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Abstract: Urinary tract infections (UTIs) represent one of the most common bacterial infections
encountered in clinical practice. They affect individuals of all ages but are particularly prevalent
among women, children, and the elderly. UTIs involve microbial invasion of the urinary system,
including the urethra, bladder, ureters, and kidneys. This article reviews the etiology,
pathogenesis, clinical manifestations, diagnostic approaches, and current treatment strategies of
UTIs, emphasizing the importance of early diagnosis and appropriate antimicrobial therapy to
prevent complications.
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Introduction

Urinary tract infection is a significant global health problem, accounting for millions of
outpatient visits and hospital admissions annually. UTIs may present as uncomplicated infections
limited to the lower urinary tract or as complicated infections involving the upper urinary tract
and systemic manifestations. If inadequately treated, UTIs may progress to chronic kidney
disease or sepsis. Understanding their underlying mechanisms and evidence-based management
is essential for effective prevention and treatment.

Etiology

The etiology of UTIs is predominantly bacterial. Gram-negative organisms originating from the
intestinal flora are the most frequent causative agents.

The most common pathogens include:

-Escherichia coli, responsible for approximately 70-90% of community-acquired UTIs
-Klebsiella species

-Proteus mirabilis

-Enterococcus faecalis

-Staphylococcus saprophyticus

-Pseudomonas aeruginosa, particularly in nosocomial infections

-Candida albicans in immunocompromised or catheterized patients

-Predisposing factors include female gender, poor hygiene, pregnancy, diabetes mellitus, urinary
tract obstruction or stones, prolonged catheterization, frequent sexual activity, and
immunosuppression.

Pathogenesis
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UTIs most commonly develop via the ascending route. Microorganisms colonize the periurethral
area and ascend through the urethra into the bladder. Bacterial adhesion to the uroepithelium,
mediated by fimbriae and adhesins, plays a crucial role in establishing infection.

The main stages of pathogenesis are:

1. Entry of pathogens into the urinary tract

2. Adhesion to uroepithelial cells

3. Bacterial proliferation and induction of inflammatory response

4. Activation of innate and adaptive immune mechanisms

5. Ascension to the kidneys, resulting in pyelonephritis in severe cases

6.Anatomical features, such as the shorter urethra in women, significantly increase susceptibility
to infection.

Clinical Forms and Manifestations

UTIs are classified according to the anatomical site involved:

Urethritis — inflammation of the urethra

Cystitis — infection of the urinary bladder

Pyelonephritis — infection of the renal pelvis and parenchyma
Asymptomatic bacteriuria — presence of bacteria in urine without symptoms

Typical clinical manifestations include dysuria, increased urinary frequency and urgency,
suprapubic pain, cloudy or malodorous urine, fever, chills, flank pain, and general malaise.
Systemic symptoms are more prominent in upper urinary tract infections.

Diagnosis

Diagnosis of UTI is based on a combination of clinical evaluation and laboratory investigations.
Key diagnostic methods include:

Urinalysis, revealing leukocyturia, bacteriuria, and occasionally proteinuria or hematuria

Urine culture, considered the gold standard for pathogen identification and antibiotic
susceptibility testing

Blood tests, showing leukocytosis and elevated inflammatory markers in complicated cases

Imaging studies, such as ultrasonography, computed tomography, or magnetic resonance
imaging, used to detect structural abnormalities or complications

Treatment
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The primary goals of treatment are eradication of the infectious agent, symptom relief,
prevention of complications, and reduction of recurrence.

Antimicrobial Therapy

Empirical antibiotic therapy should be initiated based on clinical presentation and later adjusted
according to culture results. Commonly prescribed antibiotics include fosfomycin, nitrofurantoin,
fluoroquinolones, beta-lactam antibiotics, and cephalosporins.

The duration of treatment depends on the severity and location of infection:
Uncomplicated cystitis: 3—7 days

Acute pyelonephritis: 10—-14 days

Supportive Treatment

Supportive measures include adequate hydration, analgesics, antipyretics, and antispasmodics.
Probiotics may be used to restore normal intestinal and vaginal microflora following antibiotic
therapy.

Prevention

Preventive strategies focus on minimizing risk factors and include sufficient fluid intake, timely
voiding, proper genital hygiene, avoidance of hypothermia, and management of underlying
chronic diseases. In recurrent UTIs, prophylactic antibiotic therapy may be considered under
medical supervision.

Conclusion

Urinary tract infections remain a major clinical challenge due to their high prevalence and
potential for serious complications. Early diagnosis, rational use of antibiotics, and preventive
measures are essential to achieve favorable outcomes and reduce recurrence. Continuous
monitoring of antimicrobial resistance patterns is necessary to optimize treatment strategies.
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