Urinary Tract Infection (UTI) Pathway v1.0

Exclusion Criteria:

URINARY TRACT INFECTION e Urinary tract instrumentation or catheter (incl. intermittent cath)
Outpatient Testing and Empiric Treatment: e Known urologic conditions (neurogenic bladder, current
Intended for patients age >60 days to <18 years hydronephrosis, posterior urethral valves, known/concern for

nephrolithiasis, vesicoureteral reflux)
e Recent (<30 days) GU surgery
e Recurrent UTls (=3 /year)
¢ On antibiotic prophylaxis for UTI
e Immunocompromised states

Signs/Symptoms of UTI e Concern for sepsis
e Pregnancy

with presumed or definite UTI

¢ *|If using UTICalc, v
Age >60 days to <2 years (not toilet trained): consider selecting non- Additional testin
; i Additional testing Age 22 years (toilet-trained):
Test based on risk for UTI black for all patler}ts, .to considerations for sexually g y ( )
(Option to use UTICalc* https://uticalc.pitt.edu/) | | reduce the potential risk active adolescents )
for testing bias Obtain clean catch UA
\
v ¥ Clean Void Urine (If unable to obtain clean catch,
Specimen Collection || refer to testing for 26 mos to <2 yrs)
Age <6 months: Age 26 months to <2 years — 2 options: teaching sheets

Obtain a catheterized 1) Obtain cath specimen for UA and urine culture OR
specimen for UA and 2) Obtain bagged specimen for UA.

If +nitrite or >trace leukocyte esterase on UA,
obtain cath specimen for urine culture

urine culture

Decision aid for
nitrite negative

Review UA results for leukocyte esterase (LE) and nitrite UAs
Positive nitrite and/or Negative nitrite and moderate (2+), small (1+), or trace LE: Negative nitrite and negative LE:
large (3+) LE: i N . . .
e Send urine culture based on clinical judgment e Do not send urine culture unless obtained via
e Send urine culture o If sending a urine culture, use clinical judgment to either catheterization or high clinical suspicion for UTI
e Start empiric antibiotics start empiric antibiotics or wait for culture results — ¢ Do not start empiric antibiotics
consider waiting if trace or small (1+) LE e Consider alternative diagnosis
i i i ? . .
Treatment Failure Does the patient require escalation of care for suspected UTI? Yes Prepare patient/family
definition Toxic-appearance, dehydration, inability to tolerate oral/enteral % for ED visit or admission
—_— fluids or antibiotics, concern for failure of outpatient management - =
Hospital Medicine CPG for
No l Febrile UTl in Young Children
Prepare patient for discharge. If indicated, prescribe empiric antibiotics
Outpatient Empiric Antibiotic Recommendations *2 Cystitis vs Pyelonephritis Cephalexin for UTI
Age >60 days to <2 years Age 2 to <12 years Age 212 years
Cystitis/Pyelonephritis: Cystitis: cephalexin for 7 days Cystitis: cephalexin for 3 days
cephalexin for 10 days 25 mg/kg/dose [max 500 mg/dose] TID 25 mg/kg/dose [max 500 mg/dose] TID
25 mg/kg/dose TID Pyelonephritis: cephalexin for 10 days Pyelonephritis: cephalexin for 10 days
25 mg/kg/dose [max 1000 mg/dose] TID 25 mg/kg/dose [1000 mg/dose] TID

*If Hx of prior UTI, select empiric therapy based on previous urine culture sensitivities

Alf allergy to cephalosporins or severe IgE-mediated reaction (i.e. anaphylaxis or anaphylactoid reaction) to penicillins (incl. amoxicillin),
consider trimethoprim/sulfamethoxazole 5-6 mg/kg/dose [max 160 mg/dose trimethoprim for cystitis or pyelonephritis] BID for the
duration recommended for cephalexin based on age and diagnosis

Interpreting Urine Culture Results Clinical Follow-Up and Imaging Recommendations
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Interpreting Urine Culture Results

Definition of a UTI:

Clinical signs and symptoms of UTI and/or abnormal UA (positive

leukocyte esterase and/or nitrite) AND growth of a urinary
pathogen* at or above the diagnostic threshold

DEFINITE UTI POSSIBLE UTI
SPECIMEN SOURCE il el
Catheterization >50,000 cfu/mL >10,000 cfu/mL
Clean-catch >100,000 cfu/mL >50,000 cfu/mL

*A positive urine culture may include more than one pathogen, as long as a urinary pathogen is present at or above the required threshold

Urinary Pathogens:

agalactiae group B

e  (itrobacter sp. e  Morganella morgan

e  Corynebacterium urealyticum ®  Proteus sp.

e  Enterobacter sp. e  Pseudomonas sp.

e  Enterococcus sp. e  Serratia sp.

e FE. Coli e  Staphylococcus aureus
o Klebsiella sp. e  Streptococcus

Common Contaminants*:

ii e Aerococcus sp. .
e Corynebacterium sp.

e  Coryneform bacteria ®
e Lactobacillus sp.

Coagulase-negative staphylococci
(incl. S. epidermidis, S. simulans)
Alpha-hemolytic streptococci
(incl. S. viridans, S. pneumoniae)

*Contaminants should not be treated at any level of growth

Urine Culture Follow-Up | SeeIreatment Failure

See Tests of Cure

UA RESULTS

CULTURE RESULTS

RECOMMENDATIONS

UA positive and
started on empiric

antibiotics

Cfu criteria met for definite or

possible UTI

» Check sensitivities, change antibiotic if necessary*

« See imaging and follow-up recommendations

Contaminant or negative

e Stop treatment
« Inform family that child did not have UTI

UA positive and not

started on empiric

Cfu criteria met for definite
UTI

« Check sensitivities, start on appropriate antibiotic

« See imaging and follow-up recommendations

*|f clinical symptoms are improving, it is not necessary to cha

Outpatient Testing and Empiric Treatment
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antibiotics Cfu criteria met for possible « Check patient:
uTl « If febrile and/or persistent symptoms:
« Check sensitivities, start on appropriate antibiotic therapy
« See imaging and follow-up recommendations
« If afebrile and Sx improving/resolved:
¢ No treatment
« Inform family that child did not have UTI
Contaminant or negative ¢ No treatment
« Inform family that child did not have UTI
UA negative Cfu criteria met for definite or | « Check patient:
possible UTI « If febrile and/or persistent symptoms:
« Consider repeating the urine culture or starting on appropriate
antibiotic therapy based on sensitivities
« See imaging and follow-up recommendations
« If afebrile and Sx improving/resolved:
« No treatment
« Inform family that child did not have UTI
Contaminant or negative ¢ No treatment

Inform family that child did not have UTI

nge antibiotics, even if culture sensitivities show resistance

Clinical Follow-Up and Imaging Recommendations
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Clinical Follow-Up and Imaging Recommendations

e  After diagnosis with febrile UTI/pyelonephritis, patients and families should receive education about the importance of seeking
prompt medical evaluation (within 48 hours) for future febrile ilinesses

Imaging Recommendations

e Goal of imaging in febrile UTI/pyelonephritis: to identify patients with vesicoureteral reflux (VUR) and to rule out the small
percentage (~1%) of patients with structural anomalies of the urinary tract

e Imaging is not typically indicated for recurrent, non-febrile UTlIs, unless there are other symptoms (i.e. gross hematuria or
recurrent flank pain) or the patient has recurrent (>3/year) UTls with the same organism(s) concerning for nidus, such as stone

When to Obtain a Renal and Bladder Ultrasound (RBUS)

Age >60 days to <2 years Age 22 years

e RBUS after: Timing of RBUS: e RBUS after:

o 1stfebrile UTI/
pyelonephritis

o 2" febrile UTI/pyelonephritis
o Non-E. Coli febrile UTI/pyelonephritis
o Febrile UTI/pyelonephritis in a patient

o If hospitalized and no improvement after
48 hours on appropriate therapy:

o Obtain during acute phase of illness
e For all other patients:
o Wait at least 30 days to obtain RBUS

who has a first-degree relative with VUR

When to Obtain a Voiding Cystourethrogram (VCUG)

