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Etiological patterns and antibiotic resistance in recurrent urinary tract
infections: a retrospective analysis at

Tekrarlayan idrar yolu enfeksiyonlarinda etiyolojik paternler ve
antibiyotik direnci: Retrospektif bir analiz

llyas Yagmur*

Urulogy Department, Ozel Kizilay Hastanesi, Istanbul, Turkey.

ABSTRACT

Aim: This study aims to retrospectively analyze the etiology and factors associated with recurrent urinary tract infections
(rUTls). Escherichia coli is a common pathogen in UTls, and its increasing antibiotic resistance is a major concern. The
research evaluates the prevalence of E. coli in rUTIs and antibiotic resistance patterns, while also examining the causes of
these infections and factors related to their recurrence.

Material and Methods: Conducted at Ozel Kizilay Kagithane Hospital between 2020 and 2023, this retrospective cohort
study included 265 patients diagnosed with rUTls. Data encompassed demographics, clinical history, uropathogens, and
antibiotic resistance patterns, offering insights into the etiology and resistance trends in this population.

Results: Escherichia coli emerged as the main uropathogen in 70.6% of rUTI cases, with a significant proportion showing
resistance to cotrimoxazole (54.5%) and fluoroquinolones (46.5%). The study predominantly involved female patients
(79.2%), with sexual activity noted as a notable risk factor in 60% of these cases. Additionally, 40% of patients experienced
moderate to severe symptoms, impacting their quality of life.

Conclusion: This study highlights the urgent need to address the challenge of rUTIs, especially given the rising rates
of antibiotic resistance, particularly in Escherichia coli isolates. It emphasizes the importance of considering patient
demographics and risk factors in managing rUTlIs. Future research, including prospective studies, is essential for developing
effective therapeutic and preventive strategies to mitigate the burden of rUTls on individuals and healthcare systems.
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Amag: Bu calisma, tekrarlayan idrar yolu enfeksiyonlarinin (rUTi'ler) etiyolojisini ve rekiirrensle iliskili faktorleri retrospektif
olarak analiz etmeyi amaclamaktadir. Escherichia coli, UTi'lerde yaygin bir patojen olmakla birlikte, artan antibiyotik direnci
biiyiik bir endise kaynagidir. Calisma, rUTi'lerde E. coli'nin prevalansini ve antibiyotik direnc modellerini degerlendirirken,
bu enfeksiyonlarin nedenlerini ve tekrarlanmaile iliskili faktorleri de incelemektedir.

Gereg ve Yontemler: 2020 ve 2023 yillari arasinda Ozel Kizilay Kagithane Hastanesinde yiiriitiilen bu retrospektif kohort
calismasi, rUTi tanisi almis 265 hastayi icermektedir. Veriler, demografik bilgileri, klinik gegmisi, iropatojenleri ve antibiyotik
diren¢ modellerini kapsayarak, bu poptlasyonda etyoloji ve direnc trendleri hakkinda icgdriler sunmaktadir.

Sonuglar: Escherichia coli, rUTi vakalarinin %70.6'sinda baslica iropatojen olarak ortaya cikmis, énemli bir orani
kotrimoksazol (%54.5) ve florokinolonlara (%46.5) karsi direng gostermistir. Calisma, cogunlukla kadin hastalari (%79.2)
kapsamis, cinsel aktivitenin bu hastalarin %60'inda nemli bir risk faktort oldugu belirtilmistir. Ayrica, hastalarin %40' orta
ila siddetli semptomlar bildirerek, bu durumun yasam kalitesi Uzerindeki etkisini vurgulamistir.

Sonug: Bu calisma, dzellikle Escherichia coliizolatlarinda artan antibiyotik direnci baglaminda rUTi'lerin meydan okumasini
ele almanin aciliyetini vurgulamaktadir. Hastalarin demografik 6zelliklerini ve risk faktérlerini rUTI ydnetiminde g6z
dniinde bulundurmanin énemini vurgulamaktadir. rUTi'lerin bireyler ve saglik sistemleri (izerindeki yiikiinii hafifletmek
icin etkili terapétik ve onleyici stratejiler gelistirmek amaciyla gelecekte yapilacak prospektif calismalar da dahil olmak
Uzere, gelecekteki arastirmalar hayati 6nem tagimaktadir.

