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~ DEFINITION

Urlnary tract infection (UTI) s a term that is applled to a o %

\t\\f;varletof clinical conditions ranging from localized
;“"*f:jtnfectlon of the bladder with lower urinary tract symptoms
- 1o pgelonephntls Wlth severe mfectlon of the kldney and

;_\.fthe potentlal for resultant urosep5|s



 Neonates: Males have twice the rate of UTIs compared to
females.

e 6-12 months: Male-to-female ratio Is 1:4.

e Overall: More common In females.

e Children: Uncircumcised males have 85% higher
Incidence.

e Elderly (>65 years): Increased risk due to incontinence
and chronic catheter use.

 Morbidity and Mortality: Highest in infants and the elderly ‘




8 Structural or functional abnormalities of the urnary tract: :

Il - Prevent bladder emptying and/or result in urinary stasis.. include:
Il - Benign prostatic hyperplasia

B - Congenital malformations causing vesicoureteral reflux

@l - Urinary bladder diverticulum

t - Neurogenic bladder

- Urinary tract calcul




y Sex:

il - 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

il ° Male individuals: higher risk in uncircumcised male infants

P S

§ Preghancy:
hormonal changes during pregnancy — urinary stasis and vesicoureteral reflux
B _, increased risk of UTIs
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~_RISK FACTORS

Postmenopause: | estrogen - | vaginal lactobacilli —» : vaginal pH -1

| colonization by E. coli

Chronic constipation: common cause of UTlIs in children

e

il - Prior conditions:
B« Previous UTI

&
i

il ° History of kidney surgery

i
f

!
.

| - Immunosuppression
il - Diabetes mellitus




,\\“‘ ke e ST

____RISKFACTORS

¥ - Sexual Intercourse

e 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).
i * Diaphragm and spermicide use

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

~ {(@yS/




"= +® PATHOGENS "¢

~ e Infection ascends from the urethra to the bladder.

g e « Can ascend further to the ureters and the renal pelvises.

| ~~~~»~-~~~~Ga-usat|ve- organisms:

' Escherlchla coli: leading cause of UTI (approx 80%)

o Staphylococcus saprophyticus: 2nd leading cause of UTI in sexually active womer

KlebS|eIIa pneumoniae: 3d leading cause of UTI- Proteus mirabillis.

Nosocom|al bacteria: Serratio marcescens. Enterococci spp., and Pseudomonas

aeruglnosa are associated with ir creased drug resistance. ’ *
- Enterobacter spec:|es , i :

- Ureaplasma urealytlcum




- ®* PATHOGENS

-
# Viruses:

Immunocompromlsed patients and children are particularly susceptible to
_viral UTL.

Adenowrus cytomegalowrus and BK virus are commonly mvolved in
‘hemorrhaglc cystltls i ‘

SUPLVEE SR S ——



PATHOGENESIS

* Ascending Infection: Commonly from periurethral bacteria (E. coli).
e Other Routes:

« Hematogenous spread (e.g., Staphylococcus aureus, Candida).

e Lymphatogenous spread via pelvic lymphatics.

 Direct extension from adjacent organs (e.g., fistulas, abscesses).

 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
e 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)

e Urinary Epithelium: Acts as a barrier and initiates Immune responses.
e Serum & Urinary Antibodies: Enhance phagocytosis and inhibit adherence.




SSIFICATION

)f By Iocatlon of mfectlon
- Levver UTI Infectron of the bladder (cystrtrs) the mOost common Iocatron of UTIs.
L Upper fTI Infectlon of the krdneys and ureter (pyelonephrltls)

By severity oflnfectlon EEEEEEEEEREE
. Un@cemphcated UTI Infectron n nonpregnant premenopausal women W|thout other
‘TlSk%aCtOI'S for |nfect|on N R e ' e e e

Ik Complrcated UTI Infectron in patrents wrth rrsk factors for |nfect|on treatment failure,

,,,,or recurrence L B S . G T I
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ASSIFICATION

By source of |nfectl0n

; communrty acqulred LTl acqulred outsrde of a healthcare settrngs and/or that
manrfests within-48 hours of hospital admission

. heafth Care assocrated UTI

)fo frequency

L= Recurrent UT]I. >3 eplsodes of symptomatlc culture- proven UTI in one year or=2
~;-“-6prsodes |n 6 months -

i i ! ! { {
i ; .: i i ¢ / 'Z 1
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)fly cllnlcal presentatlon

