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UTI - EPIDEMIOLOGY

INCIDENCE:

PREVALENCE:
(0-6 y)

1.7/1000 boys/year
3.1/1000 girls/year

girls 8 %
boys 2,5 %

(Jodal ESPN 2002)
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TABLE 1.

Prevalence of Urinary Tract Infection Among Febrile Infants 0—24 Months of Age Stratified by Age

Study Characteristics

Prevalence of Urinary Tract Infection (%)

Quality* Setting Country Age N’ Overall Females Males Circumcised Uncircumcised
jo With Fever

sl '® 1993 2 ED USA 3~-6mo 171 29 3.7 22
Shaw et al,'* 1998 1 ED USA 3-6mo 390 56 75 42
Bachur and Harper,'” 2001 4 ED USA 3~-6mo 1711 109
Pooled g mgnce (CI) 66(1.7-11.5) 5.7(2.3-94) 33(1.3-53)
Infan n)o With Fever
HobermMaagtef ' 1993 2 ED USA 6-12mo 390 6.2 10.9 2.7
Shaw et al,'* 199 2 ED USA 6-12 mo 1030 3.7 6.5 1.3 0.3 73
Bachur and Harper,'” 2001 4 ED USA 6-12mo 3114 6.4
Pooled pgaessdgnce (CI) 54(3.4-74) 8.3(3.9-12.7) 1.7(0.5-2.9)
Infan @ ro With Fever
Shaw el 998 2 ED USA 12-24 mo 656 2.1
Bachur and Harper,'® 2001 4 ED USA 12-24 mo 2928 4.5
Pooled Prevalence of Febrile

UTI in Infants 0-24 mo

revalence (CI) 7.0(56.5-84) 7.3(5.0-9.6) B.0(55-104)

(Pediatr Infect Dis J 2008:27: 302-308)



Circumcised
Source Sample Size Prevalence (95% CI)

Crain, 1990 9 2.1(-08-5) | .
Newman, 2002 497 26(1.2-4) | .
Zore, 2004 262 23(05-4.1) I
Group Estimate:
24(14-35)- s
Uncircumcised
Source Sample Size Prevalence (95% CI)
Crain, 1990 103 17.5(10.2-24.8) .

Lin, 2000 94 19.1 (112 - 27)

Newman, 2002 75 208 (11.6 - 30) -

Zorc, 2004 291 21.3 (16.6 - 26) — .

Group Estimate:

20.1(16.8 -234) e
1 I I T I I

0 5 10 15 20 25

Prevalence. %

(Pediatr Infect Dis J 2008:27: 302-308)
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UTls: Pathophysiology

e Kidneys and urinary tract are germ free

e When bacteria enter a number of conditions may
develop:

— Bacteriuria
— Cystitis
— Febrile UTIs with activation of the inflammatory process

e Adequate urine flow and intact uroepithelium are
key in the prevention of UTI.

e E. coli have P fimbriae that facilitate uroepithelial
attachment



P-fimbriated E. coli

Lipopolysaccharide

Fimbriae

Modified from Montini G,
Tullus K and Hewitt [, 2011
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(@) Acute pyelonephritis
Microbe Host

Normal TLR4 and CXCR1
g 1

UPEC strains % - Strong innate response
. 4]

« Efficient neutrophil
recruitment

. *ﬂ - Bacterial clearance
* No tissue damage

Normal TLR4 but low CXCR1

UPEC or 1
attenuated * . -
strains g

e ¢

- —
Epithelia

L.

