.001) by US Census Division..

INTRODUCTION METHODS CONCLUSIONS REFERENCES

Jernigan JA, et al. Multidrug-Resistant Bacterial Infections in U.S.
Hospitalized Patients, 2012-2017. N Engl J Med. 2020 Apr 2;382(14):1309-
13109.

A retrospective multi-center analysis
Premier Research Database (PHD)
performed examining cUTI patients presenting to the ED;

using data from the .
from 2013-18 was

« Complicated urinary tract infections (cUTIs) are one of
the most common bacterial infections encountered In

Patients with cUTI infections presenting to EDs
In the US are frequently resistant to many

the health care setting.* commonly used oral antibiotics, even in patients 2. Weiner-Lastinger LM, et al. Antimicrobial-resistant path ated

« cUTlI are associated with substantial clinical and patients were classified as “ED only” (those who were 4 . ! . P | -eL”eé' |ashlm“|:’ehr assoc nIdm'lcfIrO -Ia_re-ssl,s mary ?%ens assome(lje
C | . | . . dlSChar ed from the ED Wlthout an admISSIon) and nOt SUbsequentIy admltted to the hOSpIt&' with a Flt ealthcare-associliated Infections: ummary O ata reporte to
economic burden in both the In- and outpatient setting: _ g _ | the National Healthcare Safety Network, 2015-2017. Infect Control Hosp
Emergency Department (ED) visits for UTI are estimated Inpatient” (those who were admitted to the hospital).  Nearly all US Census Divisions exceed Epidemiol. 2020 41(1):1-18,

3. Taylor, R.A., et al. Predicting urinary tract infections in the emergency
department with machine learning. PLoS One 13, e0194085 (2018).

4. Critchley IA, et al. The burden of antimicrobial resistance among urinary
tract isolates of Escherichia coli in the United States in 2017. PLoS One.
2019 Dec 10;14(12):e0220265. doi: 10.1371/journal.pone.0220265.
eCollection 2019.

. Zilberberg M, et al. Antimicrobial Susceptibility and Cross-Resistance
Patterns among Common Complicated Urinary Tract Infections in U.S.
Hospitals, 2013 to 2018 Antimicrob Agents Chemother. 2020 Jul
22;64(8):e00346-20.

Inclusion criteria: Age 2 18 years, primary cUTI diagnhosis,
positive blood or urine culture between index ED/hospital
days -5to +2.

to cost the US over $2 billion per year.3 .
« QOral antibiotics have long been a mainstay of treatment

for cUTIs but use has been compromised by resistance

to oral common used antibiotics.4> °
 In US hospitals, the percentages of E. coli in cUTIs

identifled as  resistant to  extended-spectrum - Drug resistance was defined as resistant (R) or intermediate

cephalosporins, fluoroquinolones, trimethoprim/ () susceptibility results. Individual hospitals were
sulfamethoxazole or classified as multidrug resistant responsible for isolate testing; here, we report values as

(MDR), are increasing rapidly.? captured in the PHD.
 While much research has examined inpatient antibiotic .
resistance among cUTI patients, less is known about
resistance in the ED.
 This study sought to quantify regional resistance rates
among patients who present to the ED with a cUTI.

resistance thresholds cited for empiric use of
trimethoprim/ sulfamethoxazole and
fluoroguinolones for uncomplicated cystitis and
pyelonephritis in women, though we examine a
cUTI patient population in this analysis. .

Exclusion criteria: Patients transferred from other acute care
facilitates.

 Local epidemiology and resistance should be
considered when making empiric treatment
decisions in the ED.

Counts and frequencies were used to characterize the patient
population and resistance rates. The chi-square test was
used to compare counts across categorical variables.
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 New oral options for cUTI patients are needed to
address the growing challenge of resistance.
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analyses were conducted using Stata/MP 15.1 for

Windows (StataCorp LLC, College Station, TX).




