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Abstract This study was designed to characterize pro-
teinuria in children with kidney disease. Random urine
samples from 250 pediatric patients were examined by
quantitative measures of total protein (pr), albumin (Alb),
and creatinine (cr). Patient diagnoses were subjectively
categorized as “Glomerular” (GD) or “Tubulo-interstitial”
disease (TD) in origin. Proteinuria was quantitated by the
random urine protein-to-creatinine (Upr/cr) ratio, and
glomerular proteinuria was assessed as the albumin-to-
creatinine ratio (Ualb/cr) and percentage albuminuria
(%Alb=Alb/pr*100). The non-albumin fraction (1—Alb/
pr) includes low-molecular-weight proteins and micro- and
macroglobulins. Of the 250 patients, 112 (45%) had GD
and 138 (55%) had TD. Both proteinuria and albuminuria
correlated with a decline in glomerular filtration rate (GFR)
(=—0.4; p<0.0001). Those with GD averaged significantly
greater %Alb than those with TD at all levels of proteinuria
(p<0.0001). With loss in GFR, %Alb increased signifi-
cantly in patients with TD (18+13 to 47+£30%; p<0.001)
and GD (5626 to 74+15%; p<0.01), respectively. The
%Alb at all levels of GFR averaged <50% in those with TD
and >50% in those with GD. In conclusion, random Ualb/
cr, Upr/cr, and %Alb provide a simple and inexpensive
assessment of proteinuria and may profile renal disease
activity and response to therapy in pediatric patients.
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Introduction

Proteinuria is an important indicator of kidney disease
activity and progression [1]. However, timed urine
collections are fraught with error in small children, and
accuracy requires invasive bladder catheterization or
restrictive immobilization. Quantitation of proteinuria by
random assays in adults and children has afforded an
accurate method to assess degree of renal disease activity
[2-4]. Albumin excretion defines the glomerular barrier,
and small amounts of albuminuria, termed ‘microalbumin-
uria’, predict cardiovascular and renal disease risks in
adults [5]. The majority of low-molecular-weight (LMW)
proteins filtered at the glomerulus are reabsorbed in the
proximal tubule [1, 6—8]. The measurement of total protein
in the urine includes non-albumin components as these
may also indicate significant renal pathology [6-9].
Children may be more likely to demonstrate pathologic
LMW proteinuria from tubular and interstitial injury due to
the nature of congenital renal diseases and their suscepti-
bility to ischemic injury [6-9]. We undertook a rapid
method for profiling proteinuria in a large pediatric
population to better define proteinuric renal disease and
its progression in children.

Methods
Subjects

All patients were referred to the Pediatric Nephrology
service at the University of Miami/Holtz Children’s Hospital
between January 2002 and December 2005 for evaluation of
suspected or known kidney disease. Infants <1 year of age or
those patients who were receiving therapy with inhibitors of
the renin-angiotensin-aldosterone system (RAAS) or with
advanced Stage 5 kidney disease were excluded.

As a routine assessment of proteinuria, random urine
specimens were sent for total protein, creatinine, and
microalbumin analysis. This was an observational clinical
study of minimally invasive examinations approved by the
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institutional review board of the University of Miami
Miller School of Medicine. All subjects were assured
anonymity in compliance with the Health Insurance
Portability and Accountability Act (HIPAA).

A total of 250 pediatric patients with a mean age of 8.6+
6.1 years (range: 1-21 years) were included in the study.
There was equal gender distribution and a distinct Hispanic
(109) and African ethnic (104) predominance, with only 34
non-Hispanic Caucasian and three Asian patients.

Disease categories

Diagnoses were classified according to probable origin of
pathologic proteinuria and were broadly categorized as
“Tubulo-interstitial’ (TD) or ‘Glomerular’ (GD) disease
(Table 1).

“Glomerular” disease included any nephrotic or nephrit-
ic syndrome. Those with recent onset nephrotic syndrome
who were steroid-sensitive were assumed to have minimal
change disease and were sampled at the time of relapse or
with clinical remission. Others with steroid-resistant or
nephritic-nephrotic syndromes were assayed when clini-
cally stable and/or prior to therapeutic intervention. All of
these patients had biopsy-proven diagnoses. Patients
referred for isolated microhematuria were included in this
category. Adolescents referred for asymptomatic “dipstick”
proteinuria were evaluated for orthostatic proteinuria,
which included the first morning void fasting and an
ambulatory void (preferably the second morning void).
They were further assessed by 24-h urine for total protein,
creatinine, and microalbumin split between the night time
supine and the daytime ambulatory collection in order to
document the orthostatic change and to quantitate the total
daily excretion. For these patients, the first morning void
was taken for inclusion in this analysis.

