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Urinary tract infection (UTI) is a term that is applied to a
variety of clinical conditions ranging from localized
infection of the bladder with lower urinary tract symptoms
to pyelonephritis with severe infection of the kidney and
the potential for resultant urosepsis

DEFINITION



EPIDEMIOLOGY
• Neonates: Males have twice the rate of UTIs compared to
females. 
• 6-12 months: Male-to-female ratio is 1:4. 
• Overall: More common in females. 
• Children: Uncircumcised males have 85% higher
incidence. 
• Elderly (>65 years): Increased risk due to incontinence
and chronic catheter use. 
• Morbidity and Mortality: Highest in infants and the elderly



RISK FACTORS 
Structural or functional abnormalities of the urnary tract: : 
• Prevent bladder emptying and/or result in urinary stasis.. include: -
-  Benign prostatic hyperplasia
- Congenital malformations causing vesicoureteral reflux
- Urinary bladder diverticulum
- Neurogenic bladder
- Urinary tract calcul



RISK FACTORS 
Sex:
• Female individuals: anatomically predisposed because the urethra is shorter
and anal and genital regions are in close proximity → bacteria spreading from
the anal region → colonization of vagina → ascending UTIs 
• Male individuals: higher risk in uncircumcised male infants 

Pregnancy: 
hormonal changes during pregnancy → urinary stasis and vesicoureteral reflux
→ increased risk of UTIs 



RISK FACTORS 
 Postmenopause: ↓ estrogen → ↓ vaginal lactobacilli → ↓ vaginal pH →↑

colonization by E. coli 

 Chronic constipation: common cause of UTIs in children  

Prior conditions: 
• Previous UTI 
• History of kidney surgery 
• Immunosuppression 
• Diabetes mellitus 



RISK FACTORS 
 Sexual Intercourse 

• Postcoital cystitis (honeymoon cystitis): a lower urinary tract infection that
occurs in women after recent sexual activity. It can cause irritation of the urethral
meatus and facilitate bacterial entry into the urethra (e.g., from the genital and/or
anal region). 
• Diaphragm and spermicide use 

 Catheter-associated urinary tract infection (CAUTI): 
• Caused by indwelling urinary catheters 
• Most common cause of nosocomial urinary tract infection 



PATHOGENS 
 Bacteria:

• Infection ascends from the urethra to the bladder. 
• Can ascend further to the ureters and the renal pelvises. 
• Causative organisms: 
- Escherichia coli: leading cause of UTI (approx. 80%)
- Staphylococcus saprophyticus: 2nd leading cause of UTI in sexually active women
- Klebsiella pneumoniae: 3d leading cause of UTI- Proteus mirabilis. 
- Nosocomial bacteria: Serratio marcescens. Enterococci spp., and Pseudomonas
aeruginosa are associated with increased drug resistance.
- Enterobacter species. 
- Ureaplasma urealyticum



PATHOGENS 

 Viruses: 

- Immunocompromised patients and children are particularly susceptible to
viral UTI. 
- Adenovirus, cytomegalovirus, and BK virus are commonly involved in
hemorrhagic cystitis. 



Bacterial Entry: 
• Ascending Infection: Commonly from periurethral bacteria (E. coli). 
• Other Routes: 
• Hematogenous spread (e.g., Staphylococcus aureus, Candida). 
• Lymphatogenous spread via pelvic lymphatics. 
• Direct extension from adjacent organs (e.g., fistulas, abscesses). 

 Bacterial Pathogenic Factors: 
• E. coli:- Adhesion: Pili-mediated attachment to epithelial cells.
- Hemolysin Production: Aids tissue invasion.
- K Antigen: Prevents phagocytosis

PATHOGENESIS



Host Defenses factors: 
• Normal vaginal and periurethral flora In females: contain microorganisms like
lactobacillus that help prevent uropathogenic colonization 
• Unobstructed urinary flow with the subsequent washout of ascending bacteria is
essential in preventing UTI 
• Urine Properties: (its osmolality, urea concentration, organic acid concentration,
and pH) inhibit bacterial growth and colonization. It also contains factors that inhibit
bacterial adherence, such as Tamm Horsfall glycoprotein (THG) 
• Urinary Epithelium: Acts as a barrier and initiates immune responses. 
• Serum & Urinary Antibodies: Enhance phagocytosis and inhibit adherence. 

PATHOGENESIS



CLASSIFICATION 
 By location of infection: 

• Lower UTI: Infection of the bladder (cystitis), the most common location of UTIs. 
• Upper UTI: Infection of the kidneys and ureter (pyelonephritis) 

 By severity of infection: 
• Uncomplicated UTI: Infection in nonpregnant, premenopausal women without other
risk factors for infection. 
• Complicated UTI: Infection in patients with risk factors for infection, treatment failure,
or recurrence.
•Urosepsis.



