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What is VUR?
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VUR is a bladder valve
defect that allows urine to
reflux from the bladder
through one or both ureters
and up to the kidneys

Febrile urinary tract
iInfection (UTI) i1s the
defining symptom




VVUR prevalence

15%—380% of children diagnosed with VUR are girls
Most children diagnosed with VUR are <4 years of age
Affects approximately 1% of all children

Found in 30%—40% of children with recurrent UTls

Some congenital anomalies of the upper urinary tract are
associated with increased risk of VUR
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VVUR and renal scarring

Renal damage usually occurs within the first 3-5 years of
life-2
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"Sherbotie 1991; 2AAP 1999




Acute pyelonephritis

Acute nephritis

Renal abscess
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OPTIONS

* Long term antibiotic therapy
« Open surgery
* Endoscopic procedure




Antibiotic therapy

Approx. /0% success rate

Even with preventative antibiotic treatment, about 1in 10

children still develops urinary tract infections because the
Infections develop a resistance to the antibiotic




Open surgery

*  Approx. 95% success rate (more than 9 patients out of 10)




Open surgery
Transtrigonal reimplantation-Cohen




Open surgery(Transtrigonal reimplantation-
Cohen)




Transtrigonal reimplantation




Transtrigonal reimplantation




Transtrigonal reimplantation




Open surgery

(Extravesical ureteral reimplantation
Lich-Gregoire)




Extravesical ureteral reimplantation

W
H_\

bliterated
hypogastric

4
1

")
maa




(©
| S
D
S
D
-
e

C
O

lantat

Extravesica
reimp




Extravesical ureteral reimplantation
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Open surgery
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Open surgery




A minimally invasive endoscopic
injection

«  Approx. 80% success rate (8 patients out of 10)




A minimally invasive endoscopic injection

« Deflux s injected in or around the ureteral opening to create a
valve function and stop urine from flowing back up the ureter




Made from biocompatible material

Easily injectable, viscous gel made from 2 polysaccharides!?
—Non-animal stabilized hyaluronic acid (NASHA™)
—Dextranomer microspheres (80—2250 um)

Collagen

Hyaluronic acid Dextranomer
microsphere

Implant Is stable, long term, remains in position, and does not disappear
over time=2

'Cerwinka 2008, “DEFLUX Package Insert 2009; *Stenberg
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0BSERVATION

Deflux” gel shows no evidence of allergic reaction

A mild Inflammatory reaction following Deflux gel inection occurs as
expected

[he tissues surrounding the implant show no ewdence of major
changes in structure

EVIDENCE

o Injection of Deflux gel into the bladder of pigs did nat cause the
lymph nodes to enlarge, indicating lack of an immune response.

o Inthe early stages (2-6 weeks) after Deflux gel injection into pigs and
rats, cell types indicative of a mild inflammatory response are present
(macrophages, lymphocytes and giant cels)." Giant cells have been
observed at the site of the implant both In animal studies and in
natients with VUR injected with Deflux gel  These indicate a foreign
body type inflammatory reaction. Such an inflemmatory respanse is
o be expected and I a natural reaction provoked by ingection of any
substance into the body.

o In rats undergoing abdominal injection of Deflux gel, no changes
in the organs were observed.” Fibrosis in the area of the Deflux
gel implant was observed in 13 patients with VUR examined
following ureteral reimplantation. However, the incidence of fibrosis
was similr to control patients, sugesting that it s a result of the
condition and not of the treatment.”







Deflux gel—A minimally invasive
endoscopic procedure

Qutpatient procedure takes approximately 15 minutes’
Requires short-acting general anesthesia?

Made from materials that have been in medical use for over a
decade?

More than 50 000 children have been treated?

Dextranomer microspheres stay at the implant site4.°
Does not migrate from the injection site’4-°

» "Cerwinka 2008; “DEFLUX Package Insert 2009; *Data on file: *Stenberg 1997; 3S5tenberg



Parent preferred?

Open surgery Antibiotics

2% \ /7 5%,

Undecided
13% \

~ Endoscopic Injection
80%

1Capuaa 2003
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Incidence of Urinary Tract Infections in
Children After Successful Ureteral Reimplantation
Versus Endoscopic Dextranomer/Hyaluronic Acid Implantation

James M. Elmore, Andrew J, Kirsch,* Erik A. Heiss, Alienor Gilchrist and Hal C. Scherz
From Children’s Healthcare of Atlanta and Emory University School of Medicine, Atlanta, Georgia

