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Urinary tract infection (UTI)
Group [Characteristics

CA-UTI Second most common after respiratory infections
Always treat with antibiotics

HA-IMC Most common infection (40%)
Significant reservoir of resistant strains — associated
with catheterisation (up to 95%)

Mostly as asymptomatic bacteriuria (infection in
biofilm, in patients with a catheter inserted for >7
days)



Factors influencing the course of UT]

 UTlin newborns, infants and toddlers

— Boys predominate up to 6 months of age, then the
incidence rises in girls
— practically always symptomatic course
* most likely as pyelonephritis

* Very critical period in terms of early kidney damage
due to scarring and impaired function

* UTlin children older than 3 years
— From 3 years of age, increase in cystitis in girls

— between the ages of 20 and 50, UTl is 50 times
more common in women than in men

— Later, the incidence in both sexes becomes similar




Pathogenesis

 Women

— Ascending spread of infection in the urinary system
(common type)

— Colonisation of the vaginal introitus and urethra
* Boys

— Colonised perineum and preputium
* Men

— usually bacteria colonising the prostate with obstructive
micturition disorder



Common Frequent Uncommon Rare
(>10%) (1-10%) (0.1-1%) (<0.1%)

Primary E. coli (UPEC) S. saprophyticus Salmonella
Secondary Enterobacter spp. Corynebacteriu
Enterococcus spp Citrobacter spp.  m urealyticum,
Klebsiella spp. M. morganii haemophilus,
P. mirabilis Serratia spp. pneumococcus
P. aeruginosa S. aureus (CAVE!)
Uncertain GBS, Candida, CoNS Acinetobacter
spp
S. maltophilia
Physiological Viridans Bifidobacteria
microbiota streptococci,
G. vaginalis,

lactobacilli



UPEC — virulence factors

Adhesins: recognise specific host receptors
P-fimbriae:

— PapG I-ll pyelonephritis-causing clones

— PapG Il affinity to bladder epithelium

Type 1 fimbriae colonisation of the uroepithelium of the
lower urinary tract, uroplakin receptor

Flagella penetration into the urinary tract, dissemination
Toxins

— alpha haemolysin (present in 50% of UPEC, cytotoxic effect)

— CNF 1 inhibition of phagocytosis persistence of UPEC in the
urinary tract

Extracellular polysaccharides
— Biofilm formation
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UPEC accounts for up
to 20% of faecal strains



Working diaghoses

Lower urinary tract Asymptomatic bacteriuria

infection Acute cystitis

Upper urinary tract Acute pyelonephritis
infection



Grop |igross

Lower urinary tract
infection

Upper urinary tract
infection

Working diagnoses

Asymptomatic bacteriuria
Acute cystitis
Acute pyelonephritis

Women
Sexual activity

X

More common, but usually
uncomplicated cystitis




Working diagnoses
Group |Diagnosis [ prw—

Lower UTI Asymptomatic bacteriuria « Sexual activity
Acute cystitis
Upper UTI Acute pyelonephritis X,

More common, but usually
uncomplicated cystitis

Complicated

- cystitis or pyelonephritis
Risk factors

* Urinary stasis

* Diabetes

* Urinary catheter
e Urinary reflux (including VUR in children)




Clinical units

Lower UTI

Upper UTI

Asymptomatic bacteriuria
Acute cystitis
Acute pyelonephritis

Complicated
cystitis or pyelonephritis

* Women
e Sexual activity

X

More common, but usually
uncomplicated cystitis

* Urinary stasis

* Diabetes

* Urinary catheter
e Urinary reflux

Acute prostatitis or
epididymitis

]

Recurrent
pyelonephritis




Sample for
microbiological —
examination

Symptoms and ‘ -
laboratory findings .
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Symptoms and laboratory findings

Weakness, fatigue, More frequent visits Pain when urinating
elevated body to the toilet
temperature
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Pain in the lower
abdomen




Symptoms and laboratory findings
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Symptoms and laboratory findings

Weakness, fatigue, More frequent visits Pain when urinating
elevated body to the toilet
temperature
» r‘mw
Visits to the GP Leukocyturia, \

erythrocyturia,
nitrites

Pain in the lower If MCRP and/or

abdomen 'NNBC

consider PN




Sample for microbiology

Urine in a sterile tube
— First morning urine

— Cleaned genitals

— Before antibiotics

1. Send within 2 hours

2. Can be stored in the refrlgerator— max. 24 =
hours

3. Or use Uri-cult

0




Culture

* CLED agar plate
— 1 ml of urine

— Overnight cultivation
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Result

 Mostly bacteria
— Most commonly uropathogenic E. coli (UPEC)

* Viruses
— After treatment: CMV or BKV
— Haemorrhagic cystitis: adenoviruses

 Parasites
— Schistosoma haematobium




Result

* Mainly bacteria (+ yeast)

— Community
« 80% UPEC

» 20%: Enterococcus spp. (mostly E. faecalis), Proteus mirabilis,
Klebsiella pneumoniae, Enterobacter spp., Staphylococcus
saprophyticus, Candida spp

— Complicated
 40-50% UPEC

* 50-60%: Klebsiella pneumoniae, Proteus mirabilis, Enterobacter
spp., Providencia spp., Pseudomonas aeruginosa, Enterococcus
spp., Serratia spp., Acinetobacter spp.