CLASSIFICATION 
 By source of infection: 

• community- acquired UTI: acquired outside of a healthcare settings and/or that
manifests within 48 hours of hospital admission 
• health care- associated UTI 

By frequency: 
• Recurrent UTI: ≥ 3 episodes of symptomatic, culture-proven UTI in one year or ≥ 2
episodes in 6 months. 

 By clinical presentation: 
• Asymptomatic bacteriuria (ASB): Significant bacteriuria without clinical features of
UTI. 
• UTI: bacteriuria and clinical features of UTI



CLINICAL FEATURES 
  lower UTI: 
• Irritative lower urinary tract symptoms (LUTS)[ Increased urinary frequency,
Urinary urgency, Dysuria] 
• Hematuria • Suprapubic tenderness 

 upper UTI (pyelonephritis) 
• Symptoms of lower UTI 
• Fever, Flank pain, Costovertebral angle tenderness, Fatigue/malaise, Nausea
and vomiting. 



DIAGNOSIS 





Urine Culture 

The gold standard for identification of UTI is the quantitative culture of
urine for specific bacteria. Defining the CFU/mL that represents clinically
significant infection can be difficult. It is dependent on the method of
collection, the sex of the patient, and the type of bacteria isolated.
Traditionally, cultures demonstrating 100,000 CFU/mL are considered
diagnostic of a UTI, but now AAP guidelines suggest pyuria and 50,000
CFU/mL of a single organism are diagnostic of UTI 



Localization Studies 
Occasionally, it is necessary to localize the site of infection. For upper
urinary tract localization the bladder is irrigated with sterile water and a
ureteral catheter is placed into each ureter. A specimen is collected from
the renal pelvis. Culture of this specimen will indicate whether infection
in the upper urinary tract is present. In men, infection in the lower
urinary tract can be differentiated (Figure). A specimen is collected at
the beginning of the void and represents possible infection in the urethra
(VB1). Next, a midstream specimen (VB2) is collected and represents
possible infection in the bladder. The prostate is then massaged and the
patient is asked to void again (VB3), this specimen represents possible
infection of the prostate 





ANTIBIOTICS 
The goal in treatment is to eradicate the infection by selecting the
appropriate antibiotics that would target specific bacterial susceptibility.
The general principles for selecting the appropriate antibiotics include: -
Consideration of the infecting pathogen (antibiotic susceptibility, single-
organism vs polyorganism infection, pathogen vs normal flora,
community vs hospital-acquired infection); - The patient (allergies,
underlying diseases, age, previous antibiotic therapy, other medications
currently taken, outpatient vs inpatient status, pregnancy);- The site of
infection (kidney vs bladder vs prostate 



ANTIBIOTICS 





ACUTE PYELONEPHRITIS 
Definition: Inflammation of the kidney and renal pelvis. •
Symptoms: 

• Chills, fever, costovertebral angle tenderness 
• Lower tract symptoms: dysuria, frequency, urgency 

Common Pathogens: 
• E. coli(70-80%), Klebsiella, Proteus, etc. 
• Gram-positive: Streptococcus faecalis, S. aureus 



Risk Factors: 
• Sexual activity, UTI history, diabetes, urinary
incontinence

 findings :
 • Urinalysis: WBCs, RBCs, positive urine culture 
• Blood tests: Leukocytosis, ↑ ESR, ↑ C-reactive protein 

ACUTE PYELONEPHRITIS 



ACUTE PYELONEPHRITIS 
MANAGMENT
 Hospitalization: 
• Required for 10-30% of cases, especially with sepsis. 
• Empiric Antibiotic Therapy: 
• IV Ampicillin + Aminoglycosides 
• Alternatives: Amoxicillin + Clavulanic Acid, 3rd Gen Cephalosporins 

Outpatient: Fluoroquinolones, TMP-SMX (7-14 days) 

Severe Cases:  
• Bacteremia: 7-10 days parenteral therapy, then oral 10-14 days 

Pregnancy: 
• Admission with parenteral antibiotics due to risk of preterm labor 



EMPHYSEMATOUS PYELONEPHRITIS
Definition: Necrotizing infection with gas in renal tissues. 

Risk Factors: 
• 95% have diabetes, higher incidence in women 
• Renal failure, immunosuppression, obstruction,polycystic kidney 

Symptoms: Fever, flank pain, vomiting, pneumaturia 

Common Pathogens: • E. coli(66%), Klebsiella pneumonia(26%), others 



EMPHYSEMATOUS PYELONEPHRITIS 

Diagnosis: 
• Radiographs (KUB) for gas detection 
• CT scan (more sensitive) 

Management: 
• Blood glucose control, relieve obstruction 
• Parenteral antibiotics, fluid resuscitation 



RENAL ABSCESSES 
 Definition: Severe infection causing liquefaction of renal tissue; may extend beyond Gerota’s
fascia. 
• High-Risk Groups: 
• Diabetes, hemodialysis, IV drug users 

Common Pathogens: 
• E. coli(75%), others: Klebsiella, Proteus, S. aureus 

• Symptoms: • Fever, flank/abdominal pain, chills, dysuria— (>2 weeks) 

Abscesses that form in the renal cortex are likely to arise from hematogenous spread,
whereas those in the corticomedullary junction are caused by Gram-negative bacteria in
conjunction with some other underlying urinary tract abnormalities, such as stones or
obstructio



RENAL ABSCESSES 
Diagnosis: 

• Ultrasound: Anechoic mass, posterior enhancement,lack of vascularity on Doppler imaging
• CT scan: Hypoattenuation, enlarged kidney 

Management: 

• Antibiotics, percutaneous drainage if no response in 48 hours 
• Drainage indicated for abscesses >3 cm 



XANTHOGRANULOMATOUS PYELONEPHRITIS (XGP) 

 Definition: 
Chronic infection leading to severe kidney damage; often hydronephrotic and obstructed ,
unilaterally in most cases. 
Severe inflammation and necrosis obliterate the kidney parenchyma. 
Characteristically, foamy lipid-laden histiocytes (xanthoma cells) are present and may be mistaken
for renal clear cell carcinoma 

Presentation: 
• Flank pain, fever, chills, persistent bacteriuria, palpable mass 
•history of urolithiasis is present in about 35% of patients 
•Urinalysis commonly demonstrates leukocytes, bacteria, and proteinuria. 

Common Pathogens: 
•Serum blood analysis reveals anemia and may show hepatic dysfunction in approximately 50% of
the patients • E. coli, Proteus specie 



Diagnosis: 

• CT scan: Heterogeneous, nonenhancing reniform mass On contrast-enhanced images,
these lesions will have a prominent blush peripherally, while the central areas, which are
filled with pus and debris, do not enhance. 

Management: 
• Kidney-sparing surgery if localized 
• Nephrectomy if infection is diffuse 

XANTHOGRANULOMATOUS PYELONEPHRITIS (XGP) 

bear paw sign' 



ACUTE CYSTITIS 

 Definition: Infection of the lower urinary tract, mostly affecting the bladder. 
•Acute cystitis more commonly affects women than men. 

Symptoms: 
• Dysuria, frequency, urgency, low back and suprapubic pain, hematuria,cloudy/foul-smelling urine. 
• Rare systemic symptoms (fever) 

Common Pathogens:
 • E. coli, Proteus, Klebsiella, Enterobacter 
•The primary mode of infection is ascending from the periurethral/vaginal and fecal flora. The
diagnosis is made clinical



 Diagnosis: 

• Urinalysis: WBCs, possible hematuria 
• Urine culture for pathogen identification 

Management:
 • Antibiotics: TMP-SMX, Nitrofurantoin, Fluoroquinolones (3-7 days) 

Recurrent cases(bacterial persistence or reinfection with another organism): Prophylactic
antibiotics, surgical intervention if needed 

ACUTE CYSTITIS 



ACUTE BACTERIAL PROSTATITIS 

 Definition: 
Inflammation of the prostate associated with UTI. It is believed that infection results from ascending urethral
infection or reflux of infected urine from the bladder into the prostatic ducts. 

Symptoms
 • Abrupt onset: Fever, chills, malaise, myalgia, lower back/perineal pain 
• Urinary retention, tender/enlarged prostate on DRE ,frequency, urgency, dysuria 
•Serum blood analysis typically demonstrates leukocytosis. 
•Prostate-specific antigen levels are often elevated. 

Common Pathogens: 
• E. coli, Enterococci Acute bacterial prostatitis is uncommon in prepubertal boys but frequently affects adult
men. It is the most common urologic diagnosis in men young than 50 years and third most common in men
older than 50 years 



ACUTE BACTERIAL PROSTATITIS 

Diagnosis: 

• Microscopic exam, culture of prostatic expressate, urine culture Management: 
• Antibiotics: Trimethoprim, Fluoroquinolones (4-6 weeks) 
• Severe cases: Hospitalization, parenteral antibiotics (Ampicillin + Aminoglycoside) Urinary
retention: Suprapubic catheter (avoid transurethral

Recurrent UTI
Defined as 22 episodes in 6 months or ≥3 episodes in 1 year.
It may occur due to either persistence or reinfection.
* Persistence (Relapse) : Infection with the same organism that was not completely eradicated after treatment.
• Mechanism:
• Inadequate antibiotic therapy (wrong drug, dose, duration).
• Antibiotic resistance.
• Presence of a nidus for infection (stone, abscess, obstruction, foreign body, fistula).
• Timing: Recurrence usually occurs within 2 weeks of treatment.
• Key clue: Same organism, same antibiogram on urine culture.
Recurrent UTI
• Reinfection: Infection due to a different organism (or sometimes the same organism but after a sterilized urine period).
• Mechanism:
• New infection from periurethral flora ascending into urinary tract.
• Common in women (short urethra, sexual activity, postmenopausal changes).
• Timing: Recurrence occurs >2 weeks after treatment (can be months later).
• Key clue:
• Different organism on urine culture.
• Or same organism but after urine was sterile between infections.


