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UTI Infections in Kids
The clinical problem 



Need for Clinical Data

Development and prospective evaluation of a dynamic antibiogram to 
guide empiric antibiotic treatment of urinary tract infections in children

The PEA Study



Obtaining Clinical Data – The PEA Study
Child (<13 years) presents to the ED and is 

diagnosed with a suspected UTI

ED Clinical staff check for eligibility 

ED Clinical staff provide the parent with a 
summary sheet and participant information sheet  

ED clinical staff collect permission-to-be- contacted 

Research team phones parent and obtains a 
record of consent  

Permission for the collection of Laboratory and Clinical 
data obtained

Survey 1 collected from parent

Survey 2 collected from parent

Eligibility not met –
Excluded 

Permission to contact 
denied

Mature minor withdraws 
from the study 

During ED 
presentation

Within 5 days of 
ED presentation

Within 14 days of 
ED presentation 

Consent not provided



UTI clinical pathway

Empiric antibiotic 
prescription

Modify prescription if 
needed

Present 
to ED

Demographics, 
clinical history 
symptoms and 

signs

Available 
information

Urine, 
(sometimes) 
blood collected

~30 min, 
urine 

dipstick 
results

Urine and blood 
sent to lab

~1/2 day, 
Blood test 

results

~1 days, 
culture 
results

~2 days full set 
of antimicrobial 

susceptibility 
profiles



Building a solution

Expert DAG



Expert DAG – Management Pathway 

Provisional 
diagnosis

Signs, symptoms 
& evidence from 

clinical 
investigations

Initial 
assessment

Background 
factors & clinical 

history

Updated 
diagnosis

Further 
management 

decisions

Laboratory 
information

Empiric 
antibiotic 

prescription

Patient 
progress



Expert DAG – Infection Pathway 

Organisms 
infecting the 
Urinary tract 

Signs and 
symptoms

Organisms in 
the urinary 

tract

Background 
factors



Expert DAG – Contamination Pathway 

Specimen 
contamination

Organisms 
from outside 
the urinary 

tract

Background 
factors

Ability to 
produce a 

clean urine 
specimen



Expert DAG – Convergence of Pathways 
Background 

factors

Organisms 
infecting the 
Urinary tract 

Organisms in 
the urinary 

tract

Organisms 
from outside 
the urinary 

tract

Bacterial 
Culture 
Result



Developing the solution
Bayesian Network Model



Developing the solution
Bayesian Network Model



Developing the solution
Bayesian Network Model



Developing the solution



UTI clinical pathway 

Empiric antibiotic 
prescription

Modify prescription if 
needed

Present 
to ED

Demographics, 
clinical history 
symptoms and 

signs

Available 
information

Urine, 
(sometimes) 
blood collected

~30 min, 
urine 

dipstick 
results

Urine and blood 
sent to lab

~1/2 day, 
Blood test 

results

~1 days, 
culture 
results

~2 days full set 
of antimicrobial 

susceptibility 
profiles



Clinical scenario 

Initial 
observations

UTI E.coli UTI

Other gram 
neg. UTI

Gram pos. 
UTI

76 47

13 16

5- month old boy, 
fever, irritable, on 
abx prior to ED

Dipstick test
Nitrites not 

detected
Nitrites 

detected

67 35

10 22

91 69

18 4

Blood test

E.coli 
culture

68

14 17

CRP 
not 

done

CRP 
10

CRP 
8020

69 25

11 33

48 21

8

99CRP 
not 

done 15

100 83

2

CRP 
not 

done

CRP 
10

CRP 
804

90 60

24 6

81 57

19

Not 
isolated

Isolated

21

43 15

8 15

66 46

5

Not 
isolated

Isolated

35

66 18

12 22

81 52

7

Not 
isolated

Isolated

22

99 59

18 7

100 87

6

Not 
isolated

Isolated

5

78 48

24 2

87 76

8

Not 
isolated

Isolated

89 50

31 3

93 80

11

Not 
isolated

Isolated

2

100 77

21 1

100 94

68



Clinical scenario
UTI E.coli UTI

Other 
gram neg. 
UTI

Gram pos. 
UTI

99 48

23 28

98 52

19 26

99 46

25 28

98 65

13 20

98 38

28 32

99 59

18 22

99 33

35 31

97 52

11 34

99 82

15 3

97 27

22 48

99 56

39 5

99 47

15 36

100 76

21 3

99 24

28 47

100 47

48 6

100 30

24 40

100 30

2 91

98 56

39 4

100 98

2 0

95 13

38 45

100 78

8 14

100 30

24 40

100 30

24 40

100 46

49 4

100 30

24 40

100 30

24 40

100 30

24 40

100 88

11 1

100 74

49 15

100 46

49 4

100 25

49 4



Model performance 



Implementation of a CDSS in clinical practice



Implementation of a CDSS in clinical practice

UTI E.coli UTI

Other 
gram 
neg. UTI

Gram 
pos. UTI

99 88

11 1



Questions?
Jessica Ramsay

Jessica.ramsay@telethonkids.org.au
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