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I. SUMMARY

This multicenter, randomized, double-blind, placebo-controlled trial is designed to determine
whether daily antimicrobial prophylaxis is superior to placebo in preventing recurrence of
urinary tract infection (UTI) in children with vesicoureteral reflux (VUR). The basic
eligibility criteria are: (1) age at randomization of at least 2 months, but less than 6 years, (2)
a diagnosed first or second febrile or symptomatic UTI (rsUTI ) within 112 days prior to
randomization that was appropriately treated, and (3) presence of Grade I-IV VUR based on
voiding cystourethrogram (VCUG). Children with co-morbid urologic anomalies, history of
allergy to the study intervention, and other conditions or chronic diseases that might interfere
with completing the study protocol will be excluded.

Patients will be randomly assigned to treatment for 2 years with daily antimicrobial
prophylaxis (trimethoprim-sulfamethoxazole) or placebo. The study is designed to recruit
600 children (approximately 300 in each treatment group) over an 18-24 month period. The
protocol will encourage prompt evaluation of children with UTI symptoms and early therapy
of culture-proven UTIs. It is expected that approximately 10% of children will have to
discontinue study medication due to allergic reactions. Assuming a 20% placebo event rate
and 10% non-compliance rate, the study has 83% power to detect an absolute 10% event rate
in the antimicrobial prophylaxis group. If the placebo event rate is instead 25%, power is
97% to detect an absolute 10% event rate in the treated group, even if non-compliance is as
high as 15%.

The primary endpoint is recurrence of ;;sUTI. In addition, patients will be evaluated for
secondary endpoints related to renal scarring and antimicrobial resistance. Scarring will be
determined based on renal scintigraphy by *’™Tc dimercaptosuccinic (DMSA) scan. Quality
of life, compliance, safety parameters, utilization of health resources, and change in VUR
will be assessed periodically throughout the study.
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1. BACKGROUND AND SIGNIFICANCE

The Link between Urinary Tract Infection and Vesicoureteral Reflux: Contemporary
Issues and Study Design

UTI is one of the most common serious bacterial infections during childhood [1]. Estimates
of the cumulative incidence of UTI in children under age 6 years (3-7% in girls and 1-2% in
boys) suggest that between 70,000 to 180,000 of the annual US birth cohort will have a UTI
by age 6 [2]. UTIs have been considered to be the principal cause of permanent renal
parenchymal damage and scarring in children, especially those with VUR [3]. VUR results in
urine passing up the ureter in a retrograde fashion. The extent of passage up the ureter is
graded, with grades III, IV, and V being defined by progressive dilatation and distention of
the renal pelvis [3, 4]. Since VUR is found in 30% to 40% of children with a UTI, the current
standard of care is to perform an imaging procedure to assess the presence and extent of
reflux [5, 6]. This strategy is dependent upon the hypothesis that reflux, especially of higher
grades, increases the risk of renal scarring, with associated sequelae in later life of
proteinuria, hypertension, eclampsia and end-stage renal disease (ESRD) [2, 5, 7-9].

This thesis has recently been challenged by long-term studies that show that renal scarring
can occur in children without VUR, and that renal scarring is not common in children with
even high degrees of reflux [1, 10]. Further, monogenic (and even polygenic) conditions
result in reflux and progressive renal damage, often as a component of an identified
syndrome; these can be viewed as separate from primary reflux [11, 12]. Analysis of dialysis
and transplant registries suggest that the efforts to diagnose and treat children with VUR
since the 1960's have not been associated with a reduction in the fraction of cases of end-
stage renal failure attributable to reflux nephropathy [1, 5]. More importantly, studies
comparing the effectiveness of combined surgical correction and antimicrobial prophylaxis to
antimicrobial prophylaxis alone have demonstrated no difference in rates of renal scarring [1,
2,5,9, 10, 13]. Other concerns about current diagnostic and therapeutic strategies include the
cost and potential psychological harm of studies to detect VUR [5,10,13,15] and the
development of antimicrobial resistance with long-term prophylactic antibiotic use [16,17].
Doubts have arisen concerning the role of VUR in renal scarring and the efficacy of
therapeutic strategies compared with prompt evaluation of urinary symptoms and early
treatment of confirmed UTI [2, 7, 8, 14].

Because of the low prevalence of scarring, the cost of identification of VUR, and the
potential problems of long-term antimicrobial prophylaxis and/or anti-reflux surgery, there
exists a real need for a carefully designed and sufficiently large clinical trial to assess the
effectiveness of current evaluation and therapeutic strategies [1, 15]. In our current trial, we
propose a multi-center, randomized, placebo-controlled, double-blind study to determine
whether, in the setting of prompt evaluation of UTI symptoms and early therapy of culture-
proven UTI, daily antimicrobial prophylaxis is superior to daily placebo in preventing
recurrent UTI and renal scarring in children aged from 2 up to 72 months diagnosed with
grades I-IV VUR, following an initial episode of UTI [11].

I1.A. Background

Studies for more than 50 years have suggested a link between recurrent UTI, VUR and renal
parenchymal scarring [3, 4, 7-9, 16]. This scarring is associated with proteinuria,
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hypertension, failure of renal mass to grow, progression to chronic kidney disease (CKD),
and ultimately to end-stage renal disease requiring renal replacement therapy [4, 17-19].
Under this model of chronic renal failure, either long-term antimicrobial prophylaxis
administration or anti-reflux surgery (such as ureteral reimplantation or endoscopic injection
of a biocompatible material to diminish the size of the lumen of the ureterovesical orifice) or
both have been utilized to prevent the damage related to an inflammatory response after
retrograde reflux of infected urine to the ureter to the renal pelvis.

=
S Y RN
%%ﬁ

Organisms enter
renal interstitinm

Reflux of urine Urine in pelvis
causes stasis becomes infected

/ IL-6
Release of cytokines from WBCs and
macrophages leads to inflammation,
proteinuria, fibrosis, scarring, and
progressive renal failure —_—
TNF-«¢ -2

Figure 1. Theoretical model showing how urinary stasis caused by VUR leads to bacterial growth in
the renal parenchyma. Macrophages and leukocytes migrate to the interstitium and secrete pro-
inflammatory cytokines, resulting in fibrosis and scarring with a progressive decline in renal function
and the development of proteinuria and hypertension. In reality, only a minority of children with
primary VUR develop scarring.

Several findings have emerged which question the validity of this paradigm. First, review of
studies that form the basis for our current strategies for preventing UTI- and VUR-related
renal scarring reveals an absence of strong supportive evidence, with few if any randomized
controlled trials [5, 10, 13, 15, 20]. Second, antimicrobial prophylaxis has been shown to be
superior to placebo in terms of prevention of recurrent infection in only a limited fashion, and
the value of anti-reflux surgery is even less certain [1, 2, 5]. The finding of renal scarring in
children with recurrence of UTIs without VUR raises issues concerning the model [1, 10].
Long-term studies have shown that the proportion of children receiving antimicrobial
prophylaxis or surgery who develop new scarring is actually quite low, and most children do
not enter the pathway toward chronic kidney disease [1, 4, 5, 9].

Additional considerations include the fact that a certain number of children with VUR and
recurrent UTIs will have chromosomal monogenic or polygenic conditions which may
include embryonic malformation of the kidney, renal hypoplasia, dysplasia or obstruction
[11, 12]. It needs to be determined whether the child with a neurogenic bladder and/or a
myelomeningocele who develops evidence of progressive chronic kidney failure should be
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considered as part of, or apart from, the UTI-VUR scarring model. Antimicrobial resistance
in the patient and the community raises concerns about the safety of antimicrobial
prophylaxis [21-23].

11.B. Vesicoureteral reflux (VUR)

VUR, retrograde urine flow from the bladder to the ureters, is the most common functional
abnormality of the urinary tract in children [5, 10]. Primary VUR is characterized by short
mucosal tunnel length, as opposed to secondary VUR, in which reflux is the result of
increased bladder pressure from a neurogenic bladder, outlet obstruction or other vesicular
anomalies. This study will address only primary reflux.

Over the past 3 decades, it has become apparent that approximately 30 to 40 percent of
children investigated by imaging studies after a UTI show evidence of VUR [4, 6, 9]. An
international grading system of reflux has been established which proceeds from grade I
(reflux up a non-dilated ureter) to grade V (massive reflux with marked ureteric dilatation
and distention of the pelvis with concavity of the papillae or papillary flattening). These
grades are well described and involve increasing degrees of reflux, dilatation and cupping of
the papillae [3, 4, 6, 9, 18].

VUR is also seen in asymptomatic family members at rates of from 20% to nearly 50%
penetrance. This reflux is found in successive generations without particular influence of
consanguinity. Other genetic conditions, to be discussed below, are associated with reflux
and recurrent UTIs [19].

Another issue for consideration is that primary reflux may be discovered in a prenatal
ultrasound or after an infection [8, 14, 22]. Because our interest is in patients with primary
rather than secondary reflux, the timing of the discovery of reflux is less important. Put
differently, all primary reflux exists on an embryologic basis [12, 14]. The main differences
between pre- and post-natal disease are therapeutic approaches, including the choice of
antimicrobials, the organisms encountered, and a greater spontaneous remission rate in
younger children.

Reflux nephropathy is an appreciable cause of progressive renal failure leading to renal
replacement therapy. The fact that the incidence of ESRD secondary to reflux nephropathy is
unchanged from the1950's and 1960's probably indicates that many genetic and secondary
causes of reflux are included in cases of reflux nephropathy. Thus, the model of infection,
detection of reflux, and treatment is based upon many older studies that are smaller, non-
randomized, and often include secondary reflux.

Although numerous studies have examined the importance of anti-reflux surgery, only a few
studies are of sufficient length and size to permit valid statistical analysis [5, 10, 13]. In
general, these studies have examined open vesicoureteric reimplantation and have not
evaluated endoscopic ureteral surgery.

The International Reflux Study and other randomized controlled trials that compared

combined surgery and antimicrobial prophylaxis to antimicrobial prophylaxis alone also
raised doubts about this model. If VUR contributed significantly to the development of renal
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scarring from UTI, then in those trials surgical correction should have decreased renal
scarring compared with antimicrobial prophylaxis alone. However, the several trials testing
this hypothesis all showed no incremental difference in rates of renal scarring with surgical
correction and antimicrobial prophylaxis compared with antimicrobial prophylaxis alone [17,
18, 22, 24, 25]. Because none of these studies included a placebo or “observation only” arm,
the question has also been raised as to whether surgery or antimicrobial prophylaxis has any
effect on renal scarring in children with VUR diagnosed following a UTI.

11.C. Role of infection and VUR in scarring

At least 1% of boys and 3-5% of girls will experience at least one UTI during childhood; of
these 30-50% are likely to have a recurrence [8]. Permanent renal scarring after
pyelonephritis is detected 5-20% of the time when children are evaluated with intravenous
urography and up to 40% of the time when evaluated by a DMSA scan [1, 5]. The finding of
scarring increases with each episode of pyelonephritis [16]. The conventional view is that the
incidence of scarring falls after the 5™-7" birthday, even with new infections, but in a large
study by Benador et al. the frequency of scarring was the same in children aged 1-5 years as
it was in children over 5 years [24].

Rushton et al., in a now classic study, emphasized that new renal scars form less frequently
in kidneys with VUR than those without [25]. In a meta-analysis of randomized, controlled
trials of antimicrobials and anti-reflux surgery for VUR, Wheeler et al. concluded that, "it is
uncertain whether the identification and treatment of children with VUR confers clinically
important benefit."[10, 13]. It also appears that scarring may be identical in refluxing and
non-refluxing units [3, 10, 13], challenging routine initiation of antibacterial prophylaxis
following detection of VUR in all patients[26].

Another major problem is the lumping of cases with secondary reflux and genetic causes
along with cases of children with UTI and scarring. A number of malformation syndromes,
some with a recognizable inheritance pattern, can be associated with VUR, infection and
scarring [11, 12]. Among these are VATER-VACTERL (vertebral, anal, cardiac,
tracheoesophageal, renal, limb) syndrome and other syndromes with a variety of renal
malformations, including renal agenesis, dysgenesis, horseshoe kidney, a duplex pelvis,
hydronephrosis, and cloacal anomalies [11, 12]. Some of these disorders are chromosomal
and others involve mutations in developmental genes. (Table 1, 2) In a series of 317 children
with anorectal malformations, 138 had associated renal anomalies and 27 had VUR.
Mutations of developmental genes, including PAX2, EYE1, and WT-1, can result in
syndromes with reflux, scarring, and reflux nephropathy [11].

Table 1. Representative syndromes that may display
VUR, scarring, recurrent infection and progressive renal disease [10, 13]

VATER - VACTERL association
Townes-Brock syndrome (SALL1 mutation)
Cat eye syndrome (tetrasomy, chromosome 22)
Casamassima - Morton-Nance syndrome

Renal coloboma syndrome (PAX2 mutations)
Branchio-oto-renal syndrome (EYE1 mutation)
Frasier syndrome (WT1 mutation)

Nk W=
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Table 2. Renal and bladder variants resulting in VUR [10, 13]

Renal dysplasia

Renal hypoplasia

Obstructive uropathy

Bladder changes in function
Bladder changes in neurologic status
Bladder exstrophy

SR e e

11.D. The characterization of scarring

Renal scarring is the consequence of focal areas of inflammation with massive cytokine
release from tissue macrophages and lymphocytes [5]. Fibrosis is another post-infection
finding. Other features are renal cortical thinning, and evidence of microalbuminuria [1, 13].
In all series a small number of children go on to have significant hypertension and end-stage
renal disease.

11.E. Background to therapy

The use of antimicrobials to reduce recurrent and/or chronic UTIs dates back to the 1940's
and 50's. The now classical studies of Jean Smellie and her colleagues form the most
compelling reason to consider antimicrobial prophylaxis [6-9, 13, 16, 18]. The goals of this
antimicrobial therapy and prophylaxis are: (a) prevent or reduce the number of recurrent
infections; and (b) reduce the incidence of scarring. Again, this set of assumptions has come
under criticism because of many of the facts listed previously (Table 3).

Table 3. Issues difficult to reconcile with the UTI-VUR Model [10, 13]

1. The percent of patients with recurrent UTI and reflux who develop scarring is quite small.

2. In one small trial comparing prophylaxis with no therapy for recurrent UTI, no significant
differences in risk for UTI or renal damage were found.

3. Most children with even high grade VUR do not develop renal scarring.

4. Patients without VUR who have recurrent UTIs can develop scars.

5. The percent of patients who require renal replacement therapy (dialysis and/or renal

transplantation) for reflux nephropathy has not changed since the 1960's.

6. Assuming a UTI rate of 20 percent for children with VUR on antimicrobials for 5 years,
nine reimplantations would be required to prevent one febrile UTI.

7. Most trials evaluating the value of antimicrobials or surgery (open or endoscopic) are
statistically underpowered and valid conclusions are impossible.

8. Many older studies also contain patients with secondary causes of VUR and genetic
syndromes.

9. The increasing emergence of organisms resistant to standard antibiotics is rising, making
prophylaxis increasingly difficult to justify.

10. In a Cochrane analysis based on 10 trials involving 964 evaluable children, the authors
indicated that it was uncertain whether the identification and treatment of children with
VUR conferred any benefit.
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I1.F. Background to Imaging Studies

A number of imaging techniques have been utilized to evaluate the child with a UTTI.
Radiographic VCUG remains the gold standard for identification and evaluation of

VUR. Renal ultrasound; identifies hydronephrosis but is insensitive to identifying renal
scarring. A number of procedures and tests have been used to try to localize the site of UTI
to the upper (acute pyelonephritis, or APN) or lower (cystitis) urinary tract. An acute phase
response consisting of elevated peripheral white blood cell (WBC) count, erythrocyte
sedimentation rate and C-reactive protein were used in several studies to indicate infection of
the upper urinary tract. However, as noted in a review article by Rushton and in editorials by
Andrich and Majd, Conway, and Hellerstein, children who have a first UTI accompanied by
fever and toxicity cannot be diagnosed reliably as having APN based on clinical signs and
symptoms or laboratory parameters alone [27, 28]. Currently DMSA scintigraphy has
emerged as the imaging agent of choice for the detection and evaluation of APN and renal
cortical scarring in children. Using strict histopathologic criteria in the refluxing infected
piglet model, DMSA renal scans have been found to be highly sensitive and specific for the
detection and localization of APN [28, 29]. The DMSA scan also has shown higher
sensitivity and specificity than intravenous pyelography (IVP) in documenting renal scars in
several clinical studies, and has shown good correlation with histopathology in animal data
[30-34]. Consequently, DMSA renal scintigraphy provides a unique opportunity to study the
progression of renal damage and functional loss from the initial insult of APN to the
subsequent development of irreversible renal scarring [25]. Accordingly, DMSA renal
scanning is considered to be the “gold standard” for identifying renal parenchymal changes,
and is recommended as the primary study for diagnosis of APN and renal scarring [27, 28,
35, 36]. As such, DMSA renal scans will be used in the NIH RIVUR study as the outcome
measurement for the detection and semi-quantification of both preexistent and newly
acquired renal parenchymal damage associated with UTIs in children with Grades I-IV VUR.

11.G. Potential harm of current management of VUR

There are concerns about the potential harm of current diagnostic tests and therapeutic
approaches. The tests for defining reflux - its nature and extent - include voiding
cystourethrography and radionuclide cystography.

Major concerns are as follows:
A. Imaging — Problems include cost and the long-term impact of repeated exposure
to ionizing radiation.
B. Antimicrobials - the daily administration of an antimicrobial is problematic for
several reasons:

1. Strains of common urinary tract pathogens are becoming increasingly resistant
to traditional agents employed in treating UTIs [1, 21].

2. Resistance leads to the use of other agents and classes of antimicrobials,
which may be costlier, are not fully tested in younger children, may be
excreted in sites other than the renal parenchyma, and have limited
antibacterial spectra [19].

3. Questions remain about the optimal length of antimicrobial prophylaxis and
the need for/frequency of urine culturing [5, 19].
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C. Length of follow-up - this is a complex issue with a myriad of unanswered
questions [2]. After infancy, boys experience far fewer recurrences of UTI. In
general, new scarring does not occur after age 5-7 years, but as noted, can occur
in the absence of VUR. Does the risk of antimicrobial resistance outweigh the
possibility of infection and the even smaller risk of scarring? [1, 5].

D. Psychological - the process of inserting a urinary catheter into the urethra of a
young child, followed by putting the child under an X-ray machine on a hard
table, is clearly a source of psychological stress and the cause of tears,
nightmares, and retained memories. If these tests are of only marginal value, or no
value, then perhaps they should not be performed [1, 10, 13, 37].

I1.H. Need for a well-designed study

To date, a small number of studies in children and numerous larger studies in adults have
indicated that antibacterial prophylaxis can reduce the number of recurrent UTIs [5, 10, 13].
While this could indicate that randomized, prospective, placebo-controlled trials (in children
with VUR diagnosed following UTT) are not indicated, this is not the case. As succinctly
stated by J. Craig in his commentary on clinical trials in children, "We do not simply need
more studies. We need the right studies done right."[15]. In order to accomplish this charge,
children with a resolved first or second febrile or symptomatic UTI who have grades I-IV
VUR will be randomized to receive placebo or an antimicrobial prophylaxis with a primary
endpoint of recurrent UTI and a secondary endpoint of renal scarring. Children to be studied
are those with primary VUR diagnosed following the occurrence of a first or second UTI. We
anticipate enrolling and randomizing 600 children to antimicrobial prophylaxis and placebo
treatment arms. Children with obstruction, genetic syndromes, chromosomal syndromes, and
complex anomalies that influence bladder function and urinary flow will be excluded, in part
because many of these children have secondary or obstruction-related reflux [11, 12]. Each
child will be followed for at least 2 years, and both infection rates and scarring will be
monitored. Such a study should have the statistical power to answer whether antimicrobial
prophylaxis protects against these outcomes.

Because of the frequancy of UTIs in children, there is a need for a well-designed and
appropriately powered study that can determine the value of antimicrobial prophylaxis on the
recurrence of UTI and on the incidence of renal scarring [1, 15]. Because the currently
recommended follow-up (repeated urine cultures, renal and genitourinary imaging,
antimicrobial therapy and prophylaxis, as well as other factors including cleanliness,
adequate bladder and bowel emptying, and compliance with protocols) are expensive (in
terms of time, attention to detail, and cost) and cumbersome, these recommendations should
be evidence-based [26].
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I11. STUDY DEFINITIONS

I1L.A. Febrile UTI (gUTI)
rUTI requires the presence of (1) fever, (2) pyuria based on urinalysis, and (3) culture-proven

infection with a single organism. Specifically, the study definition of fUTI requires:

I. Fever'
e Documented temperature of at least 100.4 °F or 38°C, measured anywhere on

the body either at home or at doctor’s office
AND

Il. Pyuria on urinalysis
e >10 WBC/mm® (uncentrifuged specimen) OR

e >5 WBC/hpf (centrifuged specimen), OR
e positive leukocyte esterase on dipstick

AND
I11. Culture proven infection with a single organism

e >5 x 10* CFU/mL (catheterized or suprapubic aspiration urine specimen) OR
¢ >10° CFU/mL (clean voided specimen).

111.B. Symptomatic Non-febrile UTI (sUTI)
sUTTI requires the presence of (1) urinary tract symptoms, (2) pyuria on urinalysis, and (3)
culture-proven infection with a single organism. Specifically, the study definition of sUTI

requires:

I. Symptoms'
e Suprapubic, abdominal, or flank pain or tenderness, or urinary urgency,

frequency, or hesitancy, or dysuria, or foul smelling urine, or in infants <4
months old, failure to thrive, dehydration, or hypothermia

AND

Il. Pyuria on urinalysis
e >10 WBC/mm® (uncentrifuged specimen) OR

e >5 WBC/hpf (centrifuged specimen), OR
e positive leukocyte esterase on dipstick

AND

I11. Culture proven infection with a single organism
e >5 x 10* CFU/mL (catheterized or suprapubic aspiration urine specimen) OR

¢ >10° CFU/mL (clean voided specimen).

111.C Febrile or Symptomatic UTI (gsUTI)
As defined above in sections III.A and II1.B.

' Must occur within = 24 hours of intitiating workup for UTL
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I11.D. Index UTI
UTI that leads to VCUG and patient recruitment for the study. The index UTI may be either:

(1) The participant’s first febrile or symptomatic UTI
OR

(2) The participant’s second UTI which is either febrile or symptomatic, and where the
first UTI did NOT result in the patient being placed on antimicrobial prophylaxis.

The date of diagnosis for the index UTI is the date that the urine specimen that resulted in a
positive culture was collected.

I11.E. Recurrence of UTI

Infection more than 14 days after end of appropriate treatment of a UTI, or following a
negative urine culture, or infection with a new organism.

I11.F. Persistent UTI

Evidence of infection within 14 days after end of treatment of a UTI, in the absence of an
intermediate negative urine culture (indicating that the treated UTI was never resolved).

111.G. Vesicoureteral reflux

VUR is defined as the retrograde flow of urine from the bladder up the ureter. It may or may
not reach the level of the renal pelvis producing dilation of the upper urinary tract (see figure
4, section VI.B.2.d.ii.)

I11.H. Renal scarring (DMSA)

Renal scarring will be defined as decreased uptake of tracer associated with loss of contours
or cortical thinning. In order to quantify the extent of renal scarring, each kidney will be
divided into 12 segments and a five level grading system will be applied. Severe scarring will
be defined as the presence of grades 3 or 4 scarring on at least 1 kidney (see figure 2, section
V.C.1.).

I11.1. Dysfunctional voiding

A dysfunctional voiding symptoms score (DVSS) of more than 6 in female and more than 9
in male children >3 years of age or older using a standardized scale [38].

111.J. Chronic constipation in the toilet trained child, as defined by the Paris Consensus
on Childhood Constipation Terminology

According to the Paris Consensus on Childhood Constipation Terminology (PACCT) [39],
chronic constipation in the toilet trained child is defined as:

The occurrence of 2 or more of the following during the last 8 days in the toilet-trained child
e Frequency of bowel movement < 3 / week
e More than one episode of fecal incontinence / week
e Large stools in the rectum or palpable on abdominal examination

e Passing of large stools that may obstruct the toilet
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e Display of retentive posturing and withholding behaviors
e Painful defecation

I1.K. Treatment failure:
Treatment failure is defined by:

(1) In any participant:

e Occurrence of 2 recurrent pUTIs or a total of 4 recurrent p;sUTIs within the study period,
OR

e Interim 12-month scan shows new or worsening scarring at a site different from the index
APN or worsening scarring evidenced by extension of a preexistent scar seen on the
baseline DMSA scan (note, the interim scan may serve as the outcome DMSA scan in
these participants)

OR

(2) In children with baseline scarring grade 3 or higher:

e Children whose initial DMSA scan shows grade 3 or higher scarring in either kidney
will have a repeat DMSA performed at the time of any recurrent UTI; if additional
renal segment involvement is observed (APN or scar) compared with the baseline
scan, then the child will be categorized as treatment failure and have an outcome
DMSA scan at approximately 4 months following the fUTI. If no additional renal
segment involvement is observed, the child will continue in the study as assigned.

I11.L. Appropriately treated UTI

Treatment for UTI will be considered appropriate if antibiotic therapy continues for a
minimum of 7 days and:
1) There is documented sensitivity of the organism to the antibiotic used for treatment
OR
2) There is a documented test of cure (negative urine culture) 1-14 days after completion
of therapy.

I11.M. Society of Fetal Urology (SFU) grading of hydronephrosis

Grade 0 - No hydronephrosis, intact central renal complex.

Grade 1 - Only renal pelvis visualized. Dilated pelvis on ultrasound.

Grade 2 - Moderately dilated renal pelvis and few calyces seen.

Grade 3 - Hydronephrosis with nearly all calyces seen. Large renal pelvis and good
parenchymal.

Grade 4 - Hydronephrosis with nearly all calyces seen and parenchymal atrophy or thinning.

I11.N. Study Medication

The term ‘study medication’ refers to both the study antimicrobial prophylaxis (TMP/SMZ)
and placebo.
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IV.STUDY HYPOTHESES
IV.A. Primary Hypothesis

IV.A.1. Recurrence of gsUTI

Hypothesis 1a. The proportion of children with a recurrence of rsUTI will be lower among
those in the antimicrobial prophylaxis group than in the placebo group.

IV.B. Secondary Hypotheses

1V.B.1. Recurrence of gsUTI

Hypothesis 1b. The time to first recurrence of rsUTI will be shorter in the placebo group
than in the antimicrobial prophylaxis group.

1VV.B.2. Renal scars

For most participants, the incidence and extent of renal scarring will be determined 24
months after the index UTI using a DMSA scan. For children who meet criteria for
“Treatment Failure,” renal scarring will be determined based on the outcome DMSA scan.
This outcome scan will be performed approximately 4 months following classification as
treatment failure based on recurrent UTI or the interim scan if treatment failure is based on
new or worsening scarring assessed on this DMSA scan.

Hypothesis 2a. The proportion of children with any renal scarring identified on the outcome
DMSA scan will be lower among those in the antimicrobial prophylaxis group than in the
placebo group.

Hypothesis 2b. The proportion of children with severe renal scarring identified on the
outcome DMSA scan will be lower among those in the antimicrobial prophylaxis group than
in the placebo group.

1VV.B.3. Treatment Failures

A composite outcome of treatment failure is derived from the frequency and rate of p/sUTI
reoccurrence or identification of new or worsening renal scarring.

Hypothesis 3. The proportion of children classified as treatment failures will be lower among
those in the antimicrobial prophylaxis group than in the placebo group.

1VV.B.4. Antimicrobial resistance

Continuous exposure to antimicrobial prophylaxis is predicted to alter the microbial flora in
the urine and stool of treated children.

Hypothesis 4a. The proportion of children who develop stool E. coli resistant to TMP/SMZ
will be greater in the antimicrobial prophylaxis group than in the placebo group.

Hypothesis 4b. The proportion of children with recurrent ysUTI caused by TMP/SMZ-
resistant organisms will be greater in the antimicrobial prophylaxis group than in the placebo

group.
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V.STUDY ENDPOINTS

V.A. Overview of Primary and Secondary Endpoints

The primary endpoint to evaluate treatment efficacy is recurrence of rsUTI. The proportion
of participants who have at least one such recurrent sUTI will serve as the primary analysis
variable. Efficacy with respect to UTI will also be assessed based on analysis of time to
recurrent ;sUTI. Renal scarring is a secondary outcome measure. The proportion of
participants who have any renal scars assessed on the outcome DMSA scan will serve as the
principal analysis variable for scarring. The proportion with severe scarring will also be
evaluated. Treatment failures and the development of antimicrobial resistance will also be
measured as secondary outcomes.

V.B. Primary Endpoint

V.B.1. Recurrence of gsUTI

Suspected recurrent UTI events will be reviewed and adjudicated to determine if they meet
the RIVUR criteria for a primary endpoint. The definition of recurrent g,sUTI requires the
presence of (1) fever or urinary tract symptoms>, and (2) pyuria based on urinalysis, and (3)
culture-proven infection with a single organism. A UTI will be defined as recurrent only if its
onset occurs more than 2 weeks from the last day of appropriate treatment for the preceding
UTT or following a negative urine culture, or it is an infection with a new organism.

V.C. Secondary Endpoints

V.C.1. Renal Scarring

The incidence and extent of renal scarring will be determined 24 months after the index UTI
using DMSA scan in most participants. Children who are deemed “treatment failures” will
have the outcome scan used to assess the scarring endpoint at an earlier time point. The
outcome scan will be performed at approximately 4 months following the recurrence of UTI
that leads to classification as treatment failure and study treatment discontinuation. In
children who meet treatment failure criteria based on the interim 12-month scan, this scan
may provide the basis of the outcome assessment. Renal scarring will be defined as
decreased uptake of tracer associated with loss of contours or cortical thinning. In order to
quantify the extent of renal scarring, each kidney will be divided into 12 segments and a five
level grading system will be applied (Figure 2). Severe scarring will be defined as the
presence of grades 3 or 4 scarring on at least one kidney.

Figure 2 Grading system for characterizing extent of renal scarring

Grade  Description
0 No kidney segments affected
1-2 kidney segments affected

3-4 kidney segments affected
>4 kidney segments affected

AW N =

Global atrophy characterized by a diffusely
scarred and shrunken kidney.

? Either fever or symptoms must occur within =+ 24 hours of initiating workup for UTL
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The renal scarring evaluations will be performed by central readers who are masked to
treatment assignment. The principal analysis variable for scarring will be the proportion of
participants having any scars on the outcome evaluation scan. Baseline scans will be used to
demonstrate initial balance in treatment assignment.

V.C.2. Treatment failures

In any participant, the occurrence of two fUTIs 0or a total of four p;sUTIs during the study
period Or an interim 12-month scan showing new scarring at a site different from the index
APN or worsening scarring evidenced by extension of a preexistent scar seen on the baseline
DMSA scan will be classified as a treatment failure. In treatment failure cases where new or
worsening scarring is observed on the 12-month DMSA scan, the interim scan may serve as
the outcome DMSA scan.

Children whose baseline DMSA scan shows grade 3 or higher scarring in either kidney will
have a repeat DMSA performed at the time of any recurrent fUTI. If additional renal segment
involvement is observed in comparison with the baseline scan, these children will also be
categorized as treatment failure, be offered or referred to usual clinical care and have an
outcome DMSA scan at approximately 4 months following the UTL. If no further damage is
apparent, they will continue in the study as assigned.

V.C.3. Antimicrobial resistance

The presence of resistance to TMP/SMZ will be determined using Kirby Bauer disk diffusion
on Mueller Hinton agar w/ 5% sheep blood using Clinical and Laboratory Standards Institute
(CLSI) methods. In children who have met criteria for treatment failure, an outcome rectal
swab will be obtained at the time study medication is permanently discontinued. Otherwise,
the outcome swab will be collected at the study exit visit. The study endpoint of presence of
E. coli resistant to TMP/SMZ will be based on these outcome swabs. Children who meet
treatment failure criteria will also have a 24-month swab for use in a secondary outcome
analysis.

The study endpoint of recurrent r;sUTI caused by TMP/SMZ- resistant organisms will be

based on antimicrobial susceptibility testing completed in conjunction with the urine culture
diagnostic of the psUTI.

RIVUR Study Protocol 6/1/2010 14 of 50



VI. EXPERIMENTAL DESIGN AND METHODS

VI.A. Study Population

Six hundred boys and girls at least 2 months but less than 6 years of age with VUR will be
recruited following diagnosis of first or second gsUTI

VI.A.1 Eligibility

The eligibility criteria are defined to reflect the typical patient population with VUR for
whom antimicrobial prophylaxis is considered standard of care.

VI1.A.la. Inclusion Criteria

Age at randomization: at least 2 months, but less than 6 years of age. Note that
children as young as 1 month may be screened for the study.

Diagnosed first or second r;sUTI within 112 days prior to randomization

Presence of Grade I- IV VUR based on radiographic VCUG performed within 112
days after diagnosis of index UTI.

Appropriately treated index gsUTI

VI1.A.1l.b. Exclusion Criteria

Index UTI diagnosis more than 112 days prior to randomization
History of more than two UTIs prior to randomization
For patients less than 6 months of age at randomization, gestational age less than 34
weeks
Co-morbid urologic anomalies
* Hydronephrosis, SFU Grade 4 (see section II1.M.)
+ Ureterocele
+  Urethral valve
+ Solitary kidney
+ Profoundly decreased renal size unilaterally on ultrasound,(based on 2
standard deviations below the mean for age and length) performed within 112
days after diagnosis of index UTI
+  Multicystic dysplastic kidney
+ Neurogenic bladder
+ Pelvic kidney or fused kidney
Known sulfa allergy, inadequate renal or hepatic function, G6PD deficiency or other
conditions that are contraindications for use of TMP/SMZ
History of other renal injury/disease
Unable to complete the study protocol
Congenital or acquired immunodeficiency
Underlying anomalies or chronic diseases that could potentially interfere with
response to therapy such as chronic gastrointestinal conditions (i.e., malabsorption,
inflammatory bowel disease), liver or kidney failure, or malignancy.
Complex cardiac disease as defined in the Manual of Procedures.
Any known syndromes associated with VUR or bladder dysfunction (see Table 1)
Index UTI not successfully treated
Unlikely to complete follow-up
Family history of anaphylactic reaction to sulfa medications
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VI1.B. Recruitment and Follow-Up Schedule

Figure 3. Flow Diagram for Recruitment and Follow-up
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VI1.B.1. Recruitment

Investigators at or affiliated with one of five Clinical Treatment Centers will enroll children
with VUR in the study, following an episode of r;sUTI. Children will be recruited from two
different sources: primary care sites (Pathway 1) and subspecialty care sites (Pathway 2).
Recruiting from both primary and sub-specialty care sites will (1) enhance generalizability of
study findings by enrollment of children with a broader spectrum of severity of illness; (2)
reduce the likelihood of selection bias; and (3) increase the chances of adoption of study
results in all settings where patients with UTI and VUR seek medical care.

Primary (Acute) Care Sites (Pathway 1)

Parents of children seen in primary care offices, pediatric urgent care clinics, and emergency
departments of participating institutions with their first or second sUTI, will be invited to
have their child participate in the study. Children will enter the screening phase of the study
(see figure 3 above), during which their eligibility will be confirmed and baseline radiology
studies, including a VCUG to determine the presence of VUR and a renal ultrasound will be
performed. Children who meet the inclusion criteria and whose baseline radiology studies do
not reveal any exclusion criteria will advance to the treatment phase of the study and be
randomized to long-term administration of antimicrobial prophylaxis or placebo. All other
children will be discharged from the study and managed by the primary care provider
according to that provider’s usual standard of care.

Subspecialty (Referral) Care Sites (Pathway 2)

Children referred to urologists or nephrologists at participating institutions who have been
previously diagnosed and appropriately treated for a first or second p;sUTI, and who are
found to have VUR will also be eligible for enrollment in the study.

From previous studies with children of this age group with fUTIs, a 50-75% consent rate is
expected. Retention is expected to be high due to the involvement of investigators at the time
of acute illness (Pathway 1), referral of the individual child to the Urology or Nephrology
Clinic (Pathway 2), and telephone calls every 2 months.

V1.B.2. Screening Visit.

VI1.B.2.a. Preliminary Eligibility Criteria

There are certain broad inclusion and exclusion criteria that will be used to initially identify a
potential child for a more complete eligibility screening. Only children with grade I to IV
VUR and a first or second UTI will be eligible. Children will be eligible for screening from
age 1 month (30 days) to 71 months (age eligibility at randomization will be at least 2
months [60 days], but less than 6 years). Children must have been previously diagnosed with
first or second psUTI within 112 days of study randomization to be eligible for the RIVUR
protocol.

VI1.B.2.b. Consent

The parents or legal guardians of children diagnosed with their first or second UTI and with
Grades I-IV VUR will be approached for consent for enrollment and randomization into the
treatment phase of the study.
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VI1.B.2.c. Treatment for the index UTI

In order to be eligible for the treatment phase of the study, children diagnosed with first or
second psUTTI in the screening phase of the study will have to receive appropriate treatment
for the index UTI episode. In all instances, this will require treatment for a minimum of 7
days with an effective drug for the causative organism. If adequate susceptibility is
documented, a repeat urine culture will not be obtained. If available, information regarding
duration of fever prior to initiation of antimicrobial therapy will be collected, as well as time
to defervescence. Children initially treated as inpatients or outpatients will both be eligible
for enrollment in the study.

VI1.B.2.d. Imaging Studies

Children enrolled in the screening phase of the study (both Pathways) will have a
renal/bladder sonogram and a VCUG performed within 16 weeks (112 days) of diagnosis of
the index UTI. Children who have a normal VCUG or Grade V will not be enrolled in the
treatment phase of the study. Their care will be coordinated by the primary care provider or
pediatric urologist/nephrologist. Those diagnosed with VUR Grades I-IV will have a DMSA
scan performed within 2 weeks following randomization and no more than 16 weeks (112
days) following diagnosis of the index UTIL.

V1.B.2.d.i. Renal/Bladder Sonogram

All patients will be evaluated within 16 weeks (112 days) after diagnosis of the index UTI
with a renal/bladder sonogram. This study will be performed to screen for obstruction or
other anatomic abnormalities of the urinary tract, such as ureteropelvic junction obstruction,
a posterior urethral valve, or hydronephrosis associated with an ectopic ureter or ureterocele.

V1.B.2.d.ii. Voiding Cystourethrogram (VCUG)

A contrast VCUG will be obtained within 16 weeks (112 days) after diagnosis of the index
UTIL. This study is conducted in all young children diagnosed with a first or second gsUTI to
identify and grade the severity of VUR. Morphological abnormalities of the bladder and the
appearance of the urethra will be noted. VUR will be graded according to the five-grade
system of the International Reflux Study Group (see figure 4 below): Grade I, reflux into
ureter only; Grade II, reflux into ureter, pelvis and calyces without dilation; Grade III, mild to
moderate dilation and/or tortuosity of the ureter and moderate dilation of the renal pelvis but
little or no blunting of the fornices; Grade IV, moderate dilation and/or tortuosity of the
ureter and moderate dilation of the renal pelvis and calyces; and Grade V, gross dilation and
tortuosity of the ureter and gross dilation of the renal pelvis and calyces [28, 31].

Sedation during performance of VCUG is neither expected nor required as part of this trial.
Institutional policies on sedation (see Appendix B) will not be modified for study
participants. However, for children in which sedation is used, detailed information including
the type and dosage will be recorded as study data.
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Figure 4
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primary vesicoureteral reflus. Pediatrics 1951, 67:392

Results of the VCUG will be initially interpreted at participating institutions; the digital
image will be acquired for verification of the degree of VUR by two reference radiologist
investigators on the Imaging Studies Reading and Classification Committee.

VI1.B.2.d.iii. DMSA Renal Scans

All children enrolled in the study will have a DMSA scan within 2 weeks following
randomization and no more than 16 weeks (112 days) after the index UTI, to determine the
presence of cortical defects. Patients will be injected with a dose of 5 mCi *TcDMSA per
1.73 m? body surface area (minimum dose 1 mCi) VI. High-resolution magnified images of
the kidney will be obtained, including posterior and both right and left posterior oblique
projections using a gamma-camera-computer system equipped with a high resolution parallel
collimator, between 2-4 hours following injection. Right to left relative function will be
calculated by the ratio of right kidney to left kidney counts obtained from the posterior views
after background correction. The results will be described quantitatively as the percentage
uptake in the right kidney vs. left kidney. Absolute uptakes will not be obtained. Cortical
defects at this early DMSA will be defined as focal or diffuse decreased uptake of DMSA
with/without loss of contours or cortical thinning with decreased volume. Using criteria
established by Majd, defects will be classified as APN or preexistent renal scarring [28, 35].
These cortical defects will be assessed semi-quantitatively by dividing the renal cortex into
12 equal segments. The number of renal parenchyma segments affected will be determined.
These evaluations will be made by two reference nuclear medicine investigators on the
Imaging Studies Reading and Classification Committee.

A final outcome DMSA scan will be administered at the 24-month visit or 4-months after

meeting treatment failure criteria. To insure participant safety, an interim DMSA scan will
be performed at the 12-month follow-up visit to evaluate scarring.
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Sedation during performance of DMSA scans is neither expected nor required as part of this
trial. Institutional policies on sedation (see Appendix B) will not be modified for study
participants. However, for children in which sedation is used, detailed information including
the type and dosage will be recorded as study data.

VI1.B.3. Treatment Phase

VI1.B.3.a. Study Visit 1 - Baseline Evaluation and Randomization

Children who meet eligibility criteria and whose parents consent to participate in the study
will advance to the treatment phase of the study.

VI1.B.3.a.i. Baseline evaluation

Demographics, family history (e.g., VUR, APN, renal scarring), past medical history and
selected clinical characteristics will be entered in electronic case report forms (eCRFs).
Optional paper CRFs will be available. Entry examination at the time of randomization will
include a general physical examination, blood pressure, height or length, weight, relevant
medical history and regular medications used. For children who are toilet/potty trained, there
will be an evaluation for voiding dysfunction based on the dysfunctional voiding system
score developed by Farahat et al, and an assessment for constipation using definitions
published by the PACCT Group [38, 39]. Baseline blood specimens (5 ml from children who
weigh less than or equal to 20 lbs, and 10 ml from children who weigh more than 20 Ibs),
urine specimens, and rectal swabs or stool samples will be collected at this time. If blood for
the genetics repository is not collected at baseline, it may be collected during a later blood
draw. These samples will be tested, stored, or shipped to a central laboratory or repository as
appropriate. A sample of these specimens will be processed as blind replicates for quality
assurance. The rectal swabs or stool samples will be analyzed at a central lab to determine
antimicrobial resistance (TMP/SMZ-resistant E. coli, and other organisms). Genetic samples
from patients with appropriate consent will be sent to the NIDDK genetic repository for use
in future genetic studies. A baseline DMSA renal scan will be performed within 2 weeks
following randomization and no more than 16 weeks following the diagnosis of index UTI. A
quality of life and resource utilization instrument will be administered at the baseline
evaluation. Parents will be provided with tools to report relevant study-related variables.

V1.B.3.a.ii. Randomization

The Data Coordinating Center (DCC) will prepare computer-generated blocked
randomization tables for allocating participants to daily antimicrobial prophylaxis or placebo.
Long-term antimicrobial prophylaxis therapy will consist of trimethoprim/sulfamethoxazole
(TMP/SMZ) at a trimethoprim dose of 3 mg/kg/day administered orally once a day. The
study medication will be prepared centrally for all participating institutions. Investigators at
each participating institution will be blinded to study medication assignment. The
investigator at each participating institution, or the respective institution’s central pharmacy,
will be responsible for dispensing coded study medication, in order to preserve study
blinding. An attempt will be made to have a central pharmacy contracted by the Data
Coordinating Center maintain drug accountability records for all participating sites.
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V1.B.3.b. Follow-up evaluations

V1.B.3.b.i. Monitoring and evaluations during subsequent episodes of fever

Parents will be educated at the time of their child’s enrollment in the study about the
potential sequelae of untreated UTI and the benefits of prompt and adequate treatment. They
will be instructed to (1) contact primary care providers and study personnel in the event of
intercurrent febrile illness, (2) have their child evaluated within 24-48 hours and (3) have a
urine specimen obtained to evaluate for the presence of UTI. Additionally, a recent history of
fever or other signs or symptoms compatible with UTI will be identified by information
obtained during study-initiated phone calls every 2 months. The research nurse or the PI at
each participating site, through a study-dedicated cellular phone or hospital-based beeper,
will be available to parents of enrolled children. Primary care providers will be reminded
through regular communication and letters about their patient’s participation in the study.
Specimens for culture will be obtained at the time of febrile illnesses and when children have
symptoms localized to the urinary tract. Stringent criteria for recurrent r;sUTI will be
identical to those used at study entry. Patients with reinfections will be treated with effective
antimicrobial therapy as outlined previously and will continue in their study-assigned
treatment group until they complete the study protocol or meet treatment failure criteria.

V1.B.3.b.ii. Routine follow-up phone contacts and clinic visits

Parents will be contacted by phone every 2 months to ascertain side effects, intercurrent
illnesses, and medication compliance, and children will be seen at routine follow-up visits at
6, 12, 18 and 24 months. Follow-up contacts and visits will continue through 24 months,
regardless of medication compliance. The target date of these visits or phone interviews will
be determined by the date of randomization. All interviews and clinic exams will be made
within 10 days of the target date. If the follow-up schedule must be changed due to illness,
geographic relocation or extended vacation, procedures will be followed to document the
change in schedule. If a patient misses an appointment, a study coordinator will contact
his/her family by phone or mail to inquire about intercurrent illnesses. Blood will be
collected for local assessment of CBC at baseline, each bi-annual follow-up visit, and the
study exit visit. Stool cultures or rectal swabs will be obtained at baseline, 24-month study
exit and when treatment failure criteria are met. Study medication administration will be
reviewed at the time of phone contacts and routine follow-up visits. Quality of life
assessments will be collected at the baseline, 12- and 24-month clinic visits. DMSA scans
will be administered at the 12- and 24-month visits in all participants except those who have
had an outcome scan 4-months after meeting treatment failure criteria. Information on all
medical visits and procedures that occur during the follow-up period, including resource
utilization, will be obtained.

Urine specimens will be collected at the exit visit for storage at the repository.
A 5-10 ml (age-appropriate) blood specimen will be collected at 24-months for analysis and

submission to the NIDDK specimen repository. A sample of these specimens will be
processed as blind replicates for quality assurance.
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VI1.B.3.b.iii. Interim (12-month) DMSA scan

A DMSA scan will be obtained at 12-months post-randomization. This scan is recommended
by the RIVUR Data and Safety Monitoring Board (DSMB) to insure participant safety during
the trial. The rationale is as follows:

The recommendation of the DSMB of the RIVUR study to include an interim DMSA
scan is based on safety rather than experimental benefit. The assumption that there is
no significant incidence of renal damage in the absence of clinically apparent UTI in
children with VUR is unproven. Since the development of renal scarring in a child
with VUR would prompt potential shift in therapy, this information should be made
available to the investigators and thereby to the patients and families. The principle
rationale for this recommendation is for safety to limit the risk of renal scarring.