Table 1 Diagnostic categories

“Tubulo-interstitial” disease included congenital anoma-
lies of the kidney and urinary tract (CAKUT) such as
hypoplasia, dysplasia, vesico-ureteral reflux, or urinary
tract obstruction with predominant TD injury. Patients with
history of ischemic injury, extreme low birth weight,
hereditary tubulopathies such as Bartter’s syndrome,
cystinosis, renal tubular acidosis (RTA), or Fanconi’s
syndrome were also considered in this category.

Random urine samples: components of proteinuria

All urine product measurements were reported or con-
verted into metric units. The degree of proteinuria was
determined by the random urine protein-to-creatinine ratio
(Upr/cr; in mg/mg) with normal assessed at <0.2 and the
nephrotic range at >2.0. These values reflect the range of
proteinuria seen in children [1]. Normal proteinuria in
children is <100 mg/m? per day or <4 mg/m? per h [1].
Nephrotic range proteinuria is >1000 mg/m? per day or
40 mg/m” per h [1]. Albuminuria was determined by the
urine albumin-to-creatinine ratio (Ualb/cr) converted to
milligram per milligram creatinine (mg Alb/mg cr) for ease
of comparison to the Upr/cr. The calculation was as
follows: Ualb/cr=Ualb (mg/dl) + Ucr (mg/dl), with normal
considered to be <0.030 mg Alb/mg cr or <30 mg/g cr.
Glomerular proteinuria (GPr) was assessed as the percent-
age albuminuria (% Alb = Alb/Pr*100).

Random urine samples in children were obtained during
waking hours with a preference for the period from the first
morning void to 4:00 p.m. [3, 9]. Most patients were
providing urine in the outpatient clinic setting and were
clinically stable. No patient in the primary cohort had
active urinary tract infection, fever, or sepsis. In the setting
of relapse of the nephrotic syndrome or hospitalization,
sequential urine samples were obtained to follow the
evolution of the disease. However, only the initial urine

Glomerular disease category

Tubular disease category

Diagnosis® n Diagnosis n

Orthostatic proteinuria 4 Hypoplasia/dysplasia 19
Systemic vasculitis 26 Obstructive uropathy 20
Chronic glomerulonephritis 10 Urinary tract infection 10
Membranous nephropathy 5 Vesicoureteral reflux 20
Steroid-sensitive NS (SSNS) 16 Extreme low birth weight 20
Steroid-resistant NS (FSGS) 23 Hydronephrosis 15
HIV nephropathy 6 Duplex system/horseshoe 2
Sickle cell nephropathy 3 Ischemic renal disease 8
Diabetes mellitus 5 Neurogenic bladder 8
Hematuria 5 Renal tubular acidosis 5
Amyloidosis 2 Urolithiasis 5
Other 7 Other 6
Total 112 Total 138

*Vasculitis includes systemic lupus erythematosus, Wegener’s granulomatosis, IgA nephropathy, and pauci-immune vasculitis. NS,
nephrotic syndrome; FSGS, focal glomerulosclerosis; HIV, human immunodeficiency virus; other, hypertension, transplant nephropathy,

obesity, myositis, Bartter’s syndrome, oxalosis, cystinosis



from each patient in the primary cohort of 250 patients was
used in the final analyses. Iterative specimens in 12
selected stable patients were used to verify the reproduci-
bility of the measurements using the urine Alb/Pr ratio.
Two patients with evolutionary disease served as examples
of the clinical application of the method. Their assays were
not a component of the primary cohort. Clinical chemis-
tries, including serum creatinine, were available in the
medical records in 92% (230/250) of the children.

Assays were performed in the central hospital clinical
laboratory on the multichannel analyzer or in the Quest
referral laboratories. Total protein was analyzed by a
standard modification of the Lowry technique using a dye-
binding automated spectrophotometric method. The coef-
ficient of variation is <5%. Creatinine analysis was
performed by the alkaline picrate method, which is a
modification of the kinetic Jaffé reaction (Dade Paramax;
Dade Corp, Miami, Fla.). The coefficient of variation is
<2%. Microalbumin was determined by rate nephelometry
with the Beckman Coulter array. The coefficient of
variation is <4%.

