Relatedness of Urinary Escherichia coli Strains and Connection

Sehool of Between Strain Type and Clinical Presentation

MEDICINE Anet Szatkowskil!, Venkatesh Bai, Ph.D.2, and Matthew D. Sims, M.D., Ph.D.?3

1Class of 2022 M.D. Candidate, Oakland University William Beaumont (OUWB) School of Medicine, Rochester, MIl, USA
2Section of Infectious Diseases and International Medicine, Department of Internal Medicine, Beaumont Royal Oak, Royal Oak, M|, USA
SDepartments of Internal Medicine and Foundational Medical Studies, Oakland University William Beaumont School of Medicine, Rochester, MI, USA

OU
WB

OAKLAND UNIVERSITY WILLIAM BEAUMONT

Introduction Results Conclusions
* Prevalence of community-associated urinary tract « 13 distinct major clusters of E. coli were found.
infections (UTIs) is 0.7% in the United States.’  Strain type J was by far the most common (27.1%).
« A UTI is defined as symptomatic bacteriuria, and UTls can A number (87) of isolates were not a part of any major
be further divided into bladder infections (cystitis) or : cluster.
kidney infections (pyelonephritis). | * None of the clusters had a clear association with
« Signs and symptoms associated with cystitis: pain or asymptomatic bacteriuria, cystitis, or pyelonephritis nor
burning with urination (dysuria), an increase in frequency mild or severe presentations.
of urination, an increase in urgency to urinate, suprapubic « Afew clusters had no cases of pyelonephritis or severe
pain, and/or blood in urine (hematuria) presentation; however, due to the low number of
« Signs and symptoms associated with pyelonephritis: , A T — \ = - . — & symptomatic patients (<3 patients) in these clusters,
fever, chills, flank pain, costovertebral-angle tenderness, . =it ke 1ol ! e o kR .kD =) 5 N _ : pyelonephritis and severe presentations may not have
and/or nausea or vomiting, with or without symptoms of | | 1 V1 18 .. | ] 1 been detected simply due to their lower prevalence.
cystitis® H ” H M H | H H ‘&T ” ” ” H hm M W m H mm[ lmﬂﬂ WH m[ * Findings suggest that host factors play a larger role in
« E. coliis the most common pathogen responsible for ”]”” Y Y A S S patients’ presentations and the disease course than the
« Studies have found unique characteristics associated with : : . : : . . S  Limitations:
strains of E. coli that commonly cause cystitis,>5:7 but Figure 1. Dendrogram showing 13 distinct major clusters among the urinary E. colfisolates. « Arelatively low number (317) of E. coliisolates
there has yet to be a study that directly links patients’ were collected and analyzed.
symptoms to the exact strains of E. col.. Cluster « Only samples from the North Clinical
- The goals of this study were to determine whether specific A B C D E F G H | J K L M None |Total Microbiology Laboratory at Beaumont RO were
strains of E. coli are associated with cystitis, Presentation collected and analyzed.
pyelonephritis, or asymptomatic bacteriuria (AB); whether Unknown 2 2 1 0 0 0 2 0 1 / 3 0 2 S 25 (8%) « Only isolates from patients in the ED and those
specific strains are related to more serious infections; and Asymptomatic 4 2 3 4 4 S S 38 |6 1 / 28 114 (36%) admitted who grew E. coli in their urine cultures
whether specific strains could be geomapped to specific Altered mental |1 1 0 0 0 1 3 1 1 / 1 0 0 9 25 (8%) were analyzed as those had clinical information
areas within Southeast Michigan using postal codes. status available.
. . . Symptomatic 5 7 5 5 3 1 13 3 2 34 7 7 16 45 153 (48%) * Future study:
Aims and Objectives Type of UTI . Alarger study which sub-divides patients by