Purpose: Endoscopic implantation of dextranomer/hyaluronic acid has proved to be an effective minimally invasive tech-
nique for correcting vesicoureteral reflux in children. There is some evidence suggesting that in addition to being less
invasive, suceessful dextranomer/hyaluronic acid implantation compared to successful antireflux surgery is associated with
fower febrile and nonfebrile urinary tract infections, We review the clinical outcomes of 2 groups of children cured of reflux
with open surgery and dextranomer/hyaluronic acid implantation to determine if a difference in clinical outcomes exists.
Materials and Methods: We reviewed the charts of 43 patients who underwent dextranomer/hyaluronic acid implantation
and 83 who underwent open surgery for vesicoureteral reflux. Data collected included age, gender, preoperative and
postoperative grades of reflux, and urinalysis and urine culture results, Urinary tract infection was defined as any culture
that grew more than 10° colonies of a single organism, with symptoms typical of cystitis (urgency, frequency, dysuria). A
febrile urinary tract infection was defined as an infection accompanied by a temperature greater than 101.5F, Any
hospitalizations for febrile episodes were also recorded.

Results: The incidence of urinary tract infection after successful open surgery (38%) was significantly higher than that
observed following successful dextranomer/hyaluronic acid treatment (16%, p = 0.08). Febrile urinary tract infections
occurred in 24% of the children who underwent open surgery and in 5% of those who underwent dextranomer/hyaluronic acid
implantation (p = 0,02). Hospital readmissions occurred only in the group undergoing open surgery.

Conclusions: Children successfully cured of vesicoureteral reflux with dextranomer/hyaluronic acid implantation have a
lowar incidence of febrile and nonfebrile urinary tract infections compared to those cured with open surgery, These findings
suggest that dextranomer/hyaluronic acid implantation, when successful, may result in more favorable clinical outcomes.

Key Words: dextranomer-hyaluronic acid copolymer, vesico-ureteral reflux, urologic surgical procedures, endoscopy
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Clinical Significance of Primary Vesicoureteral Reflux
and Urinary Antibiotic Prophvylaxis After Acute
Pyelonephritis: A Multicenter, Randomized,
Controlled Study

Eduardo H. Garin, MD*, Fernando Dlavarria, MD®, Victor Garcia Mieto, MD=, Blanca Valenciano, MDY, Afonso Campos, MD*, Linda Young, PhD=

ABSTRACT

OBECTVES. To evaluate the mle of primary vesicoureteral reflux (VUR) in increasing
the frequency and severity of urinary tract infections {UTIs) and renal parenchy-
mal damage among patients with acute pyelonephritis and to determine whether
urinary antibiotic prophylaxis reduces the frequency andfor severity of UTIs
and/or prevents renal parenchymal damage among patients with mild/moderate
VUR.

METHODS. Patients 3 months to 18 years of age with acute pyelonephritis, with or
without VUR, were assigned rmandomly to receive urinary antibiotic prophylaxis or
not. Patients were monitored every 3 months for 1 year. Dimercaptosuccinic acid
renal scans were repeated at 6 months or if there was a recurrence of febrile UTL.
Urinalysis and urine culture were performed at each dinic visit. Renal uhrasound
scans and voiding cystourethrograms were repeated at the end of 1 year of
follow-up monitoring.

RESULTS. O the 236 patiemts enrolled in the study, 218 completed the 1-year
follow-up monitoring. Groups were similar with respect 1o age, gender, and reflux
grade distribution for those with VUR. No statistically significant ditferences were
found among the groups with respect to rate of recurrent UTL tvpe of recurrence,
rate of subsequent pyelonephritis, and development of renal parenchymal scars.

cowcLusions. After 1 vear of lollow-up monitoring, mild/moderate VUR does not
increase the incidence of UTL pyelonephritis, or renal scarring after acute pyelo-
nephritis. Moreover, a role for urinary antibiotic prophylaxis in preventing the
recurrence of infection and the development of renal scars is not supported by this
study,




ARTICLE

Is Antibiotic Prophylaxis in Children With
Vesicoureteral Reflux Effective in Preventing
Pyelonephritis and Renal Scars? A Randomized,
Controlled Trial

Marco Pennesi, MD*, Laura Travan, MD, PhD 4, Leopoldo Peratoner, MD*, Andrea Bordugo, MD®, Adriano Cattaneo, MD*,
Luca Ronfani MD, PhD?, Silvia Minisini, MD=, Alessandro Ventura, MD=, for the North East Italy Prophylaxis in VUR study group

ABSTRACT

08 ECTVES. There has been intense discussion on the effectiveness of continuous anti-
hiotic prophylaxis for children with vesicoureteral reflux, and randomized, con-
trolled trials are still needed to determine the effectiveness of long-term antibiotics
for the prevention of acute pyelonephritis. In this multicenter, open-label, random-
ized, controlled tral, we tested the effectiveness of antibiotic prophylaxis in prevent-
ing recurrence of pyelonephritis and avoiding new scars in a sample ol children who
were younger than 30 months and vesicoureteral reflux.