Random urine dipsticks were performed in conjunction
with the quantitative assays for total protein and creatinine
when possible (221/250; 88%). The urinary dipsticks
(Multistix 10 SG; Bayer Reagent Strips) consist of an
alkaline color reaction to tetrabromphenol blue in the
presence of albumin in the urine. These are the dipsticks
used in our clinics and in the hospital for rapid assessment
and monitoring purposes and are usually read and recorded
by the nurses in attendance; they are entirely subjective. The
color change is assessed against the color strip provided on
the bottle. Any development of green above ‘trace’ is
indicative of the presence of significant albuminuria ranging
in concentration from 15 mg/dl to >300 mg/dl. A dipstick
read as 1+ or greater was considered to be positive.

An estimation of glomerular filtration rate (GFR) was
calculated as the creatinine clearance (Ccr) by the height
index formula of Schwartz and expressed as milliliters/
minute per 1.73 meters squared (ml/min/1.73 m?) [1, 10].
The stratification of chronic kidney disease (CKD) was
according to the recommendations of K/DOQI Sta%es 1-5
[11]. Patients with a Cecr >60 ml/min/1.73 m”~ were
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considered to have an early CKD (Stage<2), while those
with a Cer<59 ml/min/1.73 m? had advanced CKD (Stages
3-4). No patient with Stage 5 (GFR <15 ml/min/1.73 m?)
was included in the present study (Table 2).

Statistical methods

All data sets were analyzed for Gaussian distribution using
the D’Agostino-Pearson omnibus test for normality.
Iterative sampling in stable patients to validate the method
was also analyzed for kurtosis (to quantify the shape of the
distribution) and skewness (to quantify the asymmetry of
the distribution) with a normal Gaussian distribution
having no skew and zero kurtosis. If the kurtosis is
negative more values are centered, whereas if the kurtosis
is positive, more values are in the “tails” of the distribution.
Differences between diagnostic categories and clinical
characteristics were analyzed by one-way analysis of
variance (ANOVA) using Tukey’s multiple comparisons
post test. Correlation coefficients were calculated using
Spearman rank order correlation. Urinary protein excre-
tions and creatinine clearances, which are not normally
distributed, were log-transformed for further analysis.
Sensitivity and specificity with positive (PPV) and nega-
tive (NPV) predictive values were calculated using
contingency tables and Fisher’s exact test. p values of
less than 0.05 were considered to be significant. All results
are expressed as the mean + standard deviation (SD). All
graphs and statistical analyses were determined using
GrapHPAD Prism ver. 4.00 for Windows (GraphPad
Software, San Diego, Calif.; http://www.graphpad.com.

Results
Validation and reproducibility by multiple sampling

To validate the reproducibility of the method, 12 patients
considered to be clinically stable based on more than five
iterative samples (mean: 10 samples; range: 5-13) over a
period of 1 year provided 12 data sets that were analyzed

Table 2 Proteinuria profiles by disease category and creatinine clearance

Disease category” n Age (years) Cer (ml/min/1.73 m?)° Upr/er (mg/mg)° Ualb/cr (mg/mg)* %Alb®
Glomerular 112 13+4 119448 3.0£6.6 2.1+4.7 58+25
Early Stage 2 CKD 95 1344 133436 1.44+2.6 1.0£2.0 56426
Late Stage >3 CKD 17 14+5 38+14* 10£14* 6.3+10%* 74+15%
Tubular 138 545 105+42 1.2+4.8 0.4+2.0 22+19
Early Stage 2 CKD 119 444 119+29 0.6+0.9 0.1+0.2 18+13
Late Stage >3 CKD 19 9+6* 33+15% 5+12% 22+5.1% 47+30%*
Total 250 8.6+6 10649 2.0£5.7 1.243.6 38+29

*Significantly different from Early Stage CKD in the same category
4CKD, Chronic kidney disease

®Cer, Creatinine clearance

“Upr/cr, Urine protein-to-creatinine ratio

dUalb/cr, Albumin-to-creatinine ratio

Percentage albuminuria
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for Gaussian distribution using the test for kurtosis,
skewness, and normality. The %Alb was taken for this
analysis since it does not include the urine creatinine,
thereby avoiding the potential bias of variable renal
function. Each data set was found to be normally
distributed with the median well within the 95%
confidence intervals. The average skew of the data sets
was —0.178. The average kurtosis was —0.63, indicating
“centered” values between narrow confidence intervals.