Aim 1: Determine whether connections can be made Cystitis 4 6 3 4 3 1 7 2 1 31 |4 5 11 (32 [114 (75%) community acquired UTIs, healthcare associated
between specific bacterial strains and the development of a Pyelonephritis |1 1 2 1 0 0 6 1 1 3 3 2 13 |39 (25%) UTls, or catheter associated UTls
symptomatic UTI vs. asymptomatic bacteriuria. Severity
Aim 2: Analyze relatedness of strains in different types of Mild 5 6 |3 |4 [3 1 |10 |1 |2 (28 |3 |4 |13 (33 [113 (74%) References
symptomatic UTlIs. Severe 3 1 2 1 0 0 3 2 0 6 4 3 3 12 40 (26%) 1. Tandogdu Z, Wagenlehner FME. Global epidemiology of urinary tract
« Aim 2A: Determine if specific strains are more associated Total of Each |11 14 8 8 7 6 23 9 8 86 17 8 25 87 317 (100%) infections. Curr  Opin Infect  Dis. 2016;29(1):73-79.
with cystitis or pyelonephritis. Strain Type (3.5%) |(4.4%) |(25%) |(25%) |(22%) [(1.9%) |(7.3%) |(2.8%) |(25%) |(@27.1%) |(5.4%) |(2.5%) |(7.9%) |(27.4%) doi:10.1097/QC0.0000000000000228 | o
] _ _ _ _ _ o . 2. Hooton TM. Clinical practice. Uncomplicated urinary tract infection. N Engl
» Aim 2B: Determine if specific strains are more associated Table 1. Symptomatic presentation as related to strain type for patients with urine cultures positive for E. coli J Med. 2012;366(11):1028-1037. doi:10.1056/NEJMcp1104429
with mild infection (without sepsis) vs severe infection 3. Flores-Mireles AL, Walker JN, Caparon M, Hultgren SJ. Urinary tract
(with sepsis) based on clinical presentation of patients. bt Shelby Macomb Figure 2. Geomap of each strain cluster I/?/faiclggcs/\mi%%ﬁggg 5y;’1rg(%(;:hza(sngl?zne]sszt.chc;ir:“;%?glggse;rr:gmtirciggzggt pHons.
Aim 3: Geomap the strains which cause UTIls and 5y Township New  of urinary E. coli within the local 4. Ejrnaes K. Bacterial characteristics of importance for recurrent urinary tract
asymptomatic bacteriuria to determine if there are postal < : (53) Chesterfield catchment area for Beaumont RO. infections caused by Escherichia coli. Dan Med Bull. 2011;58(4):B4187.
codes with hotspots for specific strains and if those strains Vo . Rochester Hills 5. Roos V, Nielsen EM, Klemm P. Asymptomatic bacteriuria Escherichia coli
. . : : B . . strains: adhesins, growth and competition. FEMS Microbiol Lett.
have a clear clinical association as noted in Aim 2. » Ancht  Frequency of the strain type s 2006:262(1):22-30. doi:10.1111/j.1574-6968.2006.00355.x
repr nted by the size of the pie w . 6. Cordeiro MA, Werle CH, Milanez GP, et al. Curli fimbria: an Escherichia
Methods erce Stgrling Harrison Oerilalyeflf e :lcclastyreper:se?ltzd Zieppcideesdgree coli adhesin associated with human cystits. Braz J SMicrobio/.
« Cultures that grew E. coli from adult patients (=18 years Bloomfield Heights Township shown 2016;47(2):414-416. doi:10.1016/j.bjm.2016.01.024
old) seen in the emergency department (ED) or admitted West Bloomfield Township Troy - - 7. Firoozgh F Sa_ff.ari M, Neamati F et al_. Detegt_ion of virulence genes in
: . . QA Fraser 94 Escherichia coli isolated from patients with cystitis and pyelonephritis. Int J
to Beaumont Royal Oak (RO) Hospital ordered in routine VS Infect Dis. 2014;29:219-222. doi:10.1016/j.ijd.2014.03.1393
clinical care and processed by standard operating Y == A Warren g B A BE BH K
procedures in the Clinical Microbiology Laboratory were (s) N ﬂg O ‘J\_‘ B mr R B Acknowledgements
collected. “ . . .
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« The Bruker IR Biotyper fingerprinted the the E. coli based
on its carbohydrate profile and generated a dendrogram. EMBARK | on Discovery and Scholarshi



