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URINARY TRACT INFECTION (UTI)

ALGORITHM- UTI Testing

&

Intended for:
o Patients with presumed UT
« Greater than 60days of age
NOT intended for:
eKnown urologic anomalies
eChronic/complex conditions (ie.
spinabifida, self cath, hardware, etc.)
eRecent urinary tract instrumentation
placement
oCritical lliness
elmmunocompromised

‘ -
1

Pos/Equiv

*Index of
Suspicion

e Febrile

e Dysuria

*Frequency

eFlank Pain

oHx of UTI

Male
Risk Factors
eTemp 2 39°C
eFever 22 days

Yes

Risk Factors
eAge <12mo

eTemp 2 39°C *No source of
eFever 2 2 days infection
*No source of *Non-black

infection
*White Race

Bag Specimen
NOT Preferred
(consider with labial
adhesions, or failed
catheterizations)
NEVER send culture

Imaging Recommendations for patients >2months after 1% Febrile UTI
No imaging required
o Prompt response to therapy (afebrile in 72 hrs)
o Reliable outpatient follow up
o
o

Normal voiding pattern
No abdominal mass
o Normal (5mm pelvic dilation) 3" trimester (>28 week) prenatal ultrasound
Consider Renal Ultrasound:
o At clinical discretion in patient under 2 years
o Bowel/bladder dysfunction
Renal Ultrasound recommended
o Patient does not have adequate clinical response to appropriate treatment
o Urosepsis/Severe infection associated with UTI
o Recurrent UTls
o Unusual pathogens
o Hypertension
Strongly consider Voiding Cystourethrogram (VCUG)
o Renal U/S reveals hydronephrosis, scars, or findings of high grade VUR or obstructive uropathy
o Urosepsis/Severe infection associated with UTI (postpone until infection has cleared)
o Recurrent UTls (especially if family hx)
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ALGORITHM- UTI Empiric Therapy

Neg
or Equiv

Neg or
Equiv

Positive

Positive l
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ALGORITHM- UTI Culture Results

-
=
=
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**Pre-test Probability
(Consider the following
findings)

Nitrite +

Leuk Esterase 1+ or greater

WBCs >5

Bacteria > “rare”

Febrile

Dysuria

Frequency

Flank Pain

History of UTI
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TARGET POPULATION

Inclusion Criteria

e Patients with presumed or documented UTI

e Patients aged >60 days old

Exclusion Criteria

e Need for immediate critical care/toxicity

e Known urologic anomalies

e Chronic/Complex conditions (ex. Spinabifida, self-cath, hardware, etc.)

e Immunocompromised

BACKGROUND

e UTls are the most common cause of serious bacterial illness in children
e Recurrent UTl is a known cause chronic kidney disease in children

e |Inappropriate management may result in severe or invasive illness

o Knowledge of risk factors and appropriate testing and interpretation of the results in proper clinical context is

necessary for accurate diagnosis and treatment of UTI
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Probability of UTI based on Number of Risk Factors

0 2.1% 0.2% 3.3%
1 41% 0.5% 51%
2 7.9% 1.0% 6.5%
3 14.7% 1.9% 11.4%
4 25.9% 3.7% 33.0%
5 _ - 450%

Male
Risk Factors
eTemp 2 39°C
eFever 22 days

o No source of
infection

eNon-black
Race

Female

Risk Factors
eAge <12mo
eTemp = 39°C
eFever = 2 days
oNo source of

infection
White Race

INITIAL EVALUATION

Signs and Symptoms'

Fever
Vomiting
Lethargy
Irritability

Preverbal Fever

Frequency

Verbal Dysuria

CLINICAL MANAGEMENT

Consider Urology Consult
e Urologic anomalies

Poor feeding
Failure to thrive

Abdominal pain
Loin tenderness
Vomiting

Poor feeding

Dysfunctional
voiding
Changes to
continence
Abdominal pain
Loin tenderness

e Recurrent UTI unresponsive to routine preventative measures

e Any questions or concerns regarding imaging, management, or prophylaxis

LABORATORY STUDIES | IMAGING

Laboratory Studies

Urinalysis (UA)
e Dipstick? 3 or Standard

Abdominal pain
Jaundice
Haematuria
Offensive urine

Lethargy
Irritability
Haematuria
Offensive urine
Failure to thrive

Fever

Malaise
Vomiting
Haematuria
Offensive urine
Cloudy urine
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Dipstick Centrifuge,

No Gram stain

Leukocyte esterase: suggestive of UTI but not Equal to or greater than 5 WBC/HPF
diagnostic