. Asymptomatlc bactenuna (ASB) Srgnrflcant bactenuna wrthout clinical features of
UT| L 5,:&, E.J CM“—«WC @y\g y clcw\k: f]‘w"eml-"f‘ ei('rp} v pftgnq,,\t— wom f‘ ov  befre pf'"DCfJMALS

~UTI bacterrurr

and clrnrcal features of UTI




lower UTI:
e rritative lower urinary tract symptoms (LUTS)[ Increased urinary frequency,

Urinary urgency, Dysuria]
 Hematuria ¢ Suprapubic tenderness

upper UTI (pyelonephritis)
e Symptoms of lower UTI
e Fever, Flank pain, Costovertebral angle tenderness, Fatigue/malaise, Nausea
and vomiting.
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An uncomplicated UTI consists of an infection in an otherwise healthy patiemm ‘
tract atomy. On the other hand, a complicated UTI can occur when anatomic abnormalities,
immunocompromised state, or multi-drug-resistant bacteria allow for increased bacterial
colonization or decreased therapeutic efficacy Diagnosis of UTI in an adult is sometimes difficult to
establish and relies on urinalysis and urine culture. Occasionally, localization studies may be
required to identify the source of the infection. Most often, the urine is obtained from a voided
specimen. Standard diagnosis of UTI is completed by urinalysis and urine culture of 100 CFU/mL
(where CFU = colony-forming units) of bacteria.

American Academy of Pediatrics (AAP) guidelines suggest that if a urinalysis demonstrates positive
leukocyte esterase or nitrite on testing, urine should be obtained via catheterization or suprapubic
aspiration for culture prior to start antimicrobial therapy In children who are not toilet-trained, a
urine collection device, such as a bag, is placed over the genitalia, and the urine is cultured from the
bagged specimen. These two methods of urine collection are easy to obtain, but potential
contamination from the vagina and perirectal area may occur. A negative urine culture via a bagged
specimen in children ensures that there is a low likelihood If a patient has an indwelling catheter, a
urine specimen should be obtained from the collection port on the catheter.




Test Purposel/Action Interpretation _

80-90% sensitive, 60-98%

U.nne. Tests.fo.r MMy SIS specific for UTI when both
Dipstick Test | and nitrite are positive
Leukocyte Produced by the breakdown Indicates presence of WBCs
of white blood cells (WBCs) in | in urine (5-15 WBC per high-
Esterase : .
e o urine power field (hpf))
Presence suggests Gram-
Produced by reduction of negative bacterial
Urinary Nitrite dietary nitrates by many iInfection.More reliable when
more sec::‘ﬁb _ | Gram-negative bacteria bacterial count is >100,000
Poof by semtehne CFUs/mL
« qonersh 16 WRC mare fhus S »
Examines urine sediment gyuria threshold: 3 WBC/hpf
Microscopic Counts WBCs and bacteria in | in dilute urine, 6 WBC/hpf in

after centrifugation for WBCs
and bacteria

the urine to confirm UTI. concentrated urine for UTI
diagnosis in children.

Examination




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.

re in m(J Shrawa cleawn cakcin

Traditionally, cultures demonstrating @00I000IGRWIML 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
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Localization Studies

Occasionally, It iIs necessary to localize the site of infection. For upper
urinary tract localization the bladder Is irrigated with sterile water and Q
ureteral catheter is placed into each ureter. A specimen is collected from
the renal pelvis. Culture of this specimen will indicate whether infection
INn 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
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The Four Specimens:
Sample Full name
VB1 First voided urine

VB2 Midstream urine Bladder

EPS xpressed prostatic Prostate fluid (after Positive - Prostatitis
i prostatic massage)

VB3 /VBS Post-massage urine Prostate
(Voided Bladder
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Prostatitis if EPS cannot



ANTIBIOTICS

The goal In treatment Is to eradicate the infection by selecting the o
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

Because most antibiotics are cleared from the

body by the Recommended antimicrobial agents
liver or the kidney, certain and duration of therapy based upon the type
antimicrobial agents need to be adjusted in the of UTI for adult

presence of liver or renal disease:
Diagnosis Choice of antibiotics Duration of therapy