Distribution of proteinuria by age and disease category

There was a distinct difference in the character of
proteinuria according to the designated disease categories.
As shown in composite Fig. 1, children younger than
7 years of age had predominantly TD, whereas children
older than 7 years had progressively more GD. There were
112 patients with GD who had an average age of 13+
4 years and a female (n=65) and African ethnic (n=59)
predominance. Those children with TD (n=138) had an
average age of 5+5 years with a male (56%) and Hispanic
(53%) predominance.

Twelve children referred for asymptomatic dipstick
proteinuria had supine and upright urines collected to
determine the 24-h total protein and albumin excretion as
well as to confirm orthostatic variation. Of these, eight had
>1 g/m?/day of total proteinuria and underwent renal
biopsy. Subsequent diagnoses were membranous nephrop-
athy (1), mesangial proliferative glomerulitis (1), and focal
segmental glomerulosclerosis (FSGS) (6). Of the remaining
four in this subgroup, two had microalbuminuria but
normal Upr/cr and two had confirmed orthostatic protein-
uria (Table 1).

When proteinuria was profiled according to %Alb, the
%Alb was greatest in those patients with GD (58%Alb)
compared to those with TD (22%Alb) (Table 2, Fig. 1).
When the degree of total proteinuria (Upr/cr) for the
disease categories was longitudinally distributed into low
(Upr/er <0.2), moderate (Upr/cr>0.2<2.0), and severe
(Upr/er >2.0), the fraction of albuminuria was always
significantly greater in patients with GD than in those with
TD (F=38; p<0.0001) (Table 2; Fig. 1).

Fig. 1 Composite of renal dis- 2004
ease categories according to age
and percentage albuminuria 150

(%Alb). Filled diamond Tubular
disease (TD) is significantly
more common in children

<7 years of age, while glomer-
ular disease (GD) is more com-
mon after 7 years (p<0.001),
filled star difference from TD
category is significant at all
levels of proteinuria (p<0.001)

Number of Patients

1-6 712

Age (Years)

Renal function and proteinuria profiles

When the GD and TD categories were subdivided into
those patients with Stages 1-2 CKD (Ccr: >60 ml/
min/1.73 m?) and those with Stages 3-4 CKD (Ccr=>16<
59 ml/min/1.73 m2), there was a marked increase in %Alb
and Ualb/cr in those with the more advanced stage of CKD.
The most striking distinction was in the TD category in
which the %Alb rose significantly with loss of renal
function (18+£13%Alb vs. 47+30%Alb; p<0.001). For those
in the GD category, there was also a significant increase in
%Alb with loss in renal function (56+26%Alb vs. 74+
15%Alb; p<0.01) (Table 2; Fig. 2). Of note, those with TD
averaged <50%Alb, while those with GD averaged >
50%Alb at all levels of GFR.

Progression of renal disease correlated significantly with
increasing total proteinuria (Upr/cr) and albuminuria
(Ualb/cr). These are not prospective analyses but cross-
sectional data for the primary cohort. The regression
equations and significance were similar for both variables
(=—0.4; p<0.0001). These regression analyses are shown
in the composite Fig. 3.
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Fig. 2 Percentage (%) albuminuria according to renal disease
categories with early Stage 2 chronic kidney disease (CKD) [creatinine
clearance (Cer): >60 ml/min/1.73 m?) and advanced Stages 3-4
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Fig. 3 Regression analyses of decline in GFR relative to proteinuria
(Upr/cr) and albuminuria (Ualb/cr). Data are log-transformed to
adjust for normality

Clinical application of urine profiling

As examples of the clinical application of sequential assays
of the urine profile in individual patients, two patients are

described below and their urine profiles depicted in Fig. 4.

Patient 1 is a 3-year-old girl with TD due to neurogenic
bladder and reflux nephropathy. She was diagnosed during
the first year of life following an episode of urosepsis. The
proteinuria profile depicted in Fig. 4, upper panel was
obtained before, during, and after two episodes of recurrent
pyelonephritis.

