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Age at diagnosis of vesicoureteral reflux (as
cumulative percent) by sex in children with CRF
(n:187)
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Outcome renal function

A Recruited children 3479

A Prevalence of patients with impaired renal function:
0-56%
A 1029 children included in 8 prospective studies; of

the 55 children with CKD at the end of followp,
only in 4(0.4%) renal function was normal at start.

A Almost all children with a decreased renal function
at the end of followup showed scars or
hypodysplastickidneys at start.

Toffolo A, Acta Paediatrica 2012



The old concept
&—

Hypertension

Kidney Failure

Antibiofic treatment of the
infection

Antibiotic prophylaxis

G. Montini, I. Hewitt and Klullus



RANDOMIZED STUDIES
Surgery vs Prophylaxis

A Thelnternational RefluxStudyin Children(1981)
A TheBirminghamstudy (1983
A TheLondonstudy (2001)

Overallfavorable outcome.

No differencein progressionof existingscarring(9%o)
or new scarring(2%o).



Medical versus surgical treatment in children with severe bilateral
vesicoureteric reflux and bilateral nephropathy: a randomised trial

Jean M Smellie, T Martin Barratt, Cyril Chantler, Isky Gordon, Nina P Prescod, Philip G Ransley, Adrian 5 Woolf

Lancet 2001; 357: 1329-33

Background Nephropathy associated with vesicoureteric reflux

(VUR) and urinary tract infection can result in end-stage renal
failure, hypertension, or both. Whether longterm VUR

contributes to these outcomes is unknown. We compared, in a
randomised trial, medical with surgical management of children
with bilateral severe VUR and bilateral nephropathy.




Children aged 1-12 years with
bilateral VUR and nephropathy

and history of UTI

L

Excluded if other urological abnormality
GFR <20 mL/min per 1-73 m?
or uncontrolled hypertension

¥
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I
v ¥
28 assigned to medical 25 assigned to surgical
management management
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1 not available for 1 not available for
primary endpaoint |+ B primary endpoint
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26 analysed for 24 analysed for
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26 followed-up at 22 followed-up at
4 =
10 years 10 years

Lancet 2001: 357: 1320-33



Characterlstics Medical surglcal
Number (boys) 27 (13) 25(12)

Ape (years) 4-7(1-2-12-2) 4.4 (1-0-11-7)
1-5 15 13

612 12 12

systolic blood pressure (SDS)
Height (SDS)

0-04 (—1-03 to 2-07)
—0-10 (—3-10 to 1-20)

—0-13 (—1-80 to 2-06)
—0-30 (—3-80 to 1-30)

GFR (mL/min per 1-73 m?)
20-39

40-79

»79

76 (24-108)
3

12

12

73 (28-130)
3

12

10

Values are median (range), unless otherwise indicated. GFR=glomenular filtration rate.

S0S=standard deviation score.

Tahle 1: Characteristics at enrolment

Lancet 2001; 357: 1329-33



Outcome for GFR from the plasma clearance of
51CrEDTA at 4 and 10 years follewp

to GFR

t4years GFR

t10 years GFR

Medical Surgical

72.4 (24.1) 71.7(22.6)
27 25

70.2 (26.3 73.7 (24.9)
26 24

68.3 (29.8) 74.1(35.6)
26 22

JMSmellie The Lancet, 2001
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This study further supports earlier findings that most
damage has already occurred at a very early stage and
that severely damagedor dysplastic kidneys will either
remain stable or progress to end-stage renal failure,

despiteall efforts to curethe reflux.

RienJM Nijman Lancet2001



The old concept
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Recurrences of Febrile UTI/Pyelonephritis in Infants 2 to 24 Months of Age

_ n = 516
Reflux No Prophylaxis
srade No. of Total N
Recurrences
None 11 183 0. 1%
55 5.7%
| 10 124 o
| 4() 145 21.5%
V 21 49 42.8%

T FROM THE AMERICAN ACADEMY OF PEDIATRICS




Antibiotic prophylaxisvs noantibiotic prophylaxisand VUR

Prophylaxis  No prophylaxis Risk ratio Risk ratio

Study or subgroup Events Total Events Total Weight M—H, random, 95% CI M-H, random, 95% CI

All symptomatic UTI by 1-2 years
Garin 2006 7 55 1 58 5.9% 7.38[0.94,58.07) 1
Montini 2008 10 82 9 46 20.1% 0.62[0.27,1.42) &1
PRIVENT Study 14 122 21 121 25.0% 0.66 [0.35,1.24) —=T
Roussey-Kesler 2008 13 103 19 122 243% 0.81[0.42,1.56] i
Swedish Reflux Trial 10 69 28 68 24.7% 0.35[0.19, 0.67] e
Subtotal (95% Cl) 431 415 100.0% 0.68 [0.39, 1.17] <
Total events 54 78