Renal diseases (Cr dlearance <30 mL/min) Cystitis 15t TMP-SMX 1-3 days
Aminoglycosides 2nd: Fluoroquinolone
H;:;: n, ceftizoxime Pyelonephnts ;sr:' C:\:’toqunolone 7-10 days ‘
- ‘generation
Cefonicid, ceftazidime (,,M;gw.,,
Cefuroxime, cefepime 3rd: Aminopenicilin/BLI
Cefpirome, moxalactam Complicated 15t Fluoroquinclone Afebrile: 2 weeks
Carbenicillin, ticarcillin, ticarcillin-clavulanate uTr 2nd: Aminopenicllin/BL  Febrile: continue for
Vancomycin 3rd: h'dh.waion my; days
Tetracyclines (except doxycycline) cephalosporin
Sulfonamides Aminoglycosides (minimum 2 weeks)
Hepatic diseases (with elevated bilirubin) Prostatitis 1st: Huoroquinolone Acute: 2 weeks
Chloramphenicol 2nd: 2nd-generation Chronic: 4-6 weeks
Tetracyclines cephalosporin
3rd: 3rd-generation
WF'Wk diseases Epididymitis ;z F::’vom 14 days
Cefoperazone cephalosporin
Carbenicillin :r
Ticarcillin st Doxycydline
Azlocillin 2nd: Macrolide
Mezlocillin Urethritis* 15t M ceftriaxone + Single dose
Piperacillin azithromycin 7 days

2nd: Doxycychine



Antibiotic

codkvawdi coked

TMP-ShX = 7~

b Gontraindi caled
in Eirsk i

Fluoroquinolones
( ek Re pregrest)

> safe i 2™ rimeshe
Nitrofurantoin
ng of Choice
Eor  Cyshh's
A’n%oﬁytms
profein  sptbagis inhibihne

Cephalosporins
b caun ve given M
prCaNCU~Sy

Mechanism of
Action

inhibits
bacterial folate

metabolism
(antimetabolite)

Inhibsts bactenal DNA
gyrase (inhibats
replication)

Inhibats bactenal enzymes
and DNA activity

Inhibits bacterial DNA
and RNA synthesis

Indeleds Do Cob vl Sy Paces

Spectrum of Activity

Good against many Gram-negatwe
and Gram-positive bacteria (except
Enterococcus and Pseudomonas

spp.-)

Broad spectrum (peimanly Gram-
negative, some Gram-postive)

Effective against most Gram-
negatve (except
Pseudomonas, Proteus),
Staphylococci, and Enterococci

Effective against most Gram-anegatve
baciena, some Gram-positve (with amgiciin)

Broad spectrumc 1st.gen {Gram-pasitve, E.
col, Protews, Kiehsiela), 2nd-gen
(anaercbes, H. Inlluenzae), 3rd- & 4th.gen
(broad Gramanegatve)

Adverse Reactions

Hypersensitivity, rashes,
gastrointestinal upset,

leukopenia, thrombocytopenia,

photosensitivity

Mild gastrointestinal upset,
dizziness, hghtheadedness

Gastrointestnal upset, penpheral
neurapatity, hepatotoxicy, pumanasy
hypersensavity, intersttial changes

Nephrotoxicity, ototoxicity

Hypersensativity, Gl upset

Contraindications/Precautio
ns

Not for patients with folic acid
deficiency, G6PD deficiency, AIDS,
or pregnant women.

Contraindicated in pregnancy, and
should be used cautiously in children

due to potential cartilage damage.

Contrandicated in renal impairment
(CrCl < 30 mL/min), Should notbe—
used for complicated UTI, =

pyelonephritis, or prostatitis.

Use with caution in renal impairment;
monitor drug levels to avoid toxicity.

Caution In patients wath known

cephalosporin allergies; adjust dose In
renal iImpairment.




ACUTE PYELONEPHRITIS

Definition: Inflammation of the kidney and renal pelvis. ¢
Symptoms:

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

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

)
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Risk Factors:
e Sexual activity, UTI history, diabetes, urinary
Incontinence

findings :
e Urinalysis: WBCs, RBCs, positive urine culture
» Blood tests: Leukocytosis, 1 ESR, 1 C-reactive proteifiiaitas ki

- rephamegely
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UTE PYELONEPHRITIS

MANAGMENT

Hospitalization:

* Required for 10-30% of cases, especially with sepsis.

 Empiric Antibiotic Therapy:

o [V 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 PYEI.ONEPHRITIS

S opadask veny L (i)

Q-\Definition: Necrotizing infection with gas in renal tissues.

