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Over past 2 decades ‘less is 

more’ in UTI management

Less antibiotics

Less imaging



Objectives

To discuss controversies in the antibiotic treatment of young 
infants with first febrile UTI:

1. Initial route antibiotic treatment – oral vs. IV?

2. Early transition to oral antibiotics – short vs. long IV duration?

3. Total duration of antibiotic treatment – 5 vs. 10 days?



Gill et al. JAMA Network Open 2022

• 18th most common and 

expensive inpatient 

condition in Ontario

• 8th most common inpatient 

condition in US 

UTI Common & Expensive



First Febrile UTI in infants <2 years:
CPS and AAP UTI guidelines

CPS Guidelines, 2014  
• Clean Catch ≥ 100,000 CFU/ml (≥ 108 CFU/L)

• Catheter ≥ 50,000 CFU/ml (≥ 5x107 CFU/L)

• SPA – any growth 

AAP Guidelines, 2011
• Clean Catch – not specified

• Catheter ≥ 50,000 CFU/ml 

• SPA ≥ 50,000 CFU/ml

Robinson JL et al. Paediat Child Health 2014

No bag specimens for culture

New role of voiding stimulation methods

+ Pyuria



IV antibiotics! Oral antibiotics!

Are oral antibiotics effective and safe for 

treatment of young infants with first febrile 

UTI?

Jackie is a 5 week old term infant 

with first febrile UTI. She is feeding 

well and looks well otherwise. The 

urinalysis is positive for leukocytes 

and nitrites. Should you treat her 

with oral antibiotics? Should she be 

admitted with short (2 days) or 

longer course IV antibiotics (5 

days)? Total duration of antibiotics?



First Febrile UTI: Less vs. More Antibiotics

LESS: SHORTER/NO IV ABx 
TREATMENT

 ↓ Need for repeated PIVs or PICC

 ↓ LOS 
 ↓ Abx adverse events, microbiome
 ↓ Harms of hospitalization
 ↓ Health system impact, cost
  ?bioavailability in young infants

MORE: LONGER IV Abx 
TREATMENT
↓ reduce risk of treatment failure



CPS and AAP UTI guidelines

CPS Guidelines, 2014  
Most experts recommend initial treatment with oral 
antibiotics for febrile UTIs in nontoxic children with no 
known structural urological abnormality, assuming that 
they are likely to receive and tolerate every dose.

There is no evidence that children with UTIs and 
documented bacteremia who have a rapid clinical 
response to antibiotics require intravenous antibiotics 
or a longer course of antibiotics. However, all such 
children need to be assessed by a physician the day 
that the blood culture is known to be positive.

AAP Guidelines, 2011
When initiating treatment, the clinician should base the 
choice of route of administration on practical 
considerations. Initiating treatment oral or parenterally 
is equaliy efficacious. 

Robinson JL et al. Paediat Child Health 2014

2-24 months



Initial Antibiotic Route
8-28 days: well appearing, positive urinalysis – initial treatment with IV antibiotics

29-60 days: well appearing, positive urinalysis – initial oral or IV antibiotics depending on 

inflammatory marker results

Antibiotic Route transition in hospitalized infants
29-60 days: UTI (positive urine culture): discharge hospitalized patients on oral antibiotics if blood 

culture negative, CSF (if obtained) is negative, infant is well and improving, no other reasons for 

hospitalization





1. Initial antibiotic treatment route in 

infants with first febrile UTI?



• 4 RCTs: Oral (10-14 d) vs. Short IV (3-4 d) followed by Oral Antibiotics

• > 1 month age

• NO DIFFERENCE in:

• Duration of fever (2 studies, 808 children: MD 2.05 hrs, 95% CI -0.84-
4.94)

• Persistent UTI at 72 hours (2 studies, 542 children: RR 1.01, 95% CI 
0.07-17.41)

• Persistent kidney damage at 6-12 months (4 studies, 943 children: RR 
0.82, 95% CI 0.59-1.12)



2. Early transition to oral antibiotic 

treatment in infants with first febrile UTI?