Nitrite: highly specific but negative test not reliable Any bacteria\HPF (but correlates poorly with
*concentrated/first morning void specimens might Gram stain and culture)

make it more likely to observe nitrites when infection

is present

Moderate- 88%, but not specific Low - less than 81 %

Urine Culture (UC)
e (Gold standard for diagnosis of UTI
e Most definitive result is >100,000 cfu of a single uropathogen
e CHCO lab does not report colony counts above or below 50,000 (only 10,000 or 100,000)
e However, multiple organisms and lower colony counts can reflect true UTI, particularly if:
o The culture comes from a catheter specimen

o There is high pre-test probability of UTI based on clinical history and urinalysis results (particularly if
urine was nitrite positive)

o One organism is a typical/common pathogen, e.g. E.coli and second organism is “other gram positive”
o The patient has urinary tract anomalies

e Organisms considered contaminants (See Table 5. Microorganisms Associated with UTI)

e Voided specimens can lead to false positive urine cultures. This is particularly true when there is low pre-test
probability. When illness is severe or higher risk (e.g. in infancy), or an alternate diagnosis is more likely, a
catheter specimen will lead to more reliable final culture results unless the urine is known to be nitrite positive.

e Test of cure/repeat urine cultures are not needed if responsive to therapy #°

Table 4. Microorganisms Associated with UTI at Children’s Hospital Colorado

Frequency of organisms in urine culture by collection method at CHCO June 1, 2013 and May 31, 2015. Note
frequency of “other gram positive” in cultures with multiple organisms. The vast majority of these cultures from
catheter specimens also contain a typical uropathogen. Thus a typical pathogen (e.g. E. coli) plus “other gram
positive” should be considered a positive culture for the pathogen, rather than a contaminated/unreliable specimen.

. % present in . % present in

1 organism . . 1 organism . 5

isolates with isolates with

(% total) . . (% total) . .

multiple organisms multiple organisms

IEScherichacol M 5706625 1a3h | sla@ery 3%
[Ofhergampsste I co(000) a2 | sa@ses s
Ofergramnecailierods il 305 24 | 7sean 1o
(Otfergramegatieeniela M 2455 2% | mseio oo
EiciocosciaM ¢  a2% | 2020 oz
1Broteds I 22¢56) 0e% 3 234) 0%
IStphjiccoccis M c22)  oo0% | e0@59) 1.3%
IStiepoccccus M ‘3050 oo | sidse 000w
JGTET  3039 ooo% | 4020 0.00%
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Table 5. Microorganisms Associated with UTI

Escherichia coli Enterococci Candida “Other Gram Positives”
(most common, more than 80% first (usually in premature Lactobacillus
UTl) infants)
Klebsiella Staphylococcus Corynebacteria
(next most common organism) saprophyticus (&
others)
Proteus Staphylococcus aureus Micrococcus species
Pseudomonas Group B streptococci Diphtheroids
(less than 2%)
Enterobacter Bacillus
(less than 2%)

Additional laboratory studies to consider based on clinical presentation
e Serum chemistries
o BMP if concerns for renal involvement
e CBC, ESR, CRP are not routinely indicated
e Blood culture is not routinely indicated unless concern for bacteremia
Imaging
Imaging studies for identifying structure
e Renal Ultrasound?®
o Non-invasive study dependent on examiner skill
o Demonstrates anatomy of bladder, ureters, kidneys including renal size, and obstruction
o No evaluation of renal function
o Not adequate for assessment VUR
e CT Scan/ MRI

o With IV contrast, useful in evaluation of renal parenchyma (both active infection and renal scarring).
There is limited value in split renal function.

o Useful in perinephric pathology
o Useful in defining the degree and level of obstruction
o CT poses the potential risk associated with ionizing radiation and risk from contrast on the kidneys
o MRI often requires sedation in young children
Imaging studies for identifying VUR 7
e Voiding cystourethrogram (VCUG)

o Optimal initial study to demonstrate anatomy of lower tract disease (e.g. valves), and evaluate and grade
VUR (postpone until infection has resolved).

Imaging studies for identifying scarring

e CT, MRI, or DMSA (only if indicated by urology)- should only be ordered in consultation with urology
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THERAPEUTICS
Antibiotics

e See algorithm for recommendations (based on current resistance patterns seen in Bugs and Drugs)

e Please note... Amoxicillin/clavulanate (Augmentin) and Amoxicillin are not recommended antibiotics for UTI
treatment based on CHCO sensitivity data.

o If Cefixime is unavailable, alternative options would be cefpodoxime, cefuroxime, cefprozil, etc.

