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Clinical Diagnosis

Urine diagnosis

Treatment

Longer term management / Imaging

Research Issues

DIAGNOSIS 
What is the accuracy and effectiveness of nitrite and leukocyte esterase urine dipstick tests alone and in combination in children of different age groups? 

Traditionally, diagnosis based on culture.

Microscopy  – results not usually available immediately (if at bedside – requires “skills”).

Therefore     - often left untreated for 2-3 days awaiting results.   

Dipstix          - shown to be as effective as microscopy etc. 


         ?? in younger age group, due to frequent bladder emptying.

ANTIBIOTIC PROPHYLAXIS 

What is the effectiveness of antibiotic prophylaxis for preventing subsequent UTIs and renal parenchymal defects? 

SURGICAL INTERVENTION
What is the effectiveness of surgical intervention or prophylaxis for vesicoureteric reflux in preventing recurrent UTIs and renal parenchymal damage? 

Renal damage is most likely in children with high grade VUR.  Prophylactic antibiotics used on the assumption that they prevent these problems.  Chronic antibiotic use has disadvantages for the individual as well as the population as a whole. Formal evaluation of the ability of prophylactic antibiotics for the prevention of distressing symptoms due to recurrent UTI and for the prevention of scarring would affect not only the use of antibiotics but also the imaging investigations recommended. 

Management strategies for children with recurrent UTI have been based on the assumption that prevention of VUR or UTI by surgery or prophylaxis is more effective in preventing renal damage than treating symptomatic infections promptly whenever they occur. In addition there have been recent developments in minimally invasive surgery which have been shown to be relatively safe and effective in reducing or eliminating VUR. Studies comparing these interventions with adequate controls are required to establish the benefit of modern surgery in preventing recurrent symptomatic infection and renal damage.

LONG TERM RISK 
What are the long term risks including renal scarring and renal function in children who have a UTI during childhood? 

UTI and VUR in young children have been shown to be associated with both congenital and acquired renal damage. Progressive scarring is well documented in children with high grade VUR and recurrent UTI. Scarring has been associated with severe hypertension, proteinuria, complications in pregnancy and progression to ERF. These risks are likely to be greater in children with bilateral renal parenchymal defects. However, the frequency and magnitude of these risks for children with unilateral and bilateral renal damage are unclear. Knowledge of the risk of serious or progressive complications would be useful to inform management of children with first time and recurrent UTIs. 

Symptoms and signs 

 

Neonates with any signs or symptoms (table) should have a urine sample tested. 

Children who are unable to communicate their symptoms and have two or more clinical signs or symptoms (table) should have a urine sample tested. UTI should also be considered in children with unexplained persistent symptoms or signs. 

Children who are able to communicate their symptoms and present with any of most common symptoms or signs or two or more less common symptoms or signs should have a urine sample tested. 

Clinical definitions in suspected UTI

“Severely ill”: 

• signs of dehydration 


• reduced activity/responsiveness 


• pale / mottled / ashen skin or blue 


• ill appearance. 

“Systemically unwell”

     Fever > 38OC and at least one of the following features: 


• loin or abdominal pain or tenderness 


• vomiting 


• irritability 


• poor feeding 


• chills and rigors. 

Urine collection 

Clean catch urine sample is the recommended method. 

If a clean catch urine sample is unobtainable: 

Other non-invasive methods, such as urine collection pads should be used. It is important to follow the manufacturer’s instructions in using urine collection pads. 

When it is not possible or practical to collect urine by non-invasive methods, catheter samples or suprapubic aspiration (SPA) should be used. 

If SPA is required, ultrasound guidance should be used to demonstrate the presence of urine in the bladder before SPA is attempted. This procedure should only be done by appropriately trained clinicians. 

Cotton wool balls, gauze and sanitary towels should not be used to collect urine in children.

Urine – diagnosis

In children older than 3 years, combined nitrite and leukocyte esterase (LE) dipstick tests are recommended to diagnose UTI.

In children under the age of 3 years urine should be sent for microscopy and culture to diagnose UTI. 

Dipstick testing is no less accurate than microscopy in children over the age of 3 years but is less operator dependent and less costly, therefore microscopy is not routinely recommended for diagnosing UTI in older children. 

Urine samples should not be routinely sent for culture in children over the age of 3 years with first time UTI who have a urine dipstick that is negative or positive for both nitrite and leukocyte esterase. 