Recognizing the safety issues, there are study issues that may have sufficient weight
to further justify use of the interim DMSA scan, which is in some practices, part of
routine clinical care. To have confirmation of normal kidneys, or the converse, to
know that renal injury has been sustained, will permit more solid conclusions relating
the consequences of clinical VUR. This will serve the study patient as well as other
patients with VUR in significant ways. The impact of VUR on renal health continues
to be hotly debated and clinical practice remains highly variable, essentially
unchanged from the report of 1992 by Elder, et al.[40], despite the promulgation of
the AUA Clinical Guidelines. This reflects the variable interpretation of the data on
VUR. While it has been reported that there is no clinical benefit to prophylactic
antibiotics, the general clinical consensus is that these should be used. This is due to
empirical evidence founded on clinical practice, yet may not be apparent in controlled
trials. The importance of clinical trials such as the RIVUR, however, is so significant
that it will impact thousands of patients in the near future and confidence in this study
must be high in order for it to effect a real and rational change in clinical practice.

This is an extremely important study that will have significant impact on the clinical
management of patients, including infants, for years to come who have vesicoureteral
reflux. The use of DMSA scanning is a well accepted standard of care in these
children in order to determine the presence and severity of renal damage due to VUR.
To in any way suggest that the DMSA scan is experimental is entirely without clinical
basis for an imaging modality that has been used and studied for over 20 years.
DMSA scanning has been shown to be superior to ultrasound and IVP in determining
the presence and extent of renal scarring, which is the principle clinical factor that
relates to the impact of VUR.

In summary, the recommendation of the RIVUR DSMB is that an interim DMSA
scan be obtained in all patients in order to maintain assurance of the safety of this
clinical approach to VUR, as well as to permit confident assertion that either
prophylactic antibiotics, or the absence of prophylactic antibiotics is a safe
management option in patients with VUR.

VI1.B.4. Procedures for treatment failure
All children categorized as meeting treatment failure criteria (see section V.C.2) will
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discontinue study medication, be offered or referred to usual clinical care, undergo a DMSA
scan at 4 months post failure unless the interim 12-month scan is appropriate for use as the
outcome scan, and continue follow-up until the 24-month exit. An outcome rectal swab will
be collected at the time study medication is discontinued as well as at the 24-month exit visit.
Episodes of asymptomatic bacteruria (positive urine culture in the absence of pyuria or other
urinary symptoms) identified through routine study follow-up will not be considered
reinfections or treated with antimicrobials, except when indicated by an alternative source of
fever (e.g., otitis media).

V1.B.5. Assessment of compliance

Parents will be reminded about the importance of daily administration of study medication at
each scheduled telephone contact and every 6 months at routine follow-up visits. Also,
parents will be asked to bring to clinic visits all used and unused bottles of study medication
to determine compliance. Compliance data from patient diaries and interviews will be
collected by the Study Coordinators at scheduled follow-up visits and used to measure
compliance with administration of study medication.

In order to obtain endpoint data for analysis, follow-up visits will continue through 24
months post randomization, regardless of compliance.

V1.B.6 Assessment of new urinary tract infections (primary endpoint)

Clinical data identifying the potential occurrence of a urinary tract infection will be collected
through timely medical records abstraction of all medical care visits, including
hospitalizations that occur during the study follow-up period. An adjudication committee
(UTI Classification Committee) will review these data and provide determination of whether
the criteria for the RIVUR primary endpoint are met as well as date of event and other data.
These adjudicated data will be used to determine the primary endpoint of the trial.

VI1.B.7. Assessment of reflux resolution: VCUG (24 months)

A radiographic VCUG will be repeated at 24 months to determine persistence/resolution of
VUR. Results of the VCUG will be interpreted at participating institutions, and a digital
image will be sent to the RIVUR reference radiologists for verification of the degree of VUR.

V1.B.8. Assessment of renal scarring: DMSA scans (12-month visit and 24-month visit
or 4-months post treatment failure)

Interim and outcome DMSA renal scans will follow the same procedures and standards of the
baseline scan. Interim DMSA scans will be performed at 12 months, unless patients meet
criteria for treatment failure prior to 12 months. For patients who experienced treatment
failure within the first 18 months of the study, the outcome DMSA scan will be done 4
months after the treatment failure infection. In children who meet treatment failure criteria
based on the interim 12-month scan, this scan may provide the basis of the outcome
assessment. Otherwise, for all other patients, the outcome DMSA scan will be obtained at 24
months following entry into the study. An outcome measure will be evidence of renal
parenchymal scarring, defined as decreased uptake of DMSA associated with loss of
contours or cortical thinning with decreased volume. The proportion of children with renal
scarring in each treatment group will be compared. However, severity of damage will also be
measured. This will be assessed semi-quantitatively by measuring the number of renal
segments involved. The severity will be classified as none (0 segments), mild (1-2 segments),
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moderate (3-4 segments), severe (>4 segments), or global atrophy (diffusely scarred,
shrunken kidney). The standardized grading systems will be used by the reference nuclear
medicine investigators without knowledge of clinical events or treatment arm. Final
diagnosis of disagreements in interpretations will be reconciled by an adjudication process.
A sample of scans (early and late/outcome) will be reviewed by each observer at a later time.
Intra-observer agreement will be assessed for these observations.

VI1.B.9. Alert notification

Primary care providers will be notified of clinically significant findings identified at the
study follow-up visits.
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VI1.B.10. Table 4. Summary of Observations and Procedures

Study Month
Type of Contact

-2to0
Pre-
Randomizatiion
activities

0
(Visit)
Randomization/
Baseline

6 month
(Visit)
Follow-up

12 month
(Visit)
Follow-up

18 month
(Visit)
Follow-up

24 month
(Exit Visit)
Follow-up

Every 2

months

(Phone)
Follow-up

Ultrasound

X*

Contrast VCUG

X*

Informed Consent

X

DMSA

X**

X***

Detailed Medical
History

Interim History

XXX

Physical Examination

XXX

Questionnaires

Dysf Void Symp
Score and
PACCT (age>3)

Parent Diary’

XXX

QOL assessment

X X

Randomization

Study medication
dispensation

R R R R R

XX

Study medication
Accountability

o

XXX

Urine tests

Urinalysis

Culture

Microalbumin/
Creatinine

Urine for central
Repository

Blood tests

CBC with diff

XXX

Creatinine, lytes,

Cystatin C

Blood for central
Repository®

I Il e

Rectal Swabs'

e

Telephone Follow-up

X

* Screening ultrasound and VCUG may occur any time within 16 weeks following the index UTI and prior to

randomization

** Screening DMSA may occur within 2 weeks following randomization and no more than 16

weeks after the index UTI

*4% 24 month DMSA scan may not occur if a study outcome scan has already been obtained.
" Paper or web-based data collection

" If urinalysis is positive, culture is obtained

"1 Rectal swabs will also be collected when participants meet treatment failure criteria

§ Ifblood for the genetics repository is not collected at baseline, it may be collected during a

later blood draw
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VI.C. Human Subject Issues

VI1.C.1. Rationale for Placebo-controlled Trial

The use of antimicrobial prophylaxis in children with VUR is principally based on the
association between VUR and renal damage (“reflux nephropathy”). Hypertension and
chronic renal failure are potential sequelae of reflux nephropathy. In addition, VUR 1is
believed to place children at risk for the morbidity of recurrent UTIs. Accordingly, long-term
administration of antimicrobial prophylaxis is based on the assumption that it prevents UTIs
that cause renal damage. Children typically receive antibiotic prophylaxis until the VUR
spontaneously resolves or is operatively corrected. This strategy necessitates periodic
VCUGs to determine if VUR has resolved.

Despite the widespread use of antimicrobial prophylaxis in children with VUR, poor
evidence exists of the beneficial effects of this strategy. Randomized trials showing a benefit
of antimicrobial prophylaxis in preventing renal injury have not been conducted. Current
management strategies are based on observational studies demonstrating a low rate of disease
progression (i.e., new renal damage) in children treated with antimicrobial prophylaxis. In
addition, there is evidence that prophylactic antibiotics prevent UTIs in children, although
this has not been demonstrated in children with VUR. The current strategy is financially
costly, leads to patient morbidity due to repeated VCUGs (psychological trauma and
radiation burden), surgical procedures, and side effects from antimicrobial prophylaxis
(allergic reactions and selection of resistant organisms).

Along with the paucity of evidence supporting the use of antimicrobial prophylaxis,
additional compelling arguments indicate that this practice may not be necessary. First,
convincing evidence exists that many children with reflux nephropathy are born with
abnormal kidneys, and thus postnatal intervention may not influence outcomes, assuming no
additional postnatal damage. Inclusion of these children might have introduced bias in
previous reports of VUR outcome by attributing this prenatal damage to postnatal infections.
Second, current increased awareness of UTI generally results in prompt antibiotic treatment,
further reducing the likelihood of renal damage from delayed therapy. Third, this more
aggressive screening and early identification of children with UTI, probably results in the
identification of young children with VUR who have milder disease (i.e., less severe VUR
and less severe renal damage)

The uncertainty regarding the need for antimicrobial prophylaxis in children with VUR is
reflected in expert opinion. European guidelines for the management of VUR do not
recommend antimicrobial prophylaxis for children with grade I or Il VUR [41]. Many
clinicians in the US do not prescribe antimicrobial prophylaxis for children with grade I
VUR. A number of authorities have independently recommended that antimicrobial
prophylaxis for children with VUR be evaluated in a randomized, placebo-controlled study.

VI1.C.2. Consent Procedures

Following an initial episode of UTI, children with VUR will be recruited into the study from
two different sources, primary care sites and subspecialty care sites. Informed consent will be
obtained for each study participant successfully screened from both pathways at an
appropriate point in the screening process. The consent document, acquired from
participants’ parent(s) or legal guardian before the child is enrolled in the study, will describe
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potential risks and benefits of study participation as well as the responsibilities of the study
participants, parents or legal guardians, and investigators, as well as give the
parents/guardians an opportunity to consent or decline to collection and storage of DNA
specimens. This consent document will be written in language understandable to the adult
providing consent as the child’s responsible representative.

V1.C.3 Compensation

A small monetary compensation for their time and effort will be provided for study
participants’ parents or legal guardians at each study-related randomization and semiannual
follow-up visit.

VI1.C.4. Potential Risks

VI1.C.4.a. Placebo Arm

If daily antimicrobial prophylaxis is protective against recurrence of UTI and renal scarring,
then children in the placebo group will be exposed to a higher risk of recurrent UTI and renal
scarring.

VI1.C.4.b. Antimicrobial Prophylaxis Arm:

If antimicrobial prophylaxis induces the development of resistant organisms, then children in
the antimicrobial prophylaxis group will be exposed to a higher risk of developing UTI with
a resistant pathogen, which may require treatment with intravenous antimicrobials.

TMP/SMZ is commonly used for UTI prophylaxis and has an established record of safety in
children. Nevertheless, participants may have adverse reactions to the antimicrobial
prophylaxis or placebo used in this study. TMP/SMZ may cause allergic reactions that range
from mild (skin rash) to severe (Stevens-Johnson Syndrome), although severe reactions are
extremely rare. Other potential side effects of TMP/SMZ include sun sensitivity, recurrent
vaginitis, granulocytopenia, and dizziness.

VI1.C.4.c. Risks: Radiographic Studies

VI.C.4.c.i. VCUG

A VCUG is a standard procedure following a first or second UTI in a child. It is also
standard to perform a VCUG to document resolution of VUR prior to discontinuation of
antimicrobial prophylaxis. A VCUG requires urethral catheterization and filling of the
bladder with contrast material, both of which can be uncomfortable to children.

The radiation exposure from a VCUG, expressed as effective dose equivalents, is between 79
and 190 mrem (versus 300 mrem for natural background radiation per year at sea level).

VI.C.4.c.ii. DMSA

A DMSA scan requires placement of a peripheral IV catheter and infusion of a radioisotope.
IV placement can be painful for children and I'Vs can be dislodged and result in infusion into
soft tissue (infiltrates).
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The radiation exposure from a DMSA scan, expressed as effective dose equivalents is
between 69-155 mrem (versus 300 mrem for natural background radiation per year at sea
level).

VI1.C.4.d. Blood Draws

Blood draws may cause mild pain, bleeding, or bruising. Fainting and infection are rare
complications.

VI1.C.4.e. Confidentiality
There is minimal risk for loss of confidentiality.

VI1.C.5. Potential Benefits

VI1.C.5.a. Placebo arm

Children in the placebo group by not being exposed to low daily doses of antimicrobials for
long periods of time, may be less likely to become colonized (nasopharyngeal and rectal)
with resistant pathogens, which may in turn result in infections (UTIs, acute otitis media,
sinusitis) that would require further antibiotic treatment. In addition, these subjects will not
experience potential allergies and adverse events associated with antimicrobial prophylaxis.

VI1.C.5.b. Antimicrobial Prophylaxis arm

If daily antimicrobial prophylaxis is protective against recurrence of UTI and renal scarring,
then children in the antimicrobial group may benefit from an intervention expected to prevent
break-though reinfections and subsequent renal scarring.

VI1.C.5.c. DMSA

Early detection of renal cortical defects by DMSA scans results in close prospective
monitoring with early identification of recurrences, reducing or preventing further scarring of
the renal parenchyma.

VI1.C.5.d. Laboratory tests

These tests will yield additional information, such as the presence of urine microalbumin
allowing for early detection of potentially progressive renal damage.

VI.C.6. Protection against Potential Risks
V1.C.6.a. Protections against Risks to Study Participants

VI1.C.6.a.i. Placebo arm

The protocol may minimize the risk of recurrent UTI causing renal scarring in patients in the
placebo arm by providing increased surveillance and early detection and treatment of UTTs,
increased frequency of monitoring for renal scarring, and strict and conservative protocol exit
and stopping rules. The study will exclude children with grade V VUR, who are at the
greatest risk for developing renal scarring.
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VI.C.6.a.ii. Antimicrobial prophylaxis arm

The risk that a patient will develop a UTI with a drug-resistant organism is unknown. If it
occurs, several other antimicrobials can be used for prophylaxis and treatment.

Families will be queried about a subject’s history of allergies to TMP/SMZ and other sulfa
medications. Families will be provided with literature on adverse reactions to TMP/SMZ and
instructions to call or visit if any evidence of such a reaction occurs.

VI.C.6.a.iii. VCUG

The VCUG will be performed following a standard protocol by healthcare provider’s expert
in the care of children, thus minimizing the risk of physical or psychological harm. VCUG
procedures will be conducted and supervised by qualified radiologists and X-ray equipment
will be frequently evaluated by qualified medical physicists and technologists.

VI.C.6.a.iv. DMSA

The DMSA scan will be performed following a standard protocol by healthcare providers
expert in the care of children, thus minimizing the risk of physical harm. All DMSA scans
will be conducted under the supervision of an authorized Nuclear Medicine physician. Dose
calibration equipment and Gamma cameras will be calibrated frequently by qualified
individuals.

VI1.C.6.a.v. Blood draws

Blood draws will be performed by qualified nurses, physicians and phlebotomists according
to standard phlebotomy techniques.

VI.C.6.a.vi. Potential loss of confidentiality

No personal information, such as names, contact information, social security numbers, etc.
will be stored in the DCC database. Information such as dates of birth and dates of events
will be stored in the DCC database by study ID number. Physical files linking study ID
numbers to personal information will reside in locked files in the office of the principal
investigator or the clinical coordinator at the clinical site where the patient is enrolled into the
study.

V1.C.6.b. Protection against Risks to Study Personnel

The major hazard to personnel is exposure to blood and urine during collection and
processing of samples. All personnel that may be exposed will be trained in universal blood
and body fluid precautions. Personnel who ship samples will be trained according to the
International Air Transport Association (IATA) requirements.
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VIl. CENTRAL LABORATORIES AND IMAGE READING COMMITTEES

VII.A. Central Laboratories

Rectal swabs, and blood specimens for serum creatinine and cystatin—C, will be sent to
separate laboratories for storage and eventual analysis.

V11.B. Central Biospecimen Repository

Urine and blood specimens from participants for whom appropriate consent has been
obtained will be collected, processed, and submitted to the NIDDK specimen repository.
Specimens for the NIDDK specimen repository will be collected at baseline and during the
24-month visit at a lower priority than specimens with pre-specified study use and specimens
for the genetics repository.

VII1.C. Central Genetics Repository

Genetic specimens from participants for whom appropriate consent has been obtained will be
collected, processed, and submitted to the NIDDK genetics repository. Genetic specimens
will be collected at baseline and during the 24-month visit at a lower priority than specimens
with pre-specified study use.

VI1.D. Imaging Studies Reading and Classification Committee

DMSA scans, renal ultrasound scans, and contrast VCUG images will be obtained and stored
locally. DMSA, ultrasound scans, and digital VCUG scans will be copied to an appropriate
format and sent to the reference radiologists. Ultrasound scans and VCUG images obtained
and stored on regular film will be copied and mailed to the reference radiologists. All studies
will be read by at least two reference radiologists, each entering their reading results into the
RIVUR web-based data management system. The results will be compared and discrepancies
will be adjudicated by the reference radiologists. The adjudicated result will serve as the
principal analysis data. This central evaluation, with the subject’s identity and intervention
group assignment blinded, will help insure unbiased classification of reported events and
reduce problems of variable interpretation of event definitions. To ensure uniformity in
reading and technique of ultrasound, VCUG and DMSA scans, a pilot study of 10 ultrasound,
10 VCUG and 10 DMSA scans from each of the five Clinical Treatment Centers (CTCs), in
addition to 2 ultrasound, 2 VCUG and 2 DMSA scans from each of the satellite sites, will be
conducted prior to the initiation of randomization.

VIIL.E. UTI Classification Committee

This Committee has responsibility for the review of possible recurrent UTI events for
determining if study endpoint criteria are met. This committee will determine (1) whether
recurrent ;sUTI occurred, (2) the date of the recurrent UTI, (3) whether the study’s criteria
for treatment failure have been met, and (4) the date of treatment failure. The role of this
committee is ongoing throughout the entire study period. Each potential event referred to the
committee will be reviewed by at least two members. Review and classification results will
be entered by the committee member into the RIVUR web-based data management system.
The DCC will compare results and discrepancies will be adjudicated by the committee. The
adjudicated result will serve as the principal analysis data. This central evaluation, with the
subject’s identity and intervention group assignment blinded, will help insure unbiased
classification of reported events and reduce problems of variable interpretation of event
definitions.
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VI INTERVENTION

VIII.A. Active and Placebo Interventions

Antimicrobial prophylaxis will consist of trimethoprim/sulfamethoxazole, 3 mg/kg based on
TMP concentration, administered once daily. The placebo will be nearly identical in color,
taste, and consistency to TMP/SMZ. Both TMP/SMZ and placebo will be labeled with a code
that masks whether the content is active or placebo. Patients who are allergic or develop
allergies to TMP/SMZ or placebo will be discontinued from study medication.

VII1.B. Intervention Procurement

TMP/SMZ suspension will be purchased (Sulfatrim® Pediatric Suspension from Actavis,
Inc., Cranford, NJ — See Appendix A) and rebottled by UPM Pharmaceuticals (Baltimore,
MD). The active and placebo interventions will be similarly labeled with a code number that
masks site investigators, site staff, parents and children to the formulation. Study medication
will be distristibuted to clinical sites by the RIVUR drug distribution Center (HHS Supply
Services Center, Perry Point, MD) upon request by the DCC.

Parents will be sent/or pick up their child’s medication at the treatment center where they
were enrolled. Study medication will be dispensed by the Study Coordinator or other
authorized entity (e.g., research pharmacist) who will also keep track of the medication
inventory and records of study medications dispensed. Study medication supply will be
documented by each study center as well as by the DCC.

VI11.C. Compliance

Parents will be reminded about the importance of daily administration of study medication at
each scheduled telephone contact. Study medication usage data based on bottles returned at
scheduled follow-up visits and self-report through patient diaries and interviews will be used
to determine compliance with administration of study medication.

VII11.D. Side Effect Management, Discontinuation and Re-challenge

Serious side effects:

Patients who develop Stevens-Johnson Syndrome, anaphylaxis, toxic epidermal necrolysis or
blood dyscrasias will be taken off study medication and offered an alternative long-term
antimicrobial prophylaxis as part of routine clinical care.

Common Side Effects

Patients who develop common side effects will have the study medication discontinued
temporarily. They will be restarted on the study medication 24-48 hours after the side effects
resolve. If the same side effect recurs within 24-72 hours of restarting the medication and is
unacceptable to the treating physician, patient, or parents, study medication will be
discontinued. Common side effects include nausea, vomiting, or diarrhea, mild allergic rash
and/or urticaria, and headache.

All patients will be advised that the study medication may increase photosensitivity and will
be advised to use sunscreens.
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IX. ADVERSE EVENTS

This protocol involves the study of children with congenital VUR in two arms: continuous
low dose antimicrobial prophylaxis (TMP/SMZ) and no prophylaxis (placebo). TMP/SMZ
has been employed for this purpose in children for decades, have established safety records
for pediatric use, and have well described side effect profiles. During telephone contacts and
follow up visits, study participants will be asked to report on any hospital or doctor visits
since their last study contact, and on any possible adverse reactions. All potential serious
adverse events or reported side effects will be recorded as study data.

IX.A. Definition of Serious Adverse Events

An adverse event is any unexpected or dangerous reaction to a study intervention, either
active or placebo.

Serious adverse events have been defined to include any of the following adverse drug

experiences:
e Death
o A life threatening adverse experience
e Inpatient hospitalization or prolongation of existing hospitalization
e A persistent disability or incapacity
e A medical event that may not be life threatening or require immediate

hospitalization but that may require medical or surgical intervention to prevent a
serious adverse event.

Non-serious adverse events are all adverse events that do not meet the above criteria for
“serious.”

IX.B. Reporting of Serious and Other Adverse Events

All serious adverse events will be reported to the DCC using procedures outlined in the
Manual of Procedures. Clinical sites are responsible for reporting adverse events (serious or
non serious) to their local IRB in accordance with the local IRB requirements. The medical
director at the site will determine the proper response per the research protocol—i.e.:
changing therapy, initiating new therapy, or having the subject discontinue study medication.

The DCC will report serious adverse events to the independent Data Safety Monitoring
Board (DSMB) according to the guidelines and schedule established by that group. All
adverse events and safety data will be reported to the DSMB through regularly scheduled
reports.
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X. DATA MANAGEMENT

X.A. Data Management System

A web-based data management system (DMS) will be used for this study. The data
management system will provide all of the capabilities required for research data
management, including: data transfer, data entry, data validation, database updating, database
closure, data retrieval, data inventory, security and confidentiality, and archiving, and in
addition will support randomization.

Each clinical site will be responsible for entering the data it collects. The clinical site staff

will use the DMS to enter screening data and eligibility data, run an algorithm to determine
eligibility, and for each eligible patient, the DMS will issue a random treatment assignment.
Follow-up data will also be entered at the clinical sites into the DMS.

The server and main database reside at the DCC at the Collaborative Studies Coordinating
Center (CSCC) at the University of North Carolina at Chapel Hill.

X.B. Data Entry, Editing and Reporting

Direct data entry, where data initially are entered on the screen without having completed a
paper form first, will be available at each center. Direct data entry eliminates the time-
consuming and error prone process of keying from paper forms. Paper versions of each data
collection instrument will be available as backup in situations in which the computer systems
are inaccessible for any reason. In addition, if there are forms that are routinely collected on
paper for convenience or another reason, then the data on these forms will subsequently be
keyed at the clinical sites using the web-based data entry system. The data entry system will
display data entry screens that closely resemble the paper data collection forms. The system
will be menu driven, with context-sensitive help available at any time. Each data field will be
edited during entry.

The DMS will include the ability for each center to generate locally a variety of summary
reports concerning the data completeness, outstanding questionable values, etc. This
capability is valuable in permitting study coordinators to monitor the quality of their center’s
performance. This facilitates timely identification and resolution of problems in data
collection and processing.

X.C. Central Laboratory Data Management

The central laboratories will prepare data files from their local data management systems in a
standardized format and transfer these to the DCC on a regular schedule. Upon receipt at the
DCC, these data files will be processed for incorporation into the study’s consolidated
database. Alternatively, central laboratories may enter data into the study’s web-based data
management system.

X.D. Data Security

The DMS will require entry of a valid user ID and password for use. Sensitive files will be
encrypted. Regular back-ups that are stored apart from the DMS server and database will be
required.
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All data transferred to the DCC will be stored, processed and analyzed within the CSCC
office suite or its secure back-up location. At the CSCC, all access to office space containing
data is controlled through locked doors. Visitors are screened by CSCC staff and cannot
move about without a CSCC escort. All office space is locked after working hours. Access to
computer data is controlled by passwords released only to those CSCC personnel who use the
files. In addition, critical data files are encrypted.

X.E. Data Reporting

On a monthly basis, the DCC will prepare a study data report that provides clinic-specific
and overall summaries of patients screened and randomized by month. Timeliness and
completeness of follow-up contacts will also be reported. In addition, the DCC will routinely
generate reports for the clinical sites and laboratories concerning data quality (missing or
overdue forms, outstanding data queries, etc.), and facilitate the timely review, correction and
resolution of data quality issues at the clinical sites.

X.F. Study Communications and Monitoring.

The DCC will maintain current contact information on the study web page for all study staff
from the clinical sites, central laboratories, central reading centers or committees, and DCC.
Methods of study communications will include e-mail, web-postings, telephone, fax, regular
mail, and express delivery services.

X.G. Technical Support

The clinics will have a liaison at the DCC who can be called for an immediate answer to an
operational or data management question or for help in obtaining clarification of a particular
situation. For each clinic, a primary study coordinator is identified, and a principal pediatric
nephrologist or urologist investigator is identified who has the overall responsibility for the
recruitment of patients and management of the study at the center.
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XI. QUALITY ASSURANCE

XI.A. Training and Certification

All staff involved with data collection will be required to have appropriate training and
certifications. Each clinical site will have a study coordinator or project manager who has
received formal training from the DCC about the RIVUR protocol and procedures. This
individual can then train other local staff in study procedures, but the site must have at least
one DCC-trained individual throughout the study.

X1.B. Imaging Evaluation Pilot Study

In order to ensure uniformity in technique and reading of renal ultrasound, VCUG and
DMSA scans, an imaging evaluation pilot study will be conducted prior to the initiation of
randomization. The study will include 10 ultrasound, 10 VCUG and 10 DMSA scans from
each of the five Clinical Treatment Centers in addition to 2 ultrasound, 2 VCUG and 2
DMSA scans from each of the satellite sites. Site personnel will be asked to de-identify each
scan and submit them to two central readers. Inter-reader agreement will be assessed for all
quantitative data fields to be evaluated in RIVUR. Discrepant fields will be adjudicated and,
through this process, the reading procedures fine-tuned.

XI.C. Data Reporting for Quality Assurance

Monthly data reports of study status and data quality are prepared by the DCC and posted on
the secure study website. Data will be summarized overall and by site. These reports include
information such as the number of patients screened, number of participants randomized,
percent of follow-up contacts completed, and the number and percent of missing forms. In
addition, the DCC will generate site-specific reports for data quality, such as missing and
overdue forms, missing or suspicious data items, outstanding data queries, etc., and facilitate
the timely review and resolution of data quality issues within the study.

X1.D. Site Monitoring Visits

The DCC will conduct periodic monitoring visits to each participating clinical site, central
reading center, and central laboratory. In addition to evaluating the quality with which the
trial is being conducted at individual sites, monitors will assess specific implementation
methods, compare implementation strategies across sites, and make as well as receive
suggestions for improving trial performance. Monitors will review research and medical
records of trial participants for accuracy of case report forms. In addition, if recruitment falls
below a certain level or other problems with study conduct arise, a more diverse site visit
team may be initiated. This larger site visit team would include personnel designated by the
Principal Investigators Committee, such as a team consisting of a clinician from a highly
productive center, and representatives from the Project Office and DCC.

XI.E. Replicate Measures Program

Some procedures or data collection may be repeated for quality assurance purposes. When
this involves additional participant burden, informed consent will be obtained. A sample of
participants will provide an additional specimen (blood, urine, and/or swab material) for
blinded laboratory analysis and quality assurance comparison with the study values. A
sample of imaging scans will be re-read at a later time to determine estimates of intra-
observer agreement.
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XI.F. Participant Retention and Drop-out Recovery

The RIVUR protocol has been developed to minimize the number of participants lost to
follow-up and reduce barriers to participation. The schedule of contacts is designed to
facilitate participant retention through regular contacts. Parents will be asked to provide
contact information for individuals (relatives, friends, co-workers) who would likely know
their location in the event the child becomes lost to follow-up. This contact information will
be stored locally in a secure location. Established methods for the recovery of dropouts will
be implemented to re-engage participants who become inactive with trial [42].

RIVUR Study Protocol 6/1/2010 36 of 50



XIl. STATISTICAL ANALYSIS

XILLA. Primary Endpoint

The primary study endpoint is recurrent r;sUTI. The proportion of participants who have at
least one recurrence of r;sUTI will serve as the primary analysis variable. The primary
analysis will test the null hypothesis of no difference in the proportion of patients with
recurrent psUTL in the two treatment groups, using a chi-square test, stratified by
recruitment site. A two-sided test at a significance level of .05 will be employed (with
adjustment for multiple looks, as described in section XIII.B.). All analyses will be based on
the principal of intention to treat (i.e., by the treatment assignment of patients at
randomization, regardless of subsequent compliance to the assigned treatment). We will also
perform “sensitivity analyses” making assumptions about patients lost to follow-up that are
biased towards the null hypothesis (e.g., assuming the event rate for incomplete patients in
each group is equal to that of observed patients in the opposite treatment).

Supplemental analyses will use logistic regression techniques to adjust the estimated
treatment effects for baseline covariates measuring severity of the VUR, and other prognostic
variables [43, 44]. We will also use survival analysis models with time-dependent covariates
to adjust for effects such as concomitant use of other antibiotics and compliance with the
study medication.

XI11.B. Other Endpoints

Efficacy with respect to UTI will also be assessed based on analysis of time to recurrent
psUTI and proportion of participants declared treatment failures.

Categorical variables such as non-E. coli UTI, TMP/SMZ-resistant UTI, and rates of
antimicrobial resistance will be compared using chi-square analysis. Other models will
compare the number of specimens that are positive for resistance for each patient.

Renal scarring is a secondary outcome measure. The proportion of participants who have any
renal scars assessed on the outcome DMSA scan will serve as the principal analysis variable
for scarring. The proportion with severe scarring will also be evaluated.

The development of antimicrobial resistance in the stool will also be measured as a
secondary outcome.

The relationship between treatment and the secondary endpoints will be explored using a
variety of methods. Endpoints that are dichotomous will be analyzed using chi-square or
exact tests, as appropriate. Endpoints that are time to event variables will be analyzed using
survival-time regression techniques. Secondary endpoints that are continuous (or
approximately so); these will be analyzed using conventional linear models and rank
statistics.
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XI1.C. Sub-Population Comparisons

Treatment effects for the primary endpoint will be estimated and compared for
subpopulations defined by gender and severity of VUR using logistic regression models.
Models will be fit including treatment by sub-population interactions. Sub-population
differences in treatment effects will only be reported if the interactions are significant (at the
.05 level). An analogous approach will be used for the various secondary endpoints.

The power of these comparisons is low for the primary endpoint and other dichotomous or
time-to-event endpoints. The study is only likely to detect marked differences in treatment
efficacy for these outcomes. The trial will have much better power to detect differences
among sub-populations for continuous outcome variables.

XI11.D. Study Power

Power calculations were based on a simple comparison of the difference in proportion of
events between treatment groups. The table below presents estimates of the study power for a
range of plausible event rates and treatment effects. The calculations below assume that the
event rate in the placebo group will be either 20% or 25%. The event rate in complying
patients in the active treatment group is assumed to be 10%. All calculations assume a type I
error rate of a = .05, two-sided.

In estimating the effect of non-compliance / drop-out, we have assumed that patients in the
treated group who drop-out or are non-compliant have the same rate of r,sUTIs as those in
the placebo group (i.e., no treatment effect). Since many of those patients will receive some
active therapy for some period of time, this is a somewhat conservative assumption. In order
to adjust for these effects, the observed event rate in the treated group will be estimated as a
blend of the unadjusted event rates for the two groups. Thus, for example, if the event rate in
the placebo group is 20%, the non-adjusted event rate in the treated group is 10%, and Non-
compliance / attrition is 15%, the adjusted event rate in the treated group will be:

(.10 X .85)+(.20 X .15)=.115.

Table 5. Event Rate in Treated Group, Adjusted for Non-Compliance / Attrition

Placebo Event Non-compliance / Attrition
Rate
5% 10% 15%
20% 105 A1.115
25% 108 115.122
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Given these assumptions and adjustments, the estimated study power for the primary
hypothesis is:

Table 6. Estimated Power

Placebo Event Non-compliance / Attrition
Rate
5% 10% 15%
20% .87 .83 .78
25% .99 .98 .97
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XI1l. DATA AND SAFETY MONITORING PLAN

XII1.A. Data and Safety Monitoring Board

The Data Safety Monitoring Board reports will be prepared two times a year (or as specified
by the DSMB). Although the DSMB will determine the format of the report, we anticipate
that each report will consist of six sections: 1) recruitment, 2) treatment efficacy, 3) adverse
effects of the study medication, 4) patient adherence, 5) data quality, and 6) sub-studies.
The recruitment section will present overall recruitment, as well as recruitment by grade of
VUR, and for other subgroups of interest (e.g., by gender). The treatment efficacy section
will contain a comparison of recurrent p;sUTIs in the active prophylaxis and placebo groups.
The section on adverse effects of the treatments will report any adverse outcomes associated
with the intervention, and it will summarize the use of drugs to treat break-through UTIs.
Patient adherence data will compare the distribution of consumption of study medication
between the prophylaxis and placebo groups. The quality control sections will include
summaries of the quality control data collected by the DCC to monitor and correct
operational data collection. Sub-studies will be monitored to ensure that they do not
adversely effect recruitment or adherence.

Approximately 6 weeks prior to the scheduled meeting of the DSMB, an edited data file will
be created by the DCC. A random sample of the records on the file will be compared to the
original data sources to check that patient records have not been altered or processing errors
have occurred.

Key data fields will be checked to ensure that invalid values have not been entered. A report
based on the final edited data file will be sent to members of the DSMB one-to-two weeks
prior to the meeting. Steps taken to insure security and confidentiality include distribution by
an express delivery service and enactment of a return policy of all reports. Tables comparing
the primary endpoint and other major outcomes will be updated the week before the DSMB
meeting to provide the committee with the most up-to-date data.

XI11.B. Analysis Plan

The DCC will provide analyses to assist judgments about whether the study should be
terminated early because of proven efficacy or unanticipated harmful effects of the treatment.
A number of methods for the repeated analysis of accumulating data have been proposed [45,
46]. When considering the stopping of a trial in which efficacy of the experimental treatment
is claimed, the method used for monitoring the trial should be conservative in the sense that
the trial should be stopped before its planned end only if the treatment is clearly superior.
The methods referenced here provide such a conservative approach. The Cochran-Mantel-
Haenzel test will be the primary statistic evaluated by the interim stopping methods. The
O’Brien-Fleming boundary [46] is a conservative approach that is frequently used in the
interim monitoring of trials. However, when the number and timing of interim analyses
cannot be specified a priori, a Lan-DeMets type spending function[45] that approximates the
O-Brien-Fleming boundary is more flexible. We plan to perform two interim evaluations
after approximately 1/3 and 2/3 of the expected number of events have occurred and a final
analysis at the scheduled end of trial using a two-sided O’Brien-Fleming type boundary with
overall type I error=.05 computed using a Lan-DeMets spending function approach.
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The method proposed by Halperin, et al., 1982, will also be reported to guide judgments by
the DSMB about whether interim data is sufficient to determine that the treatment effect is
likely to be 1) too small to be of practical importance or 2) so small that it cannot be
demonstrated with a trial of the currently planned size [47].

Although we have proposed methods for monitoring the progress of the trial and we will

provide data management and statistical computing to support the monitoring, the actual

recommendation concerning the continuation or cessation of the trial will be made by the
DSMB to the NIDDK.
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XIV. TRIAL AND COMMITTEE ORGANIZATION
XIV.A. Participating Sites

XIV.A.1. Clinical Treatment Centers

e Children’s Hospital of Philadelphia Ron Keren, MD

e Children’s Hospital of Pittsburgh Alejandro Hoberman, MD
e Johns Hopkins School of Medicine Ranjiv Mathews, MD

e Wayne State University School of Medicine Tej K. Mattoo, MD

e Women and Children’s Hospital of Buffalo Saul P. Greenfield, MD

Participating Sites: Listed below are names of the clinical centers willing to participate in
the trial and their principal investigators.

Affiliated with Johns Hopkins School of Medicine (Ranjiv Mathews, MD)

e Children’s Hospital of Akron, Akron, OH Dan McMahon, MD

e Penn State Hershey Medical Center, Hershey, PH Ross Decter, MD
Affiliated with Wayne State University School of Medicine (PI: Tej K. Mattoo, MD)
e Children’s Hospital of Boston, Boston, MA Caleb Nelson MD

e Children’s Mercy Hospital, Kansas City, MO Uri Alon, MD

e Texas Children’s Hospital, Houston, TX Eileen D. Brewer, MD

e University of Alabama, Birmingham, AL Mark Benfield, MD

e Univ. of Wis. Children’s Hospital, Madison, W1 Sharon Bartosh, MD

e Wake Forest Univ. Baptist Med. Ct., Winston Salem, NC Gordon McLorie, MD

Affiliated with Women and Children’s Hospital of Buffalo (Saul P. Greenfield, MD)
e Children’s Memorial Hospital, Chicago, IL Earl Cheng, MD

e Children’s National Medical Center, Washington, DC H. Gil Rushton, MD

e Cincinnati Children’s Medical Center, Cincinnati, OH William Robert DeFoor, MD
e Oregon Health & Science University, Portland, OR Steven Skoog, MD

e University of Oklahoma, Oklahoma City, OK Brad Kropp, MD

Affiliated with Children’s Hospital of Philadelphia (Ron Keren, MD)
e Alfred I. DuPont Hospital for Children, DE Amy Renwick, MD

Potential Backup Clinical Sites: Listed below are names of locations and investigators that will
be initiated as clinical sites if the participating sites are unable to recruit 600 participants.

Affiliated with Wayne State University School of Medicine

e Cardinal Glennon Children’s Hospital, St. Louis, MO Ellen Wood, MD

e Cleveland Clinic- Children’s Hospital, Cleveland, OH Deepa Chand, MD
Jonathan Ross, MD

e Emory University, Atlanta, GA Larry Greenbaum, MD
e Loma Linda University Medical Center, CA Shobha Sahney, MD
e Hospital for Sick children, Toronto, Canada Denis Geary, MD

RIVUR Study Protocol 6/1/2010 42 of 50



Affiliated with Women and Children’s Hospital of Buffalo

Medical College of Ohio, Toledo, Ohio

Medical College of Wisconsin, Milwaukee, WI
MSU-Kalamazoo Ctr. Med. Stud., Kalamazoo, MI
Nationwide Children’s Hospital, Columbus, OH
Children’s Hospital, New Orleans, LA

St. Barnabas Medical Center, NJ

Stanford University Medical Center, Palo Alto, CA
State Univ. of NY, Stony Brook, NY

Stollery Children’s Hospital, Edmonton, Canada
University of Virginia, Charlottesville, VA

University of Arkansas, AK

University of Florida, FL

University of Michigan, Ann Arbor, MI
University of South Florida, Tampa, FL
University of Texas, San Antonio, TX

West Virginia University, Charleston, WV

Children’s Hospital of Atlanta, Atlanta, GA
University of Michigan, Ann Arbor, MI
Denver Children’s Hospital, Denver, CO
Vanderbilt University, Nashville, TN
Kaiser Permanente, Los Angeles, CA

XIV.A.2. Data and Statistical Coordinating Center

Collaborative Studies Coordinating Center,
University of North Carolina, Chapel Hill, NC

XIV.A.3. Central Laboratories

Blood Serum Creatinine and Cystatin C analysis

University of Rochester Medical Center, Rochester, NY

Rectal swab analysis

Infectious Disease Laboratory, Childrens Hospital
of Pittsburgh, Pittsburgh, PA

XIV.A.4 Central Repositories

Storage of Blood and Urine specimens
NIDDK Specimen Repository, Fisher BioServices, Inc., Rockville, MD
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Richard Hurwitz, MD

Myra A. Carpenter, PhD
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Storage of Genetic specimens
e NIDDK Genetics Repository, Rutgers, The State University of New Jersey, Piscataway, NJ

XIV.A.5. National Institutes of Health
e NIDDK (Marva Moxey-Mims, MD)

XI1V.B. Committees

XIV.B.1. Steering Committee

This committee consists of Principal Investigators and Co-Investigators of the Clinical
Treatment Centers and Data Coordinating Center, and representatives from NIDDK. The
committee is chaired by an outside consultant, Dr. Russell Chesney, not affiliated with any
study Clinical site. Each of the five participating clinical centers, including the DCC and
NIDDK has one vote on the Committee.

The Steering Committee will oversee all aspects of the design, execution, and publication of
the study. The Steering Committee will meet as necessary, and at least once a year, and
convene by conference calls throughout the study, including the period for final analysis and
writing activities that follow the conclusion of patient follow-up. These meetings bring
together investigators and clinical coordinators from the various participating centers for
discussion regarding development of the protocol, study logistics, progress of the trial,
possible changes in the protocol or methodology, new developments in the field,
revitalization of interest, and other matters of concern to participants in the study. These
meetings also provide an opportunity for staff training and education. The Steering
Committee will establish subcommittees to develop and monitor all aspects of the study,
reporting recommendations to the Steering Committee for approval.

XI1V.B.2. Executive Committee

The Executive committee provides clinical and scientific direction for the study at the
operational level. The committee is comprised of the Steering Committee Chair, the PI and
Co-PI from the Data Statistical Coordinating Center, and the NIDDK Project Officers.

The major responsibilities of the Executive Committee are reviewing overall progress of the
study with particular emphasis on programmatic issues, including operational, budgetary,
safety, compliance, and quality issues. In addition to formulating the Steering Committee
agendas, this Committee will provide planning and organization for DSMB meetings,
including review of preliminary, non-confidential data in preparation for these meetings.

XIV.B.3. Principal Investigators Committee
This committee consists of the five clinical center Pls, the DCC PI, NIDDK Project Officers,

and the Steering Committee Chair.
The major responsibilities of the Principal Investigators Committee include:

e Facilitate Steering Committee meetings though submission of agenda items,
preparation of materials for Steering Committee review and approval, etc.

e Review and approve any proposed revisions to the protocol
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e Review of reports from the Data Coordinating Center on performance of each
participating institution specifically recruitment, data quality, and adherence to
protocol. This committee will also identify and implement solutions to problems
which arise, including giving consideration to on-site visits to those institutions with
deficiencies and consideration of additional institutions if one drops out or is dropped

e overseeing subcommittees listed below

XI1V.B.4. Ancillary Studies Committee

It is anticipated that both intramural and extramural investigators will wish to capitalize on
the potential for collaborative ancillary investigations afforded by the implementation of the
main study. The Ancillary Studies Committee will formally review and recommend approval
or disapproval of all proposed ancillary studies, considering both their impact on the conduct
of the main study, and their scientific merit.

XI1V.B.5. Publications Committee

This committee will formulate publication policy for this collaborative research and review
all abstracts, papers and scientific presentations which utilize study data. The Publications
Committee will be responsible for identifying topics for publication as well as making
writing group assignments. The committee will review and recommend approval or
disapproval of all scientific abstracts and papers or presentations using unpublished study
data, as well as every paper using published data that purports to represent official study
views or policy. Another major responsibility of the Publications Committee is in the
development of plans for the dissemination of trial findings and incorporation of the findings
into medical care policy. This will involve not only reports in medical journals but
consideration of continuing education courses, conferences and seminars and special efforts
such as press conferences, editorials, physician newsletters and presentations at local medical
association meetings.

XIV.B.6. Quality Control Committee

This committee will be responsible for assuring high quality data by monitoring clinic,
laboratory, and classification committee performance and initiating corrective action when
needed. Internal quality control reports provided by the DCC will be reviewed. A system for
sending blinded replicate samples to the central lab will be developed by this committee and
implemented by the DCC with the results monitored by this committee.

XI1V.B.7. Recruitment Committee

The responsibilities of this committee are to develop materials and presentations to assist
investigators in recruitment of participants, and materials to encourage patient and physician
interest and participation in the study. Throughout the study recruitment period, this
committee advises the Principal Investigators Committee on suggested strategies to decrease
deficiencies in patient accrual and where necessary, and works with specific clinical sites
with particular problems.
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XI1V.B.8. Study Operations Committee

The Operations Committee is concerned with the day-to-day operations of the study.
Membership may include Study Coordinators, Principal and Co-Investigators, and other
individuals affiliated with the study. This committee proposes modifications to the Manual of
Procedures, serves as a liaison with the Quality Control Committee to resolve identified
problems, and considers comparability issues of trial conduct across clinical sites.

XIV.C. Data and Safety Monitoring Board (DSMB)

Established by NIDDK, this committee is comprised of independent scientists who monitor
the study results for evidence of adverse or beneficial treatment effects throughout the study
period. The DSMB will remain “blinded” to outcome characteristics of the study for as long
as possible. While the Board may have access to any information that is deemed necessary to
make an appropriate determination, highly sensitive information in relation to the outcome of
the study will be requested on a “need to know” basis as it may arise during the course of the
Board’s deliberations. DSMB attention will be directed to patient accrual, appropriate
follow-up, compliance, data acquisition, undue complications, and whether the study as it is
currently being conducted will be able to answer the hypotheses it addresses.