Patient 2 is a 12-year-old girl with systemic lupus
erythematosus (SLE) who was profiled during treatment
for an exacerbation of her lupus nephritis (WHO IV). She
had previously been treated unsuccessfully with cyclophos-
phamide therapy and, therefore, was given a course of pulse
solumedrol followed by rituximab and maintenance therapy
with mycophenylate mofetil (Cellcept) and an angiotensin
receptor blocker (ARB). Figure 4, lower panel demonstrates
the patient’s proteinuria profile in response to the therapeutic
interventions applied for this lupus exacerbation.
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Fig. 4 Clinical longitudinal urine profiling in a patient with TD due
to vesico-ureteral reflux during two episodes of pyelonephritis (upper
panel) and in a GD patient with systemic lupus erythematosus (SLE)
during treatment for exacerbation of lupus nephritis with intravenous
solumedrol, mycophenolate mofetil (Cellcept), rituximab, and
angiotensin receptor blocker (ARB) (lower panel)

Urinary dipstick, Upr/cr, and Ualb/cr: sensitivity
and specificity; PPV and NPV

Table 3 provides the statistical comparisons between
urinary dipsticks and quantitative random urines with the
relative application of predictive values of each test for the
detection of significant proteinuria and albuminuria in this
cohort of patients.

There were 240 urine samples that were quantitatively
assessed by Upr/cr and Ualb/cr. The sensitivity of the Upr/
cr for detection of albuminuria was 84%, with a specificity
of 81%, whereas the sensitivity of the Ualb/cr for detection
of proteinuria was only 60%, with a specificity of 93%.
Although 81 (34% of these urine samples had a normal
quantitative Upr/cr of <0.2, 32 (13%) of these demonstrat-
ed albuminuria (Ualb/cr) above the threshold of 30 mg/g
creatinine.

Table 3 Urinary dipstick and Upr/cr test sensitivity, specificity, positive predictive value (PPV), negative predictlve value (NPV)

Test source (n) Reference measure Sensitivity (%) Specificity (%) PPV (%) NPV (%)
Dipstick (221) Upr/er: <0.2, >2.0 42 98 98 35
Upr/cr (240) Ualb/er: <30, >300 mg/gCr 84 81 60 94
Ualb/cr (240) Upr/cr: <0.2, >2.0 60 93 82 82
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There were 221 urine samples that were assessed by both
quantitative Upr/cr and the urinary dipstick. Of these, 54
had a normal Upr/cr of <0.2, and 167 (76%) had a
pathologic Upr/cr of >0.2. This gave a sensitivity of 42%
for the urinary dipstick, with a specificity of 98%.

Discussion

This paper describes important unique aspects of protein-
uria in a large pediatric patient population through the
application of simple and inexpensive techniques. We
show that a distinction can be made between tubular and
glomerular components of proteinuria by “profiling”
random urine samples for total protein and albumin
referenced to creatinine. Normal components of proteinuria
have previously been estimated to be 30% albumin, which
is the ‘glomerular’ component and 30-60% Tamm-
Horsfall protein, which is the tubular secretory glycopro-
tein, with the remainder being LMW proteins that escape
proximal tubular reabsorption [1, 6-9, 12, 13].

In this series of pediatric patients we have shown that
components of proteinuria vary according to disease
category and loss of renal function. Glomerular and tubular
or interstitial injury appear to determine the degree and
character of the proteinuria which can serve as important
markers of kidney disease progression [1, 6-9, 14].
Pathologic macroglobulinuria with increased filtration of
the IgM immunoglobulin signals large defects in the
glomerular pore barrier [15]. Protein electrophoresis can
provide a visual array of the various proteins, such as (3-2-
microglobulin and retinal binding protein, which are
excreted as menacing chemokines, slough, or overflow.
These are expensive to assay and require immediate
alkalinization for preservation and accuracy [16]. We
believe that simple urine protein profiling interpreted in the
context of the clinical setting can serve as a useful tool for
diagnosis and management. As an example, a young
patient with vesico-ureteral reflux who had baseline urine
protein profiling developed a febrile urinary tract infection.
With sequential Upr/cr and Ualb/cr we were able to detect a
rise in proteinuria and albuminuria, respectively, that
returned to normal after response to antibiotic therapy.
This provided impetus for early surgical intervention and
closer surveillance for scar formation. The utility of these
simple quantitative assays for individual patient assessment
has been very enlightening in our Pediatric Nephrology
practice and seems to have potential for further develop-
ment in the clinical arena.

