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ABSTRACT

The presence of persistently elevated urinary concentrations of
protein or albumin is considered a sign of kidney damage. The
diagnosis and staging of chronic kidney disease (CKD) is
nowadays based upon the presence of signs of kidney damage
together with the estimation of the glomerular filtration rate.
The presence of either proteinuria or albuminuria identifies a
group of patients with higher risk of CKD progression and
higher cardiovascular risk. Treatment with angiotensinconverting enzyme inhibitors or angiotensin-receptor blockers,
for instance, decreases both the progression of CKD and the
incidence of cardiovascular events and death in patients with
CKD and proteinuria. Thus, proteinuria is currently considered
a therapeutic target by itself. Despite of the importance of
detecting and monitoring proteinuria in the diagnosis and
follow-up of CKD, there is not a consensus among the clinical
practice guidelines published by different scientific societies on
the diagnostic cut-off levels, on different sampling procedures,
on the units used in laborat ory report s or just on w het her it
should be def ined in terms of albumin or proteinuria. The
goal of this document, created by the consensus of the Spanish
Society of Clinical Biochemistry and Molecular Pathology
(SEQC, representing its spanish acronym) and the Spanish
Society of Nephrology (S.E.N.), is to recommend to medical and
laboratory clinicians appropriate guidelines for the detection
and monitorization of proteinuria as a marker of CKD in adults
and children. These recommendations result from searching,
evaluating and summarizing current scientific evidence
published in the last years.
Keyw ords: Chronic kidney disease. CKD. Prot einuria.
Albuminuria. Urinary albumin-creatinine ratio. Urinary proteincreatinine ratio.
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Documento de Consenso. Recomendaciones sobre la
valoración de la proteinuria en el diagnóstico y
seguimiento de la enfermedad renal crónica
RESUM EN

La presencia de concentraciones elevadas de proteína o albúmina en orina, de modo persistente, es un signo de lesión renal y constituye, junto con la estimación del filtrado glomerular, la base sobre la que se sustenta el diagnóstico de la
enfermedad renal crónica (ERC). Su presencia identifica a un
grupo de pacientes con un riesgo superior de progresión de la
enfermedad renal y con mayor morbilidad cardiovascular. El
tratamiento con inhibidores de la enzima de conversión de la
angiotensina o antagonistas del receptor de la angiotensina,
en individuos con ERC y proteinuria, ha demostrado que disminuye tanto la progresión de la enfermedad renal como la incidencia de eventos cardiovasculares y muerte, por lo que la
disminución del valor de la proteinuria es considerado un objetivo terapéutico. Pese a la importancia de la detección y monitorización de la proteinuria en el diagnóstico y seguimiento
de la ERC, no existe consenso entre las guías de práctica clínica
publicadas por distintas Sociedades científicas sobre cuáles son
los valores que indican su presencia, si ésta debe ser definida
en términos de albúmina o de proteína, el espécimen más adecuado para su medida o el tipo de unidades en que deben ser
expresados los resultados. La finalidad de este documento, elaborado con el consenso de la Sociedad Española de Bioquímica Clínica y Patología Molecular (SEQC) y la Sociedad Española
de Nefrología (S.E.N.), es proporcionar recomendaciones, a los
facultativos clínicos y de laboratorio, para la detección y monitorización de la proteinuria como marcador de la presencia de
ERC en adultos y en niños. Las recomendaciones son el resultado de la búsqueda, evaluación y síntesis de la evidencia científica publicada sobre el tema en los últimos años.
Palabras clave: Enf ermedad renal crónica. ERC. Prot einuria.
Albuminuria. Cocient e albúmina-creat inina en orina. Cocient e
proteína-creatinina en orina.

INTRODUCTION

Different epidemiological studies have shown that chronic
kidney disease (CKD) has a high prevalence.1-4 The number
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of patients with advanced CKD requiring renal replacement
therapy has increased in the last few years as a result of an
aging population and the fact that older patients and patients
with associated conditions are now included on dialysis.
Furthermore, the incidence and prevalence of CKD due to
glomerulonephritis or type 1 diabetes mellitus (DM) has
stabilised and today, atherosclerosis, type 2 DM or
hypertension are now the main causes of CKD; these are
conditions that may affect kidney function silently. This is
why CKD is detected at an advanced stage. Diagnosing the
disease early is important to prevent kidney function from
deteriorating as well as cardiovascular complications
responsible for the high morbidity and mortality of these
patients compared to individuals with similar clinical
symptoms but without CKD.5
Different studies promoted by the Spanish Society of
Nephrology (S.E.N.) report that CKD has a prevalence of
around 9.16% in the population of over-18s.6 It also reaches
values of 21% in patients attended by primary care
physicians.7 The data from the registers of CKD stage 5
patients on renal replacement therapy (haemodialysis,
peritoneal dialysis or kidney transplantation) show an
incidence and prevalence of 129 and 1039 patients per
million inhabitants/year, respectively.8
The Spanish registry of children with chronic kidney disease
(REPIR II, abbreviation in Spanish), which includes pre-dialysis
patients diagnosed with CKD stage 2-5, shows an incidence and
prevalence rate of 8.6 and 71.0 cases per million inhabitants/year,
according to the data from 2008.9 The most frequent causes of
CKD in children are obstructive uropathy secondary to congenital
defects, glomerulonephritis and hypertension.10
The presence of persistently high urinary concentrations of
protein or albumin is a sign of kidney damage. Diagnosis of
CKD is based on the presence of signs of kidney damage
together with the estimation of the glomerular filtration rate
(GFR).11 The presence of high urinary concentrations of protein
or albumin shows a higher risk of kidney disease progression12-18
and a higher cardiovascular morbidity19,20; furthermore, this risk
is linear and continuous, even for concentrations within the
reference range.21 Treatment with angiotensin-converting
enzyme inhibitors (ACEI) or angiotensin-receptor blockers
(ARB) in patients with CKD and proteinuria has been shown to
reduce the progression of kidney disease as well as the
incidence of cardiovascular events and death. Reducing the
level of proteinuria is therefore a therapeutic target by itself.22-30
Despite the importance of detecting and monitoring
proteinuria in the diagnosis and follow-up of CKD, there is
no consensus between the clinical practice guidelines
published on the cut-off values, whether it should be defined
in terms of albuminuria or proteinuria, the most appropriate
sampling procedure, or how useful reagent strips are as an
initial screening method.
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OBJECTIVE AND SCOPE