The membership and frequency of meeting are at the discretion of NIDDK but will
presumably consist of at least 5 members including a biostatistician, 3 clinical investigators,
and an NIDDK representative. It is expected that this Board will meet 1 to 2 times per year
and will report to NIDDK on scientific and administrative issues. For example, the Board has
the responsibility for recommending early termination in case of unanticipated toxicity or
greater than expected benefit. The responsibility for subject safety is particularly important,
and the Board will review all adverse events by blinded (or unblinded, when appropriate)
treatment group assignment.
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SULFAMETHOXAZOLE AND TRIMETHOPRIM
ORAL SUSPENSION

DESCRIPTION: Sulfamethoxazole and Trimethoprim Oral Suspension is a synthetic antibacterial combination product. Each teaspoonful (5 mL) for oral
administration, contains 200 mg sulfamethoxazole and 40 mg trimethoprim in a vehicle containing alcohal 0.26%, methylparaben 0.1% and sodium
benzoate 0.1% (added as preservatives), carboxymethylcellulose sodium, citric acid (anhydrous), glycerin, microcrystalline cellulose, polysorbate 80,
purified water, saccharin sodium, and sorbitol. The light purple, grape flavored suspension contains the following additional inactive ingredients: FO&QC
Red No. 40, FD&C Blue No. 1 and natural and artificial grape flavor. The pink, cherry flavored suspension contains the following additional inactive
ingredients: FO&C Red Mo. 40, FD&C Yellow No. 6 and artificial cherry flavor,

Sulfamethoxazole is A1-(5- methyl-3-isoxazolyl) sulfanilamide. It is an | Trimethoprim is 2.4-diamino-5-(3,4.5-

M M
almost white, odorless, tasteless compound with a molecular weight of | trimethoxybenzyl) pyrimidine. It is a white \]/ =
253.28, and the molecular formula CqgHq4MNa025. The structural formulais: | to light yellow, odorless, bitter compound N

with a molecular weight of 290.32, and the cy
j— molecular formula Cy4Hq gy 04, NH2
H2N~<< >>7802NH | | The structural formu1a is:
CHa O oo
M “o’:x CHg 2 L Hy

CLINICAL PHARMACOLOGY: Sulfamethowazole and trimethoprim oral suspension is rapidly absorbed by following oral administration. Both sulfamethoxazole
and trimethoprim exist in the blood as unbound, protein-bound, and metabaolized forms; sulfamethoxazaole also exists as the conjugated form. The metabolism
of sulfamethoxazale oceurs predominantly by Ng-acetylation, although the glucuronide conjugate has been identified. The principal metabolites of trimethoprim
are the 1- and 3-oxides and the 3'- and 4'-hydroxy derivatives. The free forms of sulfamethoxazole and trimethoprim are considered to be the therapeutically
active forms. Approximately 44% of trimethoprim and 70% of sulfamethoxazole are bound to plasma proteins. The presenca of 10 mg percent sulfamethoxazole
in plasma decreases the protein binding of trimethoprim by an insignificant degree; trimethoprim does naot influence the protein binding of sulfamethoxazaole.
Peak blood levels for the individual components occur 1 to 4 hours after oral administration. The mean serum half-lives of sulfamethoxazole and
trimethoprim are 10 and 8 to 10 hours, respectively. However, patients with severely impaired renal function exhibit an increase in the half-lives of both
components, requiring dosage regimen adjustment (see DOSAGE AND ADMINISTRATION). Detectable amounts of trimethoprim and sulfamethoxazole
are present in the blood 24 hours after drug administration. During administration of 160 mg trimethoprim and 800 mg sulfamethoxazole b.i.d., the
mean steady-state plasma concentration of trimethoprim was 1.72 meg/mL. The steady-state minimal plasma levels of free and total sulfamethoxazole
were 57.4 meg/mL and 68.0 meg/mL, respectively. These steady-state levels were achieved after 3 days of drug administration.!

Excretion of sulfamethoxazole and trimethoprim is primarily by the kidneys through both glomerular filtration and tubular secretion. Urine concentrations
of both sulfamethoxazole and trimethoprim are considerably higher than are the concentrations in the blood. The average percentage of the dose recovered in
urine from 0 to 72 hours after a single oral dose is 84.5% for total sulfonamide and 66. 8° for free trimethoprim. Thirty percent of the total sulfonamide is
excreted as free sulfamethoxazole, with the remaining as Ng-acetylated metabolite.2 When administered together, neither sulfamethoxazole nor
trimethoprim affects the urinary excretion pattern of the other.

Both sulfamethoxazole and trimethoprim distribute to sputum, vaginal fluid, and middle ear fluid; trimethoprim also distributes to bronchial secretions,
and both pass the placental barrier and are excreted in human milk.

Geriatric Pharmacokinetics: The pharmacokinetics of sulfamethoxazole 800 mg and trimethoprim 160 mg were studied in 6 geriatric subjects (mean
age: 78.6 years) and 6 young healthy subjects {mean age: 29.3 years) using a non-U.S. approved formulation. Pharmacokinetic values for sulfamethoxazole
in geriatric subjects were similar to these observed in young adult subjects. The mean renal clearance of trimethoprim was significantly lower in geriatric
subjects compared with young adult subjects (19 mL/hkg vs. 55 mL/Wkg). However, after normalizing by body weight, the apparent total body
clearance of trimethoprim was an average 19% lower in geriatric subjects compared with young adult subjects.

Microbiology: Sulfamethoxazole inhibits bacterial synthesis of dilwdrofolic acid by competing with para-aminobenzoic acid (PABA). Trimethoprim blocks
the production of tetrahydrofolic acid from dihydrofolic acid by binding to and reversibly inhibiting the required enzyme, dihydrofolate reductase. Thus,
this combination blocks two consecutive steps in the biosynthesis of nucleic acids and proteins essential to many bacteria.

In witro studies have shown that bacterial resistance develops more slowly with this combination than with either trimethoprim or sulfamethoxazole alone.
{n vitro serial dilution tests have shown that the spectrum of antibacterial activity of sulfamethoxazole and trimethoprim includes the common urinary
tract pathogens with the exception of Pseudomonas aeruginosa. The following organisms are usually susceptible: Escherichia coli, Klebsiella specias,
Enterobacter species, Morganelia morganii, Proteus mirabilis and indale-positive Proteus species including Proteus vulgaris.

The usual spectrum of antimicrobial activity of sulfamethoxazole and trimethoprim includes bacterial pathogens isolated from middle ear exudate and
from bronchial secretions {Haemophilus influenzae, including ampicillin-resistant strains, and Streptococcuspneumoniae), enterotoxigenic strains of
Escherichia coli (ETEC) causing bacterial gastroanteritis. Shigella flexneri and Shigella sonnef are also usually susceptible.

Susceptibility Testing:

Dilution technigues: Quantitative methods are used to determine antimicrobial minimal inhihimr}r concentrations (MICs). These MICs provide estimates
of the susceptibility of bacteria m antumcrulnal compounds. The MICs should be determined using a standardized procedure. Standardized procedures
are based on a dilution method 3.7 (broth or agar) or equivalent with standardized incoulum concentrations and standardized concentrations of sul-
famethoxazoletrimethoprim powcler The MIC values should be interpreted according to the following criteria:




For testing Enterobacteriaceae, Acinetobacter spp., Staphylococcus spp.,
Burkholderia cepacia, Stenctraphomonas maltophilia, and Vibrio cholerae:

MIC (mcg/mL) Interpratation
=< 2/38 Susceptible (S)
=476 Resistant (R)

For testing Streptococcuys pneymoniae:

For te-sting Haemophifus influenzae and Haemophilus parainfluenzas:

MIC (mca/mL) Interpretation
=0.5/9.5 Susceptible (S)
1/19 to 2/38 Intermediate (1)

=4/76 Resistant (R)

These interpretative standards are applicable only to broth microdilution susceptibility testing using Haemaphilus Test Medium3.

These interpretive standards are applicable only to broth microdilution susceptibility

MIC {mlcgme] lntemr?tatmn testing using cation-adjusted Mueller-Hinton broth with 2.5 to 5% lysed horse blood.
=0.5/9.5 Susceptible (S) A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the
1190 to 2/38 Intermediate (1) antimicrobial compound in the blood reaches the concentrations usually achievable. A

> 4176 Resistant (R) report of “Intermediate” indicates that the result should be considered equivocal, and, if

the microorganism is not fully susceptible to alternative, clinically feasible drugs, the test

should be repeated. This category implies possible clinical applicability in body sites where the drug is physiologically concentrated or in situations where
high dosage of drug can be used. This category also provides a buffer zone which prevents small uncontrolled technical factors from causing major
discrepancies in interpretation. A report of “Resistant” indicates that the pathogen is not likely to be inhibited if the antimicrobial compound in the blood
reaches the concentrations usually achievable; other therapy should be selected.

Quality Control: Standardized susceptibility test procedures require the use of laboratory control microorganisms to control the technical aspects of the

laboratory procedures. Standard sulfamethoxazole/trimethoprim

powder should provide the following MIC values: Microorganism MIC Range (mcg/mL)
Diffusion technigues: Quantitative methods that require measurement Escherichia coli ATCC 25922 < 0.5/9.5

of zone diameters also provide reproducible estimates of the Staphylococeus aureus ATCC 29213 < (.5/95
susceptibility of bacteria to antimicrobial compounds. One such : ,

standardized procedure ©7 requires the use of standard incoculum Psetdomonas aeruginosa ATCC 27853 8/152 to 32/608
cancentrations. This procedure uses paper disks impregnated with Haemophilus influenzae ATCC 49247 0.03/0.509t0 0.25/4.75
1.25 meg/23.75 meg sulfamethoxazole/trimethoprim to test the - ,
susceptibility of microorganism to sulfamethoxazole/trimethoprim. Streptococcus pneumoniag ATCC 49619 0.12724 10 119

Reports from the laboratory providing results of the standard disk susceptibility test with a 1.25 meg/23.75 mcg sulfamethoxazole/trimethoprim disk

should be interpreted according to the following criteria:

EFI?:#LBGSLZ% fﬁfﬁﬁiﬁfgpﬁjﬂgﬁiﬂﬁ:ﬂfggﬁﬁ jfzﬁgy {f?gﬂgﬁﬁ GSJ.EEE'&__ For testing Haemophilus influenzae and Haemophilus parainfluenzae:
Zone Diameter (mm) Interpretation MIC (mcg/mL) Zone Diameter (mm) Interpretation MIC (meg/mL)
=16 Susceptible (5) < 2/38 =16 Susceptible (S) < 0.5/9.5
11 to 15 Intermediate (1) - 11 to 15 Intermediate (1) -
<10 Resistant (R) = 8152 =10 Resistant (R) = 4/76

These zone diameter standards are applicable only to susceptibility testing with Haemophilus species using Haemophilus Test Medium®.
For testing Streptococcus pneumoniae:

Zone Diameter (mm) Interpretation MIC (mecg/mL)
=19 Susceptible (S) = 0.5/95
16 to 18 Intermediate (1) -
=15 Resistant (R) = 4/76

These interpretative standards are applicable only to disk diffusion testing using Mueller-Hinton agar adjusted with 5% sheep blood®.
Quality Control: As with standardized dilution techniques, diffusion methods require the use of laboratory control microorganisms that are used to
control the technical aspects of the laboratory procedures. For the diffusion technique, the 1.25 mg/23.75 mcg sulfamethoxazole/trimethoprim disk™
should provide the following zone diameters in these laboratory test quality control strains:




Microorganism MIC Range(mcg/mL) t*hl"ﬂuelldhlar—H?tng attgar ;hnulﬂ t;ﬁ chi::‘:keizli fUrHF);GESSWEd!meh of

— - midine. To determine whether Mueller-Hinton medium has

Escherichia coli ATCC 25922 23 fo 29 su}frficientlj,r low levels of thymidine and thymine, an

Staphylococcus aureus ATCC 25923 24 to 32 Enterocaccus fascalis (ATCC 29242 or ATCC 33188) may be

— tested with trimethoprim/sulfamethoxazole disks. A zone of

Haemophilus influenzae ATCC 49247 24 10 32 inhibition =20 mm that is essentially free of fine colonies indicates
Streptococels pneumoniae ATCC 49619 20 to 28 a sufficiently low level of thymidine and thymine.

INDICATIONS AND USAGE To reduce the development of drug-resistant bacteria and maintain the effectiveness of sulfamethoxazole and trimethoprim
oral suspension and other antibacterial drugs, sulfamethoxazole and trimethoprim oral suspension should be used only to treat or prevent infections that
are proven or strongly suspected to be caused by susceptible bacteria. When culture and susceptibility information are available, they should be
considered in selecting or modifying antibacterial therapy. In the absence of such data, local epidemiclogy and susceptibility patterns may contribute to
the empiric selection of therapy.

URINARY TRACT INFECTIONS: For the treatment of urinary tract infections due to susceptible strains of the following organisms:  Escherichia col
Klebsiella species, Enterobacter species, Morganella morganii, Proteus mirabilis, and Proteus vilgaris. 1t is recommended that initial episodes of
uncomplicated urinary tract infections be treated with a single effective antibacterial agent rather than the combination.

ACUTE OTITIS MEDIA:  For the treatment of acute ofitis media in pediatric patients due to susceptible strains of Strepfococeus pneumoniae or
Haemophilus influenzae when, in the judgment of the physician, sulfamethoxazole and trimethoprim oral suspension offers some advantage over the use
of other antimicrobial agents. To date, there are limited data on the safety of repeated use of sulfamethoxazole and trimethoprim in pediatric patients
under two years of age. This product is not indicated for prophylactic or prolonged administration in otitis media at any age.

ACUTE EXACERBATIONS OF CHRONIC BRONCHITIS IN ADULTS: For the treatment of acute exacerbations of chronic bronchitis due to susceptible strains
of Streptococcus pneumoniae or Haemophilus influenzae when, in the judgment of the physician, sulfamethoxazole and trimethoprim oral suspension
offers some advantage over the use of a single antimicrobial agent.

TRAVELERS' DIARRHEA IN ADULTS: For the treatment of travelers’ diarrhea due to susceptible strains of enterotoxigenic E. coll

SHIGELLOSIS: For the treatment of enteritis caused by susceptible strains of Shigella flexmeri and Shigella sonnef when antibacterial therapy is indicated.

PNEUMOCYSTIS CARINI PNEUMOMIA: For the treatment of documentad Preumocystis carinii pneumonia. For prophylaxis against Pnewmocystis carinii
prneumania in individuals who are immunosuppressed and considerad to be at an increased risk of developing Pneumocystis carinii pneumaonia.

CONTRAINDICATIONS Sulfamethoxazole and trimethoprim oral suspension is contraindicated in patients with a known hypersensitivity to trimethoprim
or sulfonamides and in patients with documented megaloblastic anemia due to folate deficiency. Sulfamethoxazole and trimethoprim oral suspension is
also contraindicated in pregnant patients at term and in nursing mothers, because sulfonamides pass the placenta and are excreted in the milk and may
cause kernicterus. Sulfamethoxazole and trimethoprim oral suspension is also contraindicated in pediatric patients less than two months of age.
WARNINGS: FATALITIES ASSOCIATED WITH THE ADMINISTRATION OF SULFONAMIDES, ALTHOUGH RARE, HAVE OCCURRED DUE TO SEVERE
REACTIONS, INCLUDING STEVENS-JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS, FULMINANT HEPATIC NECROSIS, AGRANULOCYTOSIS,
APLASTIC ANEMIA, AND OTHER BLOOD DYSCRASIAS.

SULFONAMIDES, INCLUDING SULFONAMIDE-CONTAINING PRODUCTS SUCH AS SULFAMETHOXAZOLETRIMETHOPRIM SHOULD BE DISCONTINUED
AT THE FIRST APPEARANCE OF SKIN RASH OR ANY SIGN OF ADVERSE REACTION. In rare instances, a skin rash may be followed by a more severe
reaction such as Stevens-Johnsan syndrome, toxic epidermal necrolysis, hepatic necrosis and serious blood disorder (see PRECAUTIONS).

Clinical signs, such as rash, sore throat, fever, arthralgia, pallor, purpura, or jaundice may be early indications of serious reactions.

Cough, shortness of breath, and pulmonary infiltrates are hypersensitivity reactions of the respiratory tract that have been reported in association
with sulfonamide freatment.

The sulfonamides should not be used for the treatment of group A beta-hemolytic streptococeal infections. In an established infection, they will not
eradicate the streptococcus and, therefore, will not prevent sequelas such as rheumatic fever.

Glostridium difficile associated diarrhea {CDAD) has been reported with use of nearly all antibacterial agents, including sulfamethoxazole and trimethoprim
oral suspension, USP, and may range in severity from mild diarrhea to fatal colitis. Treatment with antibacterial agents alters the normal flora of the colon
leading to overgrowth of C. difficile.
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C. difficile produces toxins A and B which contribute to the development of COAD. Hypertaxin producing strains of C difficile cause increased marbidity
and maortality, as these infections can be refractory to antimicrobial therapy and may require colectomy. COAD must be considered in all patients who
present with diarrhea following antibiotic use. Careful medical history is necessary since COAD has been reported to occur over two months after the
administration of antibacterial agents.

If CDAD is suspected or confirmed, ongoing antiobiotic use not directed against C. difficils may need to be discontinued. Appropriate fluid and electrolyte
management, protein supplementation, antibiotic treatment of C. diffcile, and surgical evaluation should be instituted as clinically indicated.

PRECAUTIONS: General: Prescribing sulfamethoxazole and trimethoprim oral suspension in the absence of a proven or strongly suspected bacterial
infection or a prophylactic indication is unlikely to provide benefit to the patient and increases the risk of the development of drug-resistant bacteria.
Sulamethoxazole and trimethoprim oral suspension should be given with caution to patients with impaired renal or hepatic function, to those with possible
folate deficiency (e.q., the elderly, chronic alcoholics, patients recejving anticonvulsant therapy, patients with malabsorption syndrome, and patients in
malnutrition states), and to those with severe allergy or bronchial asthma. In glucose-G-phosphate dehydrogenase-deficient individuals, hemalysis may
occur. This reaction is frequently dose-related (see CLINICAL PHARMACOLOGY and DOSAGE AND ADMINISTRATION).

Use in the Elderly: There may be an increased risk of severe adverse reactions in elderly patients, particularly when complicating conditions exist, e.q..
impaired kidney and/or liver function, or concomitant use of other drugs. Severe skin reactions, generalized bone marrow suppression (see WARNINGS
and ADVERSE REACTIONS), or a specific decrease in platelets (with or without purpura) are the most frequently reported severe adverse reactions
in elderly patients. In those concurrently receiving certain diuretics, primarily thiazides, an increased incidence of thrombocytopenia with purpura has
been reported. Appropriate dosage adjustments should be made for patients with impaired kidney function {see DOSAGE AND ADMINISTRATION).

Use in the Treatment of and Prophylaxis for Pneumocysiis carinii Pneumonia in Patients with Acquired Immunodeficiency Syndrome (AIDS): The
incidence of side effects, particularly rash, fever, leukopenia, and elevated aminotransferase (transaminase) values in AIDS patients who are being treated
with sulfamethoxazole and trimethoprim therapy for Pneumocystis carinii pneumonia has been reported to be greatly increased compared with the
incidence normally asscciated with the use of sulfamethoxazaole and trimethoprim in non-AIDS patients. The incidence of hyperkalemia and hyponatremia
appears to be increased in AIDS patients recejving sulfamethoxazole and trimethoprim. Adverse effects are generally less severe in patients receiving
sulfamethoxazole and trimethoprim for prophylaxis. A history of mild intolerance to sulfamethoxazole and trimethoprim in AIDS patients does not appear
to predict intolerance of subsequent secandary prophylaxis. However, if a patient develops skin rash or any sign of adverse reaction, therapy with
sulfamethoxazole and trimethoprim should be re-evaluated (see WARNINGS).

The concomitant use of leucovorin with sulfamethoxazole/trimethoprim for the acute treatment of Preumocystis carinii pneumonia in patients with HIV
infection was associated with increased rates of treatment failure and morbidity in a placebo-controlled study.

Information for Pafients: Patients should be counseled that antibacterial drugs including sulfamethoxazole and trimethoprim oral suspension should anly
be used to treat bacterial infections. They do not treat viral infections (e.g., the commaon cold). When sulfamethoxazole and trimethoprim oral
suspension is prescribed to treat a bacterial infection, patients should be told that although it is common to feel better early in the course of the
therapy, the medication should be taken exactly as directed. Skipping doses or not completing the full course of therapy may (1) decrease
the effectiveness of the immediate treatment and (2) increase the likelihood that bacteria will develop resistance and will not be treatable by
sulfamethoxazole and trimethoprim oral suspension or other antibaceterial drugs in the future.

Patients should be instructed to maintain an adequate fluid intake in order to prevent crystalluria and stone formation.

Diarrhea is a common problem caused by antibictics which usually ends when the antibiotic is discontinued. Sometimes after starting treatment with
antibiotics, patients can develop watery and bloody stools (with and without stomach cramps and fever) even as late as two or maore months after
having taken the last dose of the antibiotic. If this occurs, patients should contact their physician as soon as possible.”

Laboratory Tests: Complete blood counts should be done frequently in patients receiving sulfamethoxazole and trimethoprim; if a significant reduction
in the count of any formed blood element is noted, sulfamethoxazole and trimethoprim  oral suspension should be discontinued.  Urinalyses with careful
microscopic examination and renal function tests should be performed during therapy, particularly for those patients with impaired renal function.

Drug Interactions: In elderly patients concurrently receiving certain diuretics, primarily thiazides, an increased incidence of thrombocytopenia with purpura has
been reported. In the literature, two cases of hyperkalemia in elderly patients have been reported after concomitant intake of sulfamethoxazole/trimethoprim and
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an angiotensin converting enzyme inhibitor,

It has been reported that sulfamethoxazole and trimethoprim may prolong the prothrombin time in patients who are receiving the anticoagulant warfarin.
This interaction should be kept in mind when sulfamethoxazole and trimethoprim is given to patients already on anticoagulant therapy, and the
coagulation time should be reassessad.

Sulfamethoxazaole and trimethoprim may inhibit the hepatic metabolism of phenytoin. Sulfamethoxazole and trimethoprim, given at a common clinical
dosage, increased the phenytoin half-life by 39% and decreased the phenytoin metabolic clearance rate by 27%. When administering these drugs
cancurrently, one should be alert for possible excessive phenytoin effect.

Sulfonamides can also displace methotrexate from plasma protein binding sites.thus increasing free methotrexate concentrations.

Drug/Laboratory Test Interactions: This combination product, specifically the trimethoprim compaonent, can interfere with a serum methotrexate assay
as determined by the competitive binding protein technique (CBPA) when a bacterial dihydrofolate reductase is used as the binding protein. No interference
occurs, however, if methotrexate is measured by a radicimmunoassay (RIA).

The presence of trimethoprim and sulfamethoxazole may also interfere with the Jaffé alkaline picrate reaction assay for creatinine, resulting in
overestimations of about 10% in the range of normal values.

Carcinogenesis, Mutagenesis, Impairment of Fertility:

Carcinogenesis: Long-term studies in animals to evaluate carcinogenic potential have not been conducted with sulfamethoxazole and trimethoprim.

Muiagenesis: Bacterial mutagenic studies have not been performed with sulfamethoxazale and trimethoprim in combination. Trimethoprim was demonstrated
to be non-mutagenic in the Ames assay. In studies at two laboratories, no chromosomal damage was detected in cultured Chinese hamster ovary cells
at concentrations approximately 500 times human plasma levels; at concentrations approximately 1,000 times human plasma levels in these same cells, a
low level of chromosomal damage was induced in one of these laboratories. No chromosomal abnormalities were observed in cultured human leukocytes
at concentrations of timethoprim up to 20 times human steady-state plasma levels. No chromosomal effects were detected in peripheral lymphocytes of
human subjects receiving 320 mg of trimethoprim in combination with up to 1,600 mg of sulfamethoxazole per day for as long as 112 weeks.

Impairment Of Ferdilify: No adverse effects on fertility or general reproductive performance were observed in rats given oral dosages as high as 70
mg/kg/day trimethoprim plus 350 mg/kg/day sulfamethoxazole.

Pregnancy: Teratogenic Effects: Pregnancy Category C. In rats, oral doses of 533 mg/kg sulfamethoxazole or 200 mg/kg trimethoprim produced
teratologic effects manifested mainly as cleft palates. The highest dose which did not cause cleft palates in rats was 512 mg/kg sulfamethoxazole or 192
mg/kg trimethoprim when administered separately. In two studies in rats, no teratogenicity was observed when 512 mg/kg of sulfamethoxazole was used
in combination with 128 mg/kg of trimethoprim. In one study, however, cleft palates were observed in one litter out of 9 when 355 mg/kg of sulfamethoxa-
zole was used in combination with 88 ma/kg of trimethoprim.

In some rabbit studies, an overall increase in fetal loss (dead and resorbed and malformed conceptuses) was associated with doses of trimethoprim six
times the human therapeutic dose.




While there are no large, well-controlled studies in the use of trimethoprim and sulfamethoxazole in pregnant women, Brumfitt and F’ursell,‘4 ina
retrospective study, reported the outcome of 186 pregnancies during which the mother received either placebo or trimethoprim and sulfamethoxazole.
The incidence of congenital abnormalities was 4.5% (3 of 66) in those who received placebo and 3.3% (4 of 120) in those receiving trimethoprim
and sulfamethoxazole. There were no abnormalities in the 10 children whose mothers received the drug during the first trimester. In a separate survey,
Brumfitt and Pursell also found no congenital abnormalities in 35 children whose mothers had received oral trimethoprim and sulfamethoxazole at the
time of conception or shortly thereafter.

Because trimethoprim and sulfamethoxazole may interfere with folic acid metabolism, sulfamethoxazole and trimethoprim oral suspension should be
used during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Nonteratogenic Effects: Ses CONTRAINDICATIONS section.

Nursing Mothers: See CONTRAINDICATIONS section.

Pediafric Use: Sulfamethoxazale and trimethoprim oral suspension is not recommended for pediatric patients younger than 2 months of age
(see INDIGATIONS AND USAGE and CONTRAINDICATIONS).

Geriatric Use: Clinical studies of sulfamethoxazole and trimethoprim oral suspension did not include sufficient numbers of subjects aged 65 and over
to determine whether they respond differantly from younger subjects.

There may be an increased risk of severe adverse reactions in elderly patients, particularly when complicating conditions exist, e.q., impaired kidney and/or
liver function, possible folate deficiency, or concomitant use of other drugs. Severe skin reactions, generalized bone marrow suppression (see WARNINGS
and ADVERSE REACTIONS), a specific decrease in platelets (with or without purpura), and hyperkalemia are the most frequently reported severe adverse
reaction in elderly patients. In those concurrently receiving certain diuretics, primarily thiazides, an increased incidence of thrombocytopenia with purpura
has been reported. Increased digoxin blood levels can occur with concomitant sulfamethoxazole and trimethoprim therapy, especially in elderly patients.
Serum digoxin levels should be monitored. Hematological changes indicative of folic acid deficiency may occur in elderly patients. These effects are
reversible by folinic acid therapy. Appropriate dosage adjustments should be made for patients with impaired kidney function and duration of use should be
as short as possible to minimize risks of undesired reactions (see DOSAGE AND ADMINISTRATION). The trimethoprim component of this product may cause
hyperkalemia when administered to patients with underlying disorders of potassium metabolism, with renal insufficiency, or when given concomitantly with
drugs known to induce hyperkalemia, such as angictensin converting enzyme inhibitors. Close monitoring of serum potassium is warranted in these patients.
Discontinuation of sulfamethoxazole and trimethoprim treatment is recommended to help lower potassium serum levels.

Pharmacokinetics parameters for sulfamethoxazole were similar for geriatric subjects and younger adult subjects. The mean maximum serum trimethoprim
concentration was higher and mean renal clearance of trimethaprim was lower in geriatric subjects compared with younger subjects {see GLINICAL
PHARMACOLOGY, Geriatric Pharmacokinefics).

ADVERSE REAGTIONS: To report SUSPECTED ADVERSE REACTIONS, contact Hi-Tech Pharmacal, Co., Inc. at 1-800-262-9010 or FDA at 1-800-FDA-1088
or www fda.gow/medwatch. The most common adverse effects are gastrointestinal disturbances (nausea, vomiting, anorexia) and allergic skin reactions
(such as rash and urticaria). FATALITIES ASSOCIATED WITH THE ADMINISTRATION OF SULFONAMIDES, ALTHOUGH RARE, HAVE OCCURRED DUE TO
SEVERE REACTIONS, INCLUDING STEVENS-JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS, FULMINANT HEPATIC NECROSIS,
AGRANULOCYTOSIS, APLASTIC ANEMIA, OTHER BLOOD DYSCRASIAS, AND HYPERSENSITIVITY OF THE RESPIRATORY TRACT (SEE WARNINGS).
Hematologic: Agranulocytosis, aplastic anemia, thrombocytopenia, leukopenia, neutropenia, hemolytic anemia, megaloblastic anemia, hypoprothrombinemia,
methemoglobinemia, eosinophilia.

Allergic: Stevens-Johnson syndrome, toxic epidermal necrolysis, anaphylaxis, allergic myocarditis, enthema multiforme, exfoliative dermatitis, angioedema,
drug fever, chills, Henoch-Schanlein purpura, serum sickness-like syndrome, generalized allergic reactions, generalized skin eruptions, photosensitivity,
conjunctival and scleral injection, pruritus, urticaria and rash. In addition, periarteritis nodosa and systemic lupus erythematosus have been reported.
Gastrointestinal: Hepatitis, including cholestatic jaundice and hepatic necrosis, elevation of serum transaminase and bilirubin, pseudomembranous
enterocolitis, pancreatitis, stomatitis, glossitis, nausea, emesis, abdominal pain, diarrhea, anorexia.

Genitourinary: Renal failure, interstitial nephritis, BUN and serum creatinine elevation, toxic nephrosis with oliguria and anuria, and crystalluria.
Metabolic: Hyperkalemia, hyponatremia.

Neurologic: Aseptic meningitis, convulsions, peripheral neuritis, ataxia, vertigo, tinnitus, headache.

Psychiatric: Hallucinations, depression, apathy, nervousness.

Endocrine: The sulfonamides bear certain chemical similarities to some goitrogens, diuretics (acetazolamide and the thiazides), and oral hypoglycemic
agents. Cross-sensitivity may exist with these agents. Diuresis and hypoglycemia have occurred rarely in patients receiving sulfonamides.




Musculoskeletal: Arthralgia and myalgia.
Respiratory System: Cough, shortness of breath, and pulmonary infiltrates (see WARNINGS).

Miscellaneous: Weakness, fatigue, insomnia.

OVERDOSAGE:

Acute: The amount of a single dose of sulfamethoxazole and trimethoprim that is either associated with symptoms of overdosage or is likely to be life-threatening
has not been reported. Signs and symptoms of overdosage reported with sulfonamides include anorexia, colic, nausea, vomiting, dizziness, headache, drowsiness
and unconscicusness. Pyrexia, hematuria and crystalluria may be noted. Blood dyscrasias and jaundice are potential late manifestations of overdosage.
Signs of acute overdosage with trimethoprim include nausea, vomiting, dizziness, headache, mental depression, confusion and bone marrow depression.
General principles of treatment include the institution of gastric lavage or emesis; forcing oral fluids; and the administration of intravenous fluids if urine output
is low and renal function is normal. Acidification of the urine will increase renal elimination of trimethoprim. The patient should be monitored with blood
counts and appropriate blood chemistries, including electrolytes. If a significant blood dyscrasia or jaundice occurs, specific therapy should be instituted for
these complications. Peritoneal dialysis is not effective and hemaodialysis is only moderately effective in eliminating trimethoprim and sulfamethoxazole.
Chronic: Use of sulfamethoxazole and trimethoprim at high doses and/or for extended periods of time may cause bone marrow depression manifested
as thrombocytopenia, leukopenia and/or megaloblastic anemia. If signs of bone marrow depression occur, the patient should be given leucavorin; 5 to
15 myg leucovorin daily has been recommended by some investigators.

DOSAGE AND ADMINISTRATION: Confraindicated in pediatric patienis less than two months of age.

Urinary Tract Infections and Shigellosis in Adults and Pediafric Patients and Acute Otitis Media in Pedialric Patients:

Aduits: The usual adult dosage in the treatment of urinary tract infections is four teaspoonfuls (20mL) Sulfamethoxazole and Trimethoprim Oral
Suspension every 12 hours for 10 to 14 days. An identical daily dosage is used for 5 days in treatment of Shigellosis.

Pediatric Patients: The recommended dose for pediatric patients with urinary tract infections or acute ofitis media is 40 mg/kg sulfamethoxazole and 8
mag/kg trimethoprim per 24 hours, given in two divided doses every 12 hours for 10 days. An identical daily dosage is used for & days in the treatment
of shigellosis. The following table is a guideline for the attainment of this dosage:

Pediatric Patients Two months of age or older: For Patients with Impaired Renal Function: When renal function is
Weight Dose — Every 12 hours impairad, a reduced dosage should be employed using the following table:
Ib ka Teaspoonfuls Creatinine Recommended
% 10 ] 5 D) Clearance {mL/min) Dosage Regimen
44 20 2 {%l} mL) Above 30 Usual Standard Regimen
66 30 3 :15 mL 15-30 1/2 the Usual Regimen
88 40 4 20 mL Below 15 Use Not Recommended

Acute Exacerbations of Chronic Bronchitis in Adults:

The usual adult dosage in the treatment of acute exacerbations of chronic bronchitis is four teaspoonfuls (20 mL) Sulfamethoxazole and Trimethoprim
Oral Suspension every 12 hours for 14 days.

Travelers' Diarrhea in Adulis;

For the treatment of travelers' diarrhea, the usual adult dosage is four teaspoonfuls (20mL) of sulfamethoxazole and trimethoprim oral suspension every
12 hours for 5 days.

Pneumocysitis Carinii Pneumonia:

Treatment: Adults and Pediatric Patients: The recommended dosage for treatment of patients with documented Preumocystis carinii pneumonia is 75 to
100 mgdkg sulfamethoxazole and 15 to 20 mofkg trimethoprim per 24 hours given in equally divided doses every 6 hours for 14 to 21 days. The following
table is a guideline for the upper limit of this dosage:
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Weight Dose — Every 6 Hours
b ka Teaspoonfuls
18 8 1 (5 mL)
35 16 2 (10 mL)
53 24 3 (15 mL)
70 32 4 (20 mL)
88 40 5 (25 mL)
106 48 6 (30 mL)
141 64 8 (40 mL)
176 80 10 (50 mL)

For the lower limit dose {75 mog/kg sulfamethoxazole and 15 mo/kg trimethoprim per 24 hours) administer 75% of the dose in the above table.

Prophylaxis:

Adulis: The recommended dosage for prophylaxis in adults is four teaspoonful
Pediatric Patients: For pediatric patients, the recommended dose is 750 mg/m

a (20 mL) of the suspension daily.

fday sulfamethoxazole with 150 mg/m

E.f'da],r trimethoprim given orally in

equally divided doses twice a day, on 3 consecutive days per week. The total daily dose should not exceed 1,600 mg sulfamethoxazole and 320 mg
trimethoprim. The following table is a guideline for the attainment of this dosage in pediatric patients:

Body Surface Area Dose — Every 12 Hours
(m2) Teaspoonfuls
0.26 1/2 (2.5 mL)
0.53 1 (5 mL)
1.06 2 {10 mL)

HOW SUPPLIED

Sulfamethoxazole and Trimethoprim Qral Suspension is supplied in a purple grape-flavored suspansion and in a pink cherry-flavored suspension
containing 40 mg trimethoprim and 200 mg sulfamethoxazole per & mL (teaspoonful) both packaged in 1 pint (473 mL) bottles.

Stare at room temperature 15°-30°C (59°-867) and protect from light.

Dispense in a tight, light-resistant container as defined in the USP, with a child-resistant closure (as required).

Rx only
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Appendix B

Clinical Sedation Policies






Clinical Site Sedation Policies

Birmingham

VCUG DMSA
Site Name Location Investigator Sedation Sedation
(y/n) (y/n)

Wom_en and Children’s Buffalo, NY Saul Greenfield, MD N N
Hospital of Buffalo
Children’s National Medical Washington, DC Gil Rushton, MD N* Y
Center
Orggon_HeaIth & Science Portland, OR Steven Skoog, MD Y Y
University
University of Oklahoma Oklahoma City, OK | Brad Kropp, MD N N
John_s_Hopklns School of Baltimore, MD Ranjiv Mathews, MD Y Y
Medicine
Children's Hospital of Philadelphia, PA | Ron Keren, MD N N
Philadelphia
Children’s Hospital of . Alejandro Hoberman,
Pittsburgh Pittsburgh, PA MD N N
Children’s Hospital of
Michigan

. o Detroit, Ml Tej Mattoo, MD N Y
(Official Affiliation: Wayne
State University School of
Medicine)
Children’s Hospital of Caleb Nelson, MD
Boston Boston, MA Ghalib Daouk, MD N N
Natlo_nW|de Children's Columbus, OH Mark Mentser, MD N* N*
Hospital
Children’s M_ercy Hospital Kansas City, MO Uri Alon, MD N Y
of Kansas City
Emo.ry University School oF Atlanta, GA Larry Greenbaum, MD N N
Medicine
Hospital for Sick Children Toronto, Canada Dennis Geary, MD N Y
Texas Children’s Hospital Houston, TX Stuart Goldstein, MD N N
University of Alabama - Birmingham, AL Mark Benfield, MD N N

* Unless requested by parent or physician




Women
& Children's
Hospital of Buffalo
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B L Ly

Department of
Pediatric Urology

219 Bryant Street
Buffalo, New York 14222
Tel: T16.878.7393
Fax: 716.878.7096

Saul P. Greenfield, M.D.
Director

Pierre E. Williot, M.D.

September 25, 2006

Myra A. Carpenter, Ph. D.

Research Assistant Professor, Epidemiology
Collaborative Studies Coordinating Center
Department of Biostatistics

137 East Franklin Street, Suite 203, CB # 8030
University of North Carolina

Chapel Hill, NC 27514-4145

Dear Myra,

As you requested, I am writing to confirm that no sedation is used for either
VCUG’s or DMSA renal scans at 2 of our sites: Women & Children’s Hospital of
Buffalo and the University of Oklahoma. Both Rainbow Babies Hospital in
Cleveland and Children’s National Medical Center in Washington DC do
occasionally use sedation and their policies are outlined below:

Rainbow Babies Hospital:

At Rainbow Babies & Children’s children are considered for VCUG sedation if
they are >18 months and weigh <70 Ib. They are kept NPO for 3 hours before the
study and are given nasal midazolam 0.2 mg/kg. If they have an upper respiratory
infection, they are rescheduled. Vital signs are obtained before the study and after
the study, but not after the medication is administered. An RN monitors the patient.
Children’s National Medical Center:

We do not use sedation routinely for VCUG. When requested by parents, we use
Versed 0.5 mg/kg.

For DMSA Scans, we use sedation in about 10%, usually infants between 1-3 years.
Majd uses chloral hydrate 75-100 mg/kg.

Sincerely,

‘éx//% 4’)’”

" Saul P, Greenfleid,

Director, Division of Pedlamc Urology

Department of Pediatric Surgical Services

Women & Children's Hospital of Buffalo

Clinical Professor of Urology

State University of New York at Buffalo School of Medicine

www.kaleidahealth.org
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Department of
Pediatric Urology

219 Bryant Strest,
Buffalo, New York 14222

Tel: 716,876.7393

Fax: 716.878.7046

Soul P. Greenfiald, M.D,

Directer

Pierrs E. Williot, M.

Recaived
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March 15, 2007

Myra A. Carpenter, Ph. D.

Research Assistant Professor, Epidemiology
Collaborative Studies Coordinating Center
Department of Biostatistics

137 East Franklin Street, Suite 203, CB # 8030
Univeristy of North Carolina

Chapel Hill, NC 27514-4145

Dear Myra,

I am writing to update the sedation policies being used at the clinical sites
associated with Women’s & Children’s Hospital of Buffalo. As you know, Rainbow
Babies Hospital in Cleveland is no longer participating in this project. They are being
replaced by the Oregon Health & Science University/Docrnbecher Children’s Hospital.
The scdation regimens in Orcgon for both VCUG’s and DMSA renal scans are as
follows:

Children are sedated for VCUG’s on an as needed basis. Children are sedated with
midazolam at 0.05 to 0.1 mg/kg over the first 2-3 minutes; then in small increments after
2-3 minutes for a total dose up to 0.6mg/kg, not to exceed 6 my for children 6 months to
5 years of age. They are kept NPO for 3-4 hours before the procedure. Vital signs are
monitored during the procedure by an RN, with a physician present.

All children undergoing a DMSA scan are sedated. Infants and children are sedated with
Versed and Propofol. An anesthesiologist and RN are present to monitor and recover the
patient pre and post procedure. The dosages are: Versed 0.1-0.2 mg/Kg and/or Propofol
125 10 300 meg/minute (max 7.5 to 18 mg/kg/hour ).

Sincerely,
”Z QZ@*M%
Saul P. 1d

Director, Division of Pediatric Urology
Department of Pediatric Surgical Services
Women and Children’s Hospital of Buffalo
Clinical Professor of Urology

State University of New York at Buffalo School of Medicine:

www.kaleidahealth.org

09:43am From= To=UNC BIOSTAT Page 02
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OHSU HEALTH CARE SYSTEM
CLINICAL POLICY MANUAL
Chapter Five: Medication & Parenteral Infusions

Procedure Sedation and Analgesia, Clin 05.24
Last Reviewed Date: October 29, 2005

POLICY

A. INTRODUCTION

Procedure Sedation is a technique of administering sedatives or dissociative agents with or
without analgesics to induce a state that allows the patient to tolerate unpleasant procedures
while maintaining cardio-respiratory function.

The standards for sedation and anesthesia care apply when patients receive moderate or deep
sedation (Procedure Sedation) in any setting or by any route.

B. PURPOSE

The purpose of these standards is to allow clinicians to provide their patients with the benefits of
sedation/analgesia while minimizing the associated risks. Excessive sedation/analgesia may
result in cardiac or respiratory depression that must be rapidly recognized and appropriately
managed to avoid the risk of hypoxic brain damage, cardiac arrest, or death. Conversely,
inadequate sedation/analgesia may result in undue patient discomfort or patient injury because
of lack of cooperation or adverse physiologic response to stress.

C. FOCUs
This policy is designed to:

e Standardize the management of patients receiving sedative agents regardless of the
setting at OHSU Hospitals and Clinics.

e Establish requirements for credentialing practitioners who perform sedation and
competency for personnel administering medications or monitoring patients undergoing
sedation. This policy specifically excludes the following:

1. Patients receiving single analgesic/sedative medications for pain reduction,
insomnia, or anxiolysis alone.

2. Healthy patients receiving peripheral nerve blocks, local or topical anesthesia,
and/or no more than 50% N20O with oxygen and no other sedative or analgesic
agents administered by any route.

3. Patients undergoing general anesthesia or major conduction anesthesia (spinal or
epidural/caudal blockade).

4. Use of sedatives on ventilator supported patients in the intensive care area for

facilitating elective diagnostic or therapeutic procedures and the intent is to change
no more than one level of sedation.

5. Sedative drugs to facilitate emergency and life saving procedures.

D. DEFINITIONS OF CONTINUUM

B-5
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1. Minimal sedation (anxiolysis): A drug-induced state during which patients respond normally to
verbal commands. Although cognitive function and coordination may be impaired, ventilatory
and cardiovascular functions are unaffected. For very young or handicapped patients incapable
of verbal response or understanding of verbal commands this state would be defined as a
minimally depressed level of consciousness where the patient remains awake and is responsive
to interaction or stimulus as prior to medication.

2. Moderate sedation/analgesia: A drug-induced depression of consciousness during which
patients respond purposefully to verbal commands, either alone or accompanied by light tactile
stimulation. No interventions are required to maintain a patent airway, and spontaneous
ventilation is adequate. Cardiovascular function is usually maintained. For very young or
handicapped patients incapable of verbal response or understanding of verbal commands this
state would be defined as one where the patient responds appropriately to touch or painful
stimuli. The patient's eyes may be closed and a light level of sleep may be present.

3. Deep sedation/analgesia: A drug-induced depression of consciousness during which patients
cannot be easily aroused but respond purposefully following repeated or painful stimulation. The
ability to independently maintain ventilatory function may be impaired. Patients may require
assistance in maintaining airway patency and ventilatory effort. Cardiovascular function is
usually maintained. Note that patients whose only response is reflex withdrawal from a painful
stimulus are sedated to a greater degree than encompassed by "deep sedation/analgesia". With
the specific exceptions of the use of pre-printed Ketamine analgesia orders for bolus and
infusion, the pre-printed Ketamine infusion orders for intubated PICU patients, and the use of
Ketamine in palliative care when death is imminent, administration of the following drugs in any
dose constitutes Deep Sedation:

= Propofol,

= Ketamine,

= Etomidate,

= Methohexital, and
= Thiopental

4. Anesthesia: Consists of general anesthesia and spinal or major regional anesthesia. It does not
include local anesthesia. General anesthesia is a drug-induced loss of consciousness during
which patients are not arousable, even by painful stimulation. The ability to independently
maintain ventilatory function is often impaired. Patients often require assistance in maintaining a
patent airway, and positive pressure ventilation may be required because of depressed
spontaneous ventilation or drug-induced depression of neuromuscular function. Cardiovascular
function may be impaired.

Because sedation-to-anesthesia is a continuum, it is not always possible to predict how an
individual patient receiving moderate or deep sedation will respond. It is therefore required that
practitioners administering sedation are qualified to administer pharmacological agents to
predictably achieve desired levels of sedation and to monitor patients carefully in order to
maintain them at the desired level of sedation.

E. EXPECTATIONS/CREDENTIALING FOR PERFORMING/MONITORING SEDATION

Practitioners administering moderate or deep sedation shall be qualified and have the
appropriate credentials to manage patients at whatever level of sedation or anesthesia is
achieved either intentionally or unintentionally. The following minimum requirements must be
met by those responsible for administering and monitoring sedation/analgesia:

Licensed Independent Practitioner (LIP) Responsible for Administering Moderate and Deep
Sedation/Analgesia as developed by the OHSU Sedation Oversight Committee and approved
by the OHSU Credentialing Committee and Medical Board are outlined below:

e Moderate and Deep Sedation will be two separate and distinct privileges.

B-6
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e Adult and pediatric (< 13 years old) sedation will also be separate privileges

The basic tenet underlying sedation privileging is airway protection. LIPs administering
moderate or deep sedation are qualified and have the appropriate credentials to manage
patients at whatever level of sedation or anesthesia is achieved, either intentionally or
unintentionally.

e Practitioners with appropriate credentials permitted to administer moderate sedation are
qualified to rescue from deep sedation and are competent to manage a compromised
airway and to provide adequate oxygenation and ventilation.

Practitioners with appropriate credentials permitted to administer deep sedation are
qualified to rescue patients from general anesthesia and are competent to manage an
unstable cardiovascular system as well as a compromised airway and inadequate
oxygenation and ventilation.

Training & Current Competence

1. The grid lists the qualifications required to perform Moderate and/or Deep Sedation Privileges.

2. The practitioner requesting sedation privileges submits the required documentation supporting
training, experience, and effectiveness.

3. Privilege requests with missing documentation will be withdrawn from consideration.

4. The Credentialing Committee recommends approval of sedation privileges based upon meeting

the qualifications or being proctored in sedation.

|Qua|ification Evidence ||Moderate Sedation

||Deep Sedation |

Residency Core
Curriculum (or equivalent
graduate or postgraduate
training):

Addressing airway support (i.e.
opening airway, bag valve mask
support), pharmacology including
reversal agents, assessing
sedation risks and alternatives.