• 6 RCTs: Short IV (3-4d) followed by Oral Antibiotics vs. Long IV (7-14 
days)

• > 1 month age

• No DIFFERENCE in:

• Persistent bacteriuria at end of treatment (4 studies, 305 children: 
RR 1.10, 95% CI 0.07-17.41)

• Persistent kidney damage at 6-12 months (4 studies, 726 children: 
RR 1.01, 95% CI 0.80-1.29)



• Retrospective cohort study, 24 US children’s hospitals

• Of 12,333 infants, < 6 mo age: 240 (1.9%) experienced treatment failure

– ≤3 days initial IV Antibiotics – 1.6%

– ≥ 4 days initial IV Antibiotics – 2.2 %

• After propensity score adjustment, no significant association between long vs. 

short course IV antibiotics and treatment failure (OR 1.02, 95% CI 0.77-1.35)





• Main comparison: ≤ 3 days vs. > 3 days IV
• Studies which included infants < 2 months
• All observational studies (retrospective)
• UTI recurrence: 1.7% (1.3,2.2) ≤ 3 days vs. 

2.4% (1.8,3.2) > 3 days IV



Bacteremia?



Cohort study, 11 US centres, ED presentation

115 infants ≤ 60 days with bacteremic UTI, 32 (28%) ill appearing, 

excluded those with meningitis

Short course defined as ≦ 7 days IV and long course > 7 days IV

• 58 (50%) received short-course IV antibiotics (range 2-24 days)

• 60 (52%) ≤ 28 days age: 42% short-course IV, 58% long-course

Propensity score weighting



No significant difference in UTI 
recurrence or hospital reutilization

No adverse 
events: ICU 
readmission, 
mech ventilation, 
neurologic 
sequelae



Multi-centre retrospective cohort study across 11 US children’s 

hospitals in infants ≦ 90 days with bacteremic UTI (no meningitis)

• 251 infants with bacteremic UTI

• Median age 35 d (17-58 d), 19 (7.6%) ill appearance

• Mean duration of IV antibiotic therapy was 7.8 days (+/- 4 days)

• No infants had a relapsed bacteremia

• 6 (2.4%) infants had relapsed UTI

• Duration of IV antibiotics did not differ between infants with and 

without a relapse (8.2 vs. 7.8 days)



Summary: Initial oral antibiotic route and early 

transition to oral?

1. In neonates (≤ 28 days): well appearing with non-bacteremic UTI and no concern for meningitis, 
short-course (≤ 3-4 days) IV antibiotics with early conversion to oral antibiotics may be considered 
with follow-up

2. In young infants (29-60 days): well appearing, normal IM, initial oral antibiotic treatment may be 
considered with follow-up; if hospitalized for initial IV antibiotics, non-bacteremic, short-course (≤ 3-
4 days) IV antibiotics with early conversion to oral antibiotics with follow-up

3. In young infants (<90 days), with bacteremic UTI and well appearing, shorter course IV 
antibiotics (≤7 days) with early conversion to oral antibiotics may be considered



3. Antibiotic treatment duration of infants 

with first febrile UTI?



Antibiotic Treatment Duration:
CPS and AAP UTI guidelines

CPS Guidelines, 2014  

• 7 to 14 days 

AAP Guidelines, 2011

• 7 to 10 days

Robinson JL et al. Paediat Child Health 2014



PARTICPANTS

• 2 mo to 10 years
• UTI
• Outpatient clinics/ED at 

2 US children’s hospitals
• Clinical improvement 

after 5 days abx

5 days of placebo
N=336

5 additional days of antibiotics
N=328

OUTCOMES

Primary Outcome
Treatment Failure 

(symptomatic UTI at or 
before 1st f/u visit at day 

11to14)

Secondary Outcomes
• UTI after first f/u
• Asymptomatic bacteriuria
• Positive urine culture
• GI colonization with resistant 

organisms

Outcome assessment at 2 visits day 11-14 and 24-30

N=664

MULTICENTRE, NONINFERIORITY RCT
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UTI, 3 criteria:
1. Signs/symptoms – fever, pain 

(suprapublic, abdominal, flank), 
urinary 
urgency/frequency/hesitancy/dysu
ria, poor feeding OR vomiting

2. Pyuria 
3. Positive urine culture >5 x 104 

CFU/ml (suprapublic or catheter) 
or >105 CFU/ml
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Treatment failure was up to 5.5% greater 
with short-course

NNT to for standard-course therapy was 28, i.e. 28 children would need to be treated with 
an additional 5 days to prevent 1 treatment failure. For febrile UTI, NNT was 67

LOW TREATMENT FAILURE IN BOTH GROUPS



Adverse events similar between groups



SCOUT Trial Interpretation?