The objective of this document is to provide
recommendations for detecting and monitoring proteinuria as
a CKD marker in adults and children. The recommendations
are different for each group due to the differences in
prevalence and the type of disease responsible for the CKD in
each group.

M ETHODOLOGY USED TO PREPARE THE
DOCUM ENT

The recommendations in this document are the results of
searching, evaluating and summarising current scientific
evidence on the assessment of proteinuria in the diagnosis
and follow-up of CKD. The information has been collected
principally from clinical practice guidelines published in
recent years.
The level of evidence or strength of the recommendations
has not been included in this document, as it is impossible to
exchange the grading systems used by each scientific
society. The guidelines consulted as well as their evidencegrading systems are described at the end of the document
(Appendix).

CURRENT DIAGNOSIS CRITERIA AND
CLASSIFICATION OF CHRONIC KIDNEY DISEASE

The National Kidney Foundation (NKF)-Kidney Disease
Outcomes Quality Initiative (K/DOQI) defines the following
diagnosis criteria in its guidelines on the evaluation,
classification and staging of CKD11:
1. GFR under 60ml/min/1.73m2 during a time period greater
than or equal to three months.
2. The presence of kidney damage, with or without a
decrease in the GFR, during a time period greater than or
equal to three months. The concept of kidney damage
refers to structural or functional abnormalities of the
kidney manifested directly by histological disorders in
the kidney biopsy, or indirectly, from the presence of
albuminuria, proteinuria, urine sediment abnormalities or
imaging techniques.
The combination of both diagnostic criteria is the basis for
CKD classification in 5 stages (Table 1). In stages 1 and 2,
the presence of kidney damage on its own is used to
diagnose CKD.
This definition and classification into stages has been
accepted by the large majority of scientific societies,
including the S.E.N.31 and the international initiative Kidney
Nefrologia 2011;31(3):331-45
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Disease: Improving Global Outcomes.32 In recent years, changes
have been proposed to this classification such as: a) adding the
letter “T”, “D” or “p” to identify patients with kidney transplants,
on dialysis and with proteinuria, respectively33-35; b) the
subdivision of stage 3 CKD into 3A (GFR 45-59ml/min/1.73m2)
and 3B (30-44ml/min/1.73m2)32,34,36.37; c) the elimination of stages
1 and 238 or combining these into one stage,39 given that there is
no optimum measurement of kidney function in this range of
GFR; d) the need for additional evidence of kidney damage for
GFR values over 30 or 45ml/min/1.73m2 as a prerequisite for
diagnosing CKD40,41; e) decreasing the cut-off point from 60 to
45ml/min/1.73m2 for stage 3 CKD42; or f) introducing GFR
reference values depending on age and sex.11,39,40,42 Some of these
considerations have been included in guidelines published after
the KDOQI (Table 2).

DEFINITIONS
Proteinuria

Under normal conditions, a healthy individual eliminates
between 40-80mg of protein/day through urine, about 1015mg of this is albumin and the rest is made up of TammHorsfall protein43 and small amounts of low-molecularweight proteins.
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In this document, the term proteinuria is used to indicate the
presence of concentrations of urine above the reference
range. However, there is not a universal cut-off point that
defines this range, as this depends on the type of sample
used for the measurement (24-hour or random urine sample),
the way the results are expressed (in terms of concentration
or excretion) or the population being assessed (adults or
children) (Table 3).
When a random urine sample is used, the results must be
expressed as the ratio between the urinary concentration of
protein and creatinine (Pr/Cr).

Albuminuria

In healthy individuals the excretion of albumin in urine is
below 30mg/day.11,34,44,45 In this document the term
albuminuria refers to the presence of an albumin excretion
above this value. When a random urine sample is used, the
results must be expressed as the ratio between the urinary
concentration of albumin and creatinine (ACR) and the cutoff points that have the highest international consensus are
>2.5mg/mmol or >17mg/g (men) and >3.5mg/mmol or
>25mg/g (women). However, some societies recommend
using only one criterion. These values were obtained from

Table 1. Classif icat ion of chronic kidney disease st ages according t o t he KDOQI guidelines of t he Nat ional Kidney
Foundat ion (2002)
Stage

Description

Glomerular filtration rate (ml/ min/ 1.73m 2)

1

Kidney damage w ith normal or increased glomerular filtration rate

>90

2

Kidney damage w ith mild decrease in the glomerular filtration rate

60-89

3

M oderate decrease in the glomerular filtration rate

30-59

4

Severe decrease in the glomerular filtration rate

15-29

5

Renal failure or dialysis

<15

Table 2. Classif icat ion chronic kidney disease st ages according t o t he UK Renal Associat ion (2007), NICE (2008) and SIGN
(2008) guidelines
Stage

Description

1

Normal or increased glomerular filtration rate w ith evidence of kidney damage

>90

2

M ild decrease in the glomerular filtration rate w ith evidence of kidney damage

60-89

3A

M oderate decrease in the glomerular