Major focus on airway management
(i.e., ability to intubate) and
cardiovascular support, pharmacology
of specific deep sedation medications

Board Prepared/Certified
Specialty of LIP

None specified as long as meeting
all minimum requirements

The 5 specialties approved for
deep can perform moderate.

Anesthesiology (including
CRNA)

Critical Care (Adult & Pediatric,
Neonatology),

Emergency Medicine

Oral & Maxillofacial Surgery
Pulmonary

2.
3.
4,
5

The above five specialties are NOT
required to have ACLS & other
cardiopulmonary support certification.

Others qualified by training (hands-on)
and mentored sedations & approval by
the Credentialing Committee &
Medical Board.

Cardiopulmonary Support

BLS (pediatric BLS or PALS for
pediatric sedations) or equivalent

If not in the above five specialties,
required training in ACLS, (PALS,
APLS, for those doing pediatric
sedations) training or equivalent
training.

file://J:\RIVUR\Study Documents\Protocol\Appendices\Appendix B - Sedation Policies\... 3/9/2007
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Experience - Evidence of
Proficiency

10 supervised moderate sedations
either in training or through
mentorship or performed at least
10 over the past 2 years.

Verified by
Residency Director or Department
Chair.

Page 4 of 8

20 supervised deep sedations either
during training or mentorship or
performed at least 20 over the past
two years.

Verified by Residency Director or
Department Chair attestation

Evaluation of knowledge
of regulatory & OHSU
issues

Complete OHSU Moderate
Sedation didactic core curriculum
and test, Review OHSU Sedation

Policy.

Complete OHSU Moderate Sedation
didactic core curriculum and test,
Review OHSU Sedation Policy.

o Residency Core Curriculum: Residency Director will need to attest to competence in Moderate
and/or Deep Sedation including documenting core didactics & minimum supervised sedations.

o Residents are not included in OHSU Medical Staff Privileging. The Attending Physician or
Residency Director decides when a resident can manage moderate sedation. The attending has
ultimate responsibility for the sedation. Residents should be held to the same minimum
standards for didactics, life support training, regulatory test and supervised sedations. Deep

sedation can only be performed under the direct supervision of an Attending Physician
credentialed for deep sedation.

o Medical Students are not allowed to write orders for or perform sedation independently.

The grid lists examples of the qualifications the Credentialing Committee will be looking for

when reviewing recredentialling of a faculty's Moderate and/or Deep Sedation Privileges. The
Medical Staff Office personnel will identify and tag any privilege requests that lack evidence of
meeting the qualifications for sedation for the Department Chair and Credentialing Committee.

|Qua|ification Evidence

||Moderate Sedation

||Deep Sedation

Continuing medical
education focused on
sedation including airway
management

2 hours of didactics and/or hands-
on training over 2 years including
updates on new sedatives or
techniques appropriate for
moderate sedation

Following Specialties are exempt
from continued education
requirements:

1. Anesthesiology (including
CRNA)

2. Critical Care (Adult &
Pediatric, Neonatology),

3. Emergency Medicine

4. Oral & Axiological Surgery

5. Pulmonary

4 hours of didactics and/or hands-
on training over 2 years including
updates on new sedatives or
techniques appropriate for deep
sedation

Following Specialties are exempt
from continued education

requirements:

1. Anesthesiology (including
CRNA)

2. Critical Care (Adult &
Pediatric, Neonatology),

3. Emergency Medicine

4. Oral & Maxillofacial Surgery

5. Pulmonary

Experience/Evidence of
Proficiency

10 moderate sedations over two
years and Department Chair
attestation

20 deep sedations over two years
and Department Chair attestation
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Competency Requirements for Non-Credentialed Staff Assisting with Sedation
Personnel Administering Medications

e Administration of sedative/analgesic agents is within the individual practitioner's licensure scope of
practice.

e Non-credentialed staff who administer medications will be required to complete a competency program
for sedation.

e The administration of sedative medications will be under the supervision of the responsible LIP.

e Staff administering Deep Sedation Medications must have completed the competency for Deep
Sedation, be knowledgeable of the medications being administered, and competent to monitor the
patient’s response to the medications given.

e Annual competency is determined by participation in >5 sedations annually or completion of the OHSU
Training Module.

Personnel Monitoring Patients

e Monitoring of sedated patients is included in the practitioner's licensure scope of practice.

e Successful completion of OHSU Training for Sedation Monitoring or Medical Director approved
equivalent. Annual competency is determined by participation in >5 sedations annually or completion
of the OHSU Training Module.

e In addition to completion of OHSU Training for Sedation Monitoring, personnel monitoring adult
patients undergoing deep sedation must have current ACLS certification and for monitoring pediatric
deep sedation, current certification in PALS or ENPC.

F. SEDATION PROCESS

Documentation of pre-sedation evaluation, informed consent, monitoring results, adverse reactions and
outcomes will be documented as part of the medical record using either the Sedation Flow sheet, #8.1-9p/op-
1935 (available online), Pediatric Sedation Record, #8.1-5p/OP-1906 (order through Oracle # 130213), or the
Anesthesia Record, OP-1902 (order through Oracle #131939).

Pre-Procedure

1. Risk Assessment. Patients who are ASA Class |, Il, Ill, and IV are considered appropriate
candidates for moderate sedation/analgesia in a non-OR setting. Patients in Class Il and IV
present special problems for deep sedation/analgesia and require additional and individual
considerations. The Department of Anesthesiology is available for consultation on high-risk
patients (see ASA Classification). Children (age <12 years) represent a particularly high-risk
group. The possibility that deep sedation/analgesia will be required to achieve the procedure
should be considered in making preparations. All patients undergoing sedation as defined in this
policy must have a documented pre-procedural evaluation. This assessment includes but is not
limited to:

m A focused history and physical examination to assess cardiopulmonary status, ASA
physical status, and relevant past and current medical conditions.

= A review of current medications and drug allergies

= A review of previous adverse experiences with sedation/analgesia/anesthesia

= A review of NPO status.

2. Informed Consent. Informed consent for the sedation, independent of the consent for the
procedure, shall be given and documented prior to sedation on either a consent form or as a
PARQ (Procedures, Alternatives, Risks, Questions) in a physician note. The procedure,
anticipated sedation requirements, alternatives, and risks shall be clearly explained to the
patient, parents, or other legal guardian and the opportunity provided to have questions
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answered. Patients will be advised they will need an adult to assist them after the procedure and
that they should not drive. If the patient does not have an adult to assist them, they will need to
be fully recovered under the supervision of a practitioner at OHSU prior to release.

During The Procedure

1. Supervision. All moderate sedation/analgesia and deep sedation/analgesia will be ordered and
supervised by a practitioner who has privileges for moderate or deep sedation/analgesia. There
must be at least one appropriately trained practitioner, who is not involved in the procedure,
attending to the patient and monitoring physiologic parameters. (See Training Requirements)

2. Facilities and Equipment. Emergency code cart equipment and defibrillator must be readily
available. A positive pressure oxygen delivery system must be available. The equipment must
be appropriate for the age and size of the patient. The sedation site must have the following
additional equipment:

= Airway resuscitation equipment including oral and nasal airways
= Cardiac Monitor

= Pulse Oximeter

= Blood pressure monitor

3. Reversal of Sedation and IV Access. Patients undergoing moderate or deep sedation shall
have IV access. When medications are used for which there is an antidote or reversal agent
(e.g. naloxone or flumazanil), the reversal agent must be readily available at the sedation site.

4. Monitoring Patients Receiving Sedation. Monitoring must be of a degree to which one can be

expected to detect the respiratory, cardiovascular, or neurological effects of the drugs being
used.

Monitoring Moderate Sedation/Analgesia:

One appropriately trained person shall continuously monitor the patient's level of
consciousness, breathing and oxygen saturation. Parameters need to be recorded within 5
minutes of medication administration and at least every 10 minutes until the patient returns to an
easily arousable state and stable hemodynamic status are:

Level of consciousness
Respiratory rate
Oxygen saturation
Heart rate

Patient's level of pain shall be documented prior to and post-procedure.

A patient who unexpectedly becomes deeply sedated will have a qualified practitioner
immediately available for resuscitation and airway management until the patient is easily
arousable.

Monitoring Deep Sedation/Analgesia:

One appropriately trained person shall continuously monitor and record every 5 minutes the
patient's level of consciousness, heart rate, breathing, airway patency and O2 saturation until
the patient returns to an easily arousable state and stable hemodynamic status:

e Level of consciousness
e Respiratory rate
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e Oxygen saturation
e Heart rate

Blood pressure shall be documented every 10 minutes as permitted by the procedure. In those
settings where extended deep sedation/analgesia occurs, vital signs shall be recorded at regular
intervals. Cardiac monitoring shall be used for patients with significant cardiovascular disease or
when dysrhythmias are anticipated or detected. Documentation of these parameters will
continue until the patient arouses to voice or gentle touch and is hemodynamically stable.

Patient's level of pain shall be documented prior to and post-procedure.

Post-Procedure Recovery and Discharge:

Patients shall be recovered in an area where personnel with the skill and qualifications to
recover patients are in attendance. In the event a patient fulfills the discharge criteria listed for
patients recovering from sedation, the patient may be discharged to regular hospital patient care
management or home when appropriate. Patients with residual sedation must be discharged to
the care of an adult and should be advised not to drive. Patients without such resources will be
fully recovered prior to discharge.

Discharge criteria are as follows:

Vital signs are stable.

The patient can be easily aroused.

The patient's airway is intact as demonstrated by coughing, deep breathing, and drinking.

No untoward side effects exist (e.g. persistent vomiting, dizziness, agitation).

The patient has returned to baseline if discharged home without accompaniment of a

responsible adult. Verbal and written discharge post sedation instructions shall be

provided to the responsible person or fully recovered patient.

e For patients receiving a reversal agent during the course of sedation, the MD/LIP will
consider the duration of effect for both the sedation agent and the reversal agent in
determining appropriate length of time for recovery.

e Pain management plan is effective in maintaining pain <4 on 0-10 scale or level

acceptable to patient.

G. QUALITY ASSURANCE MONITORING
Credentialing

It is the responsibility of the Professional Board, Chairs of Clinical Departments, Program
Directors, and Nurse Managers to ensure that individuals involved in the administration of
sedation/analgesia are appropriately authorized.

Sedation Sites

The Medical Director and Nurse Manager of each sedation location site are responsible for
quality assurance monitoring of all sedation/analgesia cases, and are responsible for ensuring
that departmental policies and procedures comply with the established criteria in this policy.
Cases in which complications occur during sedation shall be fully reviewed in the department's
guality assessment and improvement process and reported to Medical Affairs/Quality
Management Department which will refer trends to the Sedation Oversight Committee.
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National Medical Centerg

111 Michigan Avenue, N.W.
Washington, DC 20010-2970
(202) 884-5000

Divislon of Pediatric Urology
Children’s National Medical Center

CNMC: (202) Sed-3042
CNMC Fax: (202) BBLATI9
Eairfay: (571) 2268380
Shady Crove: (801) 424-1755
Laurel Lakes: (301) 369-4100
Frederick: (301) 6826661

Upper Marlboro:  (301) 868-5777
Ceorgetown: (202) 4444014

H. Gil Rushton, M.D,
Chief

A_ Barry Belman, M.D).
Chairman Emeritus

M. David Gibbons, M.D.
Director of Pediatric Urology
Georgetoun University Hospital

Hanz Pohl, M.D.
Director of Research

Najda Kalloo, M.D.
Atterding

Mary bilcker, BLN., MLS.N. CFNF
Nugse Pruchtoner

Depastment of Urology
Depastonent of Pediatrics

The George Washington University
Medical Center

September 25, 2006

MEMO: Sedation Policies for VCUG and DMSA scans

FROM: H. Gil Rushton, MD
Children’s National Medical Center, Washington, DC.

Sedation is not routinely used at CNMC for VCUG studies.
When requested by parents, we use Versed at a dose of 0.5 mg/kg.

For DMSA scans, we use sedation in about 10% of patients, usually infants
between 1-3 yrs of age. For DMSA scans, we use choral hydrate at a dose
of 75-100 mg/kg.
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The Johns Hopkins Hospital Protocol PAT001

Number

) 10/01/01

INTERDISCIPLINARY CLINICAL PRACTICE MANUAL Effective Date
Subject Page 1 0of 27
MODERATE SEDATION/ANAL GESIA AND DEEP SEDATION/ < )
ANALGESIA FOR DIAGNOSTIC, OPERATIVE, AND INVASIVE upersedes 06-01-01
PROCEDURES

PATIENT CARE OBJECTIVES

The principal objectives of this protocol are the:
Safe and effective administration of moderate sedation/analgesia (MSA) or deep sedation/analgesia (DSA) by non-
anesthesiologists to achieve a desired level of sedation during procedures, and
Monitoring of patients to maintain the desired level of sedation throughout the procedure.
In all locations where MSA or DSA is performed, patients can expect a comparable level of quality of care.
Medical staff, nurse practitioners, and physician assistants performing MSA or DSA shall follow the Medical Staft Policy
Statement relating to this protocol (See PAGES 3 & 4).
When MSA or DSA is administered at sites other than the procedure site, all transportation requirements identified in
PATIENT CARE MANAGEMENT section apply.

DEFINITIONS
MINIMAL Refers to a drug-induced state of consciousness during which:
SEDATION/ patients respond normally to verbal commands,
ANXIOLYSIS cognitive function and coordination may be slightly impaired
ventilatory and cardiovascular functions are unaffected
MODERATE | A drug-induced depression of consciousness during which sedatives or combinations of sedatives and analgesic
SEDATION/ medications are often used and may be titrated to effect.
ANALGESIA patients respond purposefully (reflex withdrawal from a painful stimulus is not considered a purposeful

(““Conscious
Sedation” or

response) to verbal commands alone or accompanied by light tactile stimulation.
no interventions other than positioning of the head are required to maintain a patent airway

“MSA™) spontaneous ventilation is adequate
cardiovascular function is usually maintained
DEEP A drug-induced depression of consciousness during which sedatives or combinations of sedatives and analgesic
SEDATION/ medications and/or anesthetizing agents are employed.
ANALGESIA patients cannot be easily aroused
(“DSA”) the ability to independently maintain ventilatory function may be impaired.
patients may require assistance in maintaining a patent airway,
spontaneous ventilation may be inadequate
cardiovascular function is usually maintained
sedation/analgesia that includes the use of propofol, ketamine, brevitol, pentothal, and/or etomidate is
considered deep sedation/analgesia
SEDATIVE A sedative drug decreases activity, moderates excitement, and calms the recipient.

INDICATIONS FOR USE OF PROTOCOL

Adult and pediatric patients receiving MSA or DSA by NON-ANESTHESIOLOGY staff for diagnostic, operative, or invasive

procedures.

NOTES:

Titration of repeated doses of sedatives or titration to effect for procedures is considered MSA and not anxiolysis.
Administration of a combination of parenteral benzodiazepines and narcotic analgesic drugs for procedures is considered
MSA (even if PCA pump is* turned off” prior to the procedure).

Use of anesthetizing agents such as propofol and ketamine is considered DSA.

Pediatric patients sedated with chloral hydrate or nembutal (alone or in combination with other agents) for diagnostic,
operative, or invasive procedures shall be sedated in accordance with this protocol, or another Medical Staff approved
protocol specific to a procedure area.

Protocol Number: PAT001
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MODERATE SEDATION/ANALGESIA AND DEEP SEDATION/
ANALGESIA FOR DIAGNOSTIC, OPERATIVE, AND INVASIVE
PROCEDURES
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Supersedes 06-01-01

SITUATIONS IN WHICH THIS PROTOCOL DOES NOT APPLY

Use of pure anxiolytics (e.g. buspirone), or sedative drugs in low doses given once and expected to have little sedative
effect.

Pre-operative medications

Analgesic therapies used alone for procedures (without concomitant drugs with sedative properties) for control of pain or
discomfort (See PAT025 Pain Assessment and Management)

Local anesthesia without sedation

Drug used as a restraint (See PAT022 Chemical Restraint for Emergency Behavior Management)

Patients receiving intravenous sedating drugs under approved treatment protocols (e.g., in oncology patients: lorazepam
1 mg IV administered as an anti-emetic before some types of chemotherapy)

Patients who are endotracheally intubated and mechanically ventilated

Patients in the MICU/MPC4 on the Withdrawal of Life Support Protocol.

CARE OF THE CONTINUUM OF SEDATION

Note: Competency and skill levels for all personnel differ for MSA and DSA.

Since sedation occurs along a continuum, the level of sedation may become deeper than desired. Practitioners who have
appropriate credentials and are permitted to perform MSA are competent to manage a compromised airway and
inadequate oxygenation and ventilation. Practitioners who have appropriate credentials and are permitted to perform
DSA are competent to manage an unstable cardiovascular system as well as a compromised airway and inadequate
oxygenation and ventilation.

TABLE OF CONTENTS

MEDICAL STAFF POLICY STATEMENT - Pages 34
RESPONSIBILITIES: PHYSICIAN/DENTIST, RESIDENT STAFF/FELLOWS, NURSE . Pages 5-6
PRACTITIONER/PHYSICIAN ASSISTANT, REGISTERED NURSE (RN), PROCEDURE AREA STAFF,

ANESTHESIOLOGY STAFF

PATIENT CARE MANAGEMENT - Page7-11
APPENDIX A: Definitions - Page 12
APPENDIX B: Fasting/Feeding Guidelines - Page 12
APPENDIX C: Strategies for Decreasing Risks of Acid Aspiration - Page 13
APPENDIX D: Guide to Drug Dosages/Rates of Administration (Adult) - Pages 14-16
APPENDIX E: Guide to Drug Dosages/Rates of Administration (Pediatric) - Pages 17-21
APPENDIX F: PACU Level of Consciousness Scale - Page22
APPENDIX G: ASA Classification of Physical Status - Page22
APPENDIX H: Risk Factors When Prescribing Opioids/Sedatives/Hypnotics in Children - Page22
APPENDIX I: Documentation Requirements - Page23
APPENDIX J: Supportive Documentation - Pages 23-24
APPENDIX K: Sedation Flowsheet - Pages 25-26
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ANALGESIA FOR DIAGNOSTIC, OPERATIVE, AND INVASIVE
PROCEDURES

MEDICAL STAFF POLICY STATEMENT FOR MODERATE SEDATION/ANALGESIA (MSA) AND DEEP SEDATION/ANALGESIA

1.

N

(DSA) FOR DIAGNOSTIC, OPERATIVE, OR INVASIVE PROCEDURES

This Medical Staff Policy Statement shall apply to the administration of MSA and DSA for diagnostic, operative and
invasive procedures.

The term “sedation” in this Policy Statement is used in a generic sense that encompasses the following definitions:

Minimal sedation/anxiolysis: to a drug-induced state of consciousness during which:
patients respond normally to verbal commands,
cognitive function and coordination may be slightly impaired
ventilatory and cardiovascular functions are unaffected

Moderate sedation/analgesia (MSA): A drug-induced depression of consciousness during which sedatives or
combinations of sedatives and analgesic medications are often used and may be titrated to effect.
Patients respond purposefully (reflex withdrawal from a painful stimulus is not considered a purposeful response) to
verbal commands, either alone or accompanied by light tactile stimulation.
No interventions other than positioning of the head are required to maintain a patent airway
Spontaneous ventilation is adequate
Cardiovascular function is usually maintained

Deep sedation/analgesia (DSA): A drug-induced depression of consciousness during which sedatives or combinations
of sedatives and analgesic medications and/or anesthetizing agents are employed.

patients cannot be easily aroused

the ability to independently maintain ventilatory function may be impaired.

patients may require assistance in maintaining a patent airway,

spontaneous ventilation may be inadequate

cardiovascular function is usually maintained

sedation/analgesia that includes the use of propofol, ketamine, brevitol, pentothal, and/or etomidate is considered

deep sedation/analgesia

The objective of this Policy Statement is that in all locations in which MSA and DSA for diagnostic, operative, and
invasive procedures are administered, patients with the same health status can expect a comparable level of quality of
care. Accordingly, interdisciplinary protocols for administration of sedation are endorsed by the Medical Staff as defining
the way in which sedation is to be administered, by qualified personnel, to patients receiving care under the auspices of
The Johns Hopkins Hospital. These protocols define responsibilities of the medical staff for performance and
documentation of the discussion of risks, benefits, or alternatives to sedation; the immediate pre-procedure evaluation of
the patient; the plan for sedation; presence of medical staff during sedation and procedure; the writing of orders for MSA
and DSA, and post-sedation care.

Protocol Number: PAT001
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MEDICAL STAFF POLICY STATEMENT FOR MODERATE SEDATION/ANALGESIA (MSA) AND DEEP SEDATION/ANALGESIA

10.

11.

(DSA) FOR DIAGNOSTIC, OPERATIVE, OR INVASIVE PROCEDURES (CONT)

MSA and DSA shall be performed only by members of the Medical Staff and Affiliate Staff with delineated clinical
privileges to do so.

Since sedation occurs along a continuum, the level of sedation may become deeper than desired. Practitioners who have
appropriate credentials and are permitted to perform MSA are competent to manage a compromised airway and
inadequate oxygenation and ventilation. Practitioners who have appropriate credentials and are permitted to perform
DSA are competent to manage an unstable cardiovascular system as well as a compromised airway and inadequate
oxygenation and ventilation.

Criteria for the delineated clinical privilege for performance of DSA shall include successful completion of the DSA
education program and post-test approved by the Medical Staff Credentials Committee. In the case of individuals with
experience and demonstrated competence in the care of patients during DSA, the criteria for delineation of the privilege
for DSA shall include verification of experience and competence and successful completion of the post-test of the DSA
education program.

Physicians-in-training (with the exception of a Senior Clinical Fellow with delineated sedation privileges) shall perform
sedation only under supervision in accordance with their written job description.

Exceptions from the procedures outlined in the Interdisciplinary Protocol shall be only for compelling medical reasons
which shall be documented by the medical staff in the patient’s medical record.

In an emergency with potential threat to the patient’s life, the routine pre-procedure evaluation may be reduced in
accordance with the urgency of the provision of care. Documentation at a minimum (if possible) should list the
diagnosis, proposed procedure and allergies to medications.

Medical staff shall provide a written order for all drugs administered for sedation of patients.

Outcomes of patients undergoing moderate and deep sedation shall be collected and analyzed in the aggregate in order to
identify opportunities to improve care.

Information concerning this Medical Staff Policy Statement and the Interdisciplinary Protocol shall be provided to clinical
departments and procedure areas and included in Hospital Risk Management Seminars and the general orientation
program given for new residents and clinical fellows in the beginning of the academic year. This educational activity
shall be ongoing.

The Medical Staff Risk Management Committee shall monitor the implementation of this Policy Statement and the
Interdisciplinary Protocol.
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RESPONSIBILITIES

PHYSICIAN/ DENTIST

A physician/dentist who performs or supervises performance of MSA or DSA shall have delineated clinical privileges to
do so. A separate delineated clinical privilege is required for the performance or supervision of deep sedation.

All references in this protocol to “physician/dentist” means physicians or dentists who have delineated clinical privileges|
to perform MSA or DSA for diagnostic, operative, or invasive procedures.

The physician/dentist shall assure that there is a discussion with the patient or the person responsible for the patient of the|
risks, benefits, or alternatives to sedation. This discussion and patient consent shall be DOCUMENTED in the medical
record (see ‘“Physical Assessment” section of Sedation Flowsheet).

The physician/dentist is responsible for performing and documenting the immediate pre-procedure assessment to
determine that the patient is an appropriate candidate for the planned sedation and procedure (see “Physical Assessment”
section of Sedation Flowsheet).

During the procedure, a physician/dentist who is a staff member of the procedure unit shall be immediately available in|
the room unless his/her presence shall interfere with the test, or put him/her at risk, e.g., CT, MRI. In these instances, the
physician/dentist shall be immediately available in the area where the procedure is being performed.

There shall be a written order or verbal order countersigned by a physician/dentist at the completion of the procedure for
all drugs administered for MSA or DSA. A physician/dentist who is a staff member of the procedure unit is responsible
for providing the sedation orders.

The decision to order oral contrast media shall be made by the physician/dentist responsible for performing MSA or
DSA based on his or her clinical evaluation of the patient.

RESIDENT STAFF/

FELLOWS

Physicians-in-training (with the exception of Senior Clinical Fellows with delineated sedation clinical privileges)

Shall participate in this protocol under supervision and in accordance with their Hospital job description.
May not write orders for DSA, except in the immediate presence of a physician/ dentist with delineated clinical
privileges for DSA.

PROCEDURE AREA

STAFF

If the physician from a procedure area chooses to perform MSA or DSA prior to the patient’s arrival in the procedure
area, personnel from the procedure area shall monitor the patient at baseline, during administration of the medication,
and during transportation to the procedure area (See PATIENT CARE MANAGEMENT, STATEMENTS 25-27).

Deeply sedated patients shall be transported in the presence of a physician credentialed for deep sedation or an
anesthesiology staff member and in accordance with usual anesthesiology transport support.

NURSE PRACTITIONERS &

PHYSICIAN ASSISTANTS

Nurse practitioners and physician assistants shall only perform MSA if they are permitted to do so in their written
agreement.

Nurse practitioners and physician assistants who perform MSA shall have demonstrated and documented competence in
ACLS/PALS or equivalent skills and knowledge.

Nurse practitioners and physician assistants may only write MSA orders under the immediate supervision of a
physician/dentist with delineated clinical privileges for MSA.

Nurse practitioners and physician assistants shall not write orders for DSA.

Ifa nurse practitioner or physician assistant is designated to provide patient monitoring and surveillance during sedation,
s/he may not have other duties or responsibilities during the procedure and recovery period that would interrupt or
compromise his/her continuous observation and monitoring of the patient. S/he may not leave the patient unattended
until discontinuation of the protocol.

Protocol Number: PAT001
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RN may administer medication in accordance with this protocol and monitor patients receiving MSA or DSA when:
- The medication is ordered by a physician/dentist
- The RN has demonstrated/documented competence related to the management of patients receiving MSA or DSA;
this includes, but is not limited to:
= anatomy and physiology
_ = pharmacologic action of drugs administered, including action of antagonist agents
é = determination of sedation level
= = arrhythmia recognition
& = recognition of airway obstruction
2 = complications and nursing interventions
= = basic life support.
& RNs who participate in the care of patients receiving MSA shall have demonstrated competence in management of a
EJ compromised airway and provision of adequate oxygenation and ventilation.
= RNs who participate in the care of patients receiving DSA shall have demonstrated and documented competence in
R ACLS/PALS or equivalent knowledge and skills (competence in management of unstable cardiovascular system as well as
compromised airway and inadequate oxygenation and ventilation).
RN competency validation and documentation are carried out as defined in the Skills Competency Model, Nursing
Practice and Organization Manual, Volume 1, 400.
The RN monitoring the patient may not have other duties or responsibilities during the procedure and recovery period
that would interrupt or compromise his/her continuous observation and monitoring. The RN may not leave the patient
unattended until discontinuation of the protocol.
5 Anesthesiology staff administering MSA or DSA shall meet applicable guidelines and standards of the Department of
S Anesthesiology and Critical Care Medicine (ACCM) to include performance and documentation of the discussion of
e = risks, benefits, or alternatives to sedation; the immediate pre-procedure evaluation of the patient; the plan for sedation;
é’ = appropriate monitoring of the patient; and arrangement for post-sedation care.
= %)
z
<
PATIENT CARE MANAGEMENT
A consultation with an anesthesiologist is recommended if a patient:
- Has known respiratory compromise or hemodynamic instability
- Presents with significant co-morbid conditions
- - Current history of sleep apnea
= A consultation with an anesthesiologist is required for:
E - A patient who falls within ASA physical status 4 and is unstable or who falls within ASA physical status 5.
= - Infants who are born prematurely (< 37 weeks gestation) who at the time of the procedure are < 60 weeks post
2 conception and who are not residing in the NICU or PICU (Note: post conceptual age is the gestational age at birth
8 plus the age since birth — so a baby born at 32 weeks who is 12 weeks old is 44 weeks post conception)

- History of airway problems during sedation/analgesia or general anesthesia

- History of adverse reaction to sedation/analgesia or general anesthesia

- Children with neuromuscular disease affecting respiratory or brain stem function.
- Failure of airway screening examination

Protocol Number: PAT001
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BEFORE SEDATION ADMINISTRATION

3. On day of, or within 24 hours before procedure, physician/dentist/designee (nurse practitioner, physician assistant):
Shall identify and document factors that may increase risk of complications and/or may alter drug dosage
requirements.

Shall perform and document on the Sedation Flowsheet or critical pathway:

- Assessment of airway

- Auscultation of heart and lungs

- Examination specific to the procedure proposed

- Assessment of patient’s ASA (American Society of Anesthesiologists) classification

- Explanation of risks, benefits, alternatives to sedation

- Pregnancy status

- Interpretation of cardiac rhythm if other than regular rate and rhythm

- Review of appropriate diagnostic/laboratory data and determination of need for and availability of
blood/blood products

- Procedure/study to be performed

- Type of sedation planned

- Assessment of patient as appropriate candidate for sedation and procedure

- Signature in the “Physical Assessment” section, noting any changes

- Assurance of continuous intravenous access for all cases of DSA (unless there are documented clinical
contraindications), whenever MSA is administered intravenously, and as indicated when MSA is administered
by other than intravenous route.

4. The nurse/licensed clinician shall notify the physician/dentist and shall not administer sedation when:

A responsible adult is not present to accompany patient at discharge

There is a significant change in hemodynamic, neurologic, or pulmonary status

Fasting/feeding guidelines not met (APPENDIX B)

- Last solid intake was < § hours prior to sedation

- Last intake of breast milk was < 4 hours prior to sedation

- Last clear liquid intake was < 2 hours prior to sedation

5. Ifa patient shall be sedated for a procedure before meeting the criteria in STATEMENT 4, the physician/dentist shall

administer sedation and shall document in the medical record the rationale for proceeding with sedation. Strategies
implemented to decrease risk of acid aspiration shall be documented, as appropriate (APPENDIX C)

6. Before procedure, RN (physician/dentist, nurse practitioner, physician assistant if RN is not participating) shall:
Assure presence and working condition of following equipment in procedure room and recovery location:

- Pulse oximeter
- Cardiac monitor
- Oxygen source, tubing
- Oral pharyngeal airways, bag for ventilation with face mask, appropriate size for patient
- Blood pressure device, appropriate size for patient
- Suction machine
- Capnometer (recommended if continuous direct observation of adequacy of ventilation not possible)
Assure immediate accessibility of following emergency equipment in patient care unit or procedure area:
- Defibrillator; recorder capability of defibrillator or EKG machine
- Emergency cart
- Emergency drug box

Protocol Number: PAT001
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PATIENT CARE MANAGEMENT

BEFORE SEDATION ADMINISTRATION

7. Prior to the procedure, the RN (or physician/dentist, nurse practitioner, physician assistant if the RN is not
participating) shall:

Ascertain previous documentation of the following data elements and if not available, determine and document

the missing information:

- Past medication history, including previous adverse reactions to sedation

- Present medication regimen, especially medication taken within the last 48 hours
- Allergies

- Pregnancy status, when applicable

- Exposure to infectious disease and the need for isolation procedures.

Determine and document the following:

- Last oral intake (see APPENDIX B)

- Baseline vital signs, level of consciousness, and pain score [0=no pain, 5 (FACES scale) or 10 (all
other scales)=worst pain]

- Baseline oxygen saturation via pulse oximeter with alarms set 5% below patient’s established
baseline

- Weight

- Patency of IV access, when applicable

- Location of patient recovery

- Name, telephone number or on-site location of a responsible adult (parent, legal guardian, or their
designee for any child under 18 years of age) to accompany patients who shall be discharged home.

SEDATION ADMINISTRATION

8. Seda

tion shall be administered in accordance with the Guides to Drug Dosages and Rates of Administration

outlined in APPENDICES D & E.

9. Ifpharmacologic agents used for sedation are administered in doses exceeding the ranges outlined in the Guidesto
Drug Dosages and Rates of Administration, the rationale shall be documented in the medical record by the
physician/dentist ordering the medication.

10. Guid

elines for drug administration:

Give drug slowly, and in small incremental doses.

Assess therapeutic effect before determining next incremental dose and observe patient for:

- Maintenance of adequate oxygen saturation

- Ability to maintain a patent airway and appropriate response to physical stimulation and/or verbal

command

- Adverse effects of administered drug(s)
Adjust dosages per physician/dentist order based on patient’s age, level of debilitation, drug combinations,

t

olerance, pulmonary reserve, previous narcotic usage, and length of procedure.

SEDATION SHOULD NOT BE USED AS A SUBSTITUTION FOR EFFECTIVE LOCAL ANESTHESIA.

Protocol Number: PAT001
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DURING THE PROCEDURE

11. RN, physician/dentist, nurse practitioner (NP), or physician assistant (PA) shall continuously monitor and observe
patlent This shall include:

Continuous pulse oximetry (oxygen saturation) and cardiac rate

Continual assessment of adequacy of ventilation (carbon dioxide detection via capnometer is recommended if
continuous direct observation of adequacy of ventilation not possible)

Continuous cardiac rhythm, if patient has significant cardiovascular disease or when dysrrhythmias are
anticipated or detected

Continual blood pressure, if measurement shall not interfere with procedure

Continual respiratory rate and character

Continual level of consciousness, if assessment shall not interfere with procedure

Pain score PRN to assure adequate sedation and analgesic supplementation.

12. RN, physician/dentist, NP, PA shall document measurements/observations on the Sedation Flowsheet or critical
path as frequently as appropriate, but at intervals no greater than 15 minutes for MSA or DSA.

DURING THE PROCEDURE

13. Notify physician/dentist immediately if a patient experiences:

Baseline oxygen saturation of less than 93%, a decrease in oxygen saturation from a low saturation baseline, or
a fall in oxygen saturation of 5% or greater

Inadequate ventilation and/or Inability to maintain a patent airway

Inability to respond appropriately to physical stimulation/verbal commands

Other adverse reactions to drugs administered

14. Should any of the changes in patient condition noted in STATEMENT 13 occur:

Give supplemental oxygen as ordered by the physician

If saturation does not improve, implement the following measures:

- Stimulate the patient

- Halt procedure

- Attempt to improve the airway with jaw thrust and/or oral airway
- Initiate or assist ventilation with bag/mask and oxygen

- Administer naloxone or flumazenil as ordered

- Initiate cardiopulmonary resuscitation procedures as needed

15. If endotracheal intubation is employed, determine correct tube placement by carbon dioxide detection, presence of
equal breath sounds, and presence of chest rise.

Protocol Number: PAT001
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16. The physician/dentist, RN, nurse practitioner, or physician assistant responsible for care of the patient during the
recovery period shall not have duties other than patient recovery. Areas that have recovery rooms will follow
PACU staffing standards. When an RN, nurse practitioner, or physician assistant is monitoring the patient, the
physician/dentist shall be readily available on-site throughout the recovery period.
17. The physician/dentist, RN, nurse practitioner, or physician assistant shall continuously monitor/observe the patient.
This includes:
Continuous pulse oximetry (oxygen saturation) and cardiac rate
Continual assessment of adequacy of ventilation (carbon dioxide detection via capnometer is recommended if
8 continuous direct observation of adequacy of ventilation not possible)
E Continuous cardiac rhythm, if patient has significant cardiovascular disease or when dysrrhythmias are
A anticipated or detected
E Continual blood pressure
2 Continual level of consciousness
< Temperature PRN
=4 Continual pain assessment, to assure adequate pain management once the effects of sedation/analgesia begin to
wear off
18. The physician/dentist, RN, nurse practitioner, or physician assistant shall document measurements/observations
(STATEMENT 17) on the Sedation Flowsheet or critical path at intervals no greater than every 15 minutes or more
frequently as needed until the patient is at pre-sedation baseline or meets clinical discharge criteria.
19. Intravenous access shall not be discontinued during the recovery period until the patient is at pre-sedation baseline
or has met discharge criteria.
20. RN shall notify the physician/dentist if the patient does not return to baseline or meet discharge criteria within two
hours post procedure/diagnostic test.
21. OBSERVATION OF INFANTS (< ONE YEAR OF AGE):
The following patients must have a 2 hour (minimum) observation period post last dose of sedation if they are
not going to a monitored bed
- Infants born 3 37 weeks (full term) and are now < 48 weeks post conception
8 - Infants born < 37 weeks (premature) and are now < 60 weeks post conception
E - Infants born < 37 weeks (premature) and are now 3 60 weeks post conception and have lung disease,
A~ apnea, or oxygen requirement.
E Once infants not going to a monitored bed achieve pre-sedation baseline, observation/monitoring parameters
g noted in STATEMENT 17 should be documented every 15 minutes until 2 hours post last dose of sedation.
= The need for continued monitoring and/or admission shall be assessed and documented by the physician if an
& infant does not meet discharge criteria or return to pre-sedation baseline by the end of the observation period.
Infants going to a monitored bed shall be transported as per STATEMENTS 27-28 once pre-sedation baseline
has been achieved.
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DISCONTINUATION OF PROTOCOL/ DISCHARGE OF PATIENT

23.

24.

25.

. The sedation protocol may be discontinued when:

All clinical discharge criteria in STATEMENT 23 are met, or
Patient has been physically assessed by a physician/dentist who documents that assessment and writes a
discharge order.
In either instance, an RN assessment shall be documented on the Sedation Flowsheet along with the name of
the responsible physician/dentist who has performed the procedure unless another physician/dentist has
assumed responsibility for post-procedure care and discharge.
CLINICAL DISCHARGE CRITERIA (patient shall meet all criteria or shall have returned to pre-sedation baseline):
Level of consciousness score of 4-5 per PACU scale (APPENDIX F)
Ability to swallow oral fluids/secretions or demonstrate gag reflex
No evidence of severe hypertension or hypotension exists
Pulse is regular and within the range defined for that patient’s age group
Respiratory rate and character are within the defined range for that patient age group
Oxygen saturation on room air is 3 95%.
Although pain will be assessed in all patients, and treated as necessary, the absence of pain is not a criterion for
discontinuation of this protocol.
Discharge to home (the following shall be documented on the Sedation Flowsheet):
That all clinical discharge criteria in STATEMENT 23 are met
Presence of a responsible adult (family/friend) to accompany patient at time of discharge
Responsible adult has been informed of importance of continued observation
Patient and responsible adult have received information regarding side effects/duration of sedation and have
had all questions answered.

TRANSPORTATION OF PATIENT

26.

217.

28.

PEDIATRIC PATIENTS: It is strongly recommended that drugs intended to produce moderate or deep sedation be
administered at the site of the procedure.
POST-PROCEDURE (ALL AGES): before patient is transported, patient shall meet all discharge criteria in STATEMENT
23 and receiving RN shall be notified and shall receive a verbal report.
If patient is transported before being discharged from the protocol:
- Deeply sedated patients shall always be transported in the presence of a physician credentialed for deep
sedation or an anesthesiology staff member
Patient shall be accompanied by an RN and a physician/dentist with the following equipment:
- Pulse oximeter if transported outside the immediate area
- Oxygen tank (ascertain 1000 psi of pressure in the tank), oxygen tubing
- Appropriately sized face mask and self-inflating bag for ventilation
- Emergency drug supplies
- Oral airways
During transport, the patient shall be monitored via pulse oximeter. A cardiac monitor shall also be required if
the patient developed a change in cardiac rhythm from baseline during the procedure.
Transfer of responsibility for patient monitoring and management to the staff of the receiving unit shall be
documented in the progress notes by the transport staff and the staff of the receiving unit.
Transport staff shall remain with the patient and continue the protocol per STATEMENTS 16 - 23, until the
patient is at pre-sedation baseline, meets clinical discharge criteria, or the staff of the receiving unit determines
that they can safely assume responsibility for the continuous monitoring of the patient through the recovery
period.
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CONTINUOUS A level of surveillance of the patient that is prolonged without any interruption at any time, and
MONITORING during which:
$ a nurse, physician, or dentist is in constant attendance
$ responsible staff member shall have no other responsibilities that would compromise
provision of surveillance and one-to-one patient care.
CONTINUAL A level of surveillance of the patient that is repeated regularly and frequently in steady rapid
MONITORING succession.
LOSS OF PROTECTIVE An inability to handle secretions without aspiration or to maintain independently an unobstructed
REFLEXES airway.
PERFORM SEDATION The entire sedation process. Requires delineated clinical privileges or immediate supervision in
accordance with the written job description.
ADMINISTER SEDATION | The actual administration of the drug. Requires demonstrated competency.
SEDATION RECOVERY The time interval from the end of the diagnostic, operative or invasive procedure until patient is at
PERIOD pre-sedation baseline or meets discharge criteria.

APPENDIX B: FASTING/FEEDING GUIDELINES FOR SEDATION FOR
DIAGNOSTIC, OPERATIVE, OR INVASIVE PROCEDURES
(These guidelines apply to patients of all ages.)

No SOLIDS for 8 hours prior to sedation
No BREAST MILK for 4 hours prior to sedation
No CLEAR LIQUIDS for 2 hours prior to sedation

Protocol Number: PAT001
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SoLIDS include solids, formula, juices with pulp, milk products other than breast milk

CLEAR LIQUIDS include tea, soda, non-pulp juices, Jell-O, popsicles

The time intervals given above refer to the time at which the procedure is scheduled, not the time at which the patient is asked to

come to the Hospital.

The physician may adjust these NPO requirements if, according to his/her clinical judgment, the recommended length of time

without feedings may be harmful to the patient.

These NPO requirements may be made more restrictive at the physician’s discretion (e.g. presence of co-morbidities such as

hiatal hernia).

APPENDIX C: STRATEGIES FOR DECREASING RISK OF ACID ASPIRATION

PULMONARY - One of the most serious complications of pharmacologically-induced sedation.
ASPIRATION OF -+ Not limited to children who are deeply sedated or who undergo general anesthesia, but can occur in
GASTRIC any patient in whom an underlying medical condition or administered drug(s) results in loss of
CONTENTS consciousness/protective airway (gag/cough) reflexes.
RISK FACTORS: - Presence of particulates pH<25
Nature/ volume of - Solid or partially digested food Volume >0.4-0.8 mL/kg
gastric contents - Particulate antacids (magnesium, aluminum)

- Barium x-ray contrast
PATIENTS -+ Acute abdominal pathology (e.g., appendicitis, peritonitis, Gastro-esophageal reflux
ALWAYS AT HIGH bowel obstruction) Peritoneal dialysis
RISK (full - Esophageal dysmotility syndromes Ascites
stomach) - Increased intracranial pressure Hiatal hernia

Head and/or spinal cord injury Morbid obesity

Undocumented/inadequate fasting period

Previous esophageal surgery (e.g., TE fistula repair,
esophagectomy with gastric pull-up))
Poorly-controlled diabetes

Severe pain
Multiple trauma
Vomiting

PROPHYLAXIS

In emergency sitations and in the management of patients with the conditions listed above, the prophylactic use of agents aimed
at increasing the pH or decreasing the volume of gastric contents may lessen the severity of pulmonary injury if aspiration
occurs. These drugs do not reduce the propensity to regurgitation and pulmonary aspiration, but they may limit the damage.

They may be administered either intravenously or orally.

Prokinetic, antiemetic drugs*

Drug Dose Maximum Adult Dose | Onset Time

Contraindication

Protocol Number: PAT001
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@H The Children’s Hospital of Philadelphia

34th Swreerand  1IVISION of General Pediatrics

Civic Center Boulevard
CHOP North Room 1524
Philadelphia, Pa. 19104-4399

Ron Keren, MD, MPH
Assistant Professor
Department of Pediatrics
University of Pennsylvania
School of Medicine
215-590-0167

Fax 215-590-0426

October 16, 2006
To Whom It May Concern:

I have discussed the issue of sedation for VCUGs and DMSAs with Dr. Richard Bellah, a
radiologist and RIVUR co-investigator at CHOP, as well as Dr. Jan Boswinkel, Medical Director
of Procedural Sedation Services at CHOP.

Less than 1% of children are sedated for VCUGs and child life specialists are often present to
help allay anxieties about the exam. Sedation is only administered when the referring physician
requests it. In these situations the patients are sent to the Sedation Unit where they are evaluated
by a nurse practitioner or physician. Generally, oral Versed (midazolam) is used in combination
with the child life specialist support. Dr. Boswinkel states that oral Versed is considered
anxiolysis (minimal sedation) and does not require monitoring, unless the patient has other
medical problems that might compromise cardiorespiratory function.

Approximately 10% of children are sedated for DMSA scans, again at the request of the referring
physician. Sedation for DMSA scans involves deep sedation, and thercfore is scheduled and
managed through the CHOP sedation unit. Patients being sedated for DMSA scans generally
receive pentobarbital +/- fentanyl.

Sincerely,

Ay~

on Keren, MD, MPH

Affiliated with the University of Pennsylvania School of Medicine @

The Children’s Hospital of Philadelphia is an equal opporrunity employer and patiencs are accepred without regard to race, creed, color, handicap,
narional origin or sex. B-32



Ch_ildren’s 3705 Fifth Avenue

Hospital of Pittsburgh Pittsburgh, PA 15213-2583

September 15, 2006

Myra A. Carpenter, Ph.D.

Research Assistant Professor, Epidemiology
Collaborative Studies Coordinating Center
Department of Biostatistics

137 East Franklin Street, Suite 203, CB # 8030
University of North Carolina

Chapel Hill, NC 27514-4145

Dear Myra,

As you requested, | am writing to confirm that Chiefs of Radiology and Nuclear Medicine
departments have indicated to me that sedation will not be used for either VCUGs or DMSA
scans of children enrolled in the RIVUR study. | hope this information is sufficient, please let me
know if you need anything else from my end.

Sincerely

Aldeenno_

e ——

Alejandro Hoberman, M.D.

Chief, Division of General Academic Pediatrics
Professor of Pediatrics

Jack L. Paradise Professor of Pediatric Research
Phone: 412-692-5249

Fax: 412-692-5807

Email: hoberman@chp.edu
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SEDATION GUIDELINES — CHM PEDIATRIC IMAGING

GUIDELINES PRIOR TO SEDATING PATIENT

1. A legal guardian who can sign informed consent for sedation must accompany every outpatient.
2. A history and physical will be completed and signed by the nurse and Sedation Physician.
3. Patients should be NPO according to the department's NPO guidelines.
4 Supportive equipment must be readily available.
5 All personnel will be trained in BLS. Physicians and nurses will be trained in PALS.
6. Patients must be monitored by pulse oximetry and, in addition, ETCOZ2 monitoring when indicated.
7. Sedation Physician must be in the department or readily available during the exam.
8. After assessment the Sedation Physician and nurse will classify every patient according to ASA physical
status classification:
Class I; A normally healthy patient
Examples: Seizures, headaches, sinusitis, elc.
Class Il A patient with mild systematic disease
Examples Developmental Delay, mental retardation, Sickle Cell Disease, mild
asthma, congenital heart defect, routine Post-Ecmo babies, etc,
Class I A patient with severe systemic disease
Examples: On medication for diagnosis, has aftered lifestyle, and an acute
metabolic problem.
Class IV: A patient with severe systemic disease that is a constant threat to life.
Class V. A moribund patient who is not expected to survive without the operation.
“**If classified as Ill, IV or V, the physician must decide whether the patient may be sedated***
9, Once patient is assessed the Sedation Physician and nurse must formulate an individualized sedation plan
10 The Sedation Physician (and Radiologist if necessary} should alse be made aware of any variations in NPO

status; abnormai VS; significant allergies; potential for complications with sedation, etc.