METHODS. One hundred patients with vesicoureteral reflux (grade 11, 111, or 1IV) diag-
nosed with cystourethrography alter a first episode of acute pyelonephritis were
randomly assigned to receive antibiotic prophylaxis with sulfamethoxazole/tri-
methoprim or not for 2 years. The main outcome of the study was the recurrence of
pyelonephritis during a {ollow-up period of 4 years. During lollow-up, the patients
were evaluated through repeated cystourethrographies, renal ultrasounds, and
dimercaptosuccinic acid scans.

RESULTS. The baseline characeristics in the 2 study groups were similar. There were no
differences in the risk for having at least 1 pyelonephritis episode between the
intervention and control groups. At the end of follow-up, the presence of renal scars
was the same in children with and without antibiotic prophyla xis.

CONCLUSONS. Continuous antibiotic prophylaxis was ineffective in reducing the rate ol
pyelonephritis recurrence and the incidence of renal damage in children who were
vounger than 30 months and had vesicoureteral reflux grades Il through IV. Pediatrics
2008:121:¢1489-¢1494




ARTICLE

Prophvylaxis After First Febrile Urinary Tract
Infection in Children? A Multicenter, Randomized,

Controlled, Noninferiority Trial

Giovanni Montini, MD#, Luca Rigon, MD*, Pietro Zucchetta, MDY, Federica Freg onese, MD®, Antonella Toffolo, MDY, Danizla Gobber, MD=,
Diego Cecchin, MDY, Luigi Pavanello, MDY, Pier Paclo Molinart MD#2, France sca Maschio, MD®, Sergio Zanchetta, MD¥, Walburga Cassar, MDY,
Luca Casadio, MD®, Carlo Crivellaro, MCF, Panlo Fortunati MD™, Andrea Corsini. MD", Alessand o Calderan. MD® Stefania Comacchio, MD=,
Lizanna Tommasi, MD=, lan . Hewitt, MBBS=, Liviana Da Dak, MD*, Grazdella Zacchello, MD=, Roberto Dall’ Amica, MD, PhD®, on beh alf of the

IRIS group
ABSTRACT

0BECTVES. Febrile urinary traa infections are common in children and associated with
the risk for renal sarring and long-term complications. Antimicrobial prophylaxis
has been used to reduce the risk for recurrence. We perdormed a study to determine
whether no prophylaxis is similar 10 antimicrobial prophvlaxis for 12 months in
reducing the recurrence of febrile urinary tract infections in children after a first
febrile urinary tract infection.

METHODS The study was a controlled, mndomized. open-label, 2-armed. noninferiority
trial comparing no prophylaxis with prophylaxis (co-trimoxazole 15 mg/kg per day
or co-amoxidav 15 mg/kg per day) for 12 months. A towal of 3 38 children who were
aged 2 months to <7 years and had a first episode ol febrile urinary tract infection
were enrolled: 309 with a confirmed pyelonephritis on a technetium 99m dimer-
caprosuccinic add scan with or without reflux and 27 with a clinical pyelonephritis
and reflux. The primary end point was recurrence rate of febrile urinary tract
infections during 12 months. Secondary end point was the rate of renal scarring
produced by recurrent urinary traa infecions on technetium 99m dimercaptosuc-
dnic acid scan after 12 months.

RESULTS. Intention-to-treat analysis showed no significant differences in the primary
outcome between no prophylaxis and prophylaxis: 12 (945%) of 127 vs 15 (7.11%)
of 211. In the subgroup ol children with reflux, the recurrence of febrile urinary tract
infections was 9 (19.6%) of 46 on no prophylaxis and 10 (12.1%) of 82 on
prophylaxis. No significant difference was found in the secondary outcome: 2 (1.9%)
of 108 on no prophylaxis versus 2 (1.1%) of 187 on prophylaxis. Bivariate analysis
and Cox proportional hazard model showed that grade 111 reflux was a risk factor for
recurrent febrile urninary traa infeaions. Whereas increasing age was protective, use
of no prophylaxis was not a risk facor.

CONCLUSIONS. For children with or without primary nonsevere reflux, prophylaxis does not reduce the rate of recurrent

febrile urinary wract infections after the first episode. Pafiatrics 2008;122:1064-1071
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Case report

« Girl, 12 years old, UTls
« VURRIghtside, grade I
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With Grade IV Vesicoureteral Reflux ( VUR)
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