5é|sk Factors | | , TN
o 95% have dlabetes  higher incidence in women | | | | ‘
. Renal fallure |mmunosuppressmn obstructlon polycystlc kldney

symptoms Fever, -flank pain, vomiting, pneumaturia

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




EMPHYSEMATOUS PYELONEPHRITIS

;Dlagn05|s |
.- Radlographs (KUB) for gas detection

s CT scan (more sensitive)

Conkiagt

\i‘Management“ i
-~ Blood glucose control relleve obstructlon
o parenteral antibiotics, fluid resuscitation

SP: 31.9mm

GEMEBICAL SYSTEMS




RENAI. ABSCESSES

L) F{b \oracd samp]-mws

Deflnltlon Severe mfectlon Causmg Irquefactron of renal trssue may extend beyond Gerota’s
fascra B s

f “ High- RISk Groups _ ,

. Dlabetes hemodralysrs IV drug users

Comrhon Pathogens »
. E coI|(75%) others KlebS|eIIa Proteus S aureus

SymtomsFever ﬂanldabzdominal pain, chills, dysuria— (>2 weeks)

i Abscesses that for..,_.,.[..‘ |n the renaI cortex are I|ker to arise from hematogenous spread

. “whereas those in the cortlcomedullary junctlon are caused by Gram-negative bacteria in

| conjunctlon with so ne othen underlylng urlnary tract abnormalltles such as stones or
obstructio e e |




RENAL ABSCESSES

o UItrasound Anech0|c mass, posterior enhancement lack of vascularity on Doppler i |mag|ng

J CT scan Hypoattenuatlon enIarged kldney

o Antlblotlcs percutaneous dralnage |f no response in 48 hours

o Dralnage |nd|cated for abscesses >3cm




- XANTHOGRANULOMATOUS PYELONEPHRITIS (XGP)

Deflnltlon

| | Chronlc |nfect|on Ieadlng to severe kldney damage often hydronephrotic and obstructed ,
:_tunllaterally in most cases.

;\__Severe mflammatlon and necr03|s obllterate the kidney parenchyma.

H__Charactenstlcally foamy lipid-laden histiocytes (xanthoma cells) are present and may be mistaken

__for. renaI cIear cell carcinoma.

;.“____Presentatlon e it o i

- FJank pain, fever Chl||S per3|stent bacteriuria, palpable mass .
m.\--hlstory of urollth|a5|s IS present in about 35% of patients |
~~~-tUFIna|ySIS commonly demonstrates leukocytes, bactena and proteinuria.

Common Pathogens | | |
-Serum bieod anaIyS|s reveals anemla and may show hepatlc dysfunction in apprOX|mater 50%
the patlents E CO|I Proteus speC|e e % Gy s |




XANTHOGRANULOMATOUS PYELONEPHRITIS (XGP)

f“"Diagn\o"s*i_s:‘ -

- CT scan Heterogeneous nonenhancmg reniform mass On contrast-enhanced iImages,
;e\“___\_.these Iesmns will have a prominent blush peripherally, while the central areas, which are
_filled with pus and debris, do not enhance.

,W___Management =
__« Kidney-sparing surgery if Iocallzed
. N?PhreCtme if infection is diffuse
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ACUTE CYSTITIS

Deflnltlon Infectlon of the lower urinary tract, mostly affectlng the bladder.

‘“iAcute cystrtrs more commonly affects women than men.

“Symptoms -
K Dysuna frequency urgency low back and suprapubrc pain, hematurra cIoudy/fouI smellrng urine.
B Raresystemrc symptoms (fever) o

“Common Pathogens ; .
¢ E| CO|I Proteus, Klebsrella Enterobacter .
__N-The prrmary mode of mfectron 1S ascendrng from the penurethral/vagrnal and fecaI flora The g s Ll
N_dragnosrs is made cI|n|caI | ' ' '




ACUTE CYSTITIS

— Diag niosis:

~+Urinalysis: WBCs, possible hematuria
e Urine culture for pathogen identification

S s et B ' " i ' : Image 1: Demonstrating large renal abscess on axial CT scan with arrow tip on hyperdense rim.
M an ag e m e nt : Case courtesy of Dr. Ian Bickle, Radiopaedia.org, rID: 29853
f el line v

s Antlblotlcs TI\/IP SMX, Nltrofurantom ﬂ

o e PoSieor“ﬁ cin

Recurrent cases(bacterlal per5|stence or relnfectlon with another organlsm) Prophylactlc
éM___amtlblotlcs surglcal mterventlon if needed

P SO .



~ 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

e 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
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Diagnosis:

e Microscopic exam, culture of prostatic expressate, urine culture Management:

e Antibiotics: Trimethoprim, Fluoroquinolones (4-6 weeks)

e Severe cases: Hospitalization, parenteral antibiotics (Ampicillin + Aminoglycoside) Urinary
retention: Suprapubic catheter (avoid transurethral