DISCHARGE CRITERIA

The patient must be arouseable with all protective reflexes intact {based on a discharge scoring system)
All vital signs will be checked immediately prior to discharge.

The patient cannot be discharged until 30 minutes has lapsed since sedation was given.

Verbal and written instructions will be given to all outpatients with phone numbers.

oM

EMERGENCY DRUGS (available in lock box in each imaging area)

1. Atropine - 0.02 mg/kg IV/IM (min = 0.1 mg/dose; max child = 0.5 mg/dose; max adolescent = 1 mg/dose)
{may repeat once in 5 minutes}

2. Diphenhydramine (Benadryl) - 1 mg/kg IV, PO (max 50 mg/dose)

3. Epinephrine - 0.01 mg/kg/dose IV {0.01 mg/kg = 0.1 mifkg of 1:10,000 dilution}; subsequent dose(s),
given every 3-5 minutes, is 0.1 mg/kg/dose IV {0.1 mg/kg = 0.1 ml/kg of 1:1000 dilution}

4, Flumazenil {Romazicon) - 0.0t mg/kg/dose IV (max 0.2 mg) {may repeat every minute up to max
cumulative dose 1 mg}

5. Lidocaine - 1 mg/kg/dose IV or ET {may repeat every 510 minutes up fo max cumulative dose 3 mg)

8. Naloxone (Narcan) - 0.01 mg/kg/dose IV (max 2 mg/dose) {use 1mg/ml concentration} [may repeat every

2-3 minutes based on patient's respanse]

INITIAL DOSES — Must determine plan for sedation in conjunction with Sedation Physician befere administration

1 Chloral hydrate: {sedative} (100mg/cc) {given PO}
- 50, 75 or 100 mg/kg depending upon weight, age and length of exam
- One time maximum dose of 1125 mg
- Under 12 months
- Up to 2 years
- Sedation Physician approval needed if initial dose needs to be:
- between 1125 mg-2000 mg
- given to a patient over 2 years



2. Pentobarbital (Nembutal): {barbiturate} {50 mg/ce) {given as a bolus/may use 0.9 NS fiush)
- 3 mag/kg 12 months and older
- May give 1 mcg/kg of fentany! if not asteep 5 minutes after initial dose of pentobarbital
- Sedation Physicians approval needed if initial dose needs to be greater than 3 mg/kg
- One time maximum dosage of 100 mg

3. FENTANYL: {narcotic} (50 mcg/cc) {given slowly in increments, titrate with fast IV rate}
- 1 meg/kg any age
- One time maximum dose of 50 mcg
- Used mostly for pain
- May be given before midazelam based on individual patient situations and nursing assessment

4, Midazolam (Versed): {benzodiazepine} (5 mg/cc) {give inincrements with fast IV rate}

- Use on all children 8 years and older.,

- Sedation Physicians approval needed to use on children under 8 years.

- Dosage 0.2 mg/kg {if under 50 kg) for first dose, then 0.1 mg/kg — 0.2 mg/kg based on patient's condition
and response.

- If patient is greater than 50kg, use 0.1 mg/kg for first dose, then 0.1 mg/kg - 0.2 mg/kg based on patient’s
condition and response.

- One time maximum dosage of 6 mg for patients < 6 years

- One time maximum dosage of 10 myg for patients > B years

5. Diazepam {Valium): {benzodiazepine}
- Dosage guidelines: 0.04 — 0.2 mg/kg PO
- Usual dose = 0.1 mg/kg PO
- To be used in anxious older children in MR
- Maximum dose 10 mg P.O.

SUPPLEMENTAL DOSES - Must have Sedation Physicians approval before administering.

1. Chioral hydrate:
- If not asleep 20 minutes after initial chloral dose, may give an additional 25 - 50 mg (to equal 100 mg/kg
as total dose) {up to maximum of 2000 mg}
- Or give 1 megfkg fentanyl 1V
- Or give 2 mcglkg fentany! IM

2. Pentobarbital (Nembutal):
- If not asleep 5 minutes after first fentanyl dose give ancther 1 meg/kg fentanyl or give ancther dose of
pentobarbital, which is given as a split-dose over one minute (based on patient’s condition and response)
- Guidelines for cumulative maximum = 10 mg/kg
- IM pentobarbital can be given if unsuccessful at initiating 1V {(dosage guidelines as follows):
6 mg/kg if less than 15 kg
5 mg/kg if greater than 15 kg
*Supplemental dose in 1 hour 2 mg/kg if less than 15kg; 2.5 mg/kg if greater than 15kg

3. Fentany!l:
- Give the second dose of 1 mcg/kg fentanyl, 5 to 10 minutes after initial dose
- Then you may give boost of 1 mcg/kg of fentanyl every 30-45 minutes
- May give fentanyl if determined that PO diazepam was not effective based on patient's response

4. Midazolam (Versed):
- May give 1 mcg/kg fentanyl IV after the first 2 doses of midazolam or give another dose of midazolam
equal to the second in 3-5 minutes {within dosage guidelines)
- Guidelines for cumulative induction dose - 1 mg/kg
- Guidelines for cumulative induction and boosting dose - 2 mg/kg
- Then may boost every 30 minutes with midazolam dose {based on patient assessment) within guidelines
- May give midazolam if determined that PO diazepam was not effective based on patient’s response

APPROVAL SIGNATURE(S)

Narnette Thibodeau, Clinical Manager, Pediatric Imaging Date

J. Michaei Zerin, M.D., Chief, Pediatric imaging Date

Revised: 305 NKT B-35



Pati e ntIFa m i Iv C a re POI icv For Every Child. For Every Reason.

Children’s Hospital
Columbus, Ohio

Number: XI-30:50

Originated: 7/93
Revised:8/200, 3/2001; 6/02, 11/03, 2/05

Subject:

SEDATION: USE AND MONITORING IN PEDIATRIC PATIENTS

Purpose:

To properly and safely manage patients undergoing sedation by assessing THE
INTENDED LEVEL OF SEDATION before initiating the procedure, then fulfilling
appropriate requirements for personnel, equipment, monitoring, documentation, and pain
assessment. Then managing sedation before, during and after the procedure until transfer
or discharge.

This policy is written with the awareness that regardless of the level of sedation intended
or route of administration, sedation represents a continuum from mild sedation through
deep sedation. The deepest level of sedation has greater risk of the patient losing
protective reflexes. A patient may move easily and quickly from a light level of sedation to
obtundation. The distinctions among the levels of sedation are made for the purpose of
describing the appropriate physiologic monitoring of sedated patients and are not meant
to dictate the utilization of sedation medications. Guidelines for the sedation of patients
undergoing mechanical ventilation in a critical care unit or the operating room and/or
trauma setting are beyond the scope of this policy.

Documentation in shaded areas as required by practitioner or delegate on the Sedation
Documentation Record form AM-69 (see Attachment I1)

Related Policies:

Patient/Family Care Policy XI-30:30 — Pain Management Protocol

Policy Statement:

It was assumed for the purposes of this policy that the patient’s age, developmental level,
biophysical/psychological functioning and pre-sedation or “normal” state of activity
(baseline) and a need for pain management would be considered when selecting the
desired level of sedation, administering the medication(s), monitoring and discharging the
patient. (A post-sedation level of behavior shall be as close as possible to the normal
level for an individual prior to transfer or discharge.)

Definitions:

I. SEDATION LEVELS
Sedation refers to the intended level of sedation and managing the patient for the
level achieved, it is not based on specific medications or route of administration
used for a procedure but, rather response of the patient.
There are five levels (0-4) of sedation on the sedation scale. The following
descriptions define each of the levels.
Level 0 ANXIOLYSIS- Normal response to verbal commands and coordination
not affected.

Level | MILD SEDATION — Normal response to verbal commands; cognition and
coordination may be affected; ventilation and cardiovascular are intact; the patient
is awake, verbal and cooperative; the goal is to use selected medications to
decrease or eliminate anxiety, pain and to facilitate the patient’s coping skills.

Level 2 MODERATE SEDATION —Patient is easily arousable and responds

APPROVED:

David Fisher, MD, Medical Director  Linda Stoverock, RN, MSN, Sr. Vice President

Patient Care Services, Chief Nursing Officer
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purposefully to verbal commands; No interventions are needed to maintain
airway; spontaneous ventilation is adequate; cardiovascular function is usually
maintained. Sleep deprived patients that require oxygen are moderately sedated.

Level 3 DEEP SEDATION — Patient cannot be easily aroused and responds
purposely only to repeated painful stimuli; ability to maintain airway may be
affected; spontaneous ventilation may be inadequate; cardiovascular function is
usually maintained.

Level 4 ANESTHESIA - General, spinal or major regional (Local anesthesia not
included) Patients non-arousable to intense stimuli. Ability to maintain airway is
often impaired; often require assistance in maintaining airway; positive pressure
ventilation may be required because of depressed spontaneous ventilation or
depression of neuromuscular function; cardiovascular function may be impaired.

DISSOCIATIVE - Trance-like state.

CANDIDATE CLASSIFICATION:
A. The responsible practitioner must assess and record each patient’s

Suitability for sedation using the American Society of
Anesthesiologists (ASA) Class [, 1I, or lll on the Sedation Form AM-69.
CLASSIFICATION MODIFIED FROM THE AMERICAN SOCIETY

OF ANESTHESIOLOGISTS CLASSIFICATION OF PATIENT
STATUS:

1. CLASS I: There is no organic, physiologic, biochemical, or psychiatric
disturbance. The pathologic process for which operation is to be performed is
localized and is not a systemic disturbance.

2. CLASS II: mild-to-moderate systemic disturbance caused either by the
condition to be treated surgically or by other pathophysiological processes.

3. CLASS IIl: Severe systemic disturbance or disease from whatever cause,
even though it may not be possible to define the degree of disability with
finality.

4. CLASS IV: Indicative of the patient with severe systemic disorder already
life-threatening, not always correctable by the operative procedure. Requires
additional monitoring, location, and staffing.

5. CLASS V: The moribund patient who has little chance of survival without the
operation so is submitted to operation in desperation. Requires additional
monitoring, location, and staffing.

Policy Statement:

PERSONNEL REQUIRED Refer to Attachment |

1. The practitioner responsible for the treatment of the patient and/or the
administration of sedation drugs and airway management shall be
appropriately trained and deemed competent in the use of such techniques
(verified by their Section Chief).
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2. ltis recommended that personnel have specific assignments and current
knowledge and competency in response to emergency resuscitation. The
sedated patient will be attended by trained personnel at all times. Refer to
Attachment |

IV. EQUIPMENT REQUIREMENTS: Referto Attachment|

Pulse oximeter for non-oral sedation and those patients with a potential for
airway obstruction; whereas pulse oximeter is required for ASA class IlI-IV
receiving oral sedation, it is encouraged for oral and nitrous oxide sedation.
The pulse oximeter must be on the patient and operating continuously
throughout the state of sedation.

Resuscitation bag and mask of age appropriate size and airway equipment
must be accessible in the immediate area.

Oxygen flow meter with tubing are required and immediately capable of
delivering 90% 0; for 60 minutes.

Suction regulator, tubing and catheters, are set up and ready to use.
Reversal agents: Naloxone hydrochloride (narcotic antagonist) and
flumazenil (benzodiazepine antagonist) must be available in the immediate
area to be used in the event a reversal agent is needed.

An emergency cart including the necessary drugs and equipment must be
maintained in the immediate area

IV access is required; ECG monitor and defibrillator should be readily
available.

V.

MONITORING REQUIREMENTS FOR ALL LEVELS:

PRE-PROCEDURE Refer to Attachment I:

An initial baseline oxygen saturation for non-oral sedation and those patients with
potential for airway obstruction; blood pressure, heart rate, respiratory rate, pain
assessment and sedation scale are recorded immediately prior to the sedation. .

The practitioner should consider the risks vs the benefits in the timing of the
procedure in relation to oral intake. Patients being scheduled for general
anesthesia fall under NPO guidelines for the Anesthesia Dept. The current
standard of practice in Children’s Hospital for NPO status prior to conscious
sedation (levels 1,2 or 3) varies by patient age.

Adults (> 18 years of age) are NPO for 6 hours or nothing after midnight.
Children older than 6 months of age are NPO for 6 hours.
Children younger than 6 months of age are NPO for 4 hours.

All patients may be given clear liquids (7 up, water, pedialyte, clear apple juice)
up to 2 hours prior to sedation. Infants younger than 6 months may also receive
breast milk up to 2 hours prior to sedation. If the sedating practitioner, in
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conjunction with the attending clinician, deems it necessary to proceed under

urgent or emergent circumstances without a full NPO time period, then

documentation of need should be reflected in the medical record.

DURING THE PROCEDURE Refer to Attachment I:
The oxygen saturation for those patients with potential for airway
obstruction, heart rate, pain level and the sedation level as needed,
based on response and level of intended sedation, see pain and sedation
scales.

TRANSFER OR DISCHARGE Refer to Attachment I:

o If the patient is to be transferred or discharged, blood pressure,
respiratory rate, heart rate, pain scale and sedation level are recorded
immediately before transfer or discharge and vital signs must be stable.
(A post-sedation level of behavior shall be as close as possible to the
normal level for an individual prior to transfer or discharge.) .

UPON ARRIVAL TO FLOOR/UNIT: Refer to Attachment I:
FOR ALL LEVELS:
Blood pressure, heart rate, pain assessment and respiratory rate are
recorded according to practitioner order on the floor or unit. The
responsibility for the sedated child rests with the sedating physician.
Transfer of sedated patients from a procedure site to the inpatient floor
requires close communication between the sedating physician and the
floor accepting care. [f the floor is not equipped to accept the patient,
then the transferring physician retains responsibility for monitoring unless
an alternate unit can be found to accept the patient (i.e., PACU, ED
observation, etc.). Monitoring of the child and documentation of the
child’s status must be uninterrupted during transfer.
DISCHARGE CRITERIA:

Cardiovascular stability is achieved: the blood pressure, heart rate, and

respiratory rate have returned to pre-procedure baseline.

Airway/respiratory stability is achieved: the patient can take a deep breath and

cough (if age appropriate infants and toddlers do not always cough on demand)

the respiratory rate and depth have returned and pre-procedure baseline.

The patient is in or has returned to the baseline interactive state: can talk, lift

head and sit up unaided, has controlled movement of extremities, can follow

commands, is awake, alert, oriented for age or pre-sedation state.
¢ The post-procedure discharge criteria must be met by assessing the

vital signs, pain scale and sedation scale.
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Special Instructions:

ALL LEVELS:

Practitioners must discharge patient from hospital (may be by criteria).
When the treatment or procedure has been completed, the practitioner (or
designee) who shall assess and discharge the patient when the post-
procedure discharge criteria are met by the vital signs, pain scale and
sedation scale.

Patients are returned to the level of care provided prior to the procedure
before transfer back to floor/unit. For both outpatients and inpatients the
same discharge criteria apply.

V. FACILITY:
Sedation shall be performed only in areas of the hospital that can accommodate
the necessary personnel, equipment for monitoring, and for emergency
intervention if needed.

VI. DOCUMENTATION Refer to Attachment Il (Sedation Form AM-69)
1. All shaded areas are to be completed by the practitioner or delegate. Documentation in
shaded areas as required by practitioner or delegate on the Sedation Documentation Record
form AM-69
2. PRE-SEDATION ASSESSMENT IS LABELED ON THE LEFT MARGIN AND
INCLUDES THE UPPER HALF Refer to form AM-69

a)

b)

c)

A pre-sedation blood pressure, heart rate, pain assessment, respiratory rate,
temperature and intended level of sedation are documented immediately prior
to sedation on the form.

Procedure related benefits / risks, options and alternatives explained and
accepted

A history and physical is complete, a diagnostic history is documented, the
airway is assessed, a risk assessment is completed with an ASA score
assigned.
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d) All menstruating females and any girls older than 12 years of age will receive

a urine pregnancy test before undergoing sedation or anesthesia unless the

testing is refused by the parent or legal guardian and the consent form (AM-

20) so initialed.

e) A Time out is conducted immediately prior to procedure being performed.

Patient, procedure and site are all verified.

3. SEDATION MEDICATION ORDERS:

A practitioner's order is required for medication used for sedation.

Practitioner’ orders will be carried out in accordance with existing standards,

policies, procedures, bylaws of Children’s Hospital and state laws and

regulations.

a. Verify allergy, weight, right patient, right medication, right dose, right
route, right site of administration, and time of administration will be
documented and calculated in milligrams per kilogram or per square
meter of body surface area. When prescriptions are used, a copy or a
note describing the content of the prescription should be in the patient's
chart along with a description of the instructions given to the parent.

4. DURING SEDATION: Refer to Attachment | for monitoring requirements

5. POST-SEDATION DOCUMENTATION:
Record time, blood pressure, heart rate, 0, sat and patient response to pain, and
level of sedation.
The patient is in or has returned to the baseline interactive state; can talk, lift head
and sit up unaided, has controlled movement of extremities, can follow
commands, is awake, alert, oriented for age or pre-sedation state.

VIl TEACHING:
Teaching related to sedation and pain management will be provided to the patient
and family and documented, as needed.
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Special | VII.THERAPEUTIC HOLDING
Instructions: Devices should be age appropriate and used judiciously and if used checked

frequently to prevent chest or limb restriction. The child’'s head position should be
checked frequently to ensure a patent airway.

IX. EDUCATION AND CREDENTIALING:

The purpose of this policy is to ensure one standard of care throughout the
institution. Any sedation medication given by any chosen route can result in a
state of clinical unconsciousness (level 4 general anesthesia). Therefore,
practitioners and staff must be prepared through training for the possibility of
unintentional deeper levels of sedation (especially level 3). The following
stipulations are made to safeguard against adverse or sentinel events.

1.

Practitioners may use any sedative medication approved by the Pharmacy
and Therapeutics Committee and dosages for which they have been trained
and credentialed.

The process entails:

e Training in use of the sedation policy and pain management policy

e Current PALS or ACLS/ATLS training

o Knowledge and mastery of the medications being used

¢ Credentialing to be verified by the Department or Section Chief.

The practitioner (attending) who is supervising sedation must be present on
the unit or in the immediate vicinity during the time that the patient is sedated.
Sedation performed in the Emergency Department is performed under the
direction of the ED physician staff.

Healthcare staff will be trained in sedation policy and procedure and code
blue and will have at least BCLS (PALS, ACLS or NRP for the ED and
Intensive Care Units is recommended)

Adverse drug reactions, sentinel events, or near miss/medication errors will
be reported as incident reports and reviewed by the Pharmacy and
Therapeutics Committee in conjunction with Quality Improvement Services
and Legal Services.

X CREDENTIALING CRITERIA:

The Department or Section Chief for each area is responsible for verifying the
capability of each member administering sedation. Thus, credentialing of section
members rests with their chief, based on the following credentialing criteria.

1.

For Attending Practitioners to administer or supervise sedation:

¢ Educational materials must be reviewed and mastered concerning the
sedation policy as well as and all available sedative medications
(sedation policy educational materials prepared by the Sedation
Committee).

e Current PALS verification, ACLS or NRP.

* Procedural, sedation, and verification of airway management skills
observed and verified by Section Chief.




\ )

Patient/Family Care Policy For Every Child, For Every Resson.

Children’s Hospital
Columbus, Ohio

NUMBER: XI-30:50

ORIGINATED: 7/93
Revised: 8/00, 3/01, 6/02, 11/03, 2/05

SUBJECT:

SEDATION: USE AND MONITORING IN PEDIATRIC PATIENTS

¢ QI data will regularly be presented to the medical staff for their review
(adverse drug reaction incident reports or sedation audits).

¢ Educational material for sedation shall be reviewed and updated at least
every three years.

2. For Housestaff, Fellows and Advanced Practice Nurses to administer
sedation:

e Educational course must be completed covering sedation policy,
documentation, and the performance of sedation at Children’s (created by
the Sedation Committee).

o Education course must be completed about sedative medications.
Sedation in the ED performed by Housestaff and rotating residents is
done under the direction of the attending practitioner.

The Sedation Department Chief will sign off on the sedation training prior to the residents,
fellows, or Advanced Practice Nurses administering sedation.
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Sedaticn Process for Nuclear Medicine Procedures

The decision to book a patient for sedation should be made at the time the appointment is scheduled
due to the preparafion necessary. See the attached requirements.

The criteria to sedate a patient are as follows:
1. Bone scan (TBS) - patient (s under the age of 4 years
- scan Tor 7 child abuse
- known to need sedation from previous experience in NM or other modality

2. Any SPECT —if the patient is very uncooperative and is under 25 kg.

Led

Bone scan (Local views anly) — normally sedation s not used for a linited bone sean. however 1f
pinhole hip views are required, the NM physician should be consulted for approval.

Ovtain natient’s weight.
Before proceeding with [V placement ensure that the patient can in fact be sedated by obtaining the
tollowing information from the pareat:

- at what time did the child Jast eat & drink

- what did the child drink? Was it a clear fluid?

- any allergies? Any medication?

- does the child have a cardiac condition?

- does the child have asthma? Does he/she need ventolin?

- inquire about the child’s general health, such as ;

have a cold, tunny nose, cough, fever?

If any of the information from the preceding list contraindicates the administration of sedation, then
consult the CT nurse or the NM physician, {f the patient is suspected of having a cold then ask the CT
nurse to listen 1o his/her chest to assess for congestion.
[f there are no problers present, proceed with the IV insertion and inject the patient for the procedure.
Following the injection call the ZT nurse and inquire when the patient can have the sedation workup. [t
might be conventent for the nurse to do the workup right away, so take the patient along with the NM
requisition to the CT nursing station. Be sure to tell the parent what time they should retumn to the DI
reception desk. It the workup cannot be done right away, ask when the patient should return for the
sedation workup and instruct the parent. Reinforce the need to keep the child NPO during the waiting
period.
When the child renaens and has had the sedation workup, call the CT nurse to inform when the scan
will commence. If the workup has not been done, take the patient along with the NM requisition 1o the
CT nursing station. Inform the nurse when the room will be available 1o commence the scan,
Prigr to the scan. the CT nurse will obtain the sedation order from the NM physician {or covering
physician).
The C71 nurse will bring a blood pressure monitor but the MRT should have the NM pulse oxyimster
ready in the room.
Once everything is in place, the nurse will administer the sedation and the scan ean commence.
On completion of the procedure the child is taken to appropriate recovery area before discharae.
The above information outlines the process for out patients. 1f an in patient requires sedation. the ward
nurse will be given the NPO instructions and request for an [V_ ¥ *here [s a contraindication to
sedation the ward nurse or physician should mform us. The patient can be returned to the ward
following the injectior Afor workup to wait for the return to WM.

Sedarioprocess.doc
MG OR200F
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Dietary Guidelines For Childrsn Undergoing
Sedation or General Anaesthetic for
Diagnostic Imaging Exams

These guidelines are simply for the protecticn 6f your child. Should
your child eat or drnk after the indicated timne, the test will be cancelled.:
If you have any questions regarding these guidelines, please call
D ; CT/Nuclear Medicine/GI/GU@813-6070 or MRI/MEG@3813-5774.
t-( ' .

Q J; j 8 hours before the scan, your child must finish eating any, solid food
This mcludes oranve Jillce ~chewing gum and candy.

6 hours betore the Sta n, yOLr child must finish drinking milk or infant
formala.

4 hours before the scan, you must stop breast fesding your baby.

3 hours before the scan your child must stop drinking clear fluids. |
Clear fluids are water, apple juice, or Jel-O. If you can’t see through ir,
don’t let your chuld dnnk 1t.

Children taking medicine can generally contmue taking them with only a
small sip of water. Please call and ask to speak with a nurse before you give

your child their medicine.

Thank you for following these guidelines. We will be happy to answer any
questions Or concerns you may have.

Depanment of Diagnostic Iraaging
The Hospital For Sick Children

19-02-01

[<IVRVIN]
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Chapter 2: Recruitment, Screening, and Eligibility

2.1 Overview

Recruitment and retention of an adequate number of study participants are critical to the success
of any clinical trial. To try and maximize the number of eligible participants enrolled into the
RIVUR study, and to help enroll children from a broader spectrum of severity of illness, RIVUR
clinical sites will be recruiting as either primary (acute) care sites, or subspecialty (referral) care
sites. This chapter outlines the steps leading up to randomizing a participant into the RIVUR
trial.

2.2 Recruitment

2.2.1 Recruitment Materials

Each participating clinical center will have developed its own preferred mechanism for recruiting
participants, developing multiple strategies tailored to their catchment areas and the populations
served. Brochures describing the RIVUR study will be provided to each site to facilitate their
recruitment.

Investigators should consider sending brief information letters or study brochures to all
physicians in the catchment area, describing the goals and methods of the study. This should be
done before the study starts, and periodically throughout the recruitment phase. Referring
physicians should be supplied with materials that detail the study requirements for medical
record documentation. It will be important to maintain a good relationship with referring
physicians, keeping them informed of the study and their participants' progress. In addition,
educational presentations to medical, nursing and other health professional groups should be
scheduled to help with recruitment. There is available to RIVUR Steering Committee members
a Powerpoint presentation that describes RIVUR.

The role of the Study Coordinator is crucial. The most successful person for recruitment is an
energetic and dedicated Study Coordinator who plays a central and multifaceted role. This
individual is trained on all protocol details and is the local resource person for RIVUR
physicians, referring physicians, participants and their families, the Data Coordinating Center
and the NIH/National Institute of Diabetes and Digestive Kidney Disease. The Study
Coordinator should show dedication, honesty, and deal sympathetically with potential
participants and their families. Concern for the overall health and well-being of the study
participants is their highest priority.

2.1.2 Recruitment Goals

The goal of recruitment is for each of five core clinical site to recruit and randomize 120 patients
over an 18-24 month period, for a total of 600 randomized patients. Each core site will recruit
approximately 60 participants per year for the first two years. Those core sites with affiliated
satellites will contribute equally to the expected 60 participants. The recruitment at the core sites
is estimated to be 5 participants per month for 24 months while the satellite sites' recruitment is
estimated to be ~1 participant per month for 24 months.
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2.1.3 Minority Recruitment

RIVUR clinical sites should strive to recruit all available minority participants that meet the
eligibility criteria. Because minorities have generally been under-represented in previous clinical
trials, they are less likely to be familiar with medical terminology, may not know anyone who
has been in a ‘good’ clinical trial, and may be suspicious of the medical system. Additional time
may be required to educate potential participant families prior to the participant’s enrollment.
Sites may be required to enlist the services of an interpreter to facilitate recruitment in non-
English speaking participants.

Study Coordinators and other personnel with whom the participants will have contact should be
sensitive to different cultural and ethnic attitudes and practices. For example, personnel should
be aware of days of special significance when scheduling follow-up visits; this may help improve
participant compliance. Whenever possible, individuals from different minorities should be
represented in the study staff.

2.3 Screening

2.3.1 Overview

In brief, the screening process will identify potential study participants who appear to meet the
RIVUR eligibility criteria. The most critical screening factor for RIVUR recruitment is timing.
In order to be considered for study inclusion, a child (aged 2 to <72 months) who has been
recently diagnosed with their first or second urinary tract infection (UTI) and has documentation
of fever or symptoms within +24 hours of the beginning date of UTI work-up will need to have
been appropriately treated and have been scheduled for a renal ultrasound and a voiding
cystourethrogram (VCUGQ). In the event that the child has had more than one UTI, there can be
noVUR diagnosis between the first and second UTI and no intervening treatment for VUR with
prophylactic anti-microbial treatment. An ultrasound and VCUG must be performed within 16
weeks of the date of the index UTI diagnosis. Another timing consideration is that the
randomization procedure must be carried out within 16 weeks of the index UTI diagnosis.

2.3.2 Screening Tools

A RIVUR eligibility summary card (Figure 1.) will be distributed with the recruitment materials
to each site prior to study start-up. The card summarizes the RIVUR eligibility criteria as well as
lists out most of the exclusion criteria for study participation. Another tool that will be helpful in
screening is the Eligibility and Randomization Form. This form may be used on paper to track a
subject's eligibility, but ultimately, its main purpose is to verify eligibility and after deeming a
child to be eligible, randomize him/her to a treatment group. Do not begin data entry of this
form during the screening process.

A log has been developed for those sites whose IRB requires tracking of potential participants.
The Participant Screening Log (PSL) is a required form and will be entered into the RIVUR
DMS. The data collected on the PSL will enable the sites to determine where their efforts in
screening will be the most effective.
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2.3.2.1  Documentation and Screening Timeline

The child is eligible for RIVUR if they have had 1 or 2 UTI’s. In the event that more than one
UTT has occurred, in order for the child to be eligible, he/she may not have been treated with
prophylactic anti-microbials nor had a VUR diagnosis. The UTI immediately preceding the
enrollment into RIVUR will be called the index UTI. The date of the index UTI diagnosis is
defined as the collection date of the urine sample that resulted in the positive urine culture.

In order to complete the screening within the randomization time restriction (16 weeks since the
index UTI diagnosis), the study staff will need to be able to determine that the index UTI meets
the RIVUR—designated UTI definition (=38°C fever OR symptoms occurring within 24 hours of
medical care related to urinary tract, i.e. dysuria, urgency, frequency, abdominal pain, foul-
smelling urine, and in infants, dehydration, hypothermia, and failure to thrive), was caused by a
single primary organism, was appropriately treated, and that the child has vesicoureteral reflux
(VUR) in at least one ureter. A list of exclusion criteria must also be reviewed, most of which
may be determined from a child's medical history and ultrasound results.

Figure 1. RIVUR Prescreening Summary Card

x

REndAm irad Imarvenson £3r
Chiidrer with vesicoureheral Refux

Inclusion — child must meet all

BJ Age: 2 months to less than 6 years (72
months) at randomization

B4 First or second UTI with > 38°C fever OR
symptoms related to urmary tract documented
within + 24 hours of UTT work-up (symptoms
include dysura, urgency, frequency,
abdomunal pain, foul-smelling urine, and in
infants, dehydration, hypothermia. and failure
to thrive)

B Index UTI diagnosis occurred within 112 days
of randonmization
B4 Pyuria on UA shown m 1 of 3 ways:
¥ >10 WBC/mm' OR
* =5WBC/HPF OR
* Leukocyte esterase = frace on dipstick
B4 Culture proven infection with single primary
Organism:
¥ = 50,000 CFU/mL (cath or aspirated)
OR
¥ > 100,000 CFU/mL (clean void)
B Index UTI treated for 7+ days with effective
drug OR. test of cure (neg urine culture) post
treatment

B4 VUR grade I-IV m at least one ureter

SEE OTHER SIDE FOR EXCLUSION
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Exclusion — child meets one or more
If child < 6 mos old, gestational age <34 wks
VUR diagnosed or treated between 1% and 2™
UTI
Greater than two organisms present on index
UTT urine culture
Second organism present at >10,000 CFU/mL
Consent not obtained OR inability to complete
protocol
Allergy to TMP/SMZ
Grade V VUR 1n etther ureter
Co-morbid urologic anomalies:
hydronephrosis, ureterocele, urethral valve,
solitary or profoundly small kidney,
mulficystic dysplastic kidney, neurogenic
bladder pelvic kidney or fused kidney.
History of other renal injury/disease
Any bladder or renal surgeries
Congenital or acquired immunodeficiency
Underlying anomalies or chronic diseases that
could potentially interfere with response to
therapy such as gastrointestinal conditions
{malabsorption, inflammatory bowel disease),
liver/kudney failure or malignancy
Complex cardiac disease
Famuly hx of anaphylactic reaction to sulfa
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The documents necessary for eligibility determination consist of the child's medical records from
the index UTI visit, including medical history, documentation on fever, symptoms, urine
specimen type, urinalysis results, urine culture results including anti-microbial sensitivity results,
and local reports from the ultrasound and VCUG. Timely collection of supporting
documentation and direct action regarding scheduling of radiographic procedures following a
child's first UTI will increase the success of RIVUR recruitment. Source documents are required
to document that the eligibility criteria have been verified.

The progression of events leading up to randomization include early identification of a child who
has recently been diagnosed with his/her first or second UTI, scheduling of radiographic
procedures, documentation collection, eligibility determination, consent, and scheduling of the
randomization visit.

2.4 Eligibility
24.1 Inclusion Criteria

2.4.1.1  Age of Participant

Date of birth is obtained to calculate age. At the time of randomization, the patient must be older
than 2 months of age, but less than 6 years of age (72 months). If the prescreening indicates that
a patient is between 1 and 2 months of age, but will be at least 2 months when randomization
occurs, the Study Coordinator should continue to collect eligibility documentation for the child.
If the prescreening indicates that the patient will be 6 years of age or greater at the time of
randomization, then the patient should not be screened any further.

If a child is less than 6 months of age, their gestational age must be greater than or equal to 34
weeks in order to be accepted into the study.

2.4.1.2  First or second Febrile or Symptomatic UTI

The child who is being considered for inclusion into RIVUR will need to have been diagnosed
with either a febrile UTI or a symptomatic UTI (gsUTT) that fits the definition that follows. The
UTI must meet one of the two criteria (febrile or symptoms) listed under section I AND meet
one of the three pyuria criteria listed under section II AND meet one of the two criteria for proof
of infection listed in section III. This UTI definition remains constant for all RIVUR UTIs.

I. Fever'
e Documented temperature of at least 100.4 °F or 38°C, measured anywhere on the
body either at home or at doctor’s office

OR

Symptoms*
¢ Suprapubic, abdominal, or flank pain or tenderness, or urinary urgency,
frequency, or hesitancy, or dysuria, or foul smelling urine, or in infants < 4
months old, failure to thrive, dehydration, or hypothermia

! Must occur within + 24 hours of initiating workup for UTI.
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AND

Il. Pyuria on urinalysis
e >10 WBC/mm® (uncentrifuged specimen) OR
e >5 WBC/hpf (centrifuged specimen), OR
e positive leukocyte esterase on dipstick

AND

I11. Culture proven infection with a single organism?
e >5 x 10* CFU/mL (catheterized or suprapubic aspiration urine specimen) OR
e >10° CFU/mL (clean voided specimen).

? One contaminating organism may be present at colony count of < 10,000 CFU/ml.

2.4.1.3  Appropriately-Treated Index UTI

In order for a child to be considered eligible for RIVUR, there must be documentation that the
index UTI was appropriately treated. Study Coordinator will need to acquire the urine culture
results including anti-microbial sensitivity results for the index UTI. Treatment for the index
UTI will be considered appropriate if antibiotic therapy continues for a minimum of 7 days and:
1) There is documented sensitivity of the organism to the antibiotic used for treatment OR
2) There is a documented test of cure (negative urine culture) 1-14 days after completion of
therapy.

Note: A UTI will be considered appropriately treated by a cephalosporin if the sensitivity panel
of the UTI shows the bacteria sensitive to the same or earlier generations of cephalosporin used
to treat the UTIL.

2.4.1.3  VCUG Radiographic Scan Results

Central to the RIVUR study is the presence of grade I-IV VUR in either ureter. The VUR
diagnosis will come from a local radiologist's VCUG report. VUR will be graded according to
the five-grade system of the International Reflux Study Group. Note: any child with grade V
VUR in either ureter will be excluded from the study.

Timing of the VCUG is critical for entry into the RIVUR trial. The scan must be obtained and
interpreted within 16 weeks of the index UTI diagnosis.

24.2 Exclusion Criteria

In addition to documenting that the child being screened meets all of the inclusion criteria for the
trial, there is a list of exclusion criteria that will eliminate the child's eligibility if one or more
criteria are met.
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2421 Renal Ultrasound Results

Many of the exclusion criteria may be documented from the renal ultrasound results. The renal
ultrasound will be performed to screen for obstruction or other anatomic abnormalities of the
urinary tract, such as urologic anomalies (hydronephrosis, ureterocele, urethral valve, solitary or
profoundly small kidney, multicystic dysplastic kidney, pelvic kidney, or fused kidney).

The ultrasound scan must also have been obtained and interpreted within 16 weeks of the index
UTI diagnosis.

2422 Sulfa Allergy

If the child has any known allergy to sulfa medications or has G6PD deficiency or other
conditions that are contraindications for the use of trimethoprim-sulfamethoxazole (TMP/SMZ),
RIVUR's active study medication, he/she will be excluded from the study. Further, if the child
being screened has a parent or sibling with a known anaphylactic reaction to sulfa medications,
he/she will be excluded from the RIVUR trial.

2423 Other Medical Conditions

Any child who has any one of the conditions listed in Table 2.1 will be excluded from the study.
There may be information in the child's medical records about these exclusion criteria, but the
Study Coordinator may only have the parent's report as the supporting documentation.

QxQs for the ERF will include specific definitions or other information necessary to make these
assessments.

Table 2.1. RIVUR Exclusion Criteria

History of renal disease or injury
Bladder or renal surgery
Grade V VUR in either ureter
Congenital or acquired immunodeficiency
Anomalies or chronic diseases that interfere with response to therapy such as chronic
gastrointestinal conditions (i.e. malabsorption, inflammatory bowel disease)
Liver or kidney failure
Any malignancy
8. Any known syndromes associated with VUR or bladder dysfunction
a. VATER - VACTERL association
b. Townes-Brock syndrome (SALL1 mutation)
c. Cat eye syndrome (tetrasomy, chromosome 22)
d. Casamassima - Morton-Nance syndrome
e. Renal coloboma syndrome (PAX2 mutations)
f. Branchio-oto-renal syndrome (EYE1 mutation)
g. Frasier syndrome (WT1 mutation)
9. Complex cardiac disease, defined as any cardiac anomaly where the child requires regular
medication or where the child's cardiologist would prescribe perioperative antibiotics

M

s
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10. Continued use of drugs that are contraindicated with sulfatrim (atropine, bezoic acid,
hyoscyamine, methenamine, methylene blue, phenyl salicylate, benzocaine, butamben,
tetracaine topical, dofetilide, lidocaine/prilocaine topical)

2.4.2.4 Inability to Complete the Trial

Another exclusion criterion for the RIVUR trial includes a family's inability to complete the
study protocol. This includes whether or not the family has given consent for the child to
participate in the study. Once consented and randomized into the trial, the child will be followed
for a minimum of 2 years. If the family has any reason to move from the study area within 2
years following study enrollment, the child should be excluded. Hardships with regard to clinic
transportation should be considered when discussing the family's ability to participate in the
RIVUR trial.

2.4.2.5  Participating in Other Trials

Eligible participants who are currently participating in any other research study are welcome to
participate in the RIVUR trial if the other study does not include medication or preclude the child
from adhering to the RIVUR protocol in any way.

2.4.2.6  Pyuriaor Evidence of UTI on Day of Randomization

For a child to be eligible there cannot be pyuria or evidence of a UTI on the day of
randomization. To rule these out, the coordinator must ask the parent about any recent fever or
symptoms and collect urine on the day of randomization to dip for pyuria. This can be
performed on a bag specimen. If result is trace or higher, coordinator should obtain a cathed
specimen and dip again. If still positive, coordinator should order a stat microscopy from local
lab on the cathed urine. A microscopy result of =10 WBC/mm3 (uncentrifuged specimen) OR =5
WBC/hpf (centrifuged specimen) trumps the dipstick result and means the child is eligible. A
positive microscopy result will require that the urine be cultured to rule out a UTIL. In this
situation, the coordinator should tentatively reschedule the randomization visit and wait for the
result of the urine culture.

If the culture results from the previous randomization attempt show no bacteria, then the child
may return to the clinic for randomization. The coordinator should obtain a urine specimen and
dip as usual during the second randomization attempt. Even if the dip shows pyuria, the
coordinator may continue with the randomization if there has been no recent fever or UTI
symptoms.

In rare situations a child may normally demonstrate positive pyuria. If the dip from the second
randomization attempt shows greater pyuria than the dip from the first attempt, the coordinator
should be careful to rule out the possibility of UTI.

2.5 Consent

2.5.1 Participant Informed Consent

Informed consent is a legal condition whereby a person can be said to have given consent based
upon an appreciation and understanding of the facts and implications of an action. The individual
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needs to be in possession of all of his faculties, such as not being mentally retarded or mentally
ill and without an impairment of judgment at the time of consenting. Impairments include illness,
intoxication, drunkenness, using drugs, insufficient sleep, and other health problems. In RIVUR,
the parent(s) or guardian of the participant will be consenting for the child.

Informed consent is a process, not just a form. Information must be presented to enable persons
to voluntarily decide whether or not their child will participate as a research subject. It is a
fundamental mechanism to ensure respect for persons through provision of thoughtful consent
for a voluntary act. The procedures used in obtaining informed consent should be designed to
educate the subject population in terms that they can understand.

Included in the ‘informed’ process:
1. Description of the overall experience that will be encountered.

2. Description of the risks and benefits that subjects may reasonably expect to encounter.

3. The parents or legal guardian must be told the extent to which their personally
identifiable private information will be held in confidence.

4. Identification of contact persons who would be knowledgeable to answer questions of
subjects about the research, rights as a research subject, and research-related injuries.

5. Explanation of the right to withdraw at any time without penalty. It is equally important
to explain any foreseeable consequences to them should they unilaterally withdraw while
dependent on some intervention to maintain normal function.

Eligible children invited to participate in the RIVUR study will be consented for study
enrollment. Each site’s Project Coordinator or other trained study staff member must perform
the formal process of obtaining informed consent from the parent(s)/legal guardian of the child
for enrollment. Failure to obtain informed consent and a signed consent form from the
parent(s)/legal guardian of each potential participant before screening and/or before enrollment is
a serious protocol violation. Note: Foster parents are not considered legal guardians.

The informed consent process must include an explanation of the nature of the study and its
rationale, examination procedures, specimen and data collection procedures, randomization, the
duration of the study, the importance of compliance to study procedures, and the potential risks
and benefits. Parents and/or guardians must be told that they are not obligated to participate, that
there will be no penalty for declining to participate, and that their treatment will not be
compromised if they choose not to participate or cease participation at any time.

Ample time must be provided for each parent or guardian to read and understand each site's IRB-
approved consent form, and to ask questions. If a parent or guardian cannot read, clinic staff
must read the consent form for the adult, or use an audiotape of the consent form. Parents or
guardians who do not understand English should have the consent process administered in the
participant’s language in the presence of the Project Coordinator or appropriate recruitment staff,
and the consent form must be translated in the language spoken by the patient and approved by
the IRB at that clinical center.
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2.5.1.1  Consent for Specimen Storage at the Repository

NIDDK/NIH has included in the RIVUR trial the opportunity for the participants to contribute to
the NIDDK biosample and genetics repositories. Some of the specimens collected during the
study will be stored at the central repositories to be used for future research. Each participant
must be separately consented to contribute specimens to the NIH-designated repositories. These
consents may be covered during the RIVUR consenting process. If a family has any desire to
limit the specimens to be stored, they should be free to do so without repercussion. Each
specimen collected has a 'date for use by' if the family does not wish for an open-ended time
period of specimen retention.

25.1.2 Consent Tracking Form (ICT)

Each consented parent or guardian should receive a signed copy of the study consent. The site's
signed consent form copy is to be filed with other confidential participant information. Upon
completion of the consenting process, an Informed Consent Tracking (ICT) form is to be
completed for each participant prior to randomization. It is again completed on any contact
occasion when the parent or guardian notifies the study that they would like to modify their
consent, or withdraw from the study.

It is imperative that the Study Coordinator keeps track of what specimens have been consented
for collection. It is a serious protocol violation to collect a specimen and ship it to a repository if
the family has not consented. The report from the DMS will be able to keep the Coordinator
informed, but the Coordinator will need to inform the phlebotomist about repository restrictions.

25.2 Obtaining a Medical Release

Endpoint data collection as well as adverse event reporting will require review and abstraction of
medical records for health care received outside the clinical center’s hospital. Study personnel
must obtain a medical record release form to obtain data from the outside care provider. Medical
release forms should include the purpose of the request, the information that will be requested,
and the time period related to the request. The release form should be reviewed with the
participant during the informed consent process, prior to the participant signing the form.

2.5.3 Health Insurance Portability and Accountability Act (HIPAA)

The Health Insurance Portability and Accountability Act (HIPAA) require that all research
collecting identifiable health information on an individual be in compliance with HIPAA
standards and regulations. HIPAA regulations specifically apply to research studies collecting
Protected Health Information (PHI). PHI is defined by HIPAA as health information transmitted
or maintained in any form or medium that:

1) Identifies or could be used to identify an individual; and
2) Is created or received by a healthcare provider, health plan or employer, and
3) Relates to past, present or future physical or mental health or condition of an individual.

Compliance for each Center will require that each participant read and sign a “HIPAA
Authorization to Use and Disclose Individual Health Information for Research Purposes” form.
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These forms must receive IRB approval at the clinical site prior to their use and thus, prior to the
enrollment of any RIVUR participant. The participant should receive a copy of her signed
authorization.

In addition, all study personnel who have contact with potential participants or data are required
to complete a course on human subjects’ protection. Each Center PI and the directors of the
Coordinating Center and Central Laboratories are responsible for ensuring that their personnel
have completed an approved training program.

2.6 Scheduling a Randomization Visit

Once a child is determined to be eligible for participation in RIVUR, and appropriate data is
collected, the randomization and baseline visit should be scheduled for the child's enrollment.
Informed consent can occur at this time, or at the beginning of the randomization visit.
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Chapter 3: Radiology

3.1 Overview

Renal/bladder sonograms will be used to screen participants for obstruction or other
anatomic abnormalities of the urinary tract. DMSA renal scans will be used to determine
the presence and/or worsening of cortical defects, and to assess the severity of renal
damage. Contrast VCUGs will be used to identify and grade the severity of VUR.
Results of all images will initially be interpreted at participating institutions. RIVUR
study evaluations will be made through independent readings by reference radiologists
and nuclear medicine investigators using standardized grading systems. These reference
radiologists will make up the Imaging Studies Reading and Classification Committee.

3.2 Radiographic Images
3.21 DMSA

DMSA scans will be used to determine the presence of cortical defects. Renal images
should be obtained 1 ' - 3 hours after IV administration of an age-appropriate dose of
DMSA. Administered dose of 3-5 mCi/1.73 m2 body surface area or 50-100 uCi/kg body
weight (minimum dose of 0.5 to 1 mCi) is advised. Planar images obtained with parallel-
hole collimator, with or without pinhole magnification, are acceptable. SPECT images
are not acceptable for this study.

Planar Imaging without pinhole magnification:

Posterior and both posterior-oblique renal images should be obtained using a high-
resolution collimator, 256 x 256 matrix, and 500,000 - 1,000,000 counts per image.
Appropriate zoom should be used to eliminate bladder activity from the field of view.
Differential renal function should be calculated on the posterior image by background

subtracted number of counts in each kidney as percentage of total number of counts in
both kidneys.

