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History taking

Dysurea : symptom of  burning or pain upon 

urination

Important points in history in a child with dysurea

1.Associated urinary symptoms: urgency,frequeny

,hematuria,abdominal or loin pain,fever

2. Family history of  stones,dietary habits

3.History of  vaginal discharge,itching



Differential diagnosis of  dysurea

1.infections of  genitourinary tract 

:pyelonephritis,cystitis,urethritis

2. vulvovaginitis : infections

3. chemical irritation from soaps, poor 

hygiene,inproper wiping

4.stones.hypercalcuria,hyperoxlauria,

hyperuricosuria

5.others  as labial adhesions, sexual abuse ,trauma



physical examination

1.temp, renal angle and suprapubic tenderness

2.genitalia exam : look for vulvitis,discharge,meatal

stenosis

Labial adhesions

3.Back for sacral dimple

Indicate bladder dysfunction

4.Palpable bladder, stool



Urinary Tract Infections
8% girls,2% boys had UTI by age of   11

5% of  febrile infants had UTI

Highest incidence during first year.more in females

M >F as neonate,more in  uncircumsized

Recurrence rate 12- 30% in first 6-12 m after UTI

Ascending infections from periurethral colonization,rarely

hematogenous spread





symptoms

 In neonates: fever , sepsis,decrease

feeding,hypoactivity ,Failure to thrive,prolonged

jaundice

 In children :fever ,vomiting,abdominal,flank

pain

 Urinary symptoms:dysuria,frequency,urgency

,new onset day or night time 

incontinenance,hematuria ,smelly urine,diarrhea



History of  UTI

Bladder diary of  voided volume,as frequency,urge

incontinence,voided volume, holding manevours

Bowel habits;frequency and consistency

History of  previous UTI

Relation of  UTI to toilet training

Family history of  UTI  in siblings



Urine specimen

 Urethral cathertization or suprapubic aspiration

 Clean cath

 Midstream in toilet trained 

 Bag not used has a high false positive result,high

risk of  contamination





Diagnosis
Diagnosis: urine culture and microscopy, 

:Simple urine analysis

Pyuria is more than 5 cells per HPF

Klebsiella UTI low rates of  pyurea

Microscopic hematuria is common,macroscopic

seen in 25%

Urine gram stain of  bacteria is most sensitive and specific

Negative analysis with symptoms doesn’t rule out UTI



Automated urine analysis

Pyuria is more than 10 cells/ul

Dipstick for LE:(not specific) 

Dipstick for nitrite :(specific but not sensitive),if  

negative doesn’t rule out UTI

High CRP, neutrophilic leukocytosis indicate 

pyelonephritis





Which children will have urine tested ?

Risk factors for UTI

For females :  White race, age <12 months, 

temperature >39o C, fever >2 days, and absence 

of  another source of  infection.

For males, White race, temperature >39o C, fever 

>24 hours, absence of  another source of  

infection.
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A calculator was developed to estimate probability 

of  UTI based on risk factors

 Age less than 12 months

 Female sex or uncircumsized boy

 Temparture ≥ 39

 Fever  ≥  48 hour 

 Absence of  another source of  fever



Types of  Flora

80% caused by E.coli,other org 

(Klebsiella,Enterobacter,enterococcus,Proteus,Ps

eudomonas)

Pathogenesis:P Ecoli has strong adhesive capacity

Bacteria usually comes from bowel,from under 

foreskin in boys



Risk factors for UTI

Female sex,uncircumsized male

Younger age

High grade VUR

CAKUT as Obstructive uropathy

Bowel and bladder dysfunction 



Common errors in diagnosis of  

UTI

 Contaminated urine specimen : if  bag sample

 Sources of  contamination are feces and skin

 Insignificant count and more than 2 pathogens 

(mixed growth ) are suggestive of  contamination

 Organisms as viridians strepy,coagulase negative 

staphylococcus are considered contaminants



 Asymptomatic bacteriuria: colonization of  bladder in 

absence of  inflammation

 Incidence 1-3 % and resolves spontaneously

 Antibiotic treatment isn’t recommended

 Observed in children with neurogenic bladder on 

CIS,bladder augmentation

 Sterile pyurea :appendictitis ,viral infections, partially 

treated UTI, immunologic conditions 

(Glomerulonephritis , stones, Kawasaki, Interstitial 

nephritis, vaginitis, febrile children





Pathogenesis of  scarring

10-40 % have scarring unrelated to age

DMSA scan acutely favors pyelonephritis

DMSA scan done 4-6 months after UTI

30% of  prenatal VUR have abnormal DMSA,dysplasia

Scarring leads to  proteinuria,hypertension,chronic kidney 
disease and PET



Risk factors for scarring

Young age,but some studies found older age

High grade VUR

Bowel and bladder dysfunction

Delayed treatment > 72 h

Recurrent UTI

Bacterial virulence:non Ecoli

organisms higher risk



Complications
• Urosepsis

• Acute focal bacterial nephritis

• Renal or perirenal abscesses

• Pyonephrosis if  underlying PUJ

• Acute kidney injury

• Tubulointeristial disease :impaired  acid 

excretion,impaired urine concentrating ability, 

secondary transient psuedohypoaldosteronism

(hyponatremia,hyperkalemia)



Imaging in UTI
Of   reflux in children with UTI%34 Prevalence





Treatment



Antimicrobials



Antibiotics used
For Pyelonephritis: third generation cephalosporin as 

ceftriaxone,ampicillin and aminoglycoside in infants less than 3 

months for At least a week

If  pervious cultures or ESBL bcateria used carbapenem or 

aminoglycosides

For  non febrile cystitis:TMS, second or third generation 

cephalosporin as cefuroxime,cefixime.or amoxicillin-clavulanic

acid  for 3-5 days

After empirical treatment,can change antibiotics according to 

sensitivities



Course of  disease

Patients usually afebrile after 48 hour

If  still febrile consider upgrading antibiotics due to 

resistant strains or complications

Routine follow up urine culture after resolution 

aren’t necessary

Can continue oral antibiotics after intravenous



Surveillance

ACTION STATEMENT 7

After confirmation of  UTI,

the clinician should instruct

parents or guardians to seek

prompt medical evaluation

(ideally within 48 hours) for

future febrile illnesses to

ensure that recurrent infections

can be detected and treated

promptly (evidence quality: C;

recommendation).





Treatment

RCT showed no difference between IV antibiotic 
followed by oral with oral in treatment of  
pyelonephritis in:

1-Time to fever resolution

2-Recurrent UTI

3-Renal parenchymal defects



Role of  prophylactic antibiotics





Prevention
• Prophlyactic antibiotics decrease UTI recurrence 

especially in children with VUR and BBD

No study has demonstrated any beneficial effect of

antimicrobial prophylaxis  on the preventionof renal 
scarring

• Antibiotic resistance is a major risk of  long term 

Prophylaxis

• Treatment of  constipation and bladder dysfunction

• No evidence for use of  cranberry for prevention of  
UTI in children



VUR

Causes: Primary or secondary to PUV,neurogenic

bladder

Associated with renal agenesis,ectopia,lower pole 

of  duplex kidney

33% of  UTI cases have VUR

Incidence of  reflux in siblings 27-45 %



Management of  VUR

Antimicrobial prophylaxsis

Surgical correction ;high grade VUR, recuurent

UTI despite prophylaxsis,worsening of  renal scars

Open ureteral reimplantation,endoscopic

treatment



International classification of  VUR




