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urinary tract infections
- inflammatory diseases of the urinary tract caused by pathogenic 

microorganisms

- common, frequent infectious disease in the common population (most 
commonly cystitis) with incidence 2-3% per year

- the second leading cause of prescribing antibiotics in primary care

- frequent nosocomial infection



clinical classification
- lower urinary tract infections

- urethra, bladder
- unpleasant but not life-threatening, symptoms usually only local
- most of the infections

- upper urinary tract infections
- ureter, renal pelvis, renal parenchyma
- usually one-sided
- more serious infections, general symptoms, possible development of sepsis
- potentially life-threatening

- uncomplicated
- complicated, secondary (anatomical or functional abnormalities)



etiology
- primary, uncomplicated infections: 

- in 95% one pathogen, usually enterobacteria
- 80% E. coli, 10% Proteus mirabilis
- the remaining <10%:

- GN: Klebsiella, Enterobacter, Providencia, Serratia, Pseudomonas
- GP: Enterococcus faecalis, Staphylococcus saprophyticus

- secondary, complicated, recurrent and nosocomial infections:
- E. coli still dominates, but responsible only of 50% 
- often multiple pathogens are also isolated



Acute cystitis
- epidemiology:

- 2-3% of the population per year
- incidence varies significantly with age, sex

- in women aged 20-30 years is the peak incidence of 0.5-0.7 per year
- in olded age the incidence is rising also in men, and incidence in senium equals (m:w)
- in men without risk factors generally very low incidence

- with the exception of neonatal age, and senium (approx. >65 years)

- risk factors::
- women: history of previous uroinfection, sexual intercourse, pregnancy
- women in senium: lack of estrogen, incontinence, incomplete bladder emptying
- men: strictures, prostatic hypertrophy
- all: lithiasis, catheterization, surgery, neurological diseases, severe general comorbidity (eg. 

diabetes)



Asymptomatic bacteriuria
- not to be confused with acute cystitis
- is the only laboratory finding:

- significant bacteriuria
- leukocyturia
- without clinical symptoms

- frequent findings in patients with risk factors 
(catheterization, surgery, urological abnormalities, senium > 65 years)

- considered as stable colonization as in other mucosal sites
- indicated ATB treatment only:

- pregnancy
- before surgery
- in children exclude the congenital developmental defects of urinary tract



Acute cystitis
- pathogenesis

- ascending infection
- mechanically (procedures, surgery, eg. catheterization)
- the movement of microorganisms itself
- sexual intercourse (mechanically)

- perineal colonization (S. epidermidis, Enterococcus faecalis, Corynebacteria, Candida, 
lactobacillus, Streptococcus agalactiae)

- adherence of microorganisms (fimbria)
- urodynamics

- mechanical flow of urine / urine stasis
- Obstruction (lithiasis, tumor, phimosis, prostate hyperplasia, pregnancy)
- incomplete emptying of the bladder
- antireflux mechanisms, reflux (VUR)

- local immune response
- IgA



Acute cystitis
- clinical course

- dysuria: painful urination
- polakisuria, urgency, tenesmus
- haematuria
- suprapubic pain
- afebrile course majority, may subfebrile
- 1/2 of the uncomplicated uroinfects of women will resolve without treatment within a week



Acute cystitis
- diagnostics

- culturing adequately obtained urine samples
- necessary for men, children
- complicated, recurrent uroinfects
- midstream urine, quantitative culture
- suprapubic puncture
- catheterization (non-cooperative)

- pyuria
- microscopic urine: leukocytes

- haematuria



Akútna cystitída
- diagnostics

- imaging diagnostics: USG, RTG, CT
- men
- complicated uro-infections
- treatment failure, recurrent infection

- USG post-micturition residue
- cystoscopy



Acute cystitis
- treatment

- antimicrobial therapy
- short-term (3-7 days)
- co-trimoxazole, aminopenicillins, second generation cephalosporins, fluoroquinolones
- phosphomycin (also one-dose treatment regimen)
- in case of persistent, recurrent, complicated UTI

-  the cultivation examination is necessary
- symptomatic, supportive treatment (spasmolytics, analgesics, fluids)

- recurrent, complicated UTI
- often not typical pathogens, sometimes resistant to common antibiotics

- nosocomial
- longer antibiotic treatment: 7-14 days
- dif.dg. and treatment of the underlying cause: 

- lithiasis, diverticulum, strictures, chronic prostatitis and other



Acute cystitis
- treatment in pregnancy

- even asymptomatic bacteriuria is treated
- it is the severe risk factor for pyelonephritis (15-40%)

- risk factor for preeclampsia, lower birth weight
- beta-lactams are relatively safe in pregnancy

- (amoxicillin, amoxicillin-clavulanate, cephalosporins)



complicated urinary tract infections
- the underlying cause: functional or structural abnormality of the urinary tract