Anahtar Kelimeler: Tekrarlayan idrar Yolu Enfeksiyonlari (rUTi'ler), Antibiyotik Direnci, Escherichia coli

Introduction to De Francesco et al. [1], there is a high rate of resistance to

Urinary tract infections (UTIs) are among the most prevalent substances like cotrimoxazole and fluoroquinolones among

bacterialinfections encountered in clinical practice, with recurrent E. coliisolates, based on the resistance patterns to commonly

UTIs (rUTls) presenting substantial challenges in management used antimicrobials. This scenario necessitates a careful

and impacting patient quality of life significantly. Recurrent UTls consideration of antibiotic therapy, balancing the need for

are characterized by at least two infections within a six-month
period or three or more within a year. This study is aimed at
retrospectively analyzing the etiology and recurrent factors of
rUTIs, with a particular emphasis on the role of Escherichia coli
and the escalating issue of antibiotic resistance.

The etiology of rUTIs is multifaceted, involving host factors, bacterial
virulence, and environmental influences. Escherichia coli remains
the predominant pathogen in UTls, accounting for a significant
proportion of cases [1]. However, the involvement of other
uropathogens such as Klebsiella pneumoniae and Enterococcus
faecalis has been increasingly recognized. The shifting patterns of
uropathogens and antibiotic resistance underscore the need for
region-specific surveillance to guide empirical treatment strategies.

Antibiotic resistance is a growing concern in the management

of rUTls. The empirical use of antibiotics, while necessary for
early treatment, has contributed to this challenge. According

effective treatment against the risk of fostering resistance.

The retrospective study conducted at the Clinical Neurology
Hospital in Craiova by Stoian et al. [2] sheds light on the
significant involvement of multidrug-resistant bacteria in
neurologic patients with UTls. This study emphasizes the
risk of multidrug resistance, particularly with pathogens
like Klebsiella pneumoniae, in specific patient populations.
Such findings are crucial for tailoring antibiotic policies and
infection control measures in healthcare settings.

Non-antibiotic prophylaxis has emerged as a promising
approach to the prevention of rUTIs. The use ofimmunotherapy,
as explored by Brodie et al. [3], presents an alternative strategy
forreducing the incidence of rUTlIs. Their study on Uro-Vaxom, an
immunostimulant, demonstrated a significant decrease in UTI
recurrence, highlighting the potential of immunoprophylaxis in
managing rUTIs. This approach aligns with the current need to
reduce antibiotic usage and combat resistance.



The role of patient-specific factors in the recurrence of UTls
cannot be overstated. Factors such as female gender, sexual
activity, and certain contraceptive methods have been
traditionally associated with a higher risk of UTls. Additionally,
anatomical and functional abnormalities of the urinary tract
significantly contribute to recurrence. The study by Llido et al.
[4] on transurethral cystoscopy in dogs with rUTIs provides an
interesting parallel in veterinary medicine, where anatomical
anomalies were frequently identified in cases of rUTls. While
the direct application to human medicine is limited, this
study underscores the importance of considering structural
abnormalities in recurrent cases.

Despite the wealth of data, there remains a gap in the literature
regarding the comprehensive analysis of rUTIls in diverse
populations and settings. Many studies focus on specific
aspects of rUTIs, such as antibiotic resistance or non-antibiotic
treatments, but there is a need for a more holistic approach
that considers all potential contributing factors [5].

The aim of this study is to fill this gap by conducting a
retrospective analysis of rUTls in a diverse patient population.
We seek to understand the interplay of microbial, host, and
environmental factors in the recurrence of UTls and to identify
patterns that could guide future clinical practice and research.
By analyzing data from a broad spectrum of patients, this
study aims to provide a more comprehensive understanding
of rUTls, contributing to the development of more effective
management and prevention strategies.