Analgesics
e Acetaminophen for comfort
e |buprofen or other NSAIDS should be used with caution if concern for renal injury

e Phenazopyridine for symptoms of dysuria for patients 6 years and older age. Educate families on urine
discoloration when taking this drug.
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Clinical pathways are intended for informational purposes only. They are current at the date of publication and are reviewed on a
regular basis to align with the best available evidence. Some information and links may not be available to external viewers.
External viewers are encouraged to consult other available sources if needed to confirm and supplement the content presented in
the clinical pathways. Clinical pathways are not intended to take the place of a physician’s or other health care provider’s advice,
and is not intended to diagnose, treat, cure or prevent any disease or other medical condition. The information should not be used
in place of a visit, call, consultation or advice of a physician or other health care provider. Furthermore, the information is provided
for use solely at your own risk. CHCO accepts no liability for the content, or for the consequences of any actions taken on the basis
of the information provided. The information provided to you and the actions taken thereof are provided on an “as is” basis without
any warranty of any kind, express or implied, from CHCO. CHCO declares no affiliation, sponsorship, nor any partnerships with any
listed organization, or its respective directors, officers, employees, agents, contractors, affiliates, and representatives.

Children’s Hospital Colorado « Anschutz Medical Campus * 13123 East 16th Avenue « Aurora, CO 80045 » 720-777-1234 » childrenscolorado.org
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Discrimination is Against the Law. Children’s Hospital Colorado complies with applicable Federal civil rights laws and does not discriminate on the basis of race, color, national
ongin, age, disability, or sex. Children’s Hospital Colorado does not exclude people or treat them differently because of race, color, national origin, age, disability, or sex.

Children’s Hospital Colorado provides free aids and services to people with disabilities to communicate effectively with us, such as: Qualified sign language interpreters, written
information in other formats (large print, audio, accessible electronic formats, other formats). Children’s Hospital Colorado provides free language services fo people whose primary
language is not English, such as: Qualified interpreters, information written in other languages.

If you need these services, contact the Medical Interpreters Department at 720.777.9800.

If you believe that Children’s Hospital Colorado has failed to provide these services or discriminated in another way on the basis of race, color, national origin, age, disability, or
sex, you can file a grievance with: Corporate Compliance Officer, 13123 E 16th Avenue, B450, Aurora, Colorado 80045, Phone: 720 777 1234, Fax: 720777 7257 corporate.
compliance@childrenscolorado.org. You can file a gnievance in person or by mail, fax, or email. If you need help filing a grievance, the Corporate Compliance Officer is available to
help you.

You can also file a civil rights complaint with the U.S. Department of Health and Human Services, Office for Civil Rights, electronically through the Office for Civil Rights Complaint
Portal, available at ocrportal hhs goviocr/portallobby jsf, or by mail or phone at: U.S. Department of Health and Human Services 200 Independence Avenue, SW Room 509F, HHH
Building Washington, D.C. 20201 1-800-368-1019, 800-537-7697 (TDD) Complaint forms are available at www.hhs.gov/ocr/office/file/index_html.

Children’s Hospital Colorado complies with applicable Federal civil rights laws and does not discriminate on the basis of race, color, national origin, age, disability, or sex.
ATENCION: si habla espafiol, tiene a su disposicién servicios gratuitos de asistencia linguistica. Llame al 1-720-777-9300.

CHU Y: Néu ban néi Tiéng Viét, co cac dich vu hé fro ngdn ngi mién phi danh cho ban. Goi sb 1-720-777-9800.

Fo: o] F AHE A= AT, Ao AY HH 2 FRE o3 4 YUt 1-720-777-9800 W o2 Ags] F44 L

HE: IMREERERTL, Sl eRERESZRYE. HEE1-720-777-9800.

BHMAHWE: Ecnw BbI roBOpUTE Ha pycCcKOM A3bIKe, TO BaM AOCTYNHLI DecnnarHele yenyrv nepesoaa. 3soHute 1-720-777-9800.

oI @7: R9UT74+ &hek hOICT DU RYCTI° hCEF SCEFF MR ASTHPY +HIZAPA: @S, oY tA@ (3.0 1-720-777-9800 (0N 09t A AT
) T20-777-9800-1 2 2 oo laalledll ol 5 salllsopliaall Clana s dall S8 ConB€ 1 2l

ACHTUNG: Wenn Sie Deutsch sprechen, stehen lhnen kostenlos sprachliche Hilfsdienstleistungen zur Verfiigung. Rufnummer: 1-720-777-9800.

ATTENTION : Sivous parlez francais, des services d'aide linguistique vous sont proposés gratuitement. Appelez le 1-720-777-9800.

T & B TS e e ST 7 QU AT T HeieT STy 741 JUA1 STy © | P g a1 1-720-777-9800 |

PAUNAWA: Kung nagsasalita ka ng Tagalog, maaari kang gumamit ng mga serbisyo ng tulong sa wika nang walang bayad. Tumawag sa 1-720-777-9800.

HEIE: HAE2H3h284. BHOSEEE SHAV LT T T, 17207779800 7. BERICT ML 20,

Nti- O bury na asu Ibo, asusu aka oasu n'efu, defu, aka. Call 1-720-777-9800.
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