
E U R O P E A N U R O L O G Y 8 6 ( 2 0 2 4 ) 1 9 5 – 1 9 7
avai lable at www.sciencedirect .com

journal homepage: www.europeanurology.com
Guidelines View

Keep it Simple: A Proposal for a New Definition of Uncomplicated
and Complicated Urinary Tract Infections from the EAU Urological
Infections Guidelines Panel
Gernot Bonkat a,b,*, Florian Wagenlehner b,c, Jennifer Kranz b,d,e

a alta uro AG, Merian Iselin Klinik, Center of Biomechanics & Calorimetry, University of Basel, Basel, Switzerland; b European Association of Urology Urological
Infections Guidelines Panel, Arnhem, The Netherlands; cDepartment of Urology, Pediatric Urology and Andrology, Justus-Liebig-University Giessen, Giessen,
Germany; dDepartment of Urology and Pediatric Urology, RWTH Aachen University, Aachen, Germany; eDepartment of Urology and Kidney Transplantation,
Martin-Luther-University, Halle, Germany
Urinary tract infections (UTIs) are among the most preva-
lent bacterial infections encountered in both community
and health care settings, contributing significantly to
administration of antibiotics in medical practice [1]. UTIs
exhibit a wide spectrum of heterogeneity in terms of their
underlying causes, clinical manifestations, and disease pro-
gression, ranging from relatively benign cases with mild
symptoms (cystitis) to severe and potentially life-
threatening conditions (such as pyelonephritis, bacteremia,
and septic shock).

UTIs are commonly categorized into uncomplicated and
complicated types [2]. According to historical definitions,
uncomplicated UTIs occur in healthy, nonpregnant women,
while all other UTIs fall under the category of complicated
UTIs. This classification is straightforward to comprehend,
yet it carries inherent risks, as it may significantly impact
initial patient management and treatment selection.
According to this classification, for instance, UTI in a young
woman with high-grade fever and pyelonephritis would be
considered uncomplicated, whereas UTI in a young man
with cystitis would be classified as complicated. This sce-
nario poses a risk of mismanagement, as in the first case,
the young female patient with pyelonephritis may be
undertreated with antibiotics not optimal for pyelonephri-
tis, while the young man with cystitis might receive
broad-spectrum antibiotics for several days because all UTIs
in males are considered to be complicated.

The concept of uncomplicated and complicated UTI was
initially delineated in 1992 by the Infectious Diseases
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Society of America and the European Society of Clinical
Microbiology and Infectious Diseases [3]. The aim was to
standardize study cohorts for evaluations of new anti-
infective drugs, with complicated UTIs defined as those
occurring in the presence of catheterization or urinary tract
abnormalities. Over time, subsequent recognition of many
risk factors such as age, immunosuppression, and diabetes
might have allowed more optimized antimicrobial treat-
ment. However, the fundamental definition of complicated
UTIs remains associated with the presence of predisposing
conditions rather than clinical signs of systemic infection.
Recent years have seen further expansion of the criteria
defining complicated UTIs, especially in research guidelines.
According to the US Food and Drug Administration 2018
guideline, complicated UTIs are characterized by a clinical
syndrome involving pyuria and a documented microbial
pathogen, accompanied by local and systemic signs and
symptoms, occurring in the context of urinary tract abnor-
malities or catheterization [4]. This expanded and widely
used definition underscores a combination of local and sys-
temic manifestations in combination with risk factors.
Pyelonephritis is included as a subset of the complicated
UTI category, rendering the term ‘‘uncomplicated
pyelonephritis’’ obsolete [5,6].