TLR4 dependent innate
response but no CXCR1
dependent clearance

‘Delayed neutrophil
recruitment and
accumulation in tissue

Low bacterial
clearance

*Tissue damage

B. Ragnarsdottir, Eur J Clin Invest 2008;




* Diagnosis
Urinalysis and urine culture



NICE

AAP

ISPN

Urine
collection

Clean catch (gold
standard)

If clean catch not possible,

other non-invasive
methods (pads) are
recommended

Always catheterisation or suprapubic
aspiration

In febrile children in good
clinical conditions: clean
catch; bag is a second
option

In severely ill children:
catheterisation

Hadjipanayis A, et al. Arch Dis Child 2014



Current primary care management of children aged
1-36 months with urinary tract infections in Europe:
large scale survey of paediatric practice

Adamos Hadjipanayis,' Zachi Grossman,? Stefano del Torso,? Diego van Esso,*
Hans Juergen Dornbusch,® Artur Mazur,® Anna Drabik,” Giovanni Montini®

Hadjipanayis A, et al. Arch Dis Child 2014

Design Web-based large scale survey evaluating
knowledge of, attitudes towards and the methods for
diagnosing, treating and managing urinary tract
infections in children.

Setting Primary and secondary care practices in
Europe.

Sample 1129 paediatricians.
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* Management
Treatment of the acute episode



Primary and Secondary outcomes in the
502 randomised children

Parameter New treatment (n=244)

Short term outcomes

Standard treatment (n=258) Mean difference (95% CI)

Time to defervescence (hours) 36.9 (19.7) (n=241) 34.3 (20) (n=253) 2.6(-0.9to6)

White cell count (x10%/D)* 9.8 (3.5) (n=230) 9.5 (3.1) (n=243) 0.3 (-0.3t00.9)
Neutrophils (x10%/1)* 3.0(2.2) (n=207) 2.8 (1.9) (n=217) 0.2 (-0.2 t0 0.6)
Erythrocyte sedimentation rate (mm in first 50.8 (32) (n=170) 52.6 (27.9) (n=168) -1.8 (-8.2 t0 4.7)

hour)*

C reactive protein (mg/[)*t 9.3 (20.9) (n=235)

8.2 (15.4) (n=251) 1.1 (2.6 to 4.1)

Sterile urine 185/186 (99.45%) 203/204 (99.5%) -0.05% (-1.5% to 1.4%)
Primary outcome
Scaron renal scan at 12 months 271197 (13.7%) 36/203 (17.7%)

Montini, G. et al. BMJ 2007:335:386

-4% {_1 1.1% to B.lu.f'rn]'



Action Statement 4a

When initiating treatment, the clini-
cian should base the choice of
route of administration on practi-
cal considerations. Initiating treat-
ment orally or parenterally is

equally efficacious. The clinician
should base the choice of agent on
local antimicrobial sensitiv'g_\: pat-

terns (if available) and should ad-
just the choice according to sensi-
tivity testing of the isolated
uropathogen (evidence quality: A;
strong recommendation).

Action Statement 4b

The clinician should choose 7 to 14
days as the duration of antimicrobial
therapy (evidence quality: B;
recommendation).

~ American Academy ey
Pediatrios 2011;  of Pediatrics

How to treat?
If the UTI is complicated, i.e. when the child appears toxic

or severely dehydrated or is vomiting, or if there are con-

cerns regarding compliance, treatment should be started

parenterally and continued with an oral antibiotic after 2—
4 days (2) [grade A]. If the UTLis not complicated, i.e. when
the febrile child is in good clinical conditions, only slightly
dehydrated but able to retain oral fluids and medications
and a good compliance is expected, treatment should be
given by the oral route [grade A]. The results of the oral ver-

How long to treat?

There is no consensus in the literature on the optimal dura-
tion of antimicrobial therapy (18). Studies comparing anti-
biotic courses of different duration in acute pyelonephritis
are lacking. 7-14 days of antimicrobial treatment is gener-
ally recommended, while a 10-day course seems reasonable
and appropriate [grade C]. However, parenteral therapy

Italian Society of Pediatric Nephrology
Acta Paediatrica 2012
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* Management

Imaging investigations



IMAGING AFTER A FIRST FEBRILE UTI

e Ultrasonography

e Voiding cystourethrography with a
radiopaque, radioactive, or echocontrast
medium

Acute
e Renal scintigraphy with DMSA <

Late



IMAGING AFTER A FIRST FEBRILE UTI

The reason for imaging is to detect:
e obstructive malformations,

e vesicoureteral reflux,

e and kidney damage.

yet consensus on the malformations, grade of reflux,
and degree of damage that are important to detect is
lacking