Heterogeneity: T2=0.21; X?=9.38, df=4 (P=0.05), F=57%
Test for overall effect: Z=1.40 (P=0.16)

Febrile UTI by 1-2 years

Garin 2006 7 55 1 58  4.7% 7.38[0.94, 58.07) T
Montini 2008 10 82 9 46 16.2% 0.62[0.27,1.42) —_—

Pennesi 2008 18 50 15 50 21.8% 1.20[0.68, 2.11] -

PRIVENT Study 10 122 17 121 17.9% 0.58[0.28,1.22] SR T

Roussey-Kesler 2008 13 103 19 122 19.7% 0.81[0.42,1.56] ——

Swedish Reflux Trial 10 69 25 68 19.7% 0.39[0.21,0.76) ——

Subtotal (95% CI) 481 465 100.0% 0.77 [0.47,1.24] B

Total events 68 86

Heterogeneity: T?=0.20; X2=11.85, df=5 (P=0.04); F=58%
Test for overall effect: Z=1.08 (P = 0.28)

Total new and progressive renal damage by 1-3 years

Pennesi 2008 0 50 0 50 Not estimable NNT 17 ClI 9 to 62
PRIVENT Study 3 109 5 101 35.8% 0.56 [0.14, 2.27] — &

Swedish Reflux Trial 4 68 15 68 64.2% 0.27 [0.09, 0.76) —i—

Subtotal (95% CI) 227 219 100.0% 0.35[0.15, 0.80] i

Total events 7 20

Heterogeneity: T2 = 0.00; X?>=0.68, df=1 (P=0.41); F=0%
Test for overall effect. Z=2.47 (P=0.01)

Microbial resistance to prophylactic drug

Pennesi 2008 18 18 0 15 6.6% 31.16([2.03,477.34] — P
PRIVENT Study 8 13 3 19 23.0% 3.90[1.27,11.99] —
Roussey-Kesler 2008 10 13 7 19 345% 2.09[1.08, 4.04] ——

Swedish Reflux Trial 8 10 9 25 36.0% 2.22[1.21,4.09] ——

Subtotal (95% Cl) 54 78 100.0% 2.94 [1.39, 6.25] -~

Total events 44 19

Heterogeneity: T2=0.31; X2=7.46, df= 3 (P=0.06); F= 60%
Test for overall effect: Z= 2.81 (P = 0.005)

; t t {
0.01 0.1 10 100
Less common viith antibiotics Less common with no treatment

Journal of Paediatrics and Child Health 49 (2013}878



BACKGROUND

The Swedish Reflux Trial in Children: I. Study Design and Study
Population Characteristics THE JOURNAL OF UROLOGY®  July 2010

Children 1 to younger than 2 years with grade III-IV reflux

UTI =194 4 iz 2 years
Antenatal dilatation = 5 II

203 7 Endoscopic | vcU x1-2

——1 treatment

i n=6&
128 qirls, 75 boys \1 vCU
DMSA
Surveillance Bladder
n=68 function
Study start Dec 2000 - inclusion of patients stopped Feb 2007 - last follow-up Apr 2009

Figure 1. Overall protocol design




BACKGROUND

The Swedish Reflux Trial in Children: lll. Urinary Tract
Infection Pattern THE JOURNAL OF UROLOGY®  July 2010

Per Brandstrom, Elisabeth Esbjorner, Maria Herthelius, Svante Swerkersson,
UIf Jodal and Sverker Hansson®

— p=0.0002
BO% - — p=0.0014

50%
AT

30%

ﬁl

prophylaxis endoscopic group surveillance

Figure 1. Febrile UTI recurrence rate by gender and treatment
group.




BACKGROUND

The Swedish Reflux Trial in Children: IV. Renal Damage

Per Brandstrom, Tryggve Neveus, Rune Sixt, Eira Stokland, Ulf Jodal

and Sverker Hansson* THE JOURNAL OF UROLOGY® July 2010
i m Girls
p=0.0054 N Boys
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Figure 1. New renal damage in children with dilating VUR by
treatment arm.



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




Table 1. {Continued.)