Age >60 days to <18 years

e VCUG after:

o 2" febrile UTI/pyelonephritis Timing of VCUG:

o Abnormal RBUS*

o 1%t febrile UTI/pyelonephritis plus any of the following: e VCUG can be safely
= Non-E. Coli UTI performed once the patient
= Parent or sibling with VUR is afebrile and has stabilized
= High provider index of suspicion for clinically significant VUR, including severe from the infection

presentation of febrile UTI (i.e. prolonged or complicated admission) or multi-drug
resistant organism
= Parental concern and desire to evaluate for VUR

Urology Referral Recommendations (all ages) *Abnormal RBUS/Imaging:

Moderate to severe
hydronephrosis/pelviectasis,
o Boys after the 1%t febrile UTI/pyelonephritis, irrespective of imaging results Hydroureter, Ureteral duplication,
Evidence of renal scarring

o  AReferral to Urology should be placed for:

o Girls after the 1°t febrile UTI/pyelonephritis, with abnormal imaging*
o Boys and Girls after the 2" febrile UTI/pyelonepbhritis, irrespective of imaging results

o Consider an outpatient referral for boys or girls after the 1% febrile UTI/pyelonephritis, if UTI required inpatient
evaluation

o Desire by the family or the primary provider to seek specialist evaluation following the 1° febrile UTI/pyelonephritis

e The Urology Consult can be performed as an e-consult or in-person consult, based on family and provider preferences

Outpatient Testing and Empiric Treatment Interpreting Urine Culture Results
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Appendix: UTI Risk Stratification: Age >60 days to <2 years

Female Risk Factors: Male Risk Factors:
e Age <12 months e Uncircumcised (= 2 risk factors)
e Temperature239C e Temperature239C
e Fever 248 hours e Fever 224 hours
e No other source of infection e No other source of infection

2 risk factors (< 2% risk) = INTERMEDIATE risk: 2 risk factors (< 2% risk) = INTERMEDIATE risk:

consider testing based on clinical assessment consider testing based on clinical assessment

Adapted from the American Academy of Pediatrics Urinary Tract Infection Guideline (2011, 2016 revision) with
modification. The UTI Pathway team made the decision to remove race as a risk factor, due to the evolving
understanding of the role of racial inequality in healthcare and lack of a clear biological basis for race as a risk factor for
UTI (Kowalsky et al, 2020; Vyas et al, 2020). In this context, utilizing race as a factor in the clinical decision-tools risks
perpetuating the same inequalities that generated these data in the first place. The team acknowledges the utility of
UTICalc as a tool to aid provider decision-making but recommends that non-black be selected for all patients, in order to
reduce the potential risk for racial bias.

Return to: Outpatient Testing and Empiric Treatment
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Appendix: CW Clean Void Urine Specimen teaching sheets

= Clean Void Urine Specimen: Girls (English)

=  Clean Void Urine Specimen: Girls (Spanish)

= Clean Void Urine Specimen: Boys (English)

= Clean Void Urine Specimen: Boys (Spanish)

Return to: Outpatient Testing and Empiric Treatment

Appendix: Additional Testing Considerations for Sexually Active Adolescents

e For males: obtain first void (‘dirty’) urine specimen for Gonococcus (GC)/Chlamydia (Chl) testing

e For females: obtain vaginal self-swab or first void urine specimen for Gonococcus (GC)/Chlamydia (Chl) testing;

consider pregnancy testing
e Obtain clean void specimen for UA +/- Urine Culture

e For males and females: Consider HSV testing if visible lesions; consider Syphilis Screen if GC/Chl positive

Return to: Outpatient Testing and Empiric Treatment

Appendix: Leukocyte Esterase vs Leukocytes

e The value that CW lab reports as ‘Leukocytes’ is a direct reference to ‘Leukocyte esterase’

Return to: Outpatient Testing and Empiric Treatment
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Decision Aid for Nitrite Negative UAs:

Purpose: to assist provider decision-making for patients with nitrite negative UAs

Developed through a review of 2 years of data (1/1/2019 — 12/31/2020) from patients with a negative nitrite UA

and paired urine culture who were seen at Children’s Wisconsin Primary Care, Urgent Care, or Emergency

Department

Positive urine culture defined as growth of 250,000 CFU/mL of known uropathogen for a clean void urine

specimen and 210,000 CFU/mL of a known uropathogen for a catheterized urine specimen (*combining the

pathway definitions for possible and definite UTI)

Catheterized (n = 850)

Leukocyte esterase
concentration

% with positive
urine culture

Negative (n=628) 2.6

Trace (n=65) 18.5
Small (1+) (n=59) 54.2
Moderate (2+) (n=56) 69.6
Large (3+) (n=42) 78.6

Clean Void: ages 2-11 (n = 4231)

Leukocyte esterase
concentration

% with positive
urine culture

Negative (n=1431) | 3.2
Trace (n=886) 8.5
Small (1+) (n=2835) 17.4
Moderate (2+) (n=762) 27.2
Large (3+) (n=317) 40.7

Clean Void: ages 12-18 (n =1138)

Leukocyte esterase % with positive
concentration urine culture
Negative (n=396) | 4.0

Trace (n=222) | 15.8

Small (1+) (n=250) | 324

Moderate (2+) (n=186) | 34.4

Large (3+) (n=284) 50.0

Return to: Qutpatient Testing and Empiric Treatment
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Appendix: Clinical Differentiation between Cystitis and Pyelonephritis
e (Clinical Signs/Symptoms that are suggestive of a urinary tract infection:

o Unexplained fever (>38° C)
o Dysuria
o Increased urgency
o Increased frequency
o Abnormal urinalysis (+Nitrite, LE present)
e Consider a diagnosis of pyelonephritis for:
o Allchildren age< 2 years of age with fever and urinary symptoms. (Children <2 years with fever and urinary
symptoms are considered to have presumptive pyelonephritis.)
o Older children with any of the following symptoms:
= Fever/chills
=  Flank pain

= Nausea/Vomiting

Return to: Outpatient Testing and Empiric Treatment
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Appendix: Cephalexin for UTI Rationale

In assessing our local antibiogram using CLSI urine specific breakpoints, the chosen concentrations at which
bacteria are considered susceptible or resistant to a specific antibiotic, the antimicrobial stewardship program determined
cephalexin is the narrowest spectrum antibiotic that could empirically cover the majority of likely pathogens. Although
cefdinir has frequently been prescribed to treat outpatient UTls in our system, it is unnecessarily broad for the treatment
of common urinary pathogens (Table 1). Additionally, the pharmacokinetic profile of cefdinir is inferior to cephalexin.
Cephalexin has significantly higher bioavailability and less protein binding than cefdinir, though does require a more
frequent dosing schedule due to its short half-life (Table 2). Although trimethoprim-sulfamethoxazole is another
commonly used agent for outpatient UTI treatment, our antibiogram reveals lower coverage for Escherichia coli compared

to cephalosporins when accounting for urine specific breakpoints.

The Clinical and Laboratory Standards Institute (CLSI) created urine specific breakpoints for enterobacteriaceae in
2014.' These breakpoints predict susceptibility for cefazolin for the most common urine pathogens (Escherichia coli,
Klebsiella Pneumoniae, and Proteus mirabilis) at a higher minimum inhibitory concentration (MIC) than non-urine
specimens. Furthermore, cefazolin may be used as a surrogate to predict susceptibility to other cephalosporin antibiotics
(i.e., cefaclor, cefdinir, cefpodoxime, cefprozil, cefuroxime, cephalexin, and loracarbef) (Table 1).