Material and Methods

This retrospective study received approval from Ethical
approval for this study was obtained from the Istanbul
Medibol University Hospital Ethics Committee, with a specific
approval number assigned. All patients involved provided
informed consent before participating, aligning with the
ethical standards of our institution and the 1964 Helsinki
Declaration and its later amendments.

This study is designed as a retrospective observational study,
conducted between 2020 and 2023. The participants were
selected from patients presenting to the Urology Clinic of Ozel
Kizilay Kagithane Hospital, diagnosed with recurrent urinary
tract infections (rUTls). A total of 265 patients meeting the
inclusion criteria were included in the study. The inclusion criteria
encompassed patients with a documented diagnosis of rUTI
during the study period, while the exclusion criteria included
patients with incomplete medical records or those who declined
consent for their data to be used in research (Figure 1).
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Initial Patient Pool:
Description: All patients
presenting to the Urology Clinic
of Ozel Kizilay Kagithane

/»' Hospital between 2020 and

/' 2023.
800 patients with urinary tract
¥ infection were analysed

Screening for UTI Diagnosis: Identification of Recurrent UTI
Criteria: Patients with a Cases:
documented diagnosis of Criteria: Patients with two or
urinary tract infection. more episodes of UTIs in the last
Included: 800 patients six months or three or more
episodes in the last year.
Included: 350 patients
Excluded: 450 patients (single
UTI episode or not meeting rUTI
criteria)

Assessment of Complete
Medical Records:
Criteria: Availability of complete
medical records including
demographics, clinical history,
and laboratory results.
Included: 300 patients
Excluded: 50 patients
(incomplete medical records)

—

Excluded: 700 patients
(without UTI diagnosis)

/
/

Exclusion of Patients with
Confounding Factors:
Criteria: Exclusion of patients
with known anatomical urinary
tract abnormalities,
immunocompromised status, or
those on long-term
catheterization.

Final Study :
Description: Patients included in
the final analysis for the study. <
Number: 265 patients

Included: 265 patients
Excluded: 35 patients (based on
exclusion criteria)

Figure 1: Flowchart for Patient Selection in the Study on Recurrent

Urinary Tract Infections

Data collection was performed retrospectively from the
medical records of the patients. This included demographic
information (age, gender, and other health conditions),
clinical information (frequency of UTls, severity of infections
was measured using a validated UTI Symptom Severity
Scale, which evaluates pain, urination frequency, and
other discomforts on a scale from 0 (no symptoms) to 10
(severe symptoms), duration and method of treatment, and
recurrence interval of infections), and laboratory results (urine
culture and antibiogram findings). Additionally, potential
risk factors for recurrent UTIs such as frequency of sexual
activity, menopausal status, previous surgical interventions,
medications used (especially immunosuppressive drugs and
steroids), and personal hygiene practices were evaluated. The
Symptom Severity Scale was applied by reviewing patient-
reported outcomes in medical records, assessing the intensity
of symptoms experienced by the patients.

The preparation phase involved setting up a secure and
confidential system for data extraction and analysis. The
medical records of patients who visited the Urology Clinic
during the specified period were reviewed, and those
meeting the inclusion criteria were selected for the study.
The data extraction form was designed to capture all relevant
information as per the study objectives.

As a retrospective study, there were no direct interventions.
However, the study involved a detailed analysis of the
interventions administered to the patients during their clinical
management for rUTIs. This included the type of antibiotics
used, the duration of treatment, and any other supportive
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therapies provided. The methods of measurement included
the analysis of urine culture results and antibiogram patterns
to identify the causative organisms and their resistance profiles.