IMAGING RECOMMENDATION AFTER a FIRST fUTI ACCORDING TO GUIDELINES

Guidelines

NICE (2007)

AAP (2011)

Italian (2012)

Australian (2014)

Canadian (2014)

Ultrasound

YES
Atypical UTI,
< 6 months

YES

YES

YES if no 2[Jor 31
trimester US ;

< 3 months;
Atypical UTI

YES

VCUG

NO

unless > 6 months of
age with positive US
or atypical UTI

NO
Unless abnormal US

NO
Unless abnormal US
or risk factors

NO
Unless abnormal US

NO
Unless abnormal US

DMSA

YES
> 6/12 m from UT]I

NO

YES
>6/12 m from UTI if
abnormal US or VUR

NO

NO



First febrile UTI

|

ISPN
Consensus

US
Normal
Abnormal No risk factors
and/or l
Risk factors including: No necessary

further imaging
» Abnormal prenatal US

e Chronic kidney disease
« Abnormal bladder emptying

e Bacteria other than E.coli
2nd febrile UTI

~

Further imaging ( cystography, renal radionuclide scan)



Cystography is recommended for the following age group of children with
confirmed diagnosis of UTI

100+
1129 paediatricians
81
80 1 77
72
68
<
£ 604
.
o 49
44 45 PP i
40 39
59 A
- 21
i 17
15 13 15 13 14
9 10
6 6 8 8 8
4 3 2
2
| il - Al im I I
Austria Cyprus Germany Israel Italy Poland Spain Switzerland
B All children with UTI (febrile or not) B Children with abnormalities revealed in the ultrasound
= Children < 2 years with febrile UTI ® Infants (Children < 12 months) with febrile UTI

Hadjipanayis A, et al. Arch Dis Child 2014
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* Management

VUR (surgery, prophylaxis or nothing?)



Pediatr Nephrol (2009) 24:223-226
DOI 10.1007/s00467-008-0912-0

EDITORIAL COMMENTARY

Vesicoureteral reflux, a benign condition

Mika Venhola - Matti Uhari

Pediatr Nephrol (2009) 24:227-232
DOI1 10.1007/s00467-005-0911-1

EDITORIAL COMMENTARY

Vesicoureteric reflux is not a benign condition

Malcolm G. Coulthard



Fecurrences of Febrile UTI/Pyelonephritis in Infants 2 to Y4 Months of Ace

Reflux No Prophylaxis
Grade No. of Total N
Recurrences
None 11 163 0.7%
2 35 5.7%
| 10 124 &%
| 40) 145 27.5%
V 21 49 42.8%

Siacesaiobi FROM THE AMERICAN ACADEMY OF PEDIATRICS



Bacteria and Humans: diverse
behaviours!!

Bacteria

Extremely numerous

Memorise generational experiences
within a few hours

Capacity to transfer vast quantities
of information in seconds

Extraordinary ability to adapt under
the selective pressure of antibiotics

Outstanding collaboration

Humans

Often few and isolated
Endless discussions!!

Difficulty in confronting and resolving
iIssues

Tendency to maintain the same
diagnostic and therapeutic
approaches

Scarce collaboration for the most part



Study name UTI/ Total Risk difference and 95% CI

Antibiotics Controls

Hati Brandstrom et al* 10/ 69
Dllatmg Craig et al” 7/65 11/64
Montini et al'” 6/26 6/14
Pennesi et al'’ 17/39 15/40
Roussey-Kesler et al”® 8/24 12130
Garin et al° 5/13 1/19

N ilatin Craig et al” 3/57 6157
Od at g Montini et al'” 4/56 3/32

Pennesi et al' 1/11 0/10
Roussey-Kesler et al'® 5179 7192
Garin et al’ 2142 0/39

Antibiotics Controls

J De Bessa, J Urol 2015



Group by

Study name

Subgroup within study UTI / Total

Subgroup within study

Dilating
Dilating
Dilating
Dilating
Dilating
Dilating
Dilating
Dilating
No dilating
No dilating
No dilating
No dilating
No dilating
No dilating
No dilating
Overall

14
|

Brandstrom et a
Craig et al™
Montini et al'
Pennesi et al''
Roussey-Kesler et al*
Garin et al’

RIVUR™

Craig et al’™

Montini et al'
Pennesi et al"’
Roussey-Kesler et al*”
Garin et al’

RIVUR®

Dilating
Dilating
Dilating
Dilating
Dilating
Dilating
Dilating

No dilating
No dilating
No dilating
No dilating
No dilating
No dilating

AntibioticLontrols

10/69 25/ 68
7/65 11/64
6/26 6/14
17/39 15/ 40
8/24 12/ 30
5/13 1/18
26 /143 38/ 137

3/57 6/57
4 /56 / 32
1/11 / 10
5/79 / 92
2/42 0/38
11 /158 35/ 164

MH risk difference and 95% CI

—m

>

0,13

0,13

Prohylaxis Controls

J De Bessa, J Urol 2015




Randomized Intervention for
Children with Vesicoureteral Reflux

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Antimicrobial Prophylaxis
for Children with Vesicoureteral Reflux

The RIVUR Trial Investigators*

May 4, 2014




RESULTS: primary endpoint

40—
35

30

Placebo - -

rr-"-‘-
<

— el

Children with Febrile
or Symptomatic UTI (%)

| TMP-5MX
| |
0.0 0.5 1.0 1.5 2.0
Years since Randomization
MNo. at Risk
TMP-5MX 302 270 252 244 128
Placebo 305 253 234 214 b

The treatment proved statistically significant, but of doubtful clinical value:
requiring 16 or 22 patient years of antibiotics to prevent 1 UTI or 1 febrile UTI,
respectively

Hoberman, NEJM 2014



Table 1. (Continued.)

Ureter duplication

Grade |
/

< Grade |1
Grade [l

Grade

Trimethoprim—
Sulfamethoxazole

Characteristic (N=302)
Susceptibility of index UTI to trimethoprim—sulfamethoxazole
— no./total no. (26)

Resistant] 55,278 (19.8)
_——=eT=ve 223278 (80.2)
Bladder and bowel dysfunction — no. ftotal @ 34/63 (54.0)
Const H 865 (12.3)

Ultrascund abnormalities — no. ftotal no. (%6)
Hydronephrosis## 19/300 (6.3)

12/300 (6.0)

Highest degree of vesicoureteral reflux — no_ftotal no. (36) 7

35/301 (11.6)
1237301 (40.9)

Placebo Crwerall
(N=305) (N=607)

65/293 (22.2) 120/571 (21.0)

228/293 (77.8) 451/57] (79.0

37/63 (58.7) 71/126 (56.3)

564 71/126 | 16/ )
toilet-

13/3(  trained 32/602 (5.3)

15;3( children 33/602 {5.5)

68/602 (11.3)
254/602 (42.2)

33/301 (11.0)
1317301 (43.5)

VUR GRADE II-1ll = 80%

/301 (37.2) 230/602 (38.2)

Bilateral vesicoureteral reflux — no_ftotal no. (36)

LA NAL To.a]

146300 (48.7)

50; 5.3)
287 (600 [47.8)

/301 (8.3)
1417300 (47.0)

Renal scarring — no.ftotal no. (3¢)1%
Mone

280,292 (95.9)

281290 (96.9) 561/582 (96.4)

Mild
Moderate

Severe
Global atrophy

1/292 (0.3)
3/292 (1.0)
4/292 (1.4)
4/292 (1.4)

0/290 1/582 {0.2)
2/290 (0.7) 5/582 (0.9)
2/290 (0.7) 6/582 (1.0
5/290 (1.7) 9/582 (1.5)

Hoberman, NEJM 2014




RESULTS

Table 2. Clinical Outcomes According to Study Group.

Outcome

Treatment failurei ¥
—> | Renal scarring®*
Overall
Severef
Newii

Any cortical defect
» Antimicrobial resistance

Resistant Escherichia coli in stool

First recurrent febrile or symptomatic UTI
with resistant E. coli

First recurrent febrile or symptomatic UTI
with any resistant pathogen

Trimethoprim—
Sulfamethoxazole

Placebo

no. of children/total no. (35)

14/302 (5.0)

27/227 (11.9)
9/227 (4.0)

18/220 (8.2)

29/227 (12.8)

56/203 (27.6)
19/30 (63.3){f

26/38 (68.4)(]

27305 (9.6) |

24235 (10.2)

6/235 (2.6)
197227 (8.4)
25/235 (10.6)

41/210 (19.5)
11/57 (19.3)

17/69 (24.6)

Absolute Difference in Risk
(95% C1)

percentage points
4.5 (0.2 to 8.8)

~1.7 (7.4 to 4.0)
~1.4 (-4.7 to 1.8)

0.2 (-4.9 to 5.3) p .

~2.1 (-8.0 10 3.7)

~8.1 (-16.2 to 0.1)
~44.0(-64.1t0-24.0)

—43.8 (-61.7 to —25.8)

The treatment group had in excess of 600 years of prophylaxis without a

NS

< 0,001

demonstrable effect on scar formation but a much higher propensity to induce
bacterial resistance



The NEW ENGLAND JOURNAL of MEDICINE

EDITORIAL

Antibiotic Prophylaxis for Vesicoureteral Reflux —

Answers, Yet Questions
Julie R. Ingelfinger, M.D., and F. Bruder Stapleton, M.D.

Sadly, the decision to use antibiotic prophy-
laxis in children with reflux remains a clinical
dilemma, despite this well-done study. In the face
of the emergence of antibiotic resistance, the lack
of a significant between-group difference in re-
nal parenchymal scarring, and questions about
generalizability, the RIVUR study results would
imply that the general recommendation of prophy-
lactic antibiotics for vesicoureteral reflux in young
children awaits more evidence before universal
adoption.




. Guidelines  Antibiotic prophylaxis ~ Others interventions

Treat dysfunctional elimination
: syndromes and constipation
NICE Not for routine use Drink an adequate amount of fluid
Do not delay voiding
AAP Not for routine use Not considered
ISPN For reflux [1-V Not considered
Recurrent febrile UTI*

* >3 febrile UTIs within 12 months



Percentage

100+

80+

60+

40-

20+

| recommend antibiotic prophylaxis in the following children (1 month to 36 months of age)
with Vesicoureteral reflux (VUR)

49 2 =
44 45 p
37
26 26 28
2123 21 e 20

16 15 44
I 1. T I

: il

= H B

Austria Cyprus Germany

® All children with any grade of VUR
= All children with grade Il to V of VUR

Israel

54
24
15 43 14 14
Italy Poland Spain Switzerland

= All children with grade IV and V of VUR
= | do not prescribe antibiotic prophylaxis for any grade of VUR

Hadjipanayis A, et al. Arch Dis Child 2014



ESCAPE Network

THE PREDICT TRIAL

Antibiotic Prophylaxis and REnal Damage In Congenital
abnormalities of the kidney and urinary Tract
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Additional therapies
Probiotics

Circumcision
— no randomized trials
— 2 systematic reviews reached opposite conclusions

— routine circumcision not indicated in normal boys with the NNT to
preventone UTl at 111

— considered in those with recurrent urinary tract infections or high
grade reflux

Cranberry Juice
* Recurrent cystitis

Treatment of constipation and soiling
— no randomized controlled trials



FebrileUrinary Tract Infections
Vesico- ureteric reflux

Renal hypo-dysplasia

Post infectious scarring



Current Understanding of Febrile Urinary Tract Infections and Renal Scarring.

| Genetics jl :[ DysplasiaJ

Hypertension and kidney failure

rAntibiotic treatment of the

Lii'sfection

r;\ntibiotic prophylaxis if
IVUR n-v

|-

U rgte r

rEndosco pic or open surgery ifJ

L{'Eilure of antibiotic prophylaxis

Montini G et al. N Engl J Med 2011;365:239-250
The NEW ENGLAND

JOURNAL of MEDICINE




