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INTRODUCTION — Urinary tract infection (UTI) is a frequently occurring clinical problem in childhood. Upper

urinary tract infections (ie, acute pyelonephritis) may lead to renal scarring, hypertension, and end-stage renal

dysfunction. Although children with pyelonephritis tend to present with fever, it is often difficult on clinical grounds to

distinguish cystitis from pyelonephritis, particularly in young children (aged <2 years) [1]. Thus, we have defined UTI

broadly here without attempting to distinguish cystitis from pyelonephritis. Acute cystitis in older children is

discussed separately. (See "Acute cystitis: Clinical features and diagnosis in children older than two years and

adolescents".)

The long-term management and prevention of UTI in children will be reviewed here. The epidemiology, risk factors,

clinical features, diagnosis, acute management, and prognosis of UTI in children and UTI in newborns are

discussed separately. (See "Urinary tract infections in children: Epidemiology and risk factors" and "Urinary tract

infections in infants and children older than one month: Clinical features and diagnosis" and "Urinary tract infections

in infants and children older than one month: Acute management, imaging, and prognosis" and "Urinary tract

infections in neonates".)

LONG-TERM MANAGEMENT

Recurrent symptoms — Approximately 8 to 30 percent of children with urinary tract infection (UTI) experience one

or more symptomatic reinfections [2-5]. Breakthrough UTI are most common in girls [6].

Progression of renal scarring is associated with recurrent episodes of pyelonephritis [7-10]. Accordingly, prompt

diagnosis and treatment of these infections is critically important in reducing renal scarring [2,11,12].

Families of young children with UTI should receive instruction about the risk of recurrent UTI and be advised to seek

medical attention promptly for fever and/or urinary symptoms. The evaluation of these episodes should include

urinalysis, urine culture, or both [1,13]. (See "Urinary tract infections in infants and children older than one month:

Clinical features and diagnosis", section on 'Laboratory evaluation'.)

Children with VUR — The long-term management and follow-up of children with vesicoureteral reflux (VUR) are

discussed separately. (See "Management of vesicoureteral reflux".)

Children with bowel and bladder dysfunction — An important task in the management of children with UTI,

especially those with recurrent UTI, is to identify underlying bowel and bladder dysfunction, which is an important

risk factor. (See "Urinary tract infections in children: Epidemiology and risk factors", section on 'Bowel and bladder

dysfunction' and "Etiology and clinical features of bladder dysfunction in children".)

Treatment of bowel and bladder dysfunction reduces the likelihood of UTI recurrences and is associated with faster

resolution of VUR [14-16]. Treatment of bowel and bladder dysfunction should be initiated by the primary care

provider. The first steps in the treatment of bowel and bladder dysfunction include timed voiding (scheduled voids

every two to three hours), "double" voiding (asking children to sit and urinate again right after they voided),

avoidance of C's (carbonated drinks, caffeine, citrus, chocolate, and food colorants), and/or the use of laxatives for

children with constipation [17]. In chronically constipated children, treatment with laxatives has been shown to

significantly reduce recurrences of UTI [18]. (See "Management of bladder dysfunction in children", section on
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'Conservative management'.)

Referral to a nephrologist/urologist for further management (pelvic floor muscle training with biofeedback,

anticholinergics) is recommended if the patient's symptoms do not respond to the initial management.

PREVENTION OF RECURRENT UTI IN CHILDREN WITHOUT VUR — To prevent renal scarring, risk factors for

subsequent infection must be addressed. The discussion below focuses on prevention of recurrent urinary tract

infection (UTI) in children who do not have vesicoureteral reflux (VUR), urinary obstruction, or bowel and bladder

dysfunction. The management of VUR and bowel and bladder dysfunction are discussed elsewhere. (See

"Management of vesicoureteral reflux" and "Management of bladder dysfunction in children".)

Surveillance cultures — Routine surveillance cultures for asymptomatic children after their first UTI should not be

performed [19]. In a study comparing oral and intravenous antibiotics for UTI in children, routine surveillance of

asymptomatic children did not enhance identification of true UTI episodes [2]. Further, treatment of patients who

have bacteriuria without symptoms is unproven and may be harmful [20]. (See "Urinary tract infections in infants

and children older than one month: Clinical features and diagnosis", section on 'Asymptomatic bacteriuria'.)

Prophylaxis — Several randomized trials have evaluated the benefit of prophylactic antibiotics in preventing

recurrent UTI in children, but most studies included only children with VUR [21]. Three trials included children with

and without VUR, but none was powered to detect differences in efficacy in the subgroup of children without VUR

[22-24]. A meta-analysis of individual data restricted to young children 2 to 24 months of age without VUR did not

detect a benefit for prophylaxis in preventing recurrence [13]. Importantly, very few children in the three trials had

history of recurrent UTIs; two trials restricted enrollment to children with a first UTI and one trial included <30

percent of children with recurrent UTI. Thus, although available data suggest that routine prophylactic antibiotics are

not beneficial after a first UTI in children without VUR, there are few data to guide care of children with frequent

recurrent UTIs.

We suggest antimicrobial prophylaxis in children without vesicoureteral reflux (VUR) who have frequent recurrent

UTIs (three febrile UTIs in six months or four total UTIs in one year). When prescribing antimicrobial prophylaxis, we

generally suggest trimethoprim-sulfamethoxazole (TMP-SMX) 2 mg TMP/kg as a single daily dose or nitrofurantoin

1 to 2 mg/kg as a single daily dose for six months. Antimicrobial prophylaxis can be discontinued if no infection

occurs during the period of prophylaxis; if infection recurs, resumption of prophylaxis may be warranted. The

management of children with VUR is discussed separately. (See "Management of vesicoureteral reflux".)

Cranberry juice — We do not routinely suggest cranberry juice for the prevention of recurrent UTI in children. In a

meta-analysis of 13 studies including children and adults (n = 2462), cranberry products did not reduce the

occurrence of symptomatic UTI compared with placebo, water, or no treatment [25]. Meta-analysis of two studies

limited to children with recurrent UTI [26,27] also found no benefit. Although cranberry juice in moderation is unlikely

to be harmful, excessive intake may contribute to dental caries, diarrhea, and obesity.

INFORMATION FOR PATIENTS — UpToDate offers two types of patient education materials, “The Basics” and

“Beyond the Basics.” The Basics patient education pieces are written in plain language, at the 5  to 6  grade

reading level, and they answer the four or five key questions a patient might have about a given condition. These

articles are best for patients who want a general overview and who prefer short, easy-to-read materials. Beyond the

Basics patient education pieces are longer, more sophisticated, and more detailed. These articles are written at the

10  to 12  grade reading level and are best for patients who want in-depth information and are comfortable with

some medical jargon.

Here are the patient education articles that are relevant to this topic. We encourage you to print or e-mail these

topics to your patients. (You can also locate patient education articles on a variety of subjects by searching on

“patient info” and the keyword(s) of interest.)

th th

th th

Basics topic (see "Patient information: Urinary tract infections in children (The Basics)")●

Beyond the Basics topic (see "Patient information: Urinary tract infections in children (Beyond the Basics)")●
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SUMMARY AND RECOMMENDATIONS
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