Despite, or perhaps precisely because of, these refine-
ments, uncertainties persist, as evidenced by variations in
defining complicated UTIs across studies, leading to
disparities and challenges in interpreting study results
[7,8]. However, real-life patient management cannot be
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Fig. 1 – Concept of uncomplicated and complicated urinary tract infections (UTIs). Both uncomplicated and complicated UTIs are associated with risk factors
that increase the likelihood of challenging clinical progression and hinder treatment effectiveness. Sepsis represents the most severe UTI outcome. Patients
with uncomplicated UTIs generally face a low risk of direct progression to sepsis. The risk of developing a systemic infection is moderate and depends on
specific risk factors. Patients with clinical suspicions of sepsis, flagged by warning scores such as National Early Warning Score (NEWS), Quick Sequential
Organ Failure Assessment (qSOFA), or Modified Early Warning Score (MEWS), have the highest risk of sepsis onset. bUTI = bacteremic UTI; HIV = human
immunodeficiency virus; PVR = postvoid residual; SCI = spinal cord injury. aDepending on risk factors. bFever (temperature >38 �C), chills, or malaise.
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compared to retrospective studies. For example, laboratory
results are not available at a patient’s first visit and
pyelonephritis might still be considered as an uncompli-
cated UTI in clinical guidelines. Given these challenges,
there is a risk of misapplication of guidelines and treatment
recommendations, with potential for impacting patient
care. This emphasizes the need for simpler definitions that
allowing practitioners to categorize UTIs in the relevant
treatment group at the point of care that is appropriate
for the individual patient.

In response to this need, we propose a modified classifi-
cation scheme for UTIs aimed at enhancing consistency in
clinical practice and providing a comprehensive framework
for understanding diverse presentations. This scheme
retains the terms ‘‘uncomplicated’’ and ‘‘complicated’’ while
emphasizing the clinical signs and symptoms of systemic
infection to categorize UTIs. It also recommends considera-
tion of sex-specific factors, reflecting emerging knowledge
regarding genetic and microbiome distinctions between
males and females.

We propose the following approach. The urinary tract is
composed of urine-producing organs (kidneys), a urine-
storing organ (bladder), and a urine-draining system (ureter
and urethra). To simplify our approach, infection of the ure-
thra (urethritis) is discussed separately because of its asso-
ciation with sexually transmitted diseases. Ureteritis refers
to inflammation of the ureter; it is rare and mostly associ-
ated with cystitis and pyelonephritis and therefore it is
not considered as its own condition. The resulting defini-
tions are as follows.
1. An uncomplicated UTI is a localized urinary tract infec-
tion (ie, cystitis) without any signs of systemic infection
in either sex. Risk factors predisposing to a severe clinical
course or treatment failure might be present and should
be considered and addressed.

2. A complicated UTI is a systemic urinary tract infection
with or without localized symptoms originating from
any site in the urinary tract in either sex. Risk factors
predisposing to a severe clinical course or treatment fail-
ure might be present and should be considered and
addressed.

According to these new definitions, UTIs can manifest as
either uncomplicated (localized) or complicated (systemic).
Both uncomplicated and complicated UTIs may be accom-
panied by risk factors that increase the likelihood of a chal-
lenging clinical course and jeopardize treatment success.
Clinicians must be aware of these risk factors, particularly
urinary tract abnormalities included in the original UTI def-
initions, and keep them at the forefront of their considera-
tions (Fig. 1). Building on this clear classification,
clinicians can promptly differentiate between a predomi-
nantly outpatient-manageable UTI and a more complex
UTI presenting with systemic signs. Accompanying risk fac-
tors, such as urinary catheters (catheter-associated UTIs),
UTIs in neurological patients, urinary tract obstruction,
and UTIs in renal transplant patients, warrant individual
attention.

An important point is that differentiation between infec-
tions in biological males and females is imperative. Consid-
eration of male sex as a risk factor per se is antiquated and
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lacks support from contemporary literature. Instead, cur-
rent evidence highlights the significant influence of biolog-
ical sex, whether female or male, on various immune
phenotypes, particularly immune responses to diseases
affecting mucosal surfaces including the urothelium. Fac-
tors such as sex hormones, sex chromosomes, sexual dimor-
phism, and sex disparities collectively shape responses to
urinary tract diseases, including bladder infections [9,10].

Our aim in proposing this new classification is to stimu-
late scientific discourse and provide clinicians with a robust
framework for classifying UTIs. The proposed classification
would provide clarity and facilitate effective clinical man-
agement of UTIs, and acknowledges the importance of
addressing clinical and sex-specific nuances in the care of
individual patients.
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