Pinhole Imaging:

A posterior image of the kidneys using a parallel-hole collimator (300,000-500,000
counts) should be obtained for calculation of the renal differential function. Magnified
posterior and posterior-oblique images of each kidney are then obtained using a pinhole
collimator with a 4 mm insert. 120,000-150,000 counts should be accumulated for each
pinhole image.

Interpretation of DMSA scans:

Cortical defects (dysfunction) will be defined as focal or diffuse decreased uptake with or
without volume loss. Using criteria established by Majd (1) defects with preserved
contour (without volume loss) will be classified as acute pyelonephritis and those with
obvious volume loss/cortical thinning will be classified as cortical scar. The cortical
defects will be assessed semi-quantitavely by dividing the renal cortex into 12 equal
segments. The location and number of renal parenchymal segments affected will be
determined and the extent of the renal abnormality will be graded as outlined in Figure 1.
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These evaluations will be made by two reference nuclear medicine investigators on the
Imaging Studies Reading and Classification Committee.

See Appendix 1 for an example of a DMSA image.

r T e /stem for characterizing extent of renal scarring

A

Grade  Description

No kidney segments affected

1-2 kidney segments affected

3-4 kidney segments affected

>4 kidney segments affected

Global atrophy characterized by a diffusely
scarred and shrunken kidney.

A LWN—=O

3.2.2 VCUG

A contrast VCUG will be used to identify and grade the severity of VUR. Morphological
abnormalities of the bladder and the appearance of the urethra will be noted. VUR will be
graded according to the five-grade system of the International Reflux Study Group (see
Figure 2 below): Grade I, reflux into ureter only; Grade II, reflux into ureter, pelvis and
calyces without dilation; Grade III, mild to moderate dilation and/or tortuosity of the
ureter and moderate dilation of the renal pelvis but little or no blunting of the fornices;
Grade IV, moderate dilation and/or tortuosity of the ureter and moderate dilation of the
renal pelvis and calyces; and Grade V, gross dilation and tortuosity of the ureter and
gross dilation of the renal pelvis and calyces.
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Figure 2
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International classification of vesicoureteral reflux (YUR) Modified
from International Reflux Committee. Medical versus surgical treatment of
primary vesicoureteral reflux. Pediatrics 1981, 67:392.

Sedation during performance of VCUG is neither expected nor required as part of this
trial. Institutional policies on sedation will not be modified for study participants.
However, the study will record whether or not sedation is used and, if used, the name of
the medication(s).

Results of the VCUG will be initially interpreted at participating institutions; the digital
image will be acquired for verification of the degree of VUR by two reference radiologist
investigators on the Imaging Studies Reading and Classification Committee.

3.23 Renal/Bladder Sonogram (Ultrasound)

Renal/bladder sonograms will screen for obstruction or other anatomic abnormalities of
the urinary tract, such as ureteropelvic junction obstruction, a posterior urethral valve, or
hydronephrosis associated with an ectopic ureter or ureterocele.

3.24 References
1. Majd, M, Seminars in Nuclear Medicine 1992. 22: 98-111.

2. Rushton, H.G., et al., Evaluation of 99mtechnetium-dimercapto-succinic acid renal
scans in experimental acute pyelonephritis in piglets. J Urol, 1988. 140(5 Pt 2): p.
1169-74.

3. Andrich, M.P. and M. Majd, Diagnostic imaging in the evaluation of the first urinary
tract infection in infants and young children. Pediatrics, 1992. 90(3): p. 436-41.

4. Goldraich, N.P., O.L. Ramos, and I.H. Goldraich, Urography versus DMSA scan in
children with vesicoureteric reflux. Pediatr Nephrol, 1989. 3(1): p. 1-5.
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3.3 Clinical Site Procedures

3.3.1 Obtaining Scans

Coordinators should schedule and/or obtain radiographic images on participants as
required per protocol and described in the MOP Chapters on baseline, follow-up, and
endpoints data collection.

Non-protocol interim DMSA scans, requested by the DCC following a febrile UTI or
treatment failure determination, are to be scheduled within 7 days of notification. Since
assessment of these images is time-critical, images must be obtained and mailed to the
reference radiologists as soon as possible. The DCC will notify sites of treatment failure
determinations within 2 weeks after the images are received by the reference radiologists.
Sites are asked to notify parents of any change in status within 3-4 days.

The images can be obtained either as electronic images on CD (preferred) or films.
Electronic images should be collected as DICOM format with the site‘s local reading
software. Coordinators will need to obtain one copy of all digital images, as well as
associated local radiology reports. One copy is stored at the clinical site as study source
documentation after using it to upload to the RIVUR PACS (see Section 3.3.4).

3.3.2 Identification / De-identification and Encryption

Images, films, and reports are to be de-identified of patient information as required at
each individual site prior to upload for the reference radiologists.

If you are unable to upload an image then you should de-identify the data sufficiently or
you may use Winzip Pro 11.2 to encrypt the files before you send them to the reference
radiologists.

If your institution is unable to include the DMSA report in DICOM format then you will
need to convert it and upload it into the PACS. You will need to convert the report into
either a pdf file or scan in as an image file. Please see Appendix 3.5 for further
instructions. Ultrasounds and VCUG reports are not required unless specifically
requested by a reference radiologist or DCC staff.

3.3.2.1 1D Labels

The DCC will provide pre-printed ID labels for each site. The ID labels correspond to
the participant ID numbers, and include contact occasion and sequence number pre-filled
for baseline, 12-month (CO=07) and end-of-study 24-month (CO=13) scans. Additional
labels are included for non-protocol interim DMSA®s. These will require recording of
contact occasion and sequence numbers as appropriate. These radiographic labels will be
used to identify the radiographic scans and allow us to identify studies that belong to a
single patient.

The preprinted labels with participant ID numbers are to be affixed to CD cases, on every
page of film, the local report pages, and the inventory and shipping logs. ID numbers
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including contact occasion and sequence number (see Section 5.2) also need to be written
on the CD, marking on the top of the CD with a black sharpie.

3.3.3 Data Collection Forms at the Clinical Sites

« DMSA Sedation Form (DSF)

« DMSA Scan Shipping Form (DSS)

« VCUG Sedation Form (VSF)

« VCUG/US Scan Shipping Form (VUS).

3.3.3.1 Sedation Forms

A sedation form is to be completed for each DMSA and VCUG image, using the VCUG
Sedation Form (VSF) or DMSA Sedation form (DSF) to document sedation used during
the scanning. These forms are to be completed for each participant and scan, regardless
of whether sedation was used. This is information the Coordinators must request at the
time they are requesting the scans.

3.3.3.2 Shipping and Inventory Logs

When preparing to mail or upload images to the reference radiologists you will need to
complete the DMSA Scan Shipping Form (DSS) and/or the VCUG/US Shipping Form
(VUS), providing an inventory of the collection and including the shipping/upload date
that correspond to the images being mailed/uploaded. Each scan being shipped must be
accompanied by an appropriate study shipping log.

Data from these shipping and inventory logs must be entered into the study DMS. Copies
of completed logs associated with a shipment are to be included with each mailing.
Coordinators can complete the accompanying logs by hand, or print off the data screen
from the DMS.

3.34 Mailing Instructions

DMSA Images and corresponding local reports that are NOT ABLE TO BE
UPLOADED are to be mailed to:

Massoud Majd, MD
mmajd@cnmec.org

Children's National Medical Center
Department of Radiology

111 Michigan Ave., NW
Washington, DC 20010-2970
Phone: 202-884-5088

and
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Harvey A. Ziessman, MD
hziessm 1l @jhmi.edu

Professor of Radiology

Director of Nuclear Medicine Imaging
Johns Hopkins Outpatient Center

601 North Caroline Street, Suite 3231
Baltimore, MD 21278

Phone: 410-955-5152

Fax: 443-287-2993

VCUG and Ultrasounds Images and corresponding local reports that are NO ABLE TO
BE UPLOADED are to be mailed to:

J Michael Zerin, MD

jzerin@dmc.org

5021 Champlain Circle

West Bloomfield, M1 48323

Phone: 248-538-9260 (home)
313-745-7080 (work)

Fax: 313-993-0393

and

Jeanne Chow, MD
Jeanne.Chow(@childrens.harvard.edu
Department of Radiology

Main 2

Childrens Hospital Boston

300 Longwood Avenue

Boston, MA 02115

Phone: 617-355-4631 (Rhonda Johnson assistant)
Fax: 617 730 0573

When mailing or uploading scans, please send an email notification to each radiologist
and the DCC using the preprogrammed email group available on the RIVUR Website for
“DMSA Reference Radiologists” or “VCUG/US Reference Radiologists.” The email
should be titled ,,RIVUR Radiology Shipment™ and indicate the number of studies
included, the date shipped, and the site sending the shipment.

There are no specific requirements regarding how to mail (i.e. US mail, FedEx) baseline
scans; sites can choose the system convenient for them. Interim DMSA scans that
indicate scarring on the local report will require a more time urgent procedure for
shipping, analysis and reporting. These need to be collected as soon as possible and
mailed FedEx overnight.
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34 Radiologist Procedures
34.1 Storage and Extraction of Images/Films

If the files arrive from the site in an encrypted zip file format on CD then unzip the
file to enable reading.

If files are downloaded from CD*S to the radiologist"s computer, folders must be created
and named to match the ID label on the CD, indicating the ID number, contact occasion
and sequence number (i.e. MA02062 01 00). If possible, files on the CD should also be
renamed when saved on the computer/laptop in the folders. It is critical that there is a
link from the images on the computer to the Participant ID number.

All laptops and computers containing study data should be stored in a secured location.

3.4.2 Reading and Recording Scans

Each member within a pair of reference radiologists will read either via the RIVUR
PACS or cd and record reading results independently onto separate forms in the Web
based data management system (DMS). Images should be viewed via the RIVUR PACS
system. See Appendix 3.4 RIVUR PACS Viewing Instructions for more information.
Images are to be read within 10 days of receipt or notification of upload. Interim images
following a febrile UTI or treatment failure determination are time critical and must be
assessed as soon as possible, within 7 working days.

Reading results can be recorded either on the paper data collection forms then entered, or
entered directly into the DMS. At any time when reading results are recorded on paper
prior to entry in the DMS, the paper is considered source documentation and must be
saved for at least 2 years following the termination of the study.

343 Data Collection Forms needed by the Radiologists
Each image type has a data collection form associated with it, copies are included with
the MOP and are also available on the study website.

« DMSA Results Form (DMF)

« VCUG Results Form (VRF)

o Ultrasound Results Form (URF)

344 Adjudication

Paired readings of images with any discrepant data items will require adjudication.

The Data Management System (DMS) will have reports available that will identify
images and reading results that need adjudication. These reports will be available to both
members of the pair of radiologists. Section 3.5.5 will be added to this chapter at a later
date and will contain a description of the DMS reports regarding radiology.
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Adjudication of images is done by telephone conference, set up by the lead adjudicator.
The DCC may occasionally sit in on the adjudication calls monitoring the process.

One member within each pair of reference radiologists will take a lead in managing the
adjudication procedure, assuring the database reflects the adjudicated results. The lead
adjudicator is responsible for setting up the communication for any needed adjudications
twice monthly, and for the final data entry of the adjudicated results into the newly
created adjudicated record (see Section 3.5.4).

The lead adjudicator is also responsible for keeping documentation on the decision
making processes used in adjudicating results and on the comparing of notes taken during
the individual readings. This documentation will be shared with the DCC and used to
modify the forms or procedures used in the main study and provide the appropriate
documentation on the decision making of this study endpoint.

The assignment of the lead adjudicator can be alternated/shared among the pairs of
radiologists, throughout the study. Notification to the DCC is required when making a
change in assignment so that privileges to the DMS adjudication functions can be
transferred.

3.5 Data Management for Reference Radiologists

3.5.1 Identification of Images

The clinical sites are responsible for labeling all images with the participant ID, contact
occasion, and sequence numbers. These 3 numbers assure each image is uniquely
identified. All participants will have DMSA"S at baseline, 12-months, and 24-months,
VCUGs at baseline and 24-months, and ultrasounds at baseline.

Contact Occasion numbers are as follows:

Contact Occasion Visit
01 Baseline
07 12-Month Follow-Up
13 24-Month Follow-UP

Participants who are deemed treatment failures may require DMSA scans at other times
during follow-up in the study. These will be labeled appropriately by the clinical site with
the correct contact occasion and sequence number.

The information that identifies each data collection form and/or each data record as a

unique record in the RIVUR DMS is the key field information contained in the “header”
box at the top of the first page on all forms.
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Example Header:

FORM CODE: DM1 Contact SEQ

ID NUMBER: VERSION: A 11/13/06 Occasion #

ID Number — This is the first part of the ID label on each image received from the
clinical centers, which corresponds to the participant ID. All RIVUR ID*s are 7 fields
long and include a site mnemonic as the first 2 fields, followed by 5 numbers that include
a check digit for quality control.

Form Code / Version — identifies a unique data collection form. The results from
reading the radiographic images are recorded on 3 data collection forms, one for each
scan type. Versions will change as revisions are made to the data collection forms.

Contact Occasion and Seq# - These are the 2™ and 3™ numbers after the ID that is
contained on the ID label of each image. For example: PT01515 01 00, the participant
ID is PT01515, contact occasion 01 (baseline), and seq# 01 (the first occurrence within
the ID and CO.

Each image reading is entered into 2 different files, one for each member of the
radiologist pair. For data entry, the reference radiologists are assigned the following
codes, which identify the form code for entry, providing unique records for each reading:

DM1 - Massoud Majd

DM2 - Harvey Ziessman

VRI1 and UR1 — Michael Zerin
VR2 and UR2 - Jeanne Chow

In the event that adjudication between the paired readings is necessary, a 3" file is
created that will have form codes DM3, VR3, and UR3. Only the lead adjudicator (Majd
and Zerin) can modify data in the 3™ form. See Section 3.5.4 for specific instructions on
how the adjudication process works in the DMS.

Administrative Information

The last set of questions on each RIVUR data collection form contains administrative
information. This includes the date of data collection (image reading), the method of data
collection (by paper recording first or directly into DMS), and the initials of the
Radiologist. Entering the last field, initials of the radiologist into the DMS is the flag to
the DMS and DCC that the image reading is complete and reports can be run. Until this
section is entered, it is assumed that readings of this scan are not complete.

3.5.2 Official Study Documents

All current versions of the study MOP and data collection forms are available on the
study website at http://www.rivur.net. Documents are stored as PDF files to retain
formatting.
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3.5.3 Data Management System User’s Guide

The RIVUR Data Management Users Guide is located in Chapter 14 of the RIVUR
MOP. All DMS users should be familiar with this document.

3.54 DMS Query Resolution - Adjudication

Adjudication is a function performed under “Query Resolution.” Only the lead
adjudicator has write access to the adjudicated records, while the other radiologist has
browsing privileges.

Once in the “Query Resolution” screen, the left hand panel will indicate the ID numbers
of any images requiring adjudication of at least one data item. Clicking on the ID will
identify the contact occasion and adjudication forms associated with the image.

Clicking on a file, will bring up an adjudication record (DM3, VR3, or UR3), which will
be pre-filled with the values entered originally by the lead adjudicator. Fields that are in
agreement will appear with shading and will not allow modification. Fields requiring
adjudication will be blank. When the cursor is on each of these fields, pressing F1 will
cause a comment to pop on the screen that provides the previous data values from both
radiologists that are in need of adjudication.

In the event that the adjudication process results in needing to change values on other
fields that were not discrepant, that modification must be made through the normal
“Remote Data Entry” process on the adjudicated file (DM3, VR3, or UR3), after
resolution is complete. Changes needed on images reviewed that did not require
adjudication are done in the original DM1-2, VU1-2, and UR1-3 files, which could result
in adjudication if there are any new discrepancies.

The DMS will have reports that will list out images and data items needing adjudication
for both radiologists review.

Appendix 3.2 contains an FAQ providing more information on the adjudication process
in the DMS.
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Appendix 3.1 — Example DMSA Images
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Appendix 3.2 — RIVUR Image Adjudication FAQ

1) What images need to be adjudicated?
Any image result with one or more discrepant values between the 2 radiologists is flagged for
adjudication. Currently, the adjudication system looks for a 1:1 exact match.

2) How are images determined to require adjudication?

Each night a process runs that looks for completed and matched records (matched on ID, Contact
Occasion (CO), sequence number (Seqno), and form version), compares all data items, and
assesses if there is the need to adjudicate any of the results. A completed record is one that has
had the radiologists initials entered into the last administrative field of the image records.

If an adjudication is determined to be needed, the original records are locked (DM1, DM2, VRI,
VR2, URI, UR2) from additional entry or modification, and a new record is created for
adjudication (DM3, VR3, UR3). The adjudicated record is pre-filled with data that is not
discrepant. These fields are also greyed out. The fields requiring adjudication have been left
blank and are easily identified. With the cursor on a blank field, typing ,,F1, the help key,
produces a pop-up window that contains both radiologists original and discrepant responses.

3) How do the radiologists know an image needs to be adjudicated?

Both pairs of radiologists can find out which images need adjudication by viewing the DMS
reports ,DMSA Adjudication Report™, orthe ,,VCUG and Ultrasound Adjudication Report®“. This
report will list each scan (ID, contact occasion, sequence number) needing adjudication, and the
fields requiring adjudication.

Recall that field names in the system correspond to the form name, and the question number on
the form. Example DM1A2 refers to the DMSA Results form, version A, question #2.

The adjudicator (Majd or Ziessman) also knows what images require adjudication through access
to the ,Query Resolution* function in the DMS. All images (identified by ID, CO, Seqno)
requiring adjudication is listed in the left hand hierarchical menu (similar to the ,[Data Entry*
function).

4) What is the process for the radiologist to adjudicate?

One of each pair of radiologist is predetermined to be the adjudicator. It is expected that
adjudication is done over the telephone with both radiologists communicating during the process.
In this way, the adjudicator can document rules and standards that are derived during the process.
Documentation of these rules and standards will be needed to assure consistency of image
assessments throughout the study, and provide information on the process for future manuscripts.

5) How does the ‘Query Resolution’ system work to allow adjudication?

Adjudications and the entry of data resolutions are performed in ,,Query Resolution” mode in the
DMS. This is one of the features offered when you enter the RIVUR DMS. It is very similar in
look and appearance to ,,Data Entry” mode.
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Appendix 3.2 — RIVUR Image Adjudication FAQ

Only the adjudicator has access to records in ,Query Resolution, and accesses them using the
familiar hierarchical menu on the left hand side. This menu only lists records needing
adjudication. The 2™ radiologist cannot access these records, but is able to go into ,,Data Entry*
and browse his original image assessment during the adjudication procedure.

Once an adjudicated record is open, the adjudicator moves through the new record (DM3, VR3,
or UR3), and at each blank field, reviews each radiologists result (F1 for this information), then
through discussion, the radiologists agree on the final result. The adjudicator enters this result in
the field. All the same rules of data entry apply in the ,query system™as in the ,data entry
system™ (except that the fields not requiring adjudication are not accessible).

Once an image has completed adjudication, the adjudicator enters the administration data, date of
adjudication, and their initials. This signals the system that the adjudication process is complete
for this image. The evening process will then move the completed adjudicated records from the
,query resolution® system back into the ,data entry' system.

6) Can data be modified or updated after an assessment is entered as complete?

An assessment is considered complete when the radiologist enters their initials into the data
form. Data can be modified or updated until the nighttime process determines adjudication is
needed. If adjudication is needed, the original records are locked, and updates or modification
can then only be made through the adjudicated records (DM3, VR3, and UR3).
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Appendix 3.3: RIVUR PACS Uploading Instructions

1.

to PACS website: https://www.rivurpacs.net/novaweb/defaultadmin.aspx

—adli”

% Diagnostic Viewer

e

Admin Console

«<  Lite Viewer

& Single Study Access

Once you have the radiology cds and converted DICOM reports for DMSAs - Go

2. Click on “Admin Console” and log in using your username and password (same

as DMS, if no #*s in DMS password then add 600 to end of password)

. net/novaweb/services)

i Console  View Help

[= [0 ][X]

iE e

‘:U;e,rg ,M:edicaIGroups Roles 'PatientGroups Facilities Machines"BackupSlalus

Filters

Message: 1 User.

Context: ‘ Type:
Machine: ‘ Date:
Machine Source Occurred Type

Message

Event Log iAudil Log | Statistics | Configuration | Server Status | Destinations | Route Rules | Route Queue | DICOM Options || Studies | Patients | Server Options | Archive | Printers | Lexicon | Reports|

‘AII Types v ‘

|Last 5 Minutes v |

Context

https:/fwww.rivurpacs.net/novaweb/...

User name: | dmsus

Password: ‘

Stored

3. Go to the “Studies” Tab and make sure you have set the “Patient Group” to

Unassigned, and the Date to “all”.

% NovaPACS Admin Console - (https:/fwww.rivurpacs.net/novaweb/services as adbritt)

Search

[] Auto-Refresh

i Console View Help
iEe

Users NiedicalGroups Roles | Patient Groups || Faciliies | Machines | Backup Status

Event Log | Audit Log | Statistics | Configuration | Server Status | Destinations | Route Rules | Route Queue | DICOM Option:

I!é}:dlr;; kalienls Server Options | Archive | Printers | Lexicon | Reports
2 e
Eilter
IF'atientGmup: |Unassigned v l Last Name: [ | Date: | |<all> v I
Patient ID: l First Name: ‘ ‘ Status: |<all> v ‘
Accession: l 7“ Modality: ‘( all> 7\'} Invalid items only  []
Patient Group Patient ID Patient Name Accession Study ID Study Date Description Status Current User F Add...
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Appendix 3.3: RIVUR PACS Uploading Instructions

4. Insert the CD into the computer. Wait to see if it loads a viewer program (if so
close it).

5. Click on “Import” in the lower right hand menu

7l ovaPACS Admin Console - (https:/Awww.rivurpacs.net/novaweb/services as adbritt)

i Console Yiew Help

| Users | Medical Groups | Roles | Patient Groups | Facilties | Machines || Backup Status|

| Event Log | Audit Log | Statistics | Configuration | Server Status | Destinations | Route Rules | Route Queue | DICOM Dpliuns‘ Studies ‘Pat;ﬁ ‘\Eetvev Options | Archive I Printers || Lesicon I Reports |
Filters

Patient ID: First Name: l:l Status: <all> v
Accession: Modality: Invalid items only  [7]

Patient...  Patient ID Patient Name: Accq Broyzeiiontiplder @EJ jon Status Current User Radiolo Add.

Select the folder to import from,

Remove

@ Deskkop A
# ID My Documents Move...
=] ﬂ My Computer

] ﬂ 3% Floppy (A:)
[# % Local Disk (C:)
3, DADLD A

EIFFE

=
# 32 studies (3:)
3] x uccadb on 'isi.cscc.unc.eduihomethome' (F

® 38 sas(s:)

] G’ Control Panel ¥

|~

6. Select the entire CD drive (or the specific report image if importing report) and
click “OK”

7. Allow to import and wait until it says “import complete” in the box itself. (Make
sure it has some amount by Suceeded.)

{?'I‘cNovaPAC$<Admin Console - (https://www.rivurpacs.net/novaweb/services as adbritt)

i Console View Help

iEe

Users Hﬁédicalﬁmupis‘\‘; Roles | 'Palieanmups' ;\-Facililies [ Machines | Backup Slalu;}

Event Log | Audit Log | Statistics | Configuration | Server Status | Destinations | Route Rules | Route Queue | DICOM Oplions‘ Studies lPakients || Server Dptions | Archive | Printers | Lexicon | Reparts |
Filters

Patient Group: <all> v Last Name: Date:

Patient 1D: | First Name: I Status: <all> v
Accession: i Modality: <all> :| Invalid items only  []

Patient...  Patient ID Patient Name Accession | StudyID Study Date Modality  Description Status Current User Radiolo Add...
Import Studies
Move...
IIlllIIIIllllllllllllllllllllllli
e
Succeeded: 15
Skipped: 9
Failed: 43 Details...

8. You should now see the file you just imported pop up as the only patient in your
studies list. Note the information that is listed under Patient name etc. (if more
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Appendix 3.3: RIVUR PACS Uploading Instructions

than one site is importing at a time double check that it is the correct child"s
information that you are importing — this is why it"s good to NO LONGER have
your hospital deidentify images unless IRB requires it)

%% NovaPACS Admin Console - (https:/fwww. rivurpacs. net/novaweb/services as adbritt)

i Console  View Help

(5 e

Users | Medical Groups | Roles | Patient Groups | Facilities | Machines | Backup Status | -

| Eventlog | AuditLog | Statistics | Configuration | Server Status | Destinations | Route Rules | Route Queue | DICOM DplionsJ Studies LPthignts’ Server Options | Archive | Printers | Lexicon | Reports |
Filters

Patient Group: Unassigned v ‘ Last Name: Date: <all> Zl

Patient 1D: | | FirstName: | Status: [<all> ZW

Accession: | 7‘ Modality: [<all> v Invaliditems only []
Patient...  Patient ID Patient Name Accession  Study ID Study Date Modality ~ Description Status Current User Radiolo Add...
Unassig.. PH10476_13 .00 PH10476_13_00 PH10476... 1 6/8/2010 2:34.07.. 0T New 2R 22

9. Click to the Patient tab. Make sure you have set the “Patient Group” to
Unassigned, and the Date to “all”. — You should see the file you just uploaded
here as the only one listed unless others are uploading (see #8 above).

% NovaPACS Admin Console - (https:/fwww.rivurpacs.net/novaweb/services as adbritt)

! Console View Help

iE e

| Users | Medical Groups | Roles | Patient Groups | Facilities | Machines | Backup Status

| EventLog | AuditLog | Statistics | Configuration | Server Status | Destinations | Route Rules | Route Queue | DICOM Options Studiel] Patients IServeertions‘ Archive | Printers | Lexicon | Reports
oo J

Filters

Patient Group: | Unassigned v ‘I Last Name: i \ Study Date: [<all> v/ |

Patient ID: ‘ First Name: 1 1 Invalid items only  []
‘7 Patient Group Patient ID Last Name First Name Gender | Bith Date Add...
| Unassianed PH10476 13 00 PH10476 13 00 o 1411901

10. Double click on patient and select your site for Patient group, then enter the
RIVUR study ID for Patient ID, First name, and Last name. (If it asks you to
merge files answer yes)

Patient Editor

Patient group: { PH-Philadelphia v E
Patient ID: W
First name: {HPI:H Eﬁéiﬁl
Last name: \PH10476] |
Gender: ' Other v |
Birth date: 11171301 |

I oK ] [ Cancel ]

11. Click to the Studies Tab and select your patient.
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Appendix 3.3: RIVUR PACS Uploading Instructions

12. Delete whatever is entered for Study ID and enter the Contact Occasion (2 digits)

and Accession = Sequence number (2 digits).

Study Editor

Patient Radiologist 2
ange...
PH10476, PH10476 o RO
Patient Group: ~ PH-Philadelphia Physician
Change...
ID:  PH10476 Change... il
= e Create New...
Study UID: |1.2.826.0.1.3680043.2.1208.143405521 \
SugylD: |13 | Swdvdate | & 8200 234007PM v
Accession: 00 ‘ Priority: {Houtine v
Description: )
Procedure: LS’cﬂ.Vaiant;tVedi — v\
Series:
Series 1D Modality Images  Description Add...
0001 o7 15
[contains 1 series)
Reviews... [ 0K l [ Cancel ]

13. Select the type of SCAN for “Facility” and hit enter. (Click “yes” when asked

about updating all files for the study)

DMSA = Any type of nuclear medicine scan— If you have to view in the

a.
viewer they look like two light gray beans.

b. VCUG = Voiding cystourethrogram— if you have to view in viewer it
looks like xrays of a child"s lower body with dark blob over their bladder
area that changes size.

c. US= Renal ultrasound — if you have to view in viewer it looks like a baby
sonogram with random colors on some images.

d. Other = Abdominal or other X-rays, CAT scabs etc. Some disks have
other random images that are not used in our study. Please label these as
Other if they are not one of the three above.

e. Ifimporting a report — select: Report-DMSA, Report-VCUG, Report-US

Chapter 3: Radiology

for whichever type you are importing. (NOTE: We only require that you
uploading DMSA Reports. VCUG and US are uploading upon request
only)
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Appendix 3.3: RIVUR PACS Uploading Instructions

14. To double check your upload, go back to the studies tab and select your site from
Patient group and make sure this scan is listed under the appropriate study id.

%5 NovaPACS Admin Console - (https:/fwww.rivurpacs.net/novaweb/services as adbritt)

i Console View Help

Ee

}'Users | Medical GrnupS ‘ Roles | Patient Groups | Facilities | Machines | Backup Status |
| Event Log | Audit Log | Statistics | Configuration | Server Status | Destinations | Route Rules | Route Queue | DICOM Dptions‘ Studies ‘ Patients | Server Options | Archive | Printers | Lexicon | Reports |

Filters
IPalientGroup: | PH-Philadelph v I Last Name: " Date: |<all> v
Patient ID: First Name: \' Status: <all> v
Accession: i Modality: \'( all> 4 Invalid items only 7]
Patient Group Patient ID Patient Name Accession  Study ID Study Date Modality ~ Description Status Current User »~ Add...
PH-Philadelphia  PH10465 PH10465, PH10465 il 13 8/3/2010 4:3251.. NM DMSA New 27
PH Phiadelphia PEA 76, PH1047E BIBI2010 23007 |
e v - o e TS o
PH-Philadslphia  PH18232 PH18292, PH18292 il o1 4/2/2010 400:50.. US PH18292_01_.. MNew 2,2
PH-Phiadelphia  PH18292 PH18292, PH18292 0 o 4/2/2010 956:40.. RF PH18292.01.. New 22 =
PH-Philadelphia  PH18011 PH18011, PH18011 00 07 3/10/2010 1154, NM PH18011_07_.. New 27
PH-Philadelphia ~ PH18255 PH18255, PH18255 00 01 2/8/2010 348:38.. NM NM New 22
PH-Philadelphia  PH18227 PH18227, PH18227 il o1 12/9/2009 3:45:0.. NM NM New 2.2
PH-Philadelphia  PH18243 PH18243, PH18243 il o1 12/9/2009 11:55... NM NM New 2.2 T
PH-Philadelphia ~ PH18227 PH18227, PH18227 il o1 11/19/2009 4:47-.. UbaSound  New 2,2

15. If disk doesn®t import and you run into errors — then contact the DCC hotline.
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Appendix 3.4: RIVUR PACS Viewing Instructions

1. Goto DMS -> Select Reports -> select “Radiologist to Read Report” , Print
report

2.Go to PACS website: https://www.rivurpacs.net/novaweb

' Diagnostic Viewer |
7, Admin Console
Lite Viewer

| Single Study Access

3. Click on “Diagnostic Viewer” and log in using your username and password
(same as DMS EXCEPT add 600 to end of DMS password)

www.rivurpacs.net (https:/fwww.riv...

User name: |

Password: [ [

[] Automatically lagin with this account

4. Go to the Facility Tab and select whatever types of images you would like to read
(including their corresponding reports).

5. Enter the study id you would like to view under “Patient ID”

& NovaPACS Diagnostic Viewer - Study Browser B a
File  Worklist  Study  View  Settings Help
EA Exit 7 Options... |fE Refresh Lists | ) Patient CD/DVD... J
VSeavchri
Saved Filtersr ) Qata Sol{rcem ijg Framer - qualily ) Ffalienk Group ) vFirslNaner Stuqyr!l;) i Acce;;iontt
L v | Vfi | (Al V‘ [[AII] Vi | (A | | |PH10476 |
Status Facility -
I | v

Filtered Studies ﬁ 3 Select All ][:} Add to Worklist ][E‘ Open ”E\ Open + 0Id ][ Open in Current Workspace

Date Anatomical Area Status Accession # Facility

Patient ID Study 1b |
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Appendix 3.4: RIVUR PACS Viewing Instructions

6. Select the scan you would like to view - Study ID = Contact Occasion and
Accession = Sequence number

7. Enter your reading form in DMS as usual.

8. If you run into errors or need more information please email
rivurpacs(@mail.cscc.unc.edu or call the hotline 1-866-257-7242
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Appendix 3.5: AutoImager by Mystic Media Conversion Instructions

o

Ashley Britt

£A Internet
\ Internet Explorer

E-mail
w  Movell GroupWise

|'—m Microsoft Office Wor|

Microsoft Office Exce

_ Adobe Acrobat 7.0
¢ Professional

* Irfanyiew

@ Calculator
m MoteTab Light

All Programs

(Next Page)

Chapter 3: Radiology

) wisauve £
[ DeepBurner 4
/) Games »
|@ LaTeX Applications »
@ Microsoft Office »
I Mozilla Firefox 4
I/ Novell Groupise »

@R »

I/ Sstanza

%}} ‘Windows Install Clean Up
[/ Microsoft Silverlight

@ Microsoft Default Manager
< Windows Live ID

fa AutoImager

Open the program. Go to start->all programs->autoimager->autoimager

ans for RIVUR Sites

@ sas »
|@ SAS IT Resource Management 4
[/ Sstartup »
|@ Symantec Client Security »
@ winzip »
() windows Media Player

I/ Irfanview »
[ NoteTab Light »
|@ Semaagic »
[ winRaR »
A~ Acrobat Distiller 7.0

A~ Adobe Acrobat 7.0 Professional

O adaobe Designer 7.0

Post-it® Software Notes Lite

1 musikCube 4

2/23/11

AutoImager

2, Uninstall AutoImager
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Appendix 3.5: AutoImager by Mystic Media Conversion Instructions

2. Click on “Conversion to Perform”, note what the Output folder is (default is my
documents), and then click on “Add files”

¢5 Autolmager = o]
File Edit Options Help

@Autolmager"

Files to Process 0 Files in List Filters Preview
G Add Files apply | Auto Apply
) Add Folder
Select all
Select None
X Remove
@ Clear
AV AT
Filters to Apply Conversion ko Perform Mo Filters Selected
£ Settings Resample Anti-Alias
Crop Resize Average
Deskew Rotate Bending
Select None | Flip Shear Border Remove
Mirror Add Noise Brightness
< >
]::g | C:\Documents and SettingsiuccadbiMy Documents '5
Qutput Folder

(Next Page)
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Appendix 3.5: AutoImager by Mystic Media Conversion Instructions

3. Select your * 1 * page DMSA local report pdf document you“ve created earlier and select
open.
' Autolmager

Add Files

Files to Process Look in: I (L} My Documents _v_I = &k B3~
gk Add Files =3 )DICOM -/E M
) Add Folder @ S)Images En
My Recent |5 My Data Sources o
Select Al Documents )My eBooks @I’c
Select None @ Ay Music BR
@My Pictures -t R
SC Hares Desktop 8y videos ',t R
@ Clear - @Red Kawa 7‘ R
—— | )Updaters -t Si
- / Appendix 3.3 RIVUR PACS UPLOADING INSTRUCTIONSvZ, pdf 1 Si
, AutoImager by Mystic Media Set up Instructions for RIVUR Sites updated.pdf 't W

= AutoImager by Mystic Media UNINSTALL Instructions for RIYUR Sites updated.pdf
lQ]Chatu:ng Meet Now 2010_10_05 12_S2.rtf

Filters to Apply

My Computer

" < Il | 3

& settings |-
Select None H My Network | File name: EX&MPLE . pdf L] I | Open
[L] Places
' Files of type: All Files L] Cancel
——
< | ’ v i -

(Next Page)
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Appendix 3.5: AutoImager by Mystic Media Conversion Instructions

4. Select “DCM — Digital Imaging and Communication in Medicine” then click “Process
files”

Autolmager

File Edit Options Help

@Autolmager"

Files to Process 1 File in List Image Yiew

@ Add Files C:\Documents and SettingsiuccadbiMy Documents\EXAMPLE., pdf
) Add Folder

Select all
Select None

X Remove
@ Clear

Filters to Apply Conversion to Perform

AWD - Microsoft FAX ~
BMP - Windows and O5/2 Bitmap i
CLP - Windows Clipboard

CUR - Windows Cursor

LT WA

{':} Settings

and Cormmunication in Medicine

EFS - Ehie
EXF - EXF Digital Still Camera Imaage File Format v

l% C:\Documents and SettingsiuccadbiMy Documents
Qutput Folder

Process Files

(Next Page)
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Appendix 3.5: AutoImager by Mystic Media Conversion Instructions

5. Select where you“dlike to output the files then click “Okay”
(if you want to skip this step you can select options at the top and uncheck “Show output
folder selection™)

!g F7 \U\.Vlllluv\-l

Files to Process — Image VYiew
Browse For Folder @@
g Add Fies |/1Pocume

) Add Folder Select Qutput Folder:
Select Al } M? C'or‘nbu‘ter‘
Select Mone & S 3% Floppy (A1)
[+ < Local Disk (C:)
X Remove # 2 DYD Drive (D:)
@ Clear # b CD-RW Drive (E:)
# 3% Home (H:)
# 2% Studies (3:)
& _ﬁ uccadb on 'isi.cscc.unc.eduthomeihome' (P:)
3% 5A5(S5:)
Filters to Appl Coll
{:’} Settings

To view any subfolders, click a plus sign above.

[Make MNew Folder ] [ OK J [ Cancel ]

FPS - Fnranailated PackServink

6. You have converted the report. You can convert another or exit (select “no” you don“t
want to save list).

7. Now upload into PACS like you would a cd (except select whatever folder and file you
saved into instead of the CD drive).
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Chapter 4: Randomization and Baseline

4.1 Overview

The goal of recruitment, eligibility determination, and randomization is to enroll eligible
children as quickly and efficiently as possible for inclusion into the study. The overall goal
of RIVUR is to randomize 600 children (300 per arm) over a 24-month recruitment period.

This chapter describes the procedures, data collection forms, and the ordering of procedures
and data collection that must be followed for randomization and baseline data collection.

4.2 Prior to the Randomization Visit

4.2.1 Initial screening and Informed Consent (ICT)

Prior to randomization, all potential participants must be initially screened, have local renal
ultrasound and VCUG results (with images and VCUG sedation information), and been
appropriately treated for their first or second gsUTI.

Informed consent procedures must be completed with the child’s parents or legal guardian
prior to randomization.

Refer to Chapter 2: Recruitment, Screening and Eligibility for full details on eligibility,
inclusion and exclusion criteria, and the process of informed consent.

4.2.2 Modification of Informed Consent

A participant may modify their Informed Consent at any time during the study. If a
participant indicates a change in their consent to participate in the study, complete another
Informed Consent Tracking Form (ICT).

4.3 Randomization and Baseline Components

The primary objectives of the randomization and baseline visit are to re-confirm eligibility,
randomly assign participants to the study medication (active treatment or placebo), obtain
baseline information, and distribute study medication. The randomization and baseline visit
is composed of the following parts:

1) Re-assessment of all inclusion and exclusion criteria

2) Randomization using the web-based DMS during entry of the ERF form
3) A brief physical examination

4) Collection of participant demographic characteristics and medical history
5) Collection of concomitant medication data

6) Collection of baseline blood, urine, and a rectal swab specimen

7) Parental completion of the self-administered questionnaires

8) Dosing assessment and distribution of study medication
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431 Data Collection Forms

The data collection forms required to complete the randomization and baseline data
collection are the listed below in Table 4.1.

Table 4.1 Randomization and Baseline Data Collection Forms

Forms Collected Prior to Randomization:
« Informed Consent Tracking Form (ICT)
« VCUG Sedation Form (VSF)

Forms Collected During Randomization/Baseline Contact:
« Eligibility and Randomization Form (ERF)

« Baseline Demographic Form (BDF)

« Physical Exam Form (PEF)

« Baseline Medical History Form (BMH)

« Concomitant Medication Listing/Coding Form (CMF)

« LIA (Life Impact Assessment) Questionnaire (LIQ)

« Dysfunctional Voiding Questionnaire (DVQ) — if toilet trained
« Medication Dispensing and Dosing Form (MDD)

« Medication Distribution Log (MDL) *

« Specimen Collection Form (SCF)

« Participant Contact Form (PCF) *

« Biospecimen Repository Shipping Log (NIDDK-USL) *

« Genetics Repository Shipping Log (NIDDK-BSL) *

« Rectal Specimen Shipping Log (RSL) *

« Central Blood Lab Shipping Log (CSL) *

« VCUG / Ultrasound Inventory and Shipping Log (VUS)

Forms Completed after the Baseline Visit (though still contact occasion = 01)
« Blood Specimen Results Form (BSR)

« Urine Specimen Results Form (USR)

« DMSA Sedation Form (DSF), unless collected prior to baseline

« DMSA Imaging Inventory and Shipping Log (DSS)

Reference Radiologist Forms (completed and entered by the radiologists)
o Ultrasound Results Form (URF)

« VCUG Results Form (VRF)

« DMSA Results Form (DMF)

* Not data entered

4.3.2 Ordering of Data Collection during the Visit

Sites may organize the Randomization and Baseline data collection to accommodate their
own staffing and organization needs. There are, however, a few things that are required and
need to be considered:
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1. Consent must be obtained and the ICT entered prior to any study data collection or
randomization.

2. A urine dipstick negative for pyuria is required prior to randomization to assure no new
infection is present. If pyuria is positive on dipstick (leukocyte esterase > trace), a
negative WBC (WBC < 10 WBC/mm?® or WBC < 5 WBC/hpf) obtained on this same urine
may trump the dipstick to document absence of pyuria. At this same time, urine for local
chemistries (creatinine and microalbumin) and repository storage should also be
collected.

3. Weight measurement during the physical exam must have been taken prior to blood
specimen collection, medication dosing, and distribution.

4. Randomization must occur before medication dosing and distribution.

4.3.3 Data Entry during Visit

RIVUR data collection can be recorded on paper data collection forms, or entered directly
online into the RIVUR data management system (DMS). Four forms are required to be
entered at the randomization/baseline visit: the ICT must be entered as documentation of
participant consent, the ERF must be entered to randomize the participant, the PEF must be
entered to provide appropriate weight measurement for dosing, and the MDD must be
entered to provide the study medication prescription including dose, number of medication
bottles, and bottle numbers to be distributed to the parent/guardian.

All other data collection forms can be entered after the clinic visit is completed. The DCC
requires all data collection forms to be entered within 5 working days of data collection.

4.4 Randomization

The process of randomizing participants in RIVUR is the official confirmation of all
eligibility criteria, and a final ruling out of potential exclusions. Randomization also assigns
each participant to either the active medication or placebo.

In order to enroll and randomize a child, he or she MUST be present in the clinic. You
cannot run the eligibility algorithm in the web-based data management system prior to the
clinic visit.

441 Verifying no new UTI prior to Randomization

Prior to randomization, you must verify that the child has not experienced a temperature
(>100.4°F or 58°C) anytime in the last 24 hours; this could be done by a telephone call the
day before the scheduled visit. If the child has been sick with fever, the Coordinator will need
to verify that this is not another UTI. Randomization must be rescheduled.

A urine dipstick test must also be performed and be negative for pyuria. In the event that

the dipstick is positive for pyuria, that same urine may be spun and checked for the presence
of WBC using microscopy. If pyuria is present, you must obtain a catheterized urine
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specimen for culture to verify that the child does not currently have a UTI. This would
require rescheduling of the randomization and baseline data collection. If the urine culture
results are negative, the child should be scheduled for randomization. During the
randomization, the urine should be dipped for pyuria, but the child may be randomized, even
if pyuria is present at the second attempt of randomization.

4.4.2 Eligibility and Randomization Form (ERF)

Eligibility verification is completed upon data entry of the ERF form, at this randomization
visit. You may have used this form initially as a tool to pre-screen or screen the child for
consideration. However, it is critical that this form is completed appropriately at this clinic
visit to officially verify all eligibility criteria. Some criteria may have changed since pre-
screening and screening.

Particular attention must be made to accurately assess the number of UTI’s that the child has
experienced. The child is eligible for RIVUR if they have had 1 or 2 UTI’s. In the event that
more than one UTI has occurred, in order for the child to be eligible, he/she may not have
been treated with prophylactic anti-microbials nor had a VUR diagnosis. The UTI
immediately preceding the enrollment into RIVUR will be called the index UTI. You must
have medical record documentation of the diagnosis of the index UTI, documentation of
fever or symptoms occurring within +24 hours of the beginning of the index UTI workup,
and documentation showing appropriate treatment for at least 7 days with an effective drug.

Refer to Chapter 2: Recruitment, Screening and Eligibility, and the ERF QXQ for specific
details regarding eligibility and the ERF form.

At the time of randomization, verify that the child is at least 2 months of age, and less than
72 months and the index UTI had occurred within 112 days of randomization. All VCUG
and U/S images must be collected prior to randomization, must also have been collected after
the index UTI and within the 112 days of the randomization date. The baseline DMSA must
be collected within 2 weeks of randomization and no more than 112 days from the index
UTL

443 The Randomization Procedure

In order to satisfy assumptions necessary for the validity of the statistical analysis that will be
used to evaluate the RIVUR trial, eligible participants must be randomly assigned to one of
the two treatments groups (active or placebo control).

Randomization occurs during the data entry process of the ERF form.
The randomization process does not result in the prescription or bottle number assignments
for study medication. This occurs only after the physical exam is completed, the Physical

Exam form (PEF) is data entered, and the Medication Dosing and Distribution form (MDD)
is completed and data entered.
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Refer to Chapter 2: Recruitment, Screening, and Eligibility for specific details on eligibility
and the ERF form.

443.1 Randomization Procedure Using the Data Management System

The Coordinator enters the data from the ERF into the DMS. As the ERF form is data
entered, the DMS will validate all responses. If an edit fails, the DMS will provide an
automatic query message and skip the entry to the end of the form, bypassing the
randomization. If all edits pass, the form asks “Do you wish to randomize this child to a
treatment group?” Entering a “Y” in this field automatically runs the randomization.

The eligibility/randomization program verifies the patient’s eligibility status based on the
entered responses. At this time you will the system will let you know that the randomization
was successful. You will not be provided with a treatment assignment. A successful
randomization will automatically send an email to the DCC notifying them of the
randomization.

In the event that the randomization program aborts and does not run, you will receive an
error message explaining the reason for the random information in the ERF. Make the
necessary corrections to the ERF begin the randomization procedure again.

4.4.3.2 Randomization and/or Drug Dosing Procedure when the Data Management
System is Not Functional

Since the randomization procedure requires entry through an internet connection, a backup
procedure is necessary for cases in which the clinic’s computer system is not functional, or
the WEB is inaccessible or not operating appropriately.

As soon as it is realized that a randomization is anticipated and the DMS is nonfunctional,
contact the DCC to arrange a remote randomization. Emergency randomization procedures
will be done over the phone with the DCC.