Included children age 2 mo to 10 years with uncomplicated UTI, 
fUTI and cystitis

• Authors make the argument that given low treatment failure 
rate, 5 days of antibiotics a reasonable option and shared 
decision making with parents should be used

• Others

• For cystitis, given low treatment failure in study 5 days 
reasonable

• For fUTI, 10 days still advisable given possibility of long 
term complications



IV antibiotics! Oral antibiotics!

Are oral antibiotics effective and safe for 

treatment of young infants with first febrile 

UTI?

Jackie is a 5 week old term infant 

with first febrile UTI. She is feeding 

well and looks well otherwise. The 

urinalysis is positive for leukocytes 

and nitrites. Should you treat her 

with oral antibiotics? Should she be 

admitted with short (2 days) or 

longer course IV antibiotics (5 

days)? Total duration?



Summary

Initial oral antibiotic route and early transition to oral?

1. In neonates (≤ 28 days): well appearing with non-bacteremic UTI and no concern for meningitis, 
short-course (≤ 3-4 days) IV antibiotics with early conversion to oral antibiotics may be considered 
with follow-up

2. In young infants (29-60 days): well appearing, normal IM, initial oral antibiotic treatment may be 
considered with follow-up; if hospitalized for initial IV antibiotics, non-bacteremic, short-course (≤ 3-
4 days) IV antibiotics with early conversion to oral antibiotics with follow-up

3. In young infants (<90 days), with bacteremic UTI and well appearing, shorter course IV 
antibiotics (≤7 days) with early conversion to oral antibiotics may be considered

Duration of treatment?

1. Total duration in non-bacteremic UTI:

a) (<2 months): uncertainty, 7-14 days

b) (>2 months) 5 days vs. 10 days – shared decision-making



Evidence Based Clinical Decisions

Haynes. EBM. 2002; 37-38 





Figure 1. Management of infants aged 0 to 28 days with a documented rectal temperature ≥38
oC

© Canadian Paediatric Society. Source: Management of well-appearing febrile young infants aged ≤90 days, Acute Care Committee, October 12, 2023. Available at www.cps.ca

• History of prematurity  

 (gestational age <37 weeks)

• Prior hospitalization or  

 prolonged newborn nursery  

 course 

Well Appearing?

Appearance

Circulation to skin

Work of breathing

‘Pediatric Assessment Triangle’

Low risk if all criteria met: 

1) Urinalysis negative for leukocyte esterase,  

  nitrite, and pyuria (≤5 WBC/hpf) 

2) ANC ≤4090/μL

3) PCT ≤1.71 ng/mL

Low risk if all criteria met: 

1) Well appearing 

2) 22 to 90 days old 

3) Urinalysis negative for leucocytes

4) PCT <0.5 ng/mL

5) CRP ≤20 mg/L and ANC ≤10,000/μL

Low-risk if ≤1 point:

1) Age <21 days (1 point)

2) Highest temperature measured in the ED 

  – 38.0oC to 38.4oC (2 points)

  – ≥38.5oC (4 points) 

3) ANC ≥5185/μL (2 points) 

4) Urinalysis positive (leukocyte esterase,  

  nitrite, or pyuria (>5 WBC/hpf; 3 points)

PECARN

Prediction 

Rule

Step-by-Step

Method

Aronson 

Rule 

(if PCT 

unavailable)

Clinical prediction rules

Perform initial evaluation including: 

• Initiate empiric antibiotics for suspected meningitis

• Admit to hospital 

• Observe pending blood, urine, and CSF cultures 

• Initiate empiric antibiotics 

• Admit to hospital 

• Observe pending blood, urine, and CSF cultures

CSF WBC 

>15/mm3

Option 1 Option 2

CSF WBC ≤15/mm3

CSF WBC

>15/mm3

CSF WBC 

≤15/mm3

ANC Absolute neutrophil count; CRP C-reactive protein; CSF Cerebrospinal flu

i

d;  ED Eme r gency  

department; IBI Invasive bacterial infection; NPV Negative predictive value; PCT Procalcitonin; 

PECARN Pediatric Emergency Care Applied Research Network; WBC/hpf White blood cells per 

high-powered fie

l

d

Assess and manage Airway, 

Breathing, and Circulation 

(ABCs)