Table 1. Percent of susceptible isolates for common urinary pathogens among pediatric outpatients in our health
system

Escherichia coli Klebsiella Proteus mirabilis
(n = 625) Pneumoniae (n=51)
(n =45)
Percent susceptible
Ampicillin/sulbactam 57 85 94
Cefazolin* 91 95 94
Ceftriaxone** 93 98 98
Sulfamethoxazole/trimethoprim 77 93 92

* Using the CLSI urine-specific breakpoints which can be used as a surrogate to predict susceptibility to other
cephalosporin antibiotics (i.e., cefaclor, cefdinir, cefpodoxime, cefprozil, cefuroxime, cephalexin, and loracarbef)

** Ceftriaxone breakpoints cannot be directly used to predict susceptibility to cefdinir. There are cefdinir specific
breakpoints for Enterobacteriaceae, but it is not on the CHW susceptibility panel. When cefazolin is used as a surrogate
for oral cephalosporins and interpreted using the uncomplicated UTI breakpoints for E. coli, Kleb pneumo and P.
mirabilis, cefdinir resistance may be overcalled. Cefdinir may also be susceptible when cefazolin is reported as
resistant.

Table 2. Comparison of pharmacokinetic profiles of cefdinir and cephalexin
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Cefdinir* Cephalexin®
Oral bioavailability (%) 25 90
Peak serum concentration (pug/mL) 1.6 18
Range of urine concentration (ug/mL) 21-139 5,000 -10,000
Protein binding (%) 60-70 5-15
Half-life (hours) 1.7 1-2

Adapted from Gilbert 2015% and Gilbert 20063
* Based on a single 300 mg dose
A All data based on a single 500 mg dose, except urine drug concentration, which is based on a single 1,000 mg dose

References:

1. Clinical and Laboratory Standards Institute (CLSI). Performance standards for antimicrobial susceptibility testing-
fourth informational supplement (Update). CLSI document. Wayne: CLSI; 2014.

2. Gilbert DN, Eliopoulos GM, Chambers HF, Saag MS, et al. The Sanford guide to antimicrobial therapy 2015. Sperryville,
VA: Antimicrobial Therapy, Inc.

3. Gilbert DN. Urinary Tract Infections in Patients with Chronic Renal Insufficiency. Clin J Am Soc Nephrol. 2006;1:327-
331.

Return to: Outpatient Testing and Empiric Treatment
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Appendix: Treatment Failure

e Failed outpatient therapy as defined by persistent clinical symptoms or lack of meaningful clinical improvement
beyond 48 hours on appropriate antimicrobial therapy

o In the event of treatment failure, consider:
o Resistant organism?
o Poor adherence to treatment (i.e. reticent to take meds, dosing able schedule)?
o Poor PO intake or emesis leading to poor drug absorption?
o Source control (i.e. urinary obstruction or abscess), if still febrile?

o Alternate diagnosis (i.e. constipation), if dysuria persists on correct treatment?

Return to: Outpatient Testing and Empiric Treatment

Return to: Interpreting Urine Culture Results

Appendix: Tests of Cure

e Tests of cure are NOT recommended

e The AAP Section on Nephrology and the American Society of Pediatric Nephrology has issued the following
statement regarding tests of cure for pediatric patients with UTls:

“Avoid ordering follow-up urine culure after treatment for an uncomplicated urinary tract infection (UTI) in
patients that show evidence of clinical resolution of infection. Studies have shown that clinical resolution of
infection is adequate for determining effectiveness of antibiotic therapy after treatment for UTI.” (AAP Section
on Nephrology & American Society of Pediatric Nephrology, 2018)

Return to: Interpreting Urine Culture Results
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Medical Disclaimer

Medicine is a dynamic science; as research and clinical experience enhance and inform the practice of medicine,
changes in treatment protocols and drug therapies are required. The authors have checked with sources
believed to be reliable in their effort to provide information that is complete and generally in accord with
standards accepted at the time of publication. However, because of the possibility of human error and changes
in medical science, neither the authors nor Children’s Hospital and Health System, Inc. nor any other party
involved in the preparation of this work warrant that the information contained in this work is in every respect
accurate or complete, and they are not responsible for any errors in, omissions from, or results obtained from
the use of this information. Readers are encouraged to confirm the information contained in this work with
other sources.
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