Basal interpretation

Midstream urine



> 10e5 One (or two) pathogen(s) Asymptomatic bacteriuria



> 10e5 One (or two) pathogen(s) Asymptomatic bacteriuria

> 10e5 Yes One (or two) pathogen(s) Significant bacteriuria in
any UTI



> 10e5 One (or two) pathogen(s)

> 10e5 Yes One (or two) pathogen(s)

> 10e5 Yes One, two or even more
pathogens

Asymptomatic bacteriuria

Significant bacteriuria in
any UTI

Significant bacteriuria in
complicated urinary tract
infection



> 10e5 One (or two) pathogen(s) Asymptomatic bacteriuria
> 10e5 Yes One (or two) pathogen(s) Significant bacteriuria in
any UTI
> 10e5 Yes One, two or even more Significant bacteriuria in
pathogens complicated urinary tract
infection
> 10e4 Yes One (or two) pathogen(s) Significant bacteriuria in

complicated urinary tract
infections



> 10e5
> 10e5

> 10e5

>10e4

> 10e3

Yes

Yes

Yes

Yes

One (or two) pathogen(s)

One (or two) pathogen(s)

One, two or even more
pathogens

One (or two) pathogen(s)

One (or two) pathogen(s)

Asymptomatic bacteriuria

Significant bacteriuria in
any UTI

Significant bacteriuria in
complicated urinary tract
infection

Significant bacteriuria in
complicated urinary tract
infections

From catheter: significant
Otherwise: grey zone



> 10e5
> 10e5

> 10e5

>10e4

> 10e3

<10e3

Yes

Yes

Yes

Yes

Yes/no

One (or two) pathogen(s)

One (or two) pathogen(s)

One, two or even more
pathogens
One (or two) pathogen(s)

One (or two) pathogen(s)

Polymicrobial

Asymptomatic bacteriuria

Significant bacteriuria in
any UTI

Significant bacteriuria in
complicated urinary tract
infection

Significant bacteriuria in
complicated urinary tract
infection

From one-time
cathetrisation: significant
Otherwise: grey zone

Contamination



> 10e5
> 10e5

> 10e5

>10e4

> 10e3

<10e3

Yes

Yes

Yes

Yes

Yes/no
No

One (or two) pathogen(s)

One (or two) pathogen(s)

One, two or even more
pathogens

One (or two) pathogen(s)

One (or two) pathogen(s)

Polymicrobial

No growth

Asymptomatic bacteriuria

Significant bacteriuria in
any UTI

Significant bacteriuria in
complicated urinary tract
infection

Significant bacteriuria in
complicated urinary tract
infection

From catheter: significant
Otherwise: grey zone

Contamination

After ATB treatment



> 10e5
> 10e5

> 10e5

> 10e4

> 10e3

< 10e3

Yes

Yes

Yes

Yes

Yes/no
No

Yes

One (or two) pathogen(s)

One (or two) pathogen(s)

One, two or even more pathogens

One (or two) pathogen(s)

One (or two) pathogen(s)

Polymicrobial
No growth

No growth

Asymptomatic bacteriuria

Significant bacteriuria in
any UTI

Significant bacteriuria in
complicated urinary tract
infection

Significant bacteriuria in
complicated urinary tract
infections

From catheter: significant
Otherwise: grey zone

Contamination
After ATB treatment

Uncultured agents OR
Too early stage of infection



Empirical treatment (simplified)

Effective against

° First’ take a Sample! UPEC, Gl side effects

IMC First-choice antibioti## | Significance Alternatives (problems)
Acute cystitis Nitrofurantoin High concentrations Pivmecillinam (or
in urine, oral fosfomycin)
administration
Acute Third-generation i.v. distribution, high According to sensitivity
pyelonephritis cephalosporins effect results — then de-
(possibly in escalation according to
combination with findings

Enterococci —

aminoglycosides resistant

 Then according to the AST




WARNING! According to a czech 2016 study, cotrimoxazole should no
longer be used for empirical treatment of urinary tract infections (24%
of E. coli strains are resistant).




Targeted treatment of

* The problem of nosocomial infections
» Especially E. coli, Klebsiella pneumoniae (up to 50%)

Acute cystitis Carbapenems Good efficacy Monotherapy with
aminoglycosides
(toxicity);
possibly
nitrofurantoin,
fosfomycin, if

sensitive
Acute Carbapenems Good efficacy Monotherapy with
pyelonephritis aminoglycosides

(toxicity)




Treatment

 Asymptomatic bacteriuria
— Usually without antibiotics

— Antibiotics definitely for pregnant women and
Immunocompromised patients



Final message

When: abdominal/back pain + dysuria (+ findings in urine)

What to do: send urine sample as soon as possible, then resolve
with antibiotics

What we will do: culture on CLED agar
What will be found: most commonly E. coli, watch out for ESBL
What is administered as empirical treatment:

— Cystitis: nitrofurantoin; pivmecillinam or fosfomycin

— Pyelonephritis: cefotaxime (amoxicillin/clavulanate)

— For ESBL+ strains - carbapenems are the drug of choice, alternatively
aminoglycosides
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