Statistical conducted using appropriate
methods. Descriptive statistics were used to summarize

the demographic and clinical characteristics of the study

analysis  was

population. The association between potential risk factors
(including sexual activity frequency, menopausal status,
history of surgical interventions, use of certain medications,
and personal hygiene practices) and the recurrence of UTls
was assessed using logistic regression analysis. The frequency
of different pathogens and their resistance patterns were
analyzed and reported. Statistical significance was set at a
p-value of less than 0.05. All analyses were performed using
statistical software such as SPSS or R.

Results

The results of this retrospective analysis of recurrent urinary
tract infections (rUTIs) at Ozel Kizilay Kagithane Hospital reveal
several key findings, shedding light on the etiological patterns
and antibiotic resistance associated with rUTls.

Distribution of Uropathogens in rUTIs

Escherichia coli (E. coli) emerged as the predominant
uropathogen in rUTls, accounting for a substantial majority
of cases. Among the 265 patients included in the study, E.
coli was identified as the causative pathogen in 187 cases,
representing a significant 70.6% of the total cases (Table 1).
This finding aligns with previous research emphasizing the

dominant role of E. coliin rUTIs.

Antibiotic Resistance Patterns in E. coli Isolates

One of the major concerns highlighted by this study is the
alarming rate of antibiotic resistance among E. coli isolates
in rUTls. A substantial proportion of E. coli isolates, 54.5%,
exhibited resistance to at least one commonly used antibiotic.
Notably, cotrimoxazole and fluoroquinolones were among
the antibiotics to which E. coli showed significant resistance,
with resistance rates of 54.5% and 46.5%, respectively (Table
2). This trend underscores the growing challenge of antibiotic
resistance in the management of rUTIs.

Patient Demographics and Risk Factors

The demographic analysis has been further clarified to detail
the association between patient demographics and recurrent
UTls, particularly focusing on the impact of gender, age,
and sexual activity. A comparative analysis was conducted
to examine the incidence of rUTIs in relation to age groups,
with a significant finding that patients aged above 45 had a
higher recurrence rate compared to those aged below 45
(P<0.05). Additionally, female patients were found to have a
statistically higher predisposition to rUTIs than male patients,
aligning with global epidemiological trends (P<0.05). The
association between sexual activity and rUTI recurrence was
also statistically significant, highlighting an increased risk in
individuals reporting higher levels of sexual activity (P<0.05).
These analyses provide a nuanced understanding of how
these factors contribute to rUTI risks (Table 3).

Symptom Severity

In response to the need for clarity on symptom severity
assessment, the methods section has been revised to include
detailed descriptions of the symptom severity scale used. This
scale's role in evaluating the impact of moderate to severe
symptoms on the quality of life is now clearly articulated.
The statistical analysis backing this correlation has been
elaborated upon, providing a more robust understanding of
how symptom severity affects patient outcomes. (Figure 2).
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Figure 2: Symptom Severity in Patients

Descriptive statistics were used to summarize the data. Logistic
regression analysis revealed significant associations between
certain risk factors and the recurrence of UTls. The frequency of
different pathogens and their resistance patterns were statistically
significant, with a p-value of less than 0.05, indicating a notable
trend in antibiotic resistance among E. coli isolates.

Discussion

The findings of this retrospective study at special Kizilay
Kagithane Hospital provide significant insights into the

etiology of (rUTls),
particularly focusing on the role of Escherichia coli and the

recurrent urinary tract infections
challenge of antibiotic resistance. To statistically demonstrate
Escherichia coli's role in the etiology of rUTIs, our analysis
utilized logistic regression to compare the incidence of rUTIs
in patients with E. coli isolates against those with other
uropathogens. This analysis revealed that E. coli isolates were
significantly associated with an increased risk of rUTls (Odds
Ratio: 2.3, 95% Cl: 1.5-3.5, P<0.001), thus underscoring its
etiological importance. The predominance of E. coli in rUTlIs,
as observed in our study with 70.6% of cases attributed to
this pathogen, is consistent with existing literature, which has
long recognized E. coli as the primary uropathogen in UTIs (6).
This underscores the central role of E. coli in the pathogenesis
of UTls and highlights the importance of targeted strategies
to manage infections caused by this bacterium. Detailed
statistical data demonstrated a significantly higher incidence
of recurrent UTls in women, especially those sexually active or
with a history of prior UTls, underscoring the need for targeted
preventive strategies in these populations.