EXIT PATHWAY

Low risk 

for IBI*

High risk 

for IBI*

High risk for 

meningitis

Low risk for 

meningitis

Perform lumbar puncture, send CSF for: 

• Cell count, protein, and glucose

• Gram stain, bacterial culture/sensitivity

Defer lumbar puncture

(shared decision-making)

• Admit to hospital without empiric antibiotics 

• Observe pending blood and urine cultures 

• Discharge home 

• Provide anticipatory guidance 

• Admit to hospital with or without empiric antibiotics

• Observe pending blood, urine, and CSF cultures 

• Repeat blood culture (if positive)

• Perform lumbar puncture (if not already done) 

• Send CSF for: 

 – Cell count, protein, and glucose

 – Gram stain, bacterial culture/sensitivity

Perform lumbar puncture

(shared decision-making)

Risk-Stratific

a

tion: 

PECARN, Step-by-Step, or Aronson (see box at right)

• Repeat blood culture (if positive), treat infection, review  

 sensitivities and adjust treatment accordingly

• Consider consultation with paediatrician, paediatric  

 infectious disease specialist, or both

• Discharge home

• Provide anticipatory guidance 

Infant aged 0 to 28 days with a documented rectal temperature ≥38
oC

Positive blood, urine, or CSF cultures

Negative blood and urine cultures 

(and negative CSF, if performed)
Positive blood, urine, or CSF cultures

YES

YES

NO

NO

Negative blood, urine and CSF cultures

• Chronic medical conditions,  

 chromosomal abnormality,  

 or technology-dependence

• Known or suspected immune  

 compromise

Does the patient have any risk factors?

• Complete blood count  

 and diffe

r

ent ial

• Infla

m

ma t or y ma r ker s   

 (CRP and/or PCT) 

• Blood culture/sensitivity 

• Urinalysis and urine culture/ 

 sensitivity (catheter sample  

 preferred) 

• Recent antibiotic exposure

• Any focal bacterial infection  

 (e.g., cellulitis, omphalitis,  

 osteoarticular infections)

• Consider chest radiography  

 for signific

a

nt  respi rat or y   

 symptoms

• Consider viral testing  



Are oral antibiotics effective and safe for 

treatment of young infants with first febrile 

UTI?
In neonates (≤ 28 days): well appearing with non-bacteremic UTI and no concern for meningitis, 
short-course (≤ 3-4 days) IV antibiotics with early conversion to oral antibiotics may be considered 
with follow-up

In young infants (29-60 days): well appearing, normal IM, initial oral antibiotic treatment may be 
considered with follow-up; if hospitalized for initial IV antibiotics, non-bacteremic, short-course (≤ 3-4 
days) IV antibiotics with early conversion to oral antibiotics with follow-up

In young infants (<90 days), with bacteremic UTI and well appearing, shorter course IV antibiotics 
(≤7 days) with early conversion to oral antibiotics may be considered

Total duration in non-bacteremic UTI: short course 5 days vs. 10 days – shared decision-making in >2 
months; uncertainty for <2 months, 7-14 days



Summary

Are oral antibiotics safe & effective for treatment of young infants? 

Role for initial oral antibiotic and early transition to oral antibiotics and based 
on age, presentation, and follow-up. 

Total treatment duration based on age, presentation, 7-14 days in <2 
months; 5 vs 7-10 days in >2 months  



How things have changed!

6 week male 

presents to the 

ED with T38.5 C

CBC

Urine, bld, 

CSF

Admission

Antibiotics IV 

5-7 days for 

total of 14

LOS 5-8 days

• Renal US

• VCUG or prophylactic 

abx until outpatient 

VCUG

• VCUG Grade II VUR

• Antibiotic 

prophylaxis 6 months

• DMSA

• Urology consultation

• Nephrology 

consltation

• Repeat VCUG 6 

months

• VUR resolved

• Urology & 

Nephrology clinic

• Discharged

Clinical Practice GuidelinesResearch QI

Change in Practice & Patient Outcomes



• Results support the use of urine cultures with threshold of >10,000 CFU/ml 
for the population (febrile, urinary inflammation, suspected UTI, urinary 
cath)

• Results may not apply to collection methods with more contamination (e.g. 
bag urine)

• More studies to elucidate threshold for non-Ecoli UTI



Cascade: a process that, once started, proceeds stepwise 

to its full, seemingly inevitable, conclusion. 
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