Pediatric patients with proteinuria vary widely in their
origins of disease. Many have CAKUT or inherited genetic
tubulopathies [1, 2, 6, 14, 17]. Most of these children are
diagnosed within the first years of life and have a
prevalence of tubular proteinuria as shown by our popu-
lation. In our young cohort the magnitude of the total
proteinuria as well as albuminuria correlated with loss of
GFR, confirming previous published observations [1, 5, 6,
13, 14]. At similar levels of proteinuria, those patients with
GD always had a significantly greater percentage of

albuminuria, usually averaging more than 50% of total
protein. An important observation was that a significant
increase in the fraction of albuminuria heralded the loss of
renal function in patients with TD. It is still unclear whether
proteinuria or albuminuria are merely surrogate markers of
renal disease progression. This is confounded by the fact
that proteinuria may actually perpetuate renal interstitial
injury [6]. Nevertheless, medical interventions that alter
proteinuria do impact on renal survival [18]. It is
imperative that pediatricians recognize the importance of
characterizing proteinuria in their diverse population with a
caveat towards better and earlier interventions.

Although the quantitative assay for albuminuria has the
greatest specificity for detecting pathologic proteinuria, it
lacks the sensitivity required in patients with predominant
TD as in this pediatric population. Our data are similar to a
much larger cohort of Australians in which urines were
assayed for both proteinuria and albuminuria in over
10,000 participants in a lifestyle study [19]. As the
magnitude of proteinuria increased from normal to
>0.8 mg/mg creatinine, the fraction of albuminuria
increased from 21 to 73%. Albuminuria performed well
as a screening test in this older population but still missed
significant proteinuria in 8% of their cohort. This re-
enforces the usefulness of assaying for both total protein
and albumin.

In large clinical trials, the best biologic endpoints are
those that can be accurately quantitated and are relatively
non-invasive, inexpensive, and easily performed in the out
patient setting [20]. The current method of profiling urines
for components of proteinuria offers an advantage in that
the assays are performed on a single random urine that
requires no special handling or preservation. The sample
can be refrigerated for a week or frozen at 0°C without any
loss of reproducibility. This makes the use of protein
profiling of random urines a compelling instrument in the
design of large pediatric clinical trials requiring accurate
detection and assessment of kidney disease activity.

There are several categories of emerging pediatric
populations that deserve special attention for increased
risk and more astute urine profiling. The surviving low
birth weight, premature infant is more susceptible to
oligonephropathy and/or ischemic nephropathy that may
progress with age [21]. The obesity epidemic and the
emergence of the metabolic syndrome in younger popula-
tions requires urine profiling for early detection of
microalbuminuria as a potential independent risk factor
for cardiovascular disease [22]. Focal glomerulosclerosis in
high-risk ethnic populations is increasing and may be
strangely silent in its early stages [23, 24]. Patients with
sickle cell disease are also prone to complex renal lesions
which might be better followed by specific profiling of
their proteinuria [25]. In the work-up of isolated micro-
hematuria, glomerular pathology is distinquished by micro-
albuminuria [26].

Urinary dipsticks, as used in pediatric practice, remain
poor diagnostic tools for assessing proteinuria [4, 27]. This
report confirms and emphasizes previous observations
showing that while the most commonly used dipstick



(Multistix 10 SG) is highly specific for the presence of
albuminuria, it lacks sensitivity and has a low negative
predictive value. Although more sensitive dipsticks have
been developed and been shown to be reliable in screening
large populations, they are still not readily available for
office practice [28, 29]. Therefore, we emphasize that
commercially available dipsticks miss over half of young
patients with TD and warrant quantitative assays for a
thorough assessment.

The circadian rhythm of proteinuria described by
Ginsberg et al. [3] some years ago showed that the lowest
ebb of daily proteinuria followed the first morning void and
that the random Upr/cr obtained during the ambulatory
period from late morning to early afternoon correlated best
to the total 24-h urine protein. In pediatrics, we must
consider the issue of orthostatic proteinuria, which is
reported to occur in up to 10% of the population with a
peak in adolescence [30, 31]. In the current population
there were only 12 patients with asymptomatic proteinuria,
eight of whom were found to have significant pathology
after biopsy. Although the condition is thought to be
benign, there is a lack of confirming evidence, and sporadic
reports question the validity of such a benign prognosis
[32]. Our data support this approach, and we recommend
urine profiling and quantitation of daily proteinuria in
adolescents with asymptomatic proteinuria.

In conclusion, quantitative measures of both proteinuria
and albuminuria are important in the context of children
with known or suspected kidney disease to guide diagnosis,
prognosis and patient management.
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