- strictures, tumors, lithiasis, prostatic hypertrophy, diverticles
- urinary catheters, stents, nephrostomy
- neurogenic bladder, vesico-urethral reflux
- diabetes mellitus
- prostatectomy, cystoscopy, other surgery

- underlying cause facilitates the spread of infection
- obstruction of urine flow, incomplete emptying
- reflux
- by allowing persistence of microorganisms

- high rates of antibiotic resistance, always necessary cultivation



complicated urinary tract infections
- microbiology

- Escherichia coli: remains the most common but less frequent than primary infections
- higher incidence of less virulent microorganisms like:

- Enterobacteriaceae: Klebsiella, Citrobacter, Serratia, Proteus, Providencia
- Pseudomonas aeruginosa
- Enterococcus faecalis, Streptococcus B group, Staphylococci coagulase negative

- increasing antibiotic resistance
- because of frequent antibiotic treatment
- often nosocomial acquired infections
- epidemiological situation



acute pyelonephritis
- inflammation of the renal parenchyma, renal pelvis
- pathogenesis

- most commonly ascending from the lower urinary tract
- haematogenic and lymphatic spread is possible, but rare (in uncomplicated, immunocomp.)

- staphylococcal bacteraemia, candidemia
- E. coli, Klebsiella, Enterococcus, Proteus (similar to lower urinary tract infections)
- interstitial and tubular inflammation
- possibly tubular necrosis with microabscience formation

- risk factors
- similar infections of the lower urinary tract (which precede)
- pregnancy (progesterone, ureteral dilation, weakened peristalsis, urinary retention)
- vesicoureteral reflux (children)



acute pyelonephritis
- clinical course

- typically: fever and pain in lumbar region, nausea, vomiting
- development of sepsis, possible development of MODS

- general signs: weakness, fatigue, malaise, consciousness
- typically the signs of lower urinary tract infection precedes 
- but possible as well poor and non-specific clinical course

- especially in children, polymorphic elderly patients
- nonspecific abdominal pain, fatigue

- nephrolithiasis

- colic pain



acute pyelonephritis
- renal and perinephric abscess

- possible complication of acute pyelonephritis
- particularly in cases of severe comorbidities (DM, immunosuppression)
- clinical course similar to acute pyelonephritis

- but without improvement in antibiotic treatment (> 4 - 5 days)
- sometimes poorer, non-specific clinical picture

- general symptoms of sepsis, septic shock, MODS
- fatigue, malaise, weakness, nausea

- imitation of acute abdomen

- very difficult differential diagnosis



acute pyelonephritis
- diagnostics

- pyuria, bacteriuria
- cultivation adequately obtained urine samples
- hemocultures (septic patients)
- basic laboratory examinations
- distinguishing severity of the state, treatment and clinical management
- USG

- detection of complicating factors, particularly lithiasis
- easily accessible, noninvasive, safe, highly sensitive

- CT
- confirmation of lithiasis, abscesses, changes in the parenchyma of the kidney
- especially in differential diagnosis doubts 

- appendicitis, pancreatitis, diverticulitis, other inflammatory diseases in the pelvis



acute pyelonephritis
- treatment

- to decide if hospitalization and parenteral administration of antibiotic therapy is necessary
- in uncomplicated,milder forms outpatient treatment is possible
- comorbidities, condition, patient compliance

- antibiotic treatment
- immediately empirical, effective on the expected pathogens, good penetration

- adjustment according to cultivations optionally
- recurrent, nosocomial

- depends on previous ATB treatment and cultures, epidemiological situation
- fluoroquinolones: ciprofloxacin
- cephalosporins: e.g. ceftriaxone
- aminoglycosides, ampicillin, carbapenems (resistant, nosocomial)

- supportive, symptomatic treatment
- analgesics, internal environment, rehydration, sepsis and shock treatment



acute pyelonephritis
- treatment

- obstruction
- urological intervention

- abscess
- > 3-5 cm drainage, eventually nephrectomy



Thanks for your attention.



case 1:
- 22-years old women, without history of chronic illness, presents with 3 days of 

painful urination, from today bloody urine.

- what is the most probable diagnosis?
- what more specific questions would you ask to complete the clinical course 

and confirm the most probable diagnosis and to exclude complications or 
complicating factors?

- what laboratory and imaging tests would you perform?
- what treatment would you recommend?
- what kind of clinical check is needed?



case 2:
- 55-years old men, with history of diabetes mellitus 2nd type, obesity, arterial 

hypertension, presents with 1 week of painful urination, 3 days fever and 
nausea, and now pain in left lumbar region.

- what is the most probable diagnosis?
- what more specific questions would you ask to complete the clinical course 

and confirm the most probable diagnosis and to exclude complications or 
complicating factors?

- what laboratory and imaging tests would you perform?
- what treatment would you recommend?
- what kind of clinical check is needed?