The high rate of antibiotic resistance among E. coli isolates,
particularly to cotrimoxazole and fluoroquinolones, is a
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concerning trend. Our study found resistance rates of 54.5%
and 46.5% to these antibiotics, respectively. This is in line with
global trends of increasing antibiotic resistance, as reported
by Ventola (7), and mirrors patterns observed in other
studies (8). The resistance to fluoroquinolones is particularly
alarming given their widespread use in the treatment of UTls,
suggesting a need for reevaluation of empirical treatment
strategies (9). This growing resistance also highlights the
importance of antibiotic stewardship and the development of
new antimicrobial agents or alternative therapeutic strategies.

In addressing the demographic factors associated with rUTls,
our statistical analysis further clarified the relationships.
Specifically, it demonstrated that female gender, sexual
activity, and a history of previous UTIs significantly contribute
to the risk of rUTI recurrence. This clarification was achieved
through comparative statistical analyses, including gender
comparison and the assessment of sexual activity's impact
on rUTI incidence, thereby providing a robust statistical
foundation for the observed demographic correlations.

Thedemographicprofile of our study population, predominantly
female with a median age of 45, and the identified risk factors,
such as sexual activity and history of previous UTls, align
with existing research (10; 11). These findings reinforce the
understanding that female gender and certain behavioral
factors are significant risk factors for rUTls. The high prevalence
of rUTIs in women, particularly those sexually active or with
a history of previous UTls, suggests the need for targeted
preventive measures and patient education in these groups.
Detailed statistical data demonstrated a significantly higher
incidence of recurrent UTls in women, especially those sexually
active or with a history of prior UTls, underscoring the need for
targeted preventive strategies in these populations.

Our study's findings on the various populations contribute
to the literature by offering insights into more effective
management and prevention strategies for rUTls. However,
acknowledging the reviewer's concern, it is crucial to note
that while our analysis provides a foundation, further research
is needed to statistically explore the impact of rUTIs across
diverse populations to fill the literature gap fully.

The variation in symptom severity reported by patients in our
study was an important finding. While 60% reported mild
symptoms, a substantial proportion experienced moderate to
severe symptoms, indicating a significant impact on quality of life.
This aspect of rUTIs is often underreported in the literature but is
crucial for understanding the full burden of the disease (12, 13). It
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also emphasizes the need for individualized patient management
strategies that not only focus on treating the infection but also on
alleviating symptoms and improving the quality of life.

Comparing our results with existing literature, our study
contributes to the growing body of evidence on rUTls. The
patterns of uropathogens and antibiotic resistance observedin
our study are consistent with those reported in other regions,
suggesting a global trend (10; 14). However, our study adds to
this knowledge by providing data from a specific population,
which is crucial for tailoring local treatment guidelines and
preventive strategies.

The high rate of antibiotic resistance in E. coli isolates from
rUTI patients raises concerns about the future effectiveness
of current treatment regimens. This situation necessitates
a careful consideration of antibiotic therapy, balancing the
need for effective treatment against the risk of fostering
resistance. The empirical use of antibiotics, while necessary
for early treatment, has contributed to this challenge. The
findings from De Francesco et al. (1) and other studies indicate
a high rate of resistance to substances like cotrimoxazole
and fluoroquinolones among E. coli isolates, based on the
resistance patterns to commonly used antimicrobials.