The DCC will provide the randomization, drug dosing and bottle number distribution over
the phone in this case:
e All necessary data collection forms must be completed on paper.

e The Eligibility and Randomization Form (ERF) must be completed to provide final
assessment, verification, and review of randomization eligibility.

e The Physical Exam Form (PEF) must be completed to provide the weight measurement
for dosing.

e The Medication Dispensing and Dosing Form (MDD) must be completed to provide
information for drug distribution.

e The Study Coordinator (or other appropriately trained staff member) can call the DCC at
866-257-7242, normally staffed from 8AM — 5SPM EST, Monday through Friday.
Randomizations at other times must be arranged in advance.
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e The DCC must receive faxed copies of completed ERF, PEF, and MDD data collection
forms prior to the randomization call.

e The Study Coordinator should have the Medication Distribution Log (MDL) available
during the call with the DCC (refer to Chapter 6).

e Participant baseline data collection can be ongoing while the process of emergency
randomization and drug distribution is being completed.

First, the DCC will attempt to solve the computer problem, if it relates to the RIVUR DMS.
If this fails, the Study Coordinator and the DCC will review the participant’s eligibility forms
over the phone, and obtain the participant’s weight. The DCC will then randomize the
participant and provide drug distribution information to the Study Coordinator.

(Note: Since chances for error are increased by transmitting eligibility data over the phone,
this system should only be used when absolutely necessary.)

As soon as the system at the clinical center becomes operational, entry of the ERF, PEF, and
MDD must be completed in the DMS system BEFORE ANY FURTHER
RANDOMIZATIONS CAN OCCUR, and the contact person providing the phone
randomization must be notified that this has happened. It is essential to enter any remote
randomizations into the RIVUR DMS in the order in which they were randomized by phone,
before using it for any further randomizations.

4.5 Baseline Data Collection

Baseline data is collected in order to adequately describe the population in the trial. This
includes demographic variables of gender, ethnicity and race, and includes socio-economic
factors such as income and education. Some baseline data includes collecting known factors
that may influence the outcome, such as concomitant medications being taken by
participants, and medical history information.

Baseline data collection can be obtained in any order that is efficient at the clinical sites.
Except for urine collection (required for final eligibility assessments) it is recommended that
the blood and rectal swab specimens not be collected prior to randomization. Any baseline
data collected prior to randomization will have to be repeated if the randomization is
rescheduled.

45.1 Physical Exam (PEF)

The physical exam includes temperature, blood pressure, height and weight measures as well
as a short abdominal exam, all reported on the Physical Exam Form (PEF). The weight
measurement taken during the physical exam will be used to assess the amount of blood
drawn for laboratory specimens and is used to determine the dosing and amount of study
medication to be distributed. Data entry of the PEF is required before drug distribution.

Refer to the PEF QxQ for item-specific instructions regarding administration.
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45.2 Baseline Data Collection Interviews

Much of the baseline data collection is done through interviewing the parent/guardian.
Parent/Guardian interview forms include the Baseline Demographic Form (BDF), the
Baseline Medical History Form (BMH) and the Concomitant Medication Form (CMF).

Section 13.9 of Chapter 13: Data Management and Administrative Procedures, includes
techniques for conducting questionnaire interviews.

Refer to the QxQ documents for the BDF, BMH, and CMF for item specific instructions
regarding administration.

45.2.1  Concomitant Medication Form (CMF)

Concomitant medications are often collected on patients involved in a clinical trial. This
data is collected based on parent/guardian’s report. Parents will be requested to bring in
medication bottles of any medications their child is currently, or has taken since the last
contact, or to record and bring in this information in the Participant Handbook/Diary.

Of particular interest are anti-microbial medications in addition to any other prescription
medications for chronic conditions, or medications for constipation or over-active bladder.
At baseline, only those medications currently being taken and the prophylactic antimicrobial
the child had been taking following his/her VUR diagnosis will be recorded along with the
start dates for the medication(s). In the case of the antimicrobial prophylaxis taken prior to
randomization, the date the medication was completed will be the day of randomization. The
RIVUR study medication does not need to be included on the CMF at any visit.

Concomitant medications are coded in order to summarize the data by a preferred term.
Coding of concomitant medications is assigned into the DMS at the time of CMF data entry,
using a drug dictionary (Master Drug Data Base v2 from Medi-Span) lookup table in the DMS
every RIVUR protocol-scheduled contact.

Refer to the CMF QxQ for more instructions on reporting concomitant medications including
instructions on coding a stop date for continuing medications, and Chapter 14: DMS User’s
Guide for information on coding.

45.3 Self-Administered Forms

453.1 Life Impact Assessment Questionnaire (LI1Q)

The Life Impact Assessment Questionnaire (LIQ) is a quality of life and resource utilization
instrument that is a self-administered questionnaire for the parent/guardian to complete. This
questionnaire can be administered with help, and must be used with an interpreter for
families who do not speak English.

Refer to the LIQ QxQ for form specific instructions.
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45.3.2  Dysfunctional Voiding Questionnaire (DVQ) and the DES Treatment Form
(DTF)

The DVQ questionnaire derives from a standardized scale and is designed to evaluate
voiding dysfunction and assess constipation. This is a self administered questionnaire for the
parent/guardian to complete with their child, if their child is already toilet/potty trained. The
questionnaire is intended to obtain information about the child and is worded for a child
respondent. This questionnaire can be administered with help, and must be used with an
interpreter for families who do not speak English.

After the DVQ has been completed by the family, the Coordinator should run the DMS
report entitled DVQ Score Report. The report will yield the score of the dysfunctional
voiding instrument. If the DVQ score for a girl is >6, or for a boy >9, the DES Treatment
Form (DTF) should be collected on the participant. The DTF is designed to give information
on DES treatments.

A child is considered toilet/potty trained when he or she is urinating and defecating in the
toilet or potty by themselves during the day.

Refer to the DVQ QxQ for form specific instructions.

4533 Challenges with Self Administered Questionnaires

In any survey, whether interview or self-administered, comprehension of the question is the
first challenge. However, the task is different in a self administered survey. In a self-
administered survey, respondents must first perceive the information before they can
comprehend it. Once respondents perceive the information, they must comprehend the
layout (the visual aspect) of the information as well as the wording (the verbal aspect).
Furthermore, respondents must comprehend much more than just the wording of the survey
questions and response categories.

In a self-administered survey, respondents are often given introductory material and
instructions. They must comprehend the instructions or directions that are meant to guide
them through the questionnaire. In an interviewer-administered questionnaire, the
interviewer plays a critical role in this perceptual process. In contrast, the entire onus of
perception is on the respondent in a self-administered format.

When respondents are asked to complete a self-administered questionnaire, they are being
asked to perform a task that from their perspective may be different from the task we wish
them to perform. From the respondent's perspective, the task may be similar to asking them
to view a picture, in which they are free to start anywhere and to make their own decisions as
to which parts of the picture to examine in what order.

However, from our perspective, this viewing method is detrimental, for it gives us very little
control over the perceptual process. From our perspective, it would be best if respondents
started at a specified place, read prescribed words (in order to comprehend the question or
stimulus) in the order in which we intend, provide answers to each stimulus, and move
sequentially through the questionnaire. In general, we do not want respondents to mark
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answers without having fully read and understood the questions and accompanying
instructions, nor do we want them to pick and choose which questions get answered and in
which order.

Advantages of self-administered questionnaires include anonymity and privacy which may
encourage more candid and honest responses, and lack of interviewer imposed biases. They
are attractive in that they can be given to a respondent to complete while staff continues with
other necessary tasks. However, disadvantages include no interviewer intervention available
for probing or explanation, respondents may feel they cannot ask for clarification, and
respondents are more likely to stop participating mid-way through a self administered
questionnaire.

For these reasons it is important that the Coordinator remain accessible to the parent/guardian
during the DVQ and LIQ completion. Instructions on how to appropriately fill out the form
should be provided, asking that respondents start with the first question and work down
through the form, completing all questions as best they can. Let the parent/guardian know
that there is no right or wrong answer to these questions. It is acceptable to provide
clarification on words or questions within these forms when necessary. However,
parents/children should be encouraged to respond based on their personal experience and the
way they think the answer best applies to them.

454 Laboratory Specimen Forms

45.4.1  Baseline Specimen Collection (SCF)

Refer to the detailed procedures on specimen collection, identification, processing, and
shipping documented in Chapter 5: Specimen Collection. Specimen collection and shipping
is documented on the Specimen Collection Form (SCF). The SCF QxQ provides specific
item instructions.

Urine and rectal swab specimens must all be collected at the baseline visit on each
participant. The urine collection should have occurred prior to randomization as part of the
eligibility check verifying pyuria does not exist at the time of randomization. All other
specimen collections should occur after eligibility is verified through entry of the ERF form
and randomization. Blood collection, also a part of baseline collection, can be scheduled
during the DMSA imaging if this occurs after the randomization visit. Section 5.5.3 in
Chapter 5 Specimen Collection, describes the blood specimens to be collected, and the
priority of collection.

45.4.2 Baseline Specimen Shipping Logs

Specimens shipped to central labs or repositories must also have shipping logs completed.
These logs are mailed with the specimens, providing an inventory of the shipment. They are
not data entered.

There are four specimen shipping logs:

« Biospecimen Repository Shipping Log (NIDDK-USL)
« Genetics Repository Shipping Log (NIDDK-BSL)
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« Rectal Swab Specimen Shipping Log (RSL)
« Central Blood Lab Shipping Log (CSL)

455 Medication Dispensing and Dosing Form (MDD, MDL)

Study medication is dispensed at the end of the randomization and baseline clinic visit.

At the end of the baseline visit, the participant/guardian should be given the study medication
bottles or the prescription to collect the bottles from the site’s pharmacy.

Medication dosing and bottle identification for dispensing is done through data entry of the
MDD form, using the participant’s weight measured during the physical exam. This weight
provides the dosing necessary for the participant. A DMS report will provide a prescription
with dose, number of bottles to be dispensed, and the bottle numbers to be dispensed for the
next 7 months until the next clinic visit. Section 4.4.3.2 addresses drug dosing when the
DMS is non-functional.

Distribution of study medication should be recorded by the Coordinator on the participant’s
Medication Distribution Log (MDL). If a pharmacist dispenses the study medication, the
pharmacist should record the date of distribution on the pharmacy’s MDL (MDL-P).

Refer to Chapter 6: Study Medication for detailed instructions on study medication
distribution procedures, and the MDD QxQ for form specific information.

4.5.6 Radiographic Images (VSF, VUS, DSF, DSS)

Results of the renal/bladder ultrasound and VCUG are required as part of the study eligibility
criteria, and must be completed prior to randomization for eligibility criteria, and within 112
days after diagnosis of the index UTI. In addition, a Baseline DMSA scan is required for all
participants. The Baseline DMSA must be completed within 2 weeks of randomization
(before or after), and no more than 16 weeks (112 days) after diagnosis of the index UTIL.
Some participants may already have had the DMSA study completed at the time of
randomization. If the Baseline DMSA has not already been performed at the time of
randomization, the Coordinator should schedule one immediately, in order to adhere to the 8-
week window.

Images of all three scans are required, as are the local reading reports, and information on
sedation used during the VCUG or DMSA. Data collection forms VSF and DSF are
required to document sedation use (or non-use) during the procedures. Data collection forms
VUS and DSS are required to document the shipping of images to the study reference
radiologists.

Refer to Chapter 3: Radiology Imaging for detailed study procedures, forms required, and

shipping instructions to the reference radiologists. Baseline images should not be shipped
prior to randomization, but should be shipped within a week of randomization, or within a
week after having a scan performed.
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Note: DMSA images collected during a participants’ follow-up, and especially after a UTI,
follow a different shipping schedule due to the time urgency of these images.

4.6 Participant Handbook/Diary

Each participant’s parent/guardian is to be given a participant handbook/diary, and a RIVUR
Participant Follow-up Schedule (a DMS report). The handbook provides a summary of
procedures associated with each follow-up contact. The handbook also functions as a diary
for recording any fever or illnesses, medical care visits, and changes in concomitant
medications that need to be reported to the Coordinator at each follow-up contact. Other
important information and instructions for the parents regarding their child’s participation in
the study is also documented in the handbook. The Coordinator should review the handbook
with the parent/guardian and instruct them on the use of the diary.

4.7 Participant Contact Information (PCF)

The Participant Contact Form (PCF) provides vital contact information on each randomized
participant, his or her parent/guardian, and a second backup contact person. The participant’s
primary physician is also recoded along with his or her contact information.

This form should be completed by study personnel with the parent/guardian present,
providing the information. Contact information on previously obtained medical records may
not be current. All sections for which the participant is willing and able to provide
information should be completed. It is critical to obtain information for an additional o
“contact person”, who will know the health status and/or location of the participant in the
event that they are difficult to follow-up with.

This form is not data entered, and should be stored with other confidential materials to
maintain the confidentiality of the study participants. If your clinic or hospital has a system
in place that collects this information (including 2™ contact person), you will not need to
complete this study form, however, you will need to be able to demonstrate that this
information is readily available to you during a monitoring visit.

4.8 Scheduling follow-up Contacts

At each contact, the Coordinator should make a point of scheduling the next two study
contacts. At the baseline visit, this would be telephone contacts at two and four months of
follow-up since randomization. Contacts are expected within a 20 day window, 10 days on
either end of the target date (target date is determined based on the number of months since
randomization).

The DMS contains a RIVUR Participant Follow-up Schedule Report that lists all follow-up
contact target dates, contact type (telephone or clinic visit), and the protocol allowed contact
window. A copy of this report would have been first provided to the parent/guardian at the
time of randomization, and the information may have been written into the patient

handbook/diary.
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RIVUR would rather have data outside the time period than no data at all, but it would be a
waste of resources to schedule two contacts too close together. Scheduled contacts for
randomized participants should be at least 30 days apart.

4.9 Local laboratory results (BSR, USR)

Reporting of local laboratory results will most likely occur after the participant’s clinic visit
when results are received in the RIVUR clinic.

Data from the local lab reports are to be transcribed/entered into the Blood Specimen Results
Form (BSR) and the Urine Specimen Results form (USR).

Refer to the BSR and USR QxQ for form specific instructions.

491 Alert Notifications

If clinically significant findings are identified in the local laboratory reporting, Coordinators
must promptly notify the participant's primary care provider. In addition, Coordinators must
complete an Adverse Events Form (AEF) for the clinically significant findings.

Refer to Chapter 9: Participant Safety and Adverse Event Reporting for procedures related to
laboratory alerts

Chapter 4: Randomization and Baseline 05/28/09 4-12



Appendix 4.1 — Baseline Visit Checklist of Procedures and Forms

Preparations

Randomized Intervention for
Children with Vesicoureteral Reflux

Baseline Visit Checklist

Associated
Forms

Participant Contact Information (preliminary) PCF
Urine culture and urinalysis results from index UTI

Baseline Ultrasound report (performed within 16 weeks after diagnosis of index UTI)

Baseline VCUG scan report (performed within 16 weeks after diagnosis of index UTI) VSF

Task / Procedure

Medical records and reports from index UTI

Associated

Data to be collected
at any time during the
visit

Materials to be
distributed to parent /
participant

Specimen Collection
(see reverse)

Baseline Imaging

Participant Contact Form

Forms
Begin with. .. Informed Consent ICT
1. Physical Exam PEF
Items that must be
performed in the 2. Study Eligibility and Randomization ERF
specified order
3. Study Medication Assignment MDD, MDL

PCF (paper only)

Baseline Demographic Form BDF
Baseline Medical History BMH
LIA Questionnaire LIQ

DV Questionnaire (if toilet-trained) DvVaQ
Concomitant Medications CMF

Medication, dosing cup and syringe

Participant Handbook/Diary

Copy of signed consent form

Urine Collection (collected at randomization)

Peri-rectal Swab Collection (collected at randomization)

Blood Collection (collected within 14 days of randomization)

Baseline DMSA scan (performed within 16 weeks after diagnosis of

SCF,

USR, BSR,
RSL,
NIDDK-USL,
NIDDK-BSL

index UTI and within 2 weeks after date of DSF, DSS
randomization)
Baseline VCUG and Ultrasound scans shipping VUS
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Appendix 4.2 — Baseline Visit Specimen Collection Scheme

BASELINE Specimen Collection Scheme

Randomized Intervention for
Children with Vesicoureteral Reflux

Urine Collection - Collect at Randomization

[ A. Dipstick l

If leukocyte esterace Negative (-) E If leukocyte esterase Positive (trace to +++)*
(Proceed with normal randomization) : Collect catheterized or clean-catch specimen &
S dip again for leuklocy[e esterase (LE)

B. Order local microalbumin & ji=(
creatinine on collected urine

Hardd

* R
If LE negative (-)  If LE positive (trace to +++)*

C. 210 ml i orange.to r Proceed With_ B. Order culture to deter-
. ge-1op cup, unirozen normal randomiza- mine if recurrent UTI
= Ship to Biosample Repository = tionsteps B& C C. Tentatively reschedule

(U label) to the left. " randomization |

* WEC count obtained on dipped urine trumps dipstick results (i.e. if LE positive on dip, but WBC is negative, then child is eligible)

Peri-rectal Swab - Collect at Randomization

E S = Ship to Central Lab in Pittsburgh, PA (R labe))
= (If shipping delayed for more than 20 minutes, then refrigerate prior to shipping)

Blood Collection - Collect within 14 days of Randomization

0.5ml in purple EDTA tube for CBC = Send to Local Lab (no label)

1.5ml in yellow SS tube, aliquot serum

Priority 1: 0.5ml for Cystatin C and Creatinine
| = Batched & [{{U5] at -70 , ship every 3 months to Central Lab in
s Kansas City, MO (C label)

~ Priority 2 (eoliect if enough in rhis s tuve): 0. 1ml serum for Electrolytes
1 = Send to Local Lab (nolabel)

For kids < 201b: collect ONE 3.0 ml ACD tube
For kids > 20Ib: collect TWO 3.0 ml ACD tubes, /5 full

= Ship room temperature to Genetics Repository (B label)
If ACD rube(s) not collected ar Baseline, then collect ar a later clinic visit.

4.0ml in yellow SS tube = Spin and Ship unfrozen (with frozen gel pack) to
Biosample Repository (S label)

P
4) / 3 Collect ONLY from kids >20Ib

Central Lab in Pittsburgh: Karen Barbadora@chp edu Genetics Repository: Dana Witt watt@biology. rutgers edu
Central Lab in Kansas City: Nancy Wilson nwilson@cmbh. edu Biosample Repository: BIO-NIDDERepositorv@thermofisher. com
1/30/08
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Appendix 4.3 — Antibiotic/Antimicrobial Code List

Antibiotic/Antimicrobial Code
Amikacin 010
Amoxicillin 100
Amoxicillin-clavulanate 110
Ampicillin 120
Ampicillin/Sulbactam 011
Aztreonam 121
Cefadroxil 130
Cefazolin 141
Cefepime 131
Cefixime 170
Cefotaxime 140
Cefotetan 171
Cefoxitin 142
Ceftazidime 150
Ceftriaxone 160
Cefuroxime 180
Cefuroxime-Axetil 172
Centamicin 181
Cephalexin 190
Cephalothin 191
Ciprofloxacin 200
Clindamycin 201
Ertapenum 202
Erythromycin 203
ESBL/Beta Lactamase 204
Gemifloxacin 205

Chapter 4: Randomization and Baseline

Gentamicin 210
Imipenem 212
Levofloxacin 213
Linezolid 211
Loracarbef 220
Meropenem 221
Nalidixic acid 230
Nitrofurantoin 240
Norfloxacin 1z 244
Oxacillin 245
Ozacillin 241
Penicillin 242
Piperacillin 246
Piperacillin/Tazobactam 243
Rifampin 247
Sulfisoxazole 250
Tetracycline 251
Ticabcillin cla 252
Ticarcillin/ K Clavulanate 253
Tigecycline 254
TMP-SMZ 270
Tobramycin 255
Trimethoprim 260
Tripenem 271
Vancomycin 280
Other 500
4-15
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5.1

5.2

5.2.1
522
523
524
525
5.2.6
5.2.7
5.2.8

5.3

5.4
54.1

3.5

5.5.1
5.5.1.1
5.5.1.2
55.2
55.2.1
5522
553
5.53.1
5532
5.5.3.2.1
55322
5533
5534
5535
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Chapter S: Specimen Collection

5.1

Overview

Urine and blood specimens are collected for local clinic laboratory analysis. Blood serum
and peri-rectal swab specimens are collected for central laboratory analysis. Among those
participants who appropriately consented for DNA extraction and storage of biological
specimens, additional blood and urine is collected and stored in NIDDK repositories for

future studies.

Table 5.1 provides a summary of specimen collection during the study. All specimens are
collected at the baseline and end-of-study clinic visits. Blood is also collected for a local
CBC at the follow-up clinic visits. For patients designated as treatment failure during the
study, an additional interim rectal swab specimen will be requested for central analysis.

This chapter provides instructions on procedures for the collection, processing, shipping, and

reporting of laboratory specimens. Study participants may have additional blood and urine

studies as part of their routine and emergency clinical care. In the event that these data are

reported at alert levels, they would need to be reported as part of adverse events or endpoint

data collection, but are not normally considered part of the routine protocol specimen
collection, and are not required to be collected and processed as described below.

Table 5.1 Summary of specimen collection

Type of Specimen Baseline 6-mo 12-mo 18-mo End of As
ype ol sp Clinic Visit | Clinic Visit | Clinic Visit | StudyVisit | Needed

Urine for local dipstick

and local lab X X

Urine for Biosample X X

Repository

Rectal Swab for N

Central Lab X X X

Blood for Local Lab** X X X X X

Blood for Central Lab X X

Blood for Genetics g

Repository

Blood ‘for Biosample X X

Repository

* Required if treatment-failure criteria have been met
** CBC and Electrolytes at baseline and end-of-study, CBC only at 6, 12, and 18 months.
*** If blood for genetics repository not collected at baseline, it may be collected during a later blood draw
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5.2 Data Collection Forms

The required study data collection forms associated with specimen collection and shipping
are listed and described below:

« Specimen Collection and Processing Form (SCF)

« Central Blood Lab Shipping Log (CSL)

« Rectal Swab Shipping Log (RSL)

« NIDDK Genetics Initiative Phlebotomy Mailing Form (NIDDK-BSL)
« NIDDK Biological Specimen Repository Mailing Form (NIKKD-USL)
« Blood Specimen Results Form (BSR)

« Urine Specimen Results Form (USR)

« Rectal Swab Specimen Results Form (RSR)*

« Central Blood Lab Form (CLR)*

* entered at central labs

5.2.1 Specimen Collection and Processing Form (SCF)

All specimen collection is documented onto the SCF. Through this form, the DCC tracks the
collection date, collection time, volume, and type of specimens collected, as well as the date
of shipment to the study central labs and repositories. Anticipated results are then closely
monitored. Note: this form will need to be updated to record shipping dates for those
specimens not shipped at the time of collection and initial recording of the SCF. Refer to
SCF QxQ for item specific instructions. Note: If baseline blood collection is split between
the Randomization visit and a Baseline DMSA visit, then update the SCF form to show the
shipped date of the specimen(s) and note the additional collection date(s) in Item 4.

5.2.2 Central Lab Shipping Logs (CSL, RSL)

The Central Lab Serum Specimen Shipping Log (CSL) and the Rectal Swab Shipping Log
(RSL) are shipping logs that accompany specimens being sent to the study central labs. They
are not data entered.

5.2.3 NIDDK Genetics Initiative Phlebotomy Form (NIDDK-BSL)

This is the NIDDK Genetics Repository shipping log, which is to be completed at the time of
blood specimen collection using ACD tubes for eventual DNA cell lines. It is included in the
mailer box with the specimen being shipped to the Rutgers Cell and DNA repository. In
addition, a shipment notification is to be made to the Repository on the day of shipping,
either by email, fax, or through the Repository web portal (as instructed on this form). This
form is not data entered.

5.2.4 NIDDK Biosample Repository Mailing Form (NIDDK-USL)

This is the NIDDK Biosample Repository shipping log to be sent with the urine specimen,
and serum separator tube (if child >20 lbs) to Fisher Bio-repository. A shipment notification
to the repository on the day the FedEx shipment is required by email or fax (see packing and
shipping instructions listed on this form). This form is not data entered.
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5.2.5 Blood Specimen Results Form (BSR)

This data collection form reports on the local lab CBC and electrolyte studies done at the
baseline and the end-of study clinic contact. This form is data entered at the site upon
receipt of results.

Any clinically significant findings in local laboratory results should be reported on an
adverse event form.

5.2.6 Urine Specimen Results Form (USR)

This data collection form is used to report the urinalysis and urine culture results from
baseline and end-of study data collection. In addition, coordinators will use this form to
document findings during the study from medical records abstraction of urinalysis or urine
culture results for potential study UTI endpoints data collection. This form is data entered at
the site.

Any clinically significant findings in local laboratory results should be reported on an
adverse event form.

5.2.7 Rectal Swab Specimen Results Form (RSR)
This form is completed and data entered at the Central Lab for rectal swab analysis.

5.2.8 Central Lab Blood Results Form (CLR)

This form is completed and data entered at the Central Blood Lab for cystatin-C, creatinine,
and high sensitivity C-reactive protein results.

5.3 Specimen ID labels

The DCC will supply labels for all specimen tubes and containers, as well as shipping logs,
for specimens that are shipped from the sites to the study central labs and repositories. Sites
are responsible for appropriate labeling and tracking of specimens analyzed locally. Locally
analyzed specimens must be identified at each site in such a way that the local lab report can
be easily linked to the participant study ID number.

Prior to collection, place the appropriate specimen collection label onto the appropriate
collection receptacle (tube or cup). All labels will contain the following information:

o Barcode
o Participant ID number

Note: On the repository specimen labels, the participant ID number has been
modified and begins with an NIDDK 3-field numeric site code, as shown in
some of the example labels in Table 5.2 below. This replaces the usual 2-
character RIVUR site code. The central labs use labels with the original
RIVUR ID structure.

o Contact Occasion number
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o Specimen type
= U = Urine for biosample repository

= R =Rectal swab

= C = Serum for Central Blood Lab (cystatin C and creatinine)
= B =Blood in ACD tube(s) for genetics repository

= S =Blood in SS tube for biosample repository

If no specimen type is indicated, this label is provided for use on shipping
logs, or as an extra. Ifused to replace a label, please record the specimen type
code using a permanent marker.

Diagram 5.1 Breakdown of a RIVUR Baseline specimen label

BULE ) [ H——

Site Cod A NY 12114 01c
ite Code /4

Barcode

Participant ID# Contact Occasion

There are a maximum of 6 labels needed at the baseline (visit=01). If the participant weighs
less than or equal to 201bs, only 5 labels are needed at Baseline because Coordinators will
collect only 1 ACD tube for the Genetics Repository (See Section 5.5.3. Blood Collection).

In addition, 4 extra labels have been included for each visit to use on shipping logs. These
labels do not specify specimen type. If no specimen type is indicated, the label can be used
as an extra or on paper shipping logs. Ifused in place of a specimen label, please record the
specimen type code using a permanent marker.

It is critical that the correct labels are used on the specimens. To ensure appropriate labeling,
coordinators and assisting personnel should become completely familiar with the codes being
used.

Table 5.2 shows sample specimen labels. The actual label is NOT identical to the table, so
care should be used when choosing the correct label for the correct specimen.
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Table 5.2 Sample specimen labels for study clinic in Buffalo
(RIVUR site code = NY, NIDDK site code = 616)

Baseline Labels

616-12114-01 RIVUR

616-12114-01 RIVUR

(for repository shipping logs)

(for repository extra)

616-12114-01 RIVUR
(for repository shipping logs)
NY12114-01 RIVUR
(for central lab shipping logs)
616-12114-01S RIVUR
(Biosample Repository SS tube)

616-12114-01U RIVUR
(Biosample Repository urine)

(for central shipping logs)

NY12114-01C RIVUR
616-12114-01B RIVUR

NY12114-01 RIVUR
(Central Lab serum)
(Genetics Repository blood #1)

(for repository shipping logs)

NYI12114-01R RIVUR
DE20103- RIVUR

616-12114-01 RIVUR
(Central Lab rectal swab)
(Genetics repository blood #2)

End-of-Study Labels

616-12114-13 RIVUR
(for repository shipping logs)

616-12114-13 RIVUR
(for repository shipping logs)

616-12114-13 RIVUR
(for repository extra)

RI

NY12114-13 VUR
(for central lab shipping logs)

NY12114-13 RIVUR
(for central shipping logs)

R

616-12114-13 RIVUR
(for repository shipping logs)

1pp
616-12114-13S RIVUR
(Biosample Repository SS tube)

pin

NY12114-13C RIVUR

1pp

NY12114-13R  RIVUR
(Central Lab rectal swab)

616-12114-13U RIVUR
(Biosample Repository urine)

(Central Lab serum)

(Treatment Failure rectal swab)

NY12114- R RIVUR

NY12114-  RIVUR
(for central shipping logs)
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5.4 Specimen Storage at the Clinical Sites

The repository urine, rectal swab, and repository blood specimens will be shipped fresh (not
frozen), but may require refrigeration for a couple of hours prior to actual shipping, or
overnight for specimens collected on non-shipping days. Please note: gel packs must be
frozen prior to shipping to ensure refrigeration during transit. Processing and shipping
instructions for each specimen type are detailed in section 5.5 below.

Serum shipped to the Blood Central Laboratory for cystatin-C and creatinine analysis will be
shipped frozen in batches every 3™ month. These specimens must be frozen in an ultra-low
freezer prior to shipping, see section 5.4.1.

5.4.1 Ultra-Low Freezer

The serum for cystatin-C and creatinine analysis must be stored at - 70° C. Frozen specimens
must be stored upright in an appropriate ultra-low freezer. Each site Coordinator must make
arrangements at their clinical site for this storage. An “appropriate” ultra-low freezer is a
freezer that is monitored daily for temperature changes and control, has electrical power,
alarm battery, and has major adverse events documented.

Each Study Coordinator must develop and document a clearly defined backup plan in the
event of prolonged power and/or temperature failure to ensure the stability of the stored
samples. Arrangements must be made such that the Coordinator is notified when an alarm is
activated and there is a problem with the freezer. A specific alternative ultra low freezer
must be identified (location and area documented) in the event that the specimens must be
removed. The conditions in which specimens will be moved, who will move them, and the
procedure for transport should be included, contact persons and phone numbers should also
be documented in this plan. This plan needs to be developed and in place before an incident
occurs.

5.5 Specimen Collection

5.5.1 Urine Collection

Urine is collected for study analysis at the Baseline and End of Study Visits. Additionally, if
at an interim protocol visit a child presents with fever and/or UTI symptoms, coordinators
should collect urine to determine if a UTI is present. When a catheterized specimen is not
indicated, urine should be collected in a sterile plastic or glass container. A clean-catch
sample should be collected mid-stream, i.e. the initial small quantity of urine should be
discarded and the remaining sample to be collected in the sterile container. For children who
are not yet toilet trained, a bagged specimen can be obtained, if catheterization is not
standard.

5.5.1.1 Urine for Local Lab

Urine is collected for immediate dipstick, and local laboratory microalbumin and creatinine.
If pyuria is present at randomization then a local laboratory urine microscopy and culture is
also required using a catheterized (cath-ed) urine specimen. In addition, 4-10ml of the
collected urine specimen should be reserved for the Biosample repository
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Urine specimens for local analysis should be delivered to the site’s local laboratory within 1
hour of collection, or kept in a bag containing ice cubes or refrigerated until delivered. Urine
remaining after local analysis should be transferred to the urine container provided by the
Biosample repository. If a cath-ed specimen was obtained, Coordinator should use cath-ed
urine for Biosample repository specimen. Once repository container is filled according to the
laboratory procedure, tighten the cap on the container and store refrigerated until the shipper
is ready to go.

5.5.1.2  Urine for Biosample Repository

Urine for Biosample Repository is collected at the Baseline and End-of-Study visits. The
urine samples for the National Institutes of Health Biosample Repository at Fisher
BioServices should be kept unfrozen, in the container provided by the Biospecimen
Repository. The Repository expects a urine sample to be 4 mL if collected by the
coordinator, but should be 10 mL if specimen is provided by the participant. The
Repository’s absolute minimum volume to be shipped is 1 mL. Any amount less than 1 mL
will not be kept by the Repository. If shipping more than an hour after collections, sample
should be refrigerated until time of shipping.

The Biosample repository will provide collection and shipping kits including the urine
collection container, an SS tube for repository serum collection (see section 5.5.3.4), packing
and shipping materials, and pre-printed Federal Express labels for shipping of the samples.
The collection container should be labeled with the participant ID label provided by the
DCC, bar-coded and indicating specimen type ‘U’. The Biosample repository sample
collection kits will be shipped directly to each participating clinical site. To order more
collection kits or shipping supplies, send an email to:
BIO-NIDDKRepository@thermofisher.com.

Full processing and shipping instructions for the Repository are provided in the document
‘Instructions for Shipping Urine and Blood for the NIDDK BioSample Repository’ (NIDDK-
USL), see Appendix 5.2. This form is completed for both urine and blood shipments to the
Biosample Repository. It also functions as the shipping log, and must be completed and
included in the shipped package. Coordinators should keep a copy of all shipping forms on
site. Data recorded on this form is not data entered into the DMS.

Shipments are to be made Monday through Thursday only, and should not be shipped on
Fridays. Specimens collected on Friday will have to be refrigerated over the weekend and
shipped on Monday.

Send a shipment notification to the repository via email at BIO-NIDDKRepository(@
thermofisher.com or fax (301-515-4049) on the day the package is picked

up by FedEx. Include the 12-digit FedEx tracking number in the notification. Contact the
NIDDK Repository via email or call Heather Higgins (240-793-0353) or Sandra Ke
(240-686-4702) regarding questions about packaging and shipping.

5.5.2 Rectal Swab Specimen

A rectal swab specimen to determine antimicrobial resistance (TMP/SMZ-resistant E coli,
and other organisms) is to be collected on all participants at both baseline and at the end-of-
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study clinic visit. In addition, a rectal swab specimen is to be collected on all participants
who meet treatment failure criteria. In this event, sites will be notified by the DCC.

The preferred rectal swab collection modes are listed here in order from most preferred to
least preferred, but still acceptable: 1. stool on the rectal swab taken from a recent stool
sample, 2. rectal swab, and 3. peri-rectal swab. If stool is available in the diaper, it should be
smeared on the swab. A rectal swab is the next preferred specimen, but if the parents
decline, then it would be appropriate to collect a peri-rectal swab. We want to make the
parents comfortable and willing to enroll their children into our study. Study staff should use
a dry swab to collect the sample. Note: The goal is to collect a little “brown’ on the swab.
Please verify that there is stool on the swab.

The Sites are responsible for ordering collection kits and shipping materials for the rectal
swab specimens.

5.5.2.1 Equipment needed for peri-rectal swabs

e Amies without charcoal, Fisher Scientific, item No 220116,
https://www1.fishersci.com/Coupon?gid=180558&cid=1340

e Participant specimen label provided by the DCC for specimen type ‘R’

e Specimen Packaging, see Appendix 5.1 Pointers on Shipping Clinical Specimens
e Ziploc bag or biohazard bag

e Cold paks

e Paper towels

e Shipping box/envelope

e Specimen Shipping Log

5.5.2.2  Procedures for Rectal Swab Collection and Shipping

1. Stool culture for E. coli will be obtained using a sterile, leak-proof Amies
without Charcoal swab for rectal specimens.

2. A stool sample from a soiled diaper will be obtained as the specimen of
choice. The next choice for specimen collection is the rectal swab. If parent
or guardian is unwilling to allow rectal swabs, a peri-rectal swab may be
obtained by swabbing the area around the anus, but not beyond the anus.
Study staff should use a dry swab for sample collection.

3. Place the swab into the Amies transport tube so that the tip is immersed in
the media.

4. Place label provided by the DCC (specimen type ‘R’), on the swab transport
tube.
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10.

11.

The tube is placed in a biohazard bag or Ziploc bag for transport within two
hours of collection, or refrigerate prior to shipment. The swab can be kept
at room temperature for up to 20 minutes, and then must be
refrigerated.

For stool swabs, if more than a 2 hour delay in transporting the specimen is
expected, the specimen must be kept on an Amies without Charcoal culture
swab at 4° C (~40° F — normal refrigerator temperature) until overnight
shipment the following day. Cultures obtained on Friday or Saturday should
be refrigerated and shipped on Monday morning.

Specimens should be transported to the Central Laboratory as soon as
possible by overnight carrier. Consult with your institution’s safety officer
about the shipping classification they would advise you to use. RIVUR’s
Rectal Swab Central Lab recommends using UN3373 Biological Substance
Category PI 650 Packing Instructions. Basic packing instructions include:

a.primary receptacle (swab)

b. secondary packaging with cold packs (zip lock bag) — primary
receptacle packed in the secondary packaging in such a way that under
normal transportation, they will not be crushed, broken or punctured

c. rigid outer packaging (Exact-pak)-container must hold secondary
packaging with suitable cushioning material so that if any leakage
occurs the integrity of the outer packaging will not be compromised

The Exact-pak is placed in the shipping package and shipped overnight to
Central Laboratory. Include the RIVUR Rectal Swab Shipping Log (RSL).
Keep a copy of the RSL on site. A biohazard label is not required for
semisolid materials unless there is evidence that the specimens contain an
infectious agent.

Cultures can be shipped Monday through Thursday. Do not ship on Fridays.

Specimens collected on Fridays must be refrigerated over the weekend and
shipped on Monday.

The cultures will be sent overnight to:

The Children’s Hospital of Pittsburgh c¢/o Karen Barbadora
Rangos Research Center of UPMC

ID Research Lab 9" Floor Bay 10A

4401 Penn Avenue

Pittsburgh PA. 15224.

Send a shipment notification email to Karen Barbadora
(Karen.Barbadora@chp.edu)

Questions regarding this policy should be referred to Karen Barbadora:
call 412-692-9390 or page 412-456-1582.
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5.5.3 Blood Collection

The blood collection protocol for RIVUR is dependent on each child’s weight. The
participant’s weight determines the volume of blood that can be drawn. Diagram 5.2 shows
the distribution of blood collected among the local lab, central lab, and repositories at the
baseline visit. Diagram 5.3 shows the End-of Study collection scheme. The collection
scheme for End-of Study differs only in that no blood is collected for the Genetics
Repository.

The priority for blood collection is as follows:
1. CBC (local analysis)
Blood serum for cystatin C and creatinine (central analysis)
Blood for the Genetic Repository
Blood for the Biosample Repository

ke

Blood serum for electrolytes (local analysis)

Coordinators should meet and work with their local labs to discuss the blood collection
protocol for RIVUR. Volumes approved for the study are very small and need to be drawn,
distributed, and used very carefully. The labs will first insist they need more blood, however,
these are the volumes that have been identified as workable by laboratory consultants on the
study.
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Diagram 5.2 Blood Collection Scheme for BASELINE VISIT

BASELINE Specimen Collection Scheme

ndomized Intervention for
Children with Vesicoureteral Reflux

Urine Collection - Collect at Randomization

I A. Dipstick l
If leukocyte esterase Negative (-) g If leukocyte esterase Positive (trace to +++)*

(Proceed with normal randomization) = i" Collect catheterized or clean-catch specimen &
' dip again for leukocyte esterase (LE)
K+\

B. Order local microalbumin &

HINA 1§

creatinine on collected urine using | If LE negative (-) IfLE positive (trace to +++)*
the volume required by local lab = Proceed with B. Order culture to deter-
C. 1-10 ml in orange-top cup, unfrozen ‘_IIO.I“ mal randomiza- ML STl T LT
: : ange-top cup, un tionsteps B& C ¢, Tentatively reschedule
= Ship to Biosample Repository to the left. SO

* WBC count obtained on dipped urine trumps dipstick results (i.e. if LE positive on dip, but WBC is negative, then child is eligible)

Peri-rectal Swab - Collect at Randomization

== = Ship to Central Lab in Pittsburgh, PA (R 1abel)

=11 (If shipping delayed for more than 20 minutes, then refrigerate prior to shipping)

Blood Collection - Collect within 14 days of Randomization

1) 0.5ml in purple EDTA tube for CBC = Send to Local Lab (no label)
«> 1.5ml in yellow SS tube, aliquot serum
2) j Priority 1: 0.5ml for Cystatin C and Creatinine
i at -70 , ship every 3 months to Central Lab in

L = Batched & |0l

Rochester, NY (C 1abel)

l Priority 2 (colectif enough in #is $S tbe): 0.1ml serum for Electrolytes
. = Send to Local Lab (o iabel)

For kids < 20Ib: collect ONE 3.0 ml ACD tube
3) O« For kids > 20Ib: collect TWO 3.0 ml ACD tubes, %5 full

= Ship room temperature to Genetics Repository (B label)
If ACD tube(s) not collected at Baseline, then collect at a later clinic visit.

4.0ml in yellow SS tube = Spin and Ship unfrozen (with frozen gel pack) to
Biosample Repository (s label)

4) / > Collect ONLY from kids >20Ib

Central Lab in Pittsburgh: Karen Barbadora@chp.edu Genetics Repository: Dana Witt witt@biology rutgers.edu
Central Lab in Rochester: gfi@urmc.rochester.edu Biosample Repository: BIO-NIDDKRepository(@thermofisher.com

01/11/10
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Diagram 5.3 Blood Collection Scheme for END-OF-STUDY Visit

END OF STUDY Specimen Collection Scheme

'Randomized Intervention for
Children with Vesicoureteral Reflux

Urine Collection - Collect at END OF STUDY visit

A. Dipstick to screen for leukocyte esterase
Iftrace or positive, send urine for culture.

Jg

S

B. Order local microalbumin & creatinine on collected urine us-
ing the volume required by local lab

H14W LS

C. Send collected urine (1-10 ml) in orange-top cup, unfrozen
= Ship to Biosample Repository (U label)

Peri-rectal Swab® - Collect at END OF STUDY visit

= =] = Ship to Central Lab in Pittsburgh, PA (R tabel)
(If shipping delayed for more than 20 minutes, then refrigerate prior to shipping)

* If off study medication for > 6 months, then swab is not required, however it is required for Treatment Failures

Blood Collection - Collect at END OF STUDY visit

0.5ml in purple EDTA tube for CBC!'= Send to Local Lab (no pre-printed label)

) T If Treatment Failure or off study medication for > 6 months, then CBC is not required

1.5ml in yellow SS tube, aliquot serum

Priority 1: 0.5ml for Cystatin C, Creatinine and C Reactive Protein

2) 4
, = Batched & [FRUZE) at -70° C, ship every 3 months to

Central Blood Lab in Rochester, NY(C label)

Priority 2 (collect if enough in #%is SS nube): 0.1ml serum for Electrolytes
= Send to Local Lab (no pre printed label)

e

3) / " Collect ONLY from kids >200b

4.0ml in yellow SS tube = Spin and Ship unfrozen (with frozen gel pack) to
Biosample Repository (s tabel

NOTE: If ACD tube(s) for Genetics Repository not previously collected, then collect at exit visit.

Central Swab Lab in Pittsburgh: Karen Barbadora@chp.edu Genetics Repository: Dana Witt witt@biology.rutgers.edu
Central Blood Lab in Rochester: paula_maier(@urmec.rochester.edu Biosample Repository: BIO-NIDDKRepository@thermofisher.com

10/12/11

5.5.3.1 Local Laboratory Blood

Blood is to be drawn for local CBC and electrolytes analysis at baseline and end-of-study,
then for CBC only at each follow-up clinic visit. If the participant has discontinued RIVUR
medication and has not taken any doses since the previous CBC, the CBC will not be
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collected. RIVUR medication discontinuation may be either physician-directed as a result of
a change in prescribed medical care, an adverse event, or treatment failure, or a decision
made by the parents or caregivers to not administer study medication to the child.

Volumes are specified to assure enough blood is drawn to allocate to the central labs and
repositories, within the total protocol specified allowance. The baseline and end-of study
collection includes 0.5mL of blood in an EDTA tube for the CBC, and 1.5 mL collected in a
serum separator tube, of which 0.1mL is analyzed locally for the electrolyte study and
remaining 0.5 mL is shipped to the Central Blood Laboratory (Section 5.5.3.2). Note that
not all electrolytes in a standard panel are included as study data, this might help to negotiate
blood volumes (refer to the Blood Specimen Results Form, BSR). However it also might be
cheaper to order the full panel, or preferred for clinical care, even though not all analytes are
reported to the study.

At interim follow-up visits, only a blood draw for the local CBC is required.

Local specimens must be identified at each site in such as way that the local lab report can be
easily linked to the participant study ID number. The DCC does not provide labels for
specimens analyzed locally.

5.5.3.2 Central Blood Laboratory

The Central Blood Laboratory performs cystatin-C, serum creatinine, and high sensitivity C-
reactive protein (hs-CRP) studies on the frozen 0.5mL serum collected at baseline and end-
of-study.

5.5.3.2.1 Equipment Needed
Participating sites are responsible for all collection and shipping supplies:

e 0.5mL Nalgene Cryogenic Vials, catalog number 5000-1012 from Nalge Nunc
International 1-800-625-4327 (tubes will hold 1cc and are freezable).

e Participant specimen label provided by the DCC, specimen type ‘C’

e Biohazard packaging, see Appendix 5.1 Pointers on Shipping Clinical Specimens

e Specimen tube box or biohazard bag

e Styrofoam cooler for shipping

e Cardboard shipping box

e Dry ice for shipping

e Specimen Shipping Log
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5.5.3.2.2 Instructions for central lab specimen collection and shipping

Collection:

1.

0.5 mL of serum aliquot is needed, taken from a centrifuged serum separator
tube. Serum should be clear. Slight to moderate hemolysis is acceptable but
lipemia is NOT; lipemia interferes with the analysis. Milky-white, lipemic
serum should be clarified by high speed (3000 rpm) centrifugation capable of
separating lipid from the serum.

2. The serum should be transferred to a dry Nalgene cryovial or another tube
which can withstand - 70° and labeled with the ‘C’ label..

3. The tube should be frozen at - 70° C. If there is to be delay in freezing at - 70°
C, place in ice and keep refrigerated until the specimen can be frozen at -70° C.

Shipping:

1. Remove specimens from the -70° C freezer. Do not let the samples thaw. Frozen
serum may be batched and shipped to the central blood lab (CBL) in batches of no
more than 20 tubes.

2. Please include a detailed and accurate manifest with the shipment using the Central
Lab Specimen Shipping Log (CSLB). Double check the ID# and verify that the ID#
on the cryovials matches that on the shipment manifest(s).

3. Place the specimens in an appropriate shipping bag or box.

4. Fill the shipping container about half full of dry ice. Reminder: dry ice is very cold
and should be handled with insulated gloves.

5. Place the bags or boxes containing the specimens on the dry ice.

6. Fill the remaining space of the container with dry ice. Do not tape the Styrofoam
shipper closed, as this can cause pressure to build up inside the shipper.

7. Place the shipment manifest(s) on top of the closed Styrofoam shipper.

8. The outer container must have the “A 2” x 2” marking or label with UN3373 in the

middle of the label. It is oriented in a diamond shape adjacent to the Proper Shipping
Name label.

Also, write your name and address in the “diamond” shaped label as the “Shipper’s
Name and Address” and fill in the “Consignee Name and Address” with:

Paula Maier

University of Rochester Medical Center
601 Elmwood Avenue, Box 777
Rochester, NY 14642
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Phone: (585) 275-2434

9. Place the shippers air bill on the outer shipping box and schedule the pick-up
according to the shipper’s specifications.

Shipments to the CBL should be shipped on a Monday — Thursday (NO FRIDAY
SHIPMENTS, please). Notify the lab via email (paula_ maier@urmc.rochester.edu) including
information on the number of boxes in the shipment, the tracking number of the shipment,
and your RIVUR site code.

5.5.3.3  Blood for Genetics Repository

Blood is collected at Baseline for DNA analysis (through cell line immortalization), and will
be stored at the National Institutes of Health Genetics Initiative at the Rutgers University Cell
and DNA Repository. If a sample for the Genetics Repository cannot be obtained at the
baseline visit, it may be collected at a later clinic visit.

The repository will provide sample collection kits including the necessary ACD blood
collection tubes, packing and shipping materials, and Federal Express labels for collection
and shipping of the samples. Collection tubes should be labeled using the participant ID
label provided by the DCC, bar-coded and noting specimen type ‘B’.

Each collection kit should contain two 3 mL ACD tubes. One full tube should be collected
on participants < 20 Ibs. Two tubes filled %/5 full should be collected from participants > 20
Ibs (providing a total of 4 mL since ACD tubes do not come in 4mL sizes).

Shipping instructions for the Repository are provided in the document ‘NIDDK Genetics
Initiative Phlebotomy Form — RIVUR Study’, study form code NIDDK-BSL. The NIDDK-
BSL will also function as the shipping log, and must be completed and included in the
shipped package. This form is not date entered into the study DMS.

The sample ID requested is the specimen ID from the specimen label, the alternate ID# is this
same ID number.

Once collected, be sure to invert the tube gently 6 times to mix blood with additives and keep
them at room temperature.

A shipment notification to the Genetics Repository on the day the FedEx shipment is
required by email or fax. For complete instructions on packing and shipping samples to the
Genetics Repository, please review the documents located behind the “NIDDK-BSL” tab in
your MOP. Shipments are to be made Monday through Friday; the lab will receive
specimens on Saturday.

The Repository must be notified when blood is shipped with the tracking number and
specimen ID number. This can be done through the Web Portal at
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http://rucdr.rutgers.edu/shippingblood, by fax (1-732-445-1149), by phone (1-732-445-1498)
or email witt@biology.rutgers.edu and peralta@biology.rutgers.edu. If Friday shipment,
please indicate Saturday delivery.

5.5.3.4  Blood for Biosample Repository

Participants weighing more than 20 1bs, will also have 4mL blood collected for serum long-
term storage at baseline and end-of-study. This blood is collected in a serum separator tube
and shipped along with the urine specimen to the NIDDK Biosample Repository.

A 4mL serum separator (SS) tube will be included in the collection and shipping kit that
Coordinator will receive from the Biosample Repository (also contains the urine specimen
container mentioned in section 5.5.12). The SS tube should be labeled with the participant
ID label provided by the DCC, bar-coded and indicating specimen type ‘S’.

Each tube needs to be processed immediately following collection. The tube should be
inverted 5 times to mix the clot activator with the blood. The blood should be allowed to clot
vertically for 30 minutes, and then centrifuged at full speed for 10 minutes in swinghead
units, or 15 minutes in fixed angle units. See Appendix 5.4 ‘How to Prepare a Quality
Sample using vacutainer SST tubes’.

Packaging and shipping instructions for the Biosample Repository are provided in the
document ‘Instructions for Shipping Urine and Blood to the NIDDK Biosample Repository’,
study form code NIDDK-USL. The NIDDK-USL will also function as the shipping log, and
must be completed and included in the shipped package. Coordinators should keep a copy
of all shipping forms on site. Data recorded on this form is not data entered into the DMS.

Shipments are to be made Monday through Thursday only — do not ship on Fridays.
Specimens collected on Friday will have to be refrigerated over the weekend and shipped on
Monday.

Send a shipment notification to the repository via email at BIO-NIDDKRepository(@
thermofisher.com or fax (301-515-4049) on the day the package is picked up by FedEx.
Include the 12-digit FedEx tracking number in the notification. Contact the NIDDK
Repository via email or call Heather Higgins (240-793-0353) or Sandra Ke
(240-686-4702) regarding questions about packaging and shipping.

5.5.3.5 Specimens for Quality Control

During the follow-up period of the study, sites will be asked and instructed on how to collect
‘blind replicate’ tubes/specimens for lab quality control monitoring. Such samples will be
collected using the same collection and processing methods, but labeled with an alternate ID
number (not the regular participant ID number). These replicates will be tested for quality
control to check the precision of methods used by a laboratory analyzing blood, urine, and
rectal swabs. No additional blood will be drawn on any one person, keeping the total
volume collected within the limits specified in the protocol. Chapter 11, section 11.6.3
describes RIVUR’s external laboratory QC procedures.
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Appendix 5.1 - Packing and Shipping Instructions for NIDDK Genetics Repository,
doubles as shipping log for genetics samples

NIDDK GENETICS INITIATIVE
PHLEBOTOMY FORM — RIVUR STUDY
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RIVUR STuDY

FLOW SHEET FOR BLOOD SAMPLE COLLECTION
Yellow TOP TUBE FOR NIDDK GENETICS INITIATIVE at RUTGERS UNIVERSITY

1) Complete and attach I.D. labels to the tubes. DO NOT write the patient’s
name or any other personal identification information (e.g. SS#, DOB)
on the tubes.

2) Collect blood specimen in the 1 yellow top tube with ACD. Be sure to invert
the tube gently 6 times to mix blood with additives and keep them at
room temperature.

3) Double check NIDDK RIVUR ID #, verify that ID information on tube matches
that on the enclosed NIDDK-RIVUR Phlebotomy Collection Form.

4) Date and sign the NIDDK-RIVUR Phlebotomy Collection Form in the TO BE
COMPLETED BY PHLEBOTOMIST section.

5) Package the blood tube in the safety mailer following the enclosed
instructions. Be sure to seal the Styrofoam container with the red tape (water
resistant).

6) Place the collection form (NIDDK-RIVUR Phlebotomy Collection Form) in the
mailer box outside of the plastic bag. Tape cardboard box closed when
assembly is complete.

7) Use the enclosed Fed Ex shipping label to ship the sample to the Rutgers
University Cell Repository. Be sure shipping label is marked for priority
overnight delivery.

8) For routine shipments be sure the outside of the box is labeled “Diagnostic
Specimen Packed in Compliance with IATA Packing Instruction 650.”

9) Call Federal Express, 1-800-GO-FEDEX (1-800-463-3339), and a courier
will be dispatched to pick up the samples. Be sure to give Fed Ex the Zip
Code of the PICKUP address, not that of the destination.

10) Notify the Rutgers University Cell and DNA Repository that blood is being
shipped and provide the Federal Express tracking number(s)

and NIDDK-RIVUR ID #(s) . This can be

done through the Web Portal at http://rucdr.rutgers.edu/shippingblood), by fax

(1-732-445-1149),by phone (1-732-445-1498), or email

witt@biology.rutgers.edu and peralta@biology.rutgers.edu
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DiagnosticShipper
Assembly Instructions for ThermoSate® Diagnostic Shipper
Model 472 Traneport Package lor Diagnostic Specimens
(in Conformance with Title 4¢ CFR, Part 173,199 and IATA Packing Instruction 650}
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Appendix 5.2 — Packing and Shipping Instructions for NIDDK
BioSample Repository, doubles as shipping log for repository urine and
serum samples

Instructions For Shipping RIVUR Urine and Blood to the NIDDK BioSample Repository

Sample ID: -
Urine collection date: (mm/dd/yyyy)
Blood collection date: (mm/dd/yyyy)

This package contains 10 ml of human urine and 4 ml of human blood (or less) for diagnostic purposes.

1. Freeze the gel pack included in the shipping kit prior to sample collection.

2. Enter the sample ID and date of collection for the urine and blood on the top of this form, on
the urine cup and on the Vacutainer label. The sample ID is the participating site’'s three-digit
NIDDK site 1D, followed by the seven-digit participant ID. Please do not write any personal
information on this form, the specimen containers, or anywhere on the box (e.g., patient name,
SSN, address, phone number, etc.).

3. Collect the urine in the specimen cup and screw the lid on the cup. Verify that the lid is secured
tightly, and wipe any urine off the outside of the container.

Place the urine cup and the white absorbent strip into the zip-lock bag. Seal the bag.

5. Insert the Vacutainer into the bubble wrap pouch. Place the pouch and the white absorbent
strip into the zip-lock bag. Seal the bag.

Place the frozen ice pack in the bottom of the foam cooler.

Place the zip-lock bags containing the urine and blocd on top of the ice pack. Make sure the
urine container is in an upright position. Place bubble wrap around the urine to hold it in place.

8. Place the lid on the foam cooler. Fold and place this document on top of the foam lid (but
under the cardboard box flaps). Close and seal the box with packing tape.

9. Affix the “UN 3373 Biclogical Substance Category B” label to the top of the box in the upper
right corner. Affix the repository address label to the top of the box in the upper left corner.

10. Use the pre-printed FedEx air bill to ship specimens to the NIDDK Repository:
a. Section 1, From: Fill in your name, return address, phone number and the date. Leave
“Sender’s FedEx Account Number” blank.

b. Section 5, Packaging: Place a check mark in the “Other” box.

c. Section 6, Special Handling: Place a check mark in the “No” box, indicating no dangerous
goods are in the shipment.

d. Section 7, Payment: Enter “1” under “Total Packages” and the total weight of the package.

e. Follow the peel-and-stick instructions on the back of the air bill. As shown, affix the air bill
to the side of the box.

11. Call Federal Express, 1-800-GO-FEDEX (1-800-463-3339). Give them the account number (in
Section 7, Payment) on the preprinted FedEx air bill and your pickup address. FedEx will
dispatch a courier to pick up the package. Please schedule shipments Monday through
Thursday. The repository is closed on weekends, so do not ship specimens on Fridays.
Specimens may be refrigerated and shipped on the following Monday.

12. Send a shipment notification to the repository via email at
BIO-NIDDKRepository@thermofisher.com or fax (301-515-4049) on the day the package is
picked up by FedEx. Include the 12-digit FedEx tracking number in the notification.

13. Contact the NIDDK Repository via email or call Heather Higgins (240-793-0353) or Sandra Ke
(240-686-4702) regarding guestions about packaging and shipping.

Revision date: 16 Apr 2007
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Appendix 5.3 — Pointers on Shipping Clinical Specimens for Central
Lab Shipping (FedEx)

Chapter 5: Specimen Collection

At FedEx Express, we understand the importance of
ensuring the safe shipping of clinical samples such as
human or animal materials, including excreta, secreta,
blood (including FDA-approved pharmaceuticals that
are blood products), tissue and tissue fluids, as well
as environmental test samples of soil and water. Our
objective is to deliver these special shipments safely
to their destinations in the same good condition as
we receive them from you.

This brochure provides essential pointers to help you
meet FedEx Express requirements on the proper
packaging of these materials. In addition, all shipments
must comply with all applicable local, state and federal
laws governing packing, marking and labeling. Blood,
urine, fluids and other specimens containing or
suspected of containing infectious substances must
be shipped according to applicable government
and International Air Transport Association (IATA)
regulations. For more information, call 1.800.GoFedEx
1.800.463.3339 and press "81” to reach the Dangerous
Goods/Hazardous Materials Hotline.

The illustrations depict sample packaging that is
acceptable for shipping clinical samples such as
human or animal materials, including excreta, secreta,
blood (including FDA-approved pharmaceuticals that
are blood products), tissue and tissue fluids, as well
as environmental test samples of soil and water. All
of the packaging illustrated here are acceptable and
may be used in any combination as long as the four
basic requirements for acceptable packaging are met.

NOTE: Specific requirements for Diagnostic
Specimens are highlighted and underlined below.”

Proper packaging of clinical samples and environmental
test samples includes four basic requirements:

1. Watertight Primary Receptacles

2. Watertight Secondary Receptacles

3. Absorbent Material

4. Sturdy Outer Packaging

NOTE: Internal filler or cushioning is recommended
to protect fragile contents and limit movement.

For Diagnostic Specimens containing liquids,
absorbent material is required between the primary
and secondary receptacles. For both liquids and
solids, cushioning material is required.

*Dangerous-goods requlations can be reviewed in the IATA Packing Instruction 650,

10/12/2011

1. Water Primary ptacles
All primary receptacles must have positive closures
(such as screw-on, snap-on or push-on lids) that must

be taped.

For Diagnostic Specimens, primary receptacles may
be glass, metal or plastic. Positive means of ensuring
a leak-proof seal, skirted stopper or metal crimp
seal must be provided. Reinforce screw caps with
adhesive tape.

For liquid specimens, the primary receptacle(s) must
be leak-proof and must not contain more than 1 L.

The primary or secondary receptacle(s) must be able
to withstand, without leakage, an internal pressure
producing a pressure differential of not less than 95 kPa
in the range of -40 C to 55 C (-40 F to 130 F).

For solid specimens, the primary receptacle(s) must
be siftproof and not contain more than 500 g.

| &

Glass/Plastic Jar

Glass/Plastic
Vzal

Plastic Canister

2. Watertight Seconc & s
To prevent contact between multiple fragile primary
receptacles, individually wrap or separate each and

place inside a leak-proof secondary receptacle.

For Diagnostic Specimens, enclose an itemized list of
contents between the secondary packaging and the
outer packaging. For solids, the secondary packaging
must be siftproof. These illustrations below are not
intended to represent secondary containers for
Diagnostic Specimens. Secondary containers for
Diagnostic Specimens must be certified by the
manufacturer prior to use.

b~
~
Sealed Styrofoam® Container Sealed Plastic Screw-Cap
{1-inch-thick minimum) Plastic Bag Canister Can
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Chapter 5: Specimen Collection

3. Absorbent Material

Place absorbent material between the primary and
secondary receptacle, making sure that multiple primary
receptacles are individually wrapped to prevent contact.
Use enough absorbent material to absorb the entire
contents of all primary receptacles.

7
—-— &
Cellulose Wadding | '
y
y .
Cotton Balls Super-Absorbent Packet Paper Towels

4. Sturdy Outer Packaging

Sturdy outer packaging must be rigid, consisting of
corrugated fiberboard, wood, metal or rigid plastic
and be appropriately sized for content.

For liquids, the outer packaging must not contain
more than 4 |.

For solids, the outer packaging must not contain more
than 4 kq.

When using an airbill pouch on outer packaging, the
minimum package size that FedEx Express will accept is
7" x 4" x 2" For outer packaging smaller than these
dimensions, use a plastic FedEx® Clinical Pak as an
overwrap. As long as the final package meets the four
basic packaging requirements, you may insert your
package into the FedEx Clinical Pak to comply with the
minimum acceptable size. (See “FedEx Clinical Pak”
on the following page.)

For Diagnostic Specimens, the minimum outer-container
size in the smallest overall external dimension is
4 inches.

Each completed package must be capable of
withstanding a 4-foot (1.2-meter) drop test outlined in
|IATA 6.6.1. The outer package must be rigid.

Corrugated Fiberboard Wood

Rigid Cooler Rigid Plastic Container
MARKINGS: Patient specimens for which there
is minimal likelihood that pathogens are present
are marked by the shipper "Exempt human specimen”
or "Exempt animal specimen” as appropriate to comply
with current IATA regulations. Each UN3373 shipment

must show the text: "BIOLOGICAL SUBSTANCE
CATEGORY B." "DIAGNOSTIC SPECIMENS™ or

B

‘CLINICAL SPECIMENS" at least 6 mm high, marked
on the outer package adjacent to the following
diamond-shaped mark.

degrees with each side having a length ©
at least 50 mm (2 inches). The width of the line must be
at least 2 mm and the letters and numbers must be at

least 6 mm high.

The name, address and telephone number of a

responsible person must be marked on the package

OR provided on the airbill.

Finally, if more than one properly prepared Diagnostic

Speci ipment is placed into ano ter
this consti an ove o

"OVERPACK" must be marked on the outer package

and all other required package markings must be
duced on the outside e overpa

Specific requirements:

Please consult the current ICAO/IATA regulations
handbook for specific requirements for the following:
a. Diagnostic Specimens shipped refrigerated or frozen.
b. Diagnostic Specimens shipped in liquid nitrogen.
AIRBILL ENTRIES

If a paper airbill is used, the following text must
be included: "Biological Substance Category B}’
"Diagnostic Specimens” or “Clinical Specimens” and

“UN 3373"If not marked on the outer package, the

name, address and telephone number of a responsible
person must be marked on the airbill.

10/12/2011
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Don't Forget ...

* Infectious substances or probable infectious
substances require additional specifications
and must be shipped according to applicable
government and |ATA requirements.

» Shipments marked or labeled 6.2 (infectious
materials) and/or containing dry ice cannot
be shipped inside the FedEx” Clinical Pak.

» Consult the Occupational Safety and Health
Administration (OSHA) regulations to determine
if your commodity requires the biohazard label.

* FedEx Express will not accept clinical samples,
Diagnostic Specimens or environmental test samples
packaged in the FedEx” Envelope, FedEx® Tube,
FedEx® Pak or any FedEx box.

* Don't place clinical samples,
Diagnostic Specimens (UN3373)
or environmental test samples
in a FedEx Express® Drop Box.
Please call FedEx for pickup, or
you can drop off the shipment
at any staffed FedEx location I
or FedEx Authorized ShipCenter.” FedEx Kinko's
Office and Print Centers may accept FedEx Clinical

Pak shipments provided they do not contain UN3373.

For further assistance call 1.800.GoFedEx
1.800.463.3339.

* Mark and weigh packages correctly.

* Have packages ready when you call for pickup.

informational purposes only.

and

FedEx Express will refuse to accept packages not meeting FedEx Express, govemment or IATA requirements.

This brochure is in no way intended to replace requirements mandated by 49CFR and IATA. This is for

This packaging brochure is provided free to FedEx Express customers to reduce the possibility of loss or damage during transit. It is NOT intended to be a comprehensive guide for
packaging items we accept for transit. We make no warranties, expressed or implied, regarding this information. Proper packaging is the sole responsibility of the shipper. For more
del contact the FedEx Dangerous Goods/Hazardous Materials Hotline at 1.800.GoF edEx 1.800.463.3339, and press "81 Refer to the current FedEx
Sewvice Guide for terms, conditions and limitations applicable to FedEx® delivery services.

Styrofoam® is a registered trademark of Dow Chemical Company.
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Appendix 5.4 How to Prepare a Quality Sample Using Vacutainer™ SST™ Tubes

How to

Indlgarcatds ta

human health

Prepare a Quality Sample

L - ™
Using BD Vacutainer™ SST™ Tubes
Invert Clot Spin
Times Minutes Minutes
I f
|
| !
|
X5
g
@
s Gonty Invert + Allow blood + Contrifuge at FULL
5 times to mix to clot for a SPEED (between 1100
clot activator minimum of 20 and 1300g) for 10
with blood, minutes in a minutes for swing
wertical position. head units or 15
» Observe a minutes for fixed
dense clot angle units (balance
: tube in centrifuge).
= Barrier will form,
separating serum
specdmen from clot.
1.800.631.0174 to laboratory.
Chapter 5: Specimen Collection 10/12/2011 5-24



Chapter 6: Study Medication
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Chapter 6. Study Medication

6.1 General Description

RIVUR study medication, both active drug and placebo will be prepared and distributed to each
clinical center for the 600 participants, approximately 300 receiving placebo and 300 receiving
sulfamethoxazole and trimethoprim (TMP-SMZ ) oral suspension USP prophylaxis.

Study medication will be distributed to participants 4 times over the course of the trial, at each of
the protocol specified clinic visits at randomization, and the 6, 12, and 18 month clinic follow-up
visits. At distribution, each participant will receive a 7-month supply of study medication, a
dosing syringe, and dosing cup, and instructions on use and storage.

6.2 Drug Procurement

6.2.1 Description of Study Medication

There will be two formulations of study medication, active and placebo. The active medication
is a generic form of trimethoprim-sulfamethoxazole (TMP-SMZ) in liquid-suspension,
containing 200 mg sulfamethoxazole and 40 mg trimethoprim per 5 mL of suspension. The
active medication is bottled at UPM Pharmaceuticals (UPM). The generic drug is pink and
cherry-flavored.

UPM will also manufacturer the placebo formulation. The placebo will be formulated to be
indistinguishable from the active with respect to smell, taste, appearance, color, and viscosity.
Table 6.1 on the following page lists the ingredients of the active and the study placebo.

6.2.2 Bottling and Labeling

The study medication will be bottled in 500 mL opaque bottles with a child resistant cap. Each
bottle of RIVUR study medication will have a unique bottle code number which will be
generated by the DCC.

Figure 1.0 below shows an example of the label that will be affixed to the front of the medication
bottle. Labels will indicate the name and sponsor of the study, bottle code number (example
shows ‘000000°), instructions, storage instructions, expiration date (shown as format mm/yyyy
under the bottle code number), and any other information required by law.

Participant ID and bottle distribution information will be recorded and entered at each site at the
time of participant medication distribution (see Section 6.4.2.5).
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Table 6.1 RIVUR Study Medication Components

Components of RIVUR Placebo Components of RIVUR Active
sl\g:j(]i(r);r(yzt\ilche??@ CCeIldl_u61;>T§:/ Carboxymethylcellulose Sulfamethoxazole
NEOSORB 70/20B Trimethoprim
Ethyl Alcohol, 190 Proof USP/NF Alcohol (less than 0.5%)
Methylparaben, NF Methylparaben
Glycerin, USP/NF Sodium Benzoate
Sodium Benzoate NF Carboxymethylcellulose Sodium
Saccharin Sodium, Dihydrate, Powder, USP Citric Acid
Polysorbate 80, NF Glycerin
Denatonium Benzoate, NF Microcrystalline Cellulose
Titanium Dioxide, USP/NF Polysorbate 80
FD & C Red No. 40 Powder Purified Water
FD & C Yellow NO.6 Powder Saccharin Sodium
Citric Acid Anhydrous USP Sorbitol
Flavor, Cherry Extract, Natural and Artificial FD&C Red #40
USP Purified Water FD&C Yellow #6
Artificial Cherry Flavor

6.2.3 Shelf Life and Temperature Limitations

The expiration date of each batch of medication will be determined by the drug manufacturer.
The placebo has a matching expiry date for individual batches of study medication. The study
medication from a particular batch will not be distributed 7 months prior to the expiry date of a
batch. The shelf life of a particular batch will depend upon usage and/or expiry date. The DCC
closely monitors the inventory of the study medication through the data management system.

The medication label will have special instructions for RIVUR study medication with regard to
temperature control. The medication should remain in a climate-controlled area away from
direct sunlight in the temperature range between 59-86°F.

6.2.4 Stability Testing

The active study medication, TMP-SMZ, will be purchased from a generic manufacturer. It will
then be re-bottled by UPM Pharmaceuticals into 500cc amber round wide-mouth HDPE bottles
with 45 mm white ribbed child-resistant polypropylene caps and heat seal inner foil liners.
Stability data will be collected. The placebo will be formulated, manufactured and bottled by
UPM Pharmaceuticals into the same type of containers as the active study drug.
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Figure 6.1 Example Label for RIVUR Study Medication

DIRECTIONS:
Shake well before opening.

National Institute of Diabetes
and Digestive and Kidney Diseases

Administer once daily, preferably of the National Institutes of Health

at the same time each day.

Return all used and unused
bottles to the RIVUR clinic
when you return for your next
follow-up visit.

7

V.

Randomized Intervention for
Children with Vesicoureteral Reflux

RIVUR ID:
Dose: ml/day

Distributed by: HHS Supply Service Center,
Perry Point, MD 21802

http:liwww.rivur.net

000000

02/2013

CAUTION: NEW DRUG - Limited by Federal (USA)
Law to Investigational Use

Store at room temperature 59°-86°F
(15°-30°C) away from direct sunlight.

| WARNING: Keep out of reach of children. |

|9NIN3dO F¥Oo439 T71aM 3)IVHS|

6.3 Distribution to Clinical Centers

6.3.1 Packaging of Bottles

UNC DCC will contract with HHS Supply Service Center (HHS SSC), Perry Point, MD, to serve
as the storage facility and distribution center for study medication. UPM will ship bottled and
labeled study medication to HHS SSC. HHS SSC will then distribute medication via overnight
shipping to the clinical sites in accordance with a schedule provided by the DCC.

6.3.2 Shipment of Study Medication to the Clinical Sites

Study medication bottles will be packed in boxes for shipping, with a label affixed to the outside
of the box that includes a box/shipment identifier and the words, 'DO NOT REFRIGERATE.'
Also included in the shipment will be a dosing syringe and dosing cup per bottle to be distributed
to the participants by either the coordinator or the pharmacist.

6.3.2.1 Initial Shipment

The RIVUR clinics will receive an initial shipment of study medication from HHS SSC that will
be expected to last for the first 6 months after recruitment has begun. The number of bottles
distributed to each site in the initial shipment will be based on the assumption that recruitment
will proceed uniformly. Each core site is responsible for recruiting approximately 60
participants per year for the first two years. Those satellite sites affiliated with core sites will
contribute equally to their core site’s expected 60 participants. The recruitment at the core sites
is estimated to be 5 participants per month for 24 months while the satellite sites' recruitment is
estimated to be ~1 participant per month for 24 months.
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The number of bottles of medication to be sent in the initial shipment will be approximately 3
bottles per expected recruited participant. The satellite sites will receive 24 bottles of study
medication and the core sites will receive 90 bottles of study medication.

6.3.2.2  Subsequent Shipments

Subsequent batches of study medication will be manufactured and packaged by UPM as needed,
based on recruitment patterns, weight distributions of participants, and the relative closeness of
the study medication's expiration date, as monitored by the DCC. Packaged medication will be
sent to HHS SSC for subsequent storage and distribution. The DCC will order shipments from
HHS SSC as needed. Each site can expect to have a sufficient amount of drug inventory
available for all randomized participants.

6.3.3 Receipt of Shipment at the Clinic — Clinic Medication Distributor

Shipments will be addressed to each site's Clinic Medication Distributor (CMD). This should be
a pharmacist, Project Coordinator, or a responsible person with knowledge of receiving,
dispensing and inventory of drugs. For some sites the CMD is the Project Coordinator, and for
others, the CMD is the site's research pharmacist.

The CMD is responsible for receiving the medication shipment, verifying the contents of the
shipment against the packing list, storing the medications, and monitoring the distribution of the
study medication. The CMD will be notified via email that a drug shipment will be arriving.
The DCC and the site's Project Coordinator will be copied on the notification of shipment email.
Upon receiving the study medication, the CMD will inventory the contents of the shipment for
accuracy by checking off the bottles received and fax a copy of the checked packing list to the
DCC (fax number: 919-962-3265, attention RIVUR Staff). The CMD will also periodically, at
the request of the DCC, provide a current inventory of the bottles of medications available for
distribution.

Project Coordinators are responsible for providing the DCC with current contact information of
the CMD. The Project Coordinator will notify the DCC of any changes to the Clinic Medication
Distributor (personnel, address, phone, etc.), or to medication storage, distribution, record-
keeping, or disposal procedures. The listing of RIVUR clinic CMDs is stored on the study
website.

The Project Coordinator will brief the CMD regarding RIVUR procedures surrounding drug
distribution. The Project Coordinator will track all bottles of medications dispensed using the
Medication Distribution Log (see Section 6.4.2.5). If the CMD is not the Project Coordinator,
and study medication is being distributed other than in the RIVUR clinic, then study medication
tracking will also be done by the CMD. The CMD and Project Coordinator should maintain
regular contact in order to assure both parties have an accurate inventory of their site's study
medication.

6.3.4 Medication Storage at the Clinic

Initially, each core clinic will be required to provide space for approximately 90-120 bottles of
study medication. The satellite sites will need to store 15-25 bottles, depending on the core site

Chapter 6: Study Medication 06/01/10 Page 6-4



affiliation. The round 500 mL bottles will be approximately 6 inches high and 3 inches wide.
The study medication should be stored in a secure, climate-controlled location (59-86°F), away
from direct sunlight. The storage location will vary depending on the policies of the institution.
In some clinics the study medication will be maintained in the hospital pharmacy and
requisitioned by study personnel as needed. In other clinics the study medication may be stored
in a secure locker or cabinet within the research facility.

6.4 Clinic Procedures

Protocol scheduled distribution of study medication to participants will occur at the
randomization visit (contact occasion 01) and every 6 months at protocol scheduled clinic
follow-up contacts (contact occasions 04, 07, and 10). The medication dose and number of
bottles distributed will be determined based on the child's measured weight. Each bottle of study
medication will have an accompanying dosing syringe and dosing cup.

Weight-dependent dosing and bottle assignment for medication distribution will be done through
the RIVUR DMS. Medication compliance will be assessed by parent report, and by weighing
returned bottles (both opened and unopened) of study medication at the subsequent protocol
scheduled clinic visit. Procedures related to medication distribution, return, and discontinuations
are detailed below.

6.4.1 Data Collection Forms

Forms documenting medication distribution, return, and discontinuation include:
« Medication Dosing and Distribution Form (MDD)
« Medication Return Form (MRF)
« Drug Discontinuation Form (DDF)
« Medication Distribution Log (MDL)
« Medication Distribution Log — Pharmacy (MDL-P)

Item specific instructions for the forms listed above are documented in each form's
corresponding QxQ.

6.4.2 Participant Medication Distribution

Medication dosing and dispensing will depend on the treatment assignment and the child's
weight. At the randomization visit, the ERF and the PEF must be entered into the DMS before
entering the Medication Dosing and Distribution Form (MDD). Upon completion of the MDD,
the child will be assigned bottle codes from the site's medication inventory. Subsequent
scheduled dispensing will require the PEF to be data entered before the MDD form. There will
be procedures for Project Coordinators to follow in situations where drug must be dispensed in
the time between clinic visits (see Section 6.4.2.6).

Refer to Chapter 4: Randomization and Baseline, and Chapter 7: Follow-up Contacts for details
on overall data collection at these visits.
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The process of calculating dose, number of bottles, and the bottle code number assignments for
study medication distribution will be performed through data entry of the Medication Dosing and
Distribution form (MDD).

6.4.2.1  Dosing

The number of bottles dispensed to the subject will depend upon the prophylactic dose of 3 mg
trimethoprim per participant weight in kg taken once daily, as specified in the manufacturer’s
instructions. Since the active was bottled with 40 mg of trimethoprim per 5 mL of suspension,
the formula for dosing becomes (((child's weight in kg*3)*5)/40) rounded to the nearest 0.5 mL.
Every 6 months, at each protocol scheduled clinic visit, sites will dispense enough study
medication to last for 7 months. Thus, the formula for the number of bottles to distribute
becomes the (daily dose in mL/day*213 days)/500 mL rounded up to the nearest 500 mL.

The dosing instructions will remain constant during the time between the 6 month protocol
scheduled clinic visits. If a missed visit occurs and the child cannot be seen again for another 6
months, the coordinator should make a telephone contact, following the instructions for
unscheduled dosing and dispensing so that the child's dose may be appropriately adjusted. Refer
to section 6.4.2.6 for details on unscheduled dosing and dispensing.

6.4.2.2  Drug Dosing Procedure Using the Data Management System

Data entry of the MDD form will provide the DMS system with the information required to
calculate dose, number of bottles, and the bottle codes to be dispensed. As a QC check for
dosing, the DMS will validate the weight measures in the MDD against the weights measured on
the Physical Exam Form (PEF). Entry of a "Y" to the question "Are you ready for medication
bottle numbers and dosing?” will trigger the data management system (DMS) to populate the
fields for dose and bottle codes. A successful DMS dosing procedure will also automatically
send a notification email to the DCC containing bottle assignment information.

The completed MDD form can be printed for study records. For sites where drug dispensation
occurs at a pharmacy or location outside of the research clinic, a DMS report entitled
‘Prescription’ can be run and printed by the Project Coordinator to be used as a prescription for
the CMD. Participant ID labels (provided by the DCC, used for data collection forms) should be
included with the ‘Prescription’ for the CMD to apply to the bottle labels. The participant ID
label should be placed on the 'Name' field of the bottle label, in order to protect participant
privacy.

In the event that the DMS dosing program aborts or cannot run, you will be prompted with an
error message explaining the reason for the program failure. This will likely be the result of edit
failures or attempting to run the dosing program prior to entering the required DMS validated
weights. When this occurs, correct the MDD and begin the dosing procedure again.

6.4.2.3  Drug Dosing Procedure when System is not Functional

Since the dosing procedure requires entry through an internet connection, a backup procedure is
necessary for cases in which the clinic’s computer system is not functional, or the WEB is
inaccessible or not operating appropriately.
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This will impact randomization visits as well as follow-up visits where drug dispensing is
needed. As soon as it is realized that the DMS is nonfunctional, the coordinator should contact
the DCC to arrange a remote randomization or drug dosing (whichever is needed). Emergency
randomization and/or dosing procedures will be done by telephone with the DCC. Refer to
Chapter 4, Section 4.4.3.2 for the specific procedures.

6.4.2.4 Instruction to Participants

The Project Coordinator will instruct the participant's parent/guardian on the dosing instructions
for the medication, how to store the medication, and how to dispense the liquid medication.
Parent/Guardians must also be instructed to keep all used and unused medication bottles and to
bring them to the next clinic follow-up visit.

The participant's parent/guardian will be given the study medications with dosing instruments
(syringe and dosing cup) and will be instructed as follows.

Medication is for the participant’s use only.

b. Keep the bottles of medication out of the reach of children.

Shake the bottle of study medication prior to giving the child the daily dose.

d. Take the prescribed dose of medication one time daily, preferably at the same time each
day. However, if the regular time is missed, it should be taken later in the same day.

e. Take any other medications on their regular schedule.
f. Medication should be stored at room temperature away from direct sunlight or heat.

g. If participant does not take study medication and parent realizes it the next day, do not
administer two doses in the same day.

h. If planning a trip or staying away overnight, remember to take the RIVUR medication
along.

i. If medication has been lost, the clinic should be notified as soon as possible to schedule a
time for re-dispensing.

j- If any unusual symptoms flare after the onset of taking the daily medication, then call the
RIVUR clinic as soon as possible. The Project Coordinator will fill out an Adverse
Events Form (AEF) if the participant experiences any problem with the study medication.

In general, coordinators should emphasize the importance of taking one dose every day and
returning all bottles, including empty, partially used, and unopened ones, at the next clinic
visit. Returning the bottles is important for collection of compliance data.

6.4.25  Distributing Bottles to Participant

The DMS Prescription Report lists the daily dose of study medication, the bottle codes to be
distributed to the participant, and the expiration of each medication bottle. The Clinic
Medication Distributors (CMDs) or Project Coordinator will log the medication bottles assigned
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to each participant onto the Medication Distribution Log-Pharmacy or the Medication
Distribution Log. Prior to dispensing, all medication bottles must have participant ID label
applied to the bottle label, and medication dose must be recorded on the bottle.

Careful identification of the proper bottle codes and checking of the bottle expiration dates
before distribution will be essential in avoiding errors related to this procedure. CMDs will need
to be particularly careful in checking the expiration date before distribution to a participant. The
expiration date must be at least 7 months after the date of distribution to a participant. In
addition, the DCC will notify the clinics when remaining medications in a batch must be
discarded due to impending expiration. (See section 6.4.7 for information on medication
disposal.)

In the case where the Project Coordinator is not the functioning as the CMD, the Coordinator
must confirm that the parent/guardian has received the assigned bottles of medication, and verify
the expiration date of the medication by contacting the pharmacy.

Clinic pharmacies that are dispensing RIVUR medication, must maintain their own inventories
that address their center’s IRB and other regulatory requirements, as well as maintain the RIVUR
Medication Distribution Log-Pharmacy.

6.4.2.6  Unscheduled Dispensing

Unscheduled medication dispensing may occur in the event that medication bottles are lost, or in
the event a follow-up clinic visit is missed or changed to a later date. The participant will either
need to return to the clinic to replace lost medication or study medication will be mailed to the
participant if the sites have permission to dispense via mail.

The study medication dose shall remain constant for 6 months at most. This point is troublesome
for unscheduled dispensing of study medication. If more than 6 months elapse between the last
measured weight and the next clinic visit, then the Project Coordinator must update the child's
weight for accurate dosing. If the child is able to come to the clinic for an unscheduled
dispensing of study medication, the Project Coordinator will fill out the PEF form followed by
the MDD form. However, if the child is unavailable to come to the clinic, the Project
Coordinator will enter the MDD and will be instructed to ask the parents to provide a recent
weight. If the parents don't know the child's weight, the Project Coordinator may estimate the
child's weight from the 2000 CDC Growth Curves (Advance Data No. 314 Dec. 4, 2000) (see
Figures 6.2-6.5 at the end of this chapter). Any weight supplied by the parents should be cross-
checked against the growth curves.

In order to get an accurate estimate of the child's weight, use the most recent measured weight
from the PEF of the most recent contact occasion. The RIVUR DMS report entitled "Measured
Weight of Participant" will provide the most recently measured clinic weight. The child's weight
for age percentile from the previous contact occasion may be read directly from the growth chart
using the weight and age from the earlier clinic visit. Follow along the same percentile curve to
the current age of the child to read their current estimated weight. Enter the estimated weight
into the MDD for use in the dosing procedure. Note, the parents reported weight of the child
may be checked using the growth curve. If large deviation occurs between the parents report and
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the growth curve, use the estimated weight from the growth chart and encourage the parents to
visit the clinic for accurate dosing.

6.4.3 Bottle Returns and Compliance

At each clinic follow-up, parents/guardians will have been reminded to return all study
medication bottles dispensed from the previous visit. This includes bottles open and in-use,
empty bottles, as well as unopened bottles. The return of the bottles will give RIVUR
medication compliance information. Participant compliance information will also be collected
during the follow-up interview using the FUP.

The Participant Follow-up Report on the DMS will include a listing of bottle code numbers
previously dispensed and not returned. Regarding compliance, this report will summarize the
status of the participant’s medication use, indicate the dose and number of bottles given to the
parent/guardian at the last clinic visit, and provide information about the participant’s previous
compliance. Coordinators can use the DMS follow-up visit report to verify that the number of
bottles returned is correct. Monthly management reports will provide overall compliance rates
for each clinical center.

More information on the importance of parents to comply with medication administration as well
as methods of collecting compliance data may be found in Chapter 8: Compliance.

Upon return of bottles, the Project Coordinator will weigh each opened bottle, including empty
bottles, and record the weight as well as the bottle code on the Medication Return Form (MRF).
A Denver Instrument scale (model MMS-2001) will be provided to each site for use in weighing
the returned (opened) bottles. Each balance comes with an operating manual and a 2 kilogram
weight used for calibrating the scale. Instructions for calibration are on page 15 of the manual.
The scale should be calibrated if the scale gets moved from place to place or if the scale goes
unused for long periods of time.

If bottles are returned at times other than protocol scheduled follow-up contact visits, refer to
Chapter 13: Administrative Procedures, for rules on assigning contact occasion and sequence
number necessary for entry of the MRF.

6.4.4 Medication Side Effects and Drug Discontinuation

Medication side effects, serious or otherwise, are to be reported as an adverse event. Details on
side effects and adverse event reporting are presented in Chapter 9. Participant Safety, Side
Effects, and Adverse Events. Drug discontinuations as a result of adverse events are also
covered in chapter 9.

6.4.5 Unmasking Policy
Refer to Chapter 9, Participant Safety, Side Effects and Adverse Events for unmasking procedures.

6.4.6 Record Keeping
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6.4.6.1  Verifying Shipment of Medication

Each case of study medications that is received by the Clinic Medication Distributor will be
accompanied by a packing list that indicates the number of bottles in the case. The Clinic
Medication Distributor will verify that the case contains the items listed on the packing list by
comparing the codes on the list with those in the case. Check off each bottle on the packing list
as you locate it within the case. If all is satisfactory, sign and date the packing list. Make a copy
of the verified packing list and fax it to the DCC (fax number: 919-962-3265, attention RIVUR
Staff). If there is a discrepancy between the contents of the box and the packing list, notify the
DCC immediately so that a correction can be made.

6.4.6.2 Maintaining the Medication Distribution Logs (MDL and MDL-P)

The Project Coordinator will maintain the MDL for all medications that are distributed. This
form will document the details of distribution of each bottle to facilitate clinic inventory of study
medication. The form will also be used during medication dosing and dispensing when the DMS
is non-functional. As study medication is assigned to a participant, copy the required
information from the Prescription Report for each bottle on the log without delay. For those sites
that dispense medication outside of the RIVUR clinic, a pharmacy-specific medication
distribution log (MDL-P) should be used by the Clinic Medication Distributor (CMD). The
Project Coordinator is responsible for verifying that the medication bottles listed on the
prescription report were actually distributed to the participant and that the MDL matches the
MDL-P.

The MDL must be current as it will be the source of medication inventory in the event that the
data management system is inoperable and randomization must occur via telephone. If a
randomization occurs via telephone, the Coordinator must be able to provide the latest drug
distribution information in order, to maintain the proper order of drug distribution. The MDL
should be filed in a convenient location in the clinic for frequent updating.

6.4.7 Disposal of Excess or Expired Medication

Study medications should not be discarded or destroyed without approval from the DCC. In
general, medications will be disposed of on a regular schedule before, but near, the time that a
batch is expiring. Following authorization from the DCC, the coordinator will arrange for
disposal according to the policy of the local institution. Disposal will include unused
medications returned by a participant, medications unusable because of the expiration date, and
drugs remaining at the conclusion of the study. Each Project Coordinator is requested to send a
statement to the DCC briefly describing the disposal method to be used (incinerate, bury, flush
down drain, etc.) at that site.

6.5 Data Coordinating Center

The primary tasks of the DCC with respect to drug distribution are to provide the list of codes for
each dose group to the CMD, to monitor the storage, shipping, ordering, and disposal of
medications, and to manage the quality control system.

6.5.1 Quiality Control
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The primary objectives of quality control with respect to RIVUR study medication are to insure:
A. participants are always given the correct doses,
B. bottles are not given out to be used beyond their expiration date,

C. active medication and placebo preparations remain indistinguishable to participants and
RIVUR investigators.

Reports and procedures covering quality control and study medication are in progress.
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Figure 6.2 Boys Weight for Age Percentiles — Birth to 3 years
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Figure 6.3 Girls Weight for Age Percentiles — Birth to 3 years
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Figure 6.4 Boys Weight for Age Percentiles — 2-20 years
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Figure 6.5 Girls Weight for Age Percentiles — 2-20 years
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Chapter 7: Follow-Up Contacts

7.1 Overview

During the two-year follow-up period, parents will be contacted by phone every 2 months and
scheduled for clinic visits every six months. Follow-up contacts and visits will continue
through 24 months, regardless of medication compliance.

In brief, the follow-up contacts will provide monitoring for participant safety, as well as data
for endpoint ascertainment. They are designed to insure that the study captures data on all
potential urinary tract infections (UTIs) that occur during the 24 months of study. At each
follow up contact, Coordinators will collect data on the occurrence of any adverse events and
medical care visits, review concomitant medication use, determine study medication
compliance, and obtain the history of urine and bowel toilet training since the last study
contact.

Parents/guardians will be asked to keep a patient diary recording occurrences of illness,
medical care visits, and newly prescribed concomitant medications. This diary will be
reviewed during all telephone and clinic visit follow-up contacts.

7.2 Scheduling of Follow-up Contacts

Follow-up procedures will continue for each participant until their end-of-study visit at 24
months after randomization, regardless of medication compliance, or a designation of
treatment failure.

Project Coordinators should always remind parents/guardians that routine follow-up consists
of both clinic visits and interim telephone interviews, which are scheduled every 2 months.
At the randomization and baseline visit, the Coordinator should schedule the next two
telephone contacts, at 2 and 4 months from randomization. At the end of every follow-up
contact, the next 2 contacts should be confirmed or scheduled with the parent/guardian.

When scheduling clinic visits, the Coordinator will always need to verify that the principal
investigator or his/her designee (which may be the Coordinator) is available to perform any
necessary examinations during scheduled contacts.

7.2.1 Target Dates and Contact Windows

Target contact dates occur exactly every 2 calendar months from a participant’s date of
randomization, and continue through the end of the 24-month study period. All protocol
scheduled follow-up contacts should be scheduled on, or within £+ 10 days, of a target date.
This allows a 21-day window for Coordinators and parents to work with when scheduling
follow-up contacts.

Table 7.1 below shows the first three target dates and resulting contact windows for a patient
randomized January 1, 2007.
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Table 7.1
Target Dates and Contact Windows for a Patient Randomized January 1, 2007

Study Contact Occasion Target Date Window (x 10 of target date)
02 (2-mo phone contact) March 1, 2007 Feb 19 —Mar 11

03 (4-mo phone contact) May 1, 2007 Apr21 —May 11

04 (6-mo clinic visit contact) July 1, 2007 Jun 21 —Jul 11

It is important to remember that target dates are always scheduled from the date of
randomization, regardless of the last contact date. The RIVUR DMS contains a RIVUR
Participant Follow-up Schedule Report that can be run on each patient, listing the target
contact date and the upper and lower dates of the window for the full 24 months of the
participants study. A copy of this report should first be provided to the parent/guardian at
the time of randomization, and the information may also be written into the patient
handbook/diary.

7.2.2 How closely together can two contacts be scheduled?

The Coordinator should make every effort to schedule protocol contacts within the contact
windows for the participant’s target dates. However, there may be instances when this is not
possible. Protocol contacts can be scheduled outside of the target date window if necessary.
The RIVUR DCC would rather have data outside the time period than no data at all, but it
would be a waste of resources to schedule two contacts too close together.

The general rule of thumb is that scheduled contacts for randomized participants must be at
least 30 days apart. When a participant contact (clinic visit or phone) cannot be scheduled
prior to 30 days before the next required contact, then it must be considered skipped (i.e.,
there will be no data collected for this contact occasion). If a contact is skipped, an FUP
form for that expected visit must still be completed and entered in the DMS. Section A of the
FUP form (Contact Information) will allow Coordinators to specify that the contact occasion
was missed.

7.2.3 Follow-up Clinic Visits and Reminders

Since the clinic visits allow Coordinators to gather more information than the telephone
contacts, and are the occasions when study medication dose is assessed and distributed, it is
especially important that study clinic visits not be skipped. If a study clinic visit is skipped,
the next contact, which would normally be a follow-up phone contact, should be scheduled as
a clinic visit replacing the scheduled telephone contact. See Chapter 6: Study Medication
regarding study medication distribution when clinic visits are missed.

Postcard Reminders
Two to three weeks before a follow-up clinic visit, the Coordinator should send a postcard
reminder to the participant and his/her parents. On the postcard, the Coordinator should

Cha