Urine samples should be sent for culture in: 

• systemically unwell children of all ages 

• all children under the age of 3 years 

• single positive result for nitrite or leukocyte esterase 

• recurrent UTI 

• children who do not respond to treatment within 24–48 hours 
• when clinical symptoms and dipstick tests do not correlate. 

C-reactive protein (CRP) alone should not be used to differentiate upper from lower UTI in children. 

 

Antibiotic treatment
Systemically well children with UTI:  Treat with 3 days oral antibiotics. The choice of antibiotics should be directed by locally developed multidisciplinary guidance. 

If the child is still unwell after 24–48 hours carers should be advised to return for review.

“Systemically well children who return for review and who have not improved should be reassessed. If an alternative diagnosis is not made, a urine sample should be sent for culture to identify the presence of bacteria and determine antibiotic sensitivity. Severely ill children should be referred to secondary care.” 

Systemically unwell children with UTI: Consider referral to secondary care setting. 

Treat with 10–14 days oral antibiotic treatment. 

If oral antibiotics are not tolerated and if the child is severely unwell, 2–4 days IV antibiotic treatment followed by oral antibiotics for 8 to 10 days is recommended. 

“Children who are systemically unwell and who do not respond to oral, IV or IM antibiotics within 24–48 hours should have a repeat urine culture to identify the causative organism and the antibiotic sensitivity if an alternative diagnosis is not made.” 

Antibiotics for asymptomatic bacteriuria 
Asymptomatic bacteriuria in children should not be treated with antibiotics. 

Non-antibiotic strategies for preventing recurrence 
“Dysfunctional elimination syndromes and constipation should be addressed in children who have had a UTI. 

Children who have had a UTI should be encouraged to drink an adequate amount. 

“Parents and carers should be advised to prevent children from delaying voiding by ensuring ready access to clean toilets when required at all times.” 

“Antibiotic prophylaxis should not be routinely recommended in children with UTI.” 

IMAGING

In all children with severe or atypical illness who do not respond to treatment within 48 hours, early ultrasound scan is recommended to identify structural abnormalities of the urinary tract. 

IMAGING
“In infants aged 0 to 6 months, late ultrasound (within 6 weeks) should be carried out following the first simple UTI.” 

“In children over 6 months of age with simple first time UTI that responds to treatment, routine ultrasound is not recommended.” 
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Test Responds well to | Severe or atypical UTI Recurrent UTI
treatment

Early ultrasound N Y* N

Late ultrasound N N Y

Early DMSA N N N

Late DMSA N N Y

MCUG N N N

*Ultrasound in toilet-trained children should be performed with a full bladder with an estimate of bladder
volume pre and post micturition.





Detecting vesicoureteric reflux

Routine imaging to identify vesicoureteric reflux is not recommended in children who have had a UTI, except in specific circumstances outlined in the tables.

When imaging is required to detect reflux in pre toilet trained boys, a micturating cystourethrogram (MCUG) is recommended so that the urethra is also imaged. In girls cystosonography is a valid alternative. 

Detecting renal parenchymal defects 

A DMSA scan 6 months following the acute infection should be used to detect renal parenchymal defects as recommended. 

If the child has a subsequent UTI while awaiting DMSA the timing of the DMSA should be reviewed. 

Intravenous urogrography (IVU) should not be used routinely to detect renal parenchymal defects in children who have had a UTI. 

The routine use of imaging in the localisation of a UTI is not recommended.

In the rare instances where it is clinically important to confirm or exclude upper tract infection a DMSA scan is recommended. 

If ultrasound is being performed during the acute infection to identify structural abnormalities the power doppler function should be used because it may provide additional information about renal parenchymal involvement. Surgical intervention 
Surgical management of reflux with or without UTI is not routinely recommended. 

Miscellaneous
Children who do not undergo imaging investigations should not routinely be followed up. 
Parents/carers should be informed of the results of the investigations in writing. 

When results are normal, an outpatient appointment is not necessarily required. 

Children who are asymptomatic following an episode of UTI should not routinely have their urine re-tested for infection. 
Asymptomatic bacteriuria is not an indication for follow up. Children who have recurrent UTIs or abnormal imaging investigations should be seen by a paediatric specialist. 
Follow up should include height, weight, blood pressure and routine testing for proteinuria. 

Children who have bilateral renal abnormalities, impaired kidney function, raised blood pressure and/or proteinuria should receive monitoring and appropriate management by a specialist to slow the progression of chronic kidney disease. 

No other investigations are required for any child who is systemically well unless they have recurrent UTI and abnormality on ultrasound.
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