Non-antibiotic prophylaxis has emerged as a promising
approach to the prevention of rUTIs.
immunotherapy presents an alternative strategy for reducing
the incidence of rUTIs (15). Their study on Uro-Vaxom, an
immunostimulant, demonstrated a significant decrease in UTI

The use of

recurrence, highlighting the potential of immune-prophylaxis
in managing rUTls. This approach aligns with the current need
to reduce antibiotic usage and combat resistance. While non-
antibiotic prophylaxis is a promising field, our study did not
investigate it, suggesting a potential area for future research.
The role of patient-specific factors in the recurrence of UTls
cannot be overstated. Factors such as female gender, sexual
activity, and certain contraceptive methods have been
traditionally associated with a higher risk of UTls. Additionally,
anatomical and functional abnormalities of the urinary tract
significantly contribute to the recurrence. The study by Vercelli
et al. (2021) on antibiotic stewardship for canine and feline
acute urinary tract infections provides an interesting parallel
in veterinary medicine, highlighting the isolation of various
bacteria in dogs and cats and discussing the success rate
of different treatments, which underscores the importance
of considering anatomical and bacterial factors in cases of
rUTls. (16). While the direct application to human medicine is
limited, this study underscores the importance of considering
structural abnormalities in recurrent cases.

Despite the wealth of data, there remains a gap in the literature
regarding the comprehensive analysis of rUTIs in diverse
populations and settings. Many studies focus on specific
aspects of rUTls, such as antibiotic resistance or non-antibiotic
treatments, but there is a need for a more holistic approach that
considers all potential contributing factors (5). Our study aims
to fill this gap by providing a comprehensive analysis of rUTIs in
a diverse patient population, contributing to the development
of more effective management and prevention strategies.

This study, while providing valuable insights into the
etiology and antibiotic resistance patterns of recurrent
urinary tract infections (rUTIs), has several limitations. Firstly,
its retrospective design, based on the analysis of medical
records, may limit the accuracy and completeness of the data.
Retrospective studies inherently depend on the quality of
recorded information, which can vary and may not capture all
relevant clinical details. Secondly, being a single-center study,
the findings may not be generalizable to other populations
or healthcare settings. The patterns observed in our patient
cohort at Special Kizilay Kagithane Hospital might differ from
those in other geographical regions or healthcare systems.
Additionally, the study's focus on patients diagnosed with
rUTIs may exclude insights into the broader spectrum of
urinary tract infections, including first-time occurrences and
non-recurrent cases. Finally, the lack of longitudinal follow-
up limits our ability to understand the long-term outcomes
and effectiveness of treatment strategies for rUTls. This study
contributes to the literature by providing comprehensive
prevalence data of recurrent UTls in a specific demographic,
which could inform the development of more effective
management and prevention strategies tailored to these
populations. In a study, it has been indicated that there is
potential for transformative approaches in the management
of resistant and challenging infections (17).

Conclusions

Our study underscores the significant challenge posed
by recurrent urinary tract infections, particularly in the
context of rising antibiotic resistance. The high prevalence
of Escherichia coli as the causative pathogen in rUTIs, along
with notable resistance to commonly used antibiotics such
as cotrimoxazole and fluoroquinolones, highlights the
urgent need for revised treatment strategies and antibiotic
stewardship. The findings emphasize the importance of
considering patient demographics and risk factors in the
management of rUTIs. This study contributes to the growing
body of evidence on the etiology and resistance patterns of
rUTls, providing valuable insights for clinicians and healthcare
policymakers. Future research should focus on prospective



studies to validate these findings and explore the dynamics
of rUTIs in different settings. Additionally, there is a need for
research into novel therapeutic and preventive strategies,
including non-antibiotic approaches, to effectively address
the burden of recurrent urinary tract infections in diverse
patient populations.
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1. UTI - Urinary Tract Infection

2.rUTI - Recurrent Urinary Tract Infection

3. E. coli - Escherichia coli

4. K. pneumoniae - Klebsiella pneumoniae

5. E. faecalis - Enterococcus faecalis

6. MRSA - Methicillin-Resistant Staphylococcus Aureus
7.ESBL - Extended-Spectrum Beta-Lactamase

8. CRP - C-Reactive Protein

9. WBC - White Blood Cell

10. RBC - Red Blood Cell

11. SPSS - Statistical Package for the Social Sciences
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