Characteristic

Susceptibility of index UTI to trimethoprim—sulfamethoxazole
— no.ftotal no. (36)

Resistant]
Sensitive
Bladder and bowel dysfunction — no.ftotal no. (36)9
Constipation — no. ftotal no. (%) |
Ultrasound abnormalities — no. ftotal no. (36)
Hydronephrosis#
Ureter duplication
Highest degree of vesicoureteral reflux — no.ftotal no. (36)
Grade |
Grade Il

Trimethoprim—
Sulfamethoxazole
(N=302)

55/278 (19.8)
223278 (80.2)
34/63 (54.0)
865 (12.3)

19/300 (6.3)
18/300 (6.0)

35301 (11.6)
123/301 (40.9)

Placebo
(N=305)

65/293 (22.2)
228/293 (77.8)
37/63 (58.7)
%/64 (12.5)

13/302 (4.3)
15/302 (5.0

33/301 (11.0)
131/301 (43.5)

Grade 111

VUR GRADEII = 80%

/301 (37.2)

Grade

Bilateral vesicoureteral reflux — no.ftotal no. (36)

i'_J|I i | |I.ﬂ__l||

146300 (48.7)

/301 (3.3)
141/300 (47.0)

Cwerall
(N=607)

120/571 (21.0)
451571 (79.0)
71/126 (56.3)
16/129 (12.4)

32/602 (5.3)
33602 (5.5)

68/602 (11.3)
254/602 (42.2)
230602 (38.2)
5.3)
287/600 (47.8)

Renal scarring — no./total no. (%¢)11

None 280,292 (95.9) 281/290 (96.9) 561/582 (96.4)
Mild 1/292 (0.3) 0/290 1/582 (0.2)
Moderate 3/292 (1.0) 2/290 (0.7) 5/582 (0.9)
Severa 4/292 (1.4) 2/290 (0.7) 6/582 (1.0)
Global atrophy 4/292 (1.4) 5/290 (1.7) 9/582 (1.5)

Hoberman, NEJM 2014




RESULTS: PRIMARY ENDPOINT
111 children had 171 recurrences of UTI

Of 111 first recurrences: 80 febrile (72,1%)

Table 2. Clinical Outcomes According to Study Group.
Trimethoprim— Absolute Difference in Risk
Outcome Sulfamethoxazole Placebo (95% ClI)
no. of children/total no. (36) percentage points
Recurrent febrile or symptomatic UTI*
Children with missing 2-yr data classified 77/302 (25.5) 114/305 (37.4)+ P 11.9 (4.6 to 19.2)
as having had an event (intention-to- 0.002
treat analysis) '
Children with missing 2-yr data classified 39/302 (12.8) 72/305 (25.4)] 12.6 (6.1 to 19.0)
as not having had an event (intention-
to-treat analysis) 1 P < 0,001
|\ Children with missing 2-yr data omitted 39/264 (14.8) 72/263 (27.4) 12.6 (5.7 to 19.5)

The risk of,UTI was reduced by half among children receiving prophilaxis vs plgcebc
(hazard ratio 0,50; 95% CI 0,34 to 0,74)

Hoberman, NEJM 2014



RESULTS: primary endpoint

Children with Febrile
or Symptomatic UTI (%)

Mo. at Risk
TMP-ShX
Placebo
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0.0 0.5 1.0 1.5 2.0
Years since Randomization
302 270 252 244 128
305 253 234 214 a8

The treatment proved statistically significant, but of doubtful clinica
value: requiring 16 or 22 patient years of antibiotics to prevent 1 U

or 1 febrile UTI, respectively

Tl




RESULTS

Table 2. Clinical Outcomes According to Study Group.

Outcome

Treatment failure1Y
——> | Renal scarring#*
Overall
SeverefT
Mewii

Any cortical defect
2 Antimicrobial resistance

Resistant Escherchia 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. (%)

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){f

27/305 (9.6)

24/235 (10.2)
6/235 (2.6)

19/227 (8.4)

25/235 (10.6)

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

17/69 (24.6)

Absolute Difference in Risk
(95% Cl)

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 (4910 5.3) p . N S

-2.1 (-8.0t0 3.7)

-8.1(-16.2 to 0.1)
-44.0 (-64.1 to -24.0) p < O 001

~43.8 (-61.7 to -25.8)

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




Current primary care management of children 136 months of age with urinary
tract infections in Europe.

Large scale survey. 1 129paediatricians

Percentage

100

80

D
o
1

40
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| recommend antibiotic prophylaxis in the following children (1 month to 36 months of age)

52 54
42
28
24
20
18
13 1543 14
I l I II ] I8

Austria Cyprus Germany

B All children with any grade of VUR
= All children with grade |1l to V of VUR

with Vesicoureteral reflux (VUR)

Israel [taly Poland Spain Switzerland

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

EAPRASnNet: European Academy of Paediatrics Research in
Ambulatory Setting Network in press



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

*O3 febrile UTls within 12 months



Previous studies

Refluxgradesof all RCT®f antibiotic prophylaxis

VURgrade n
0 549
|11 777
1l 577
\Y; 172
\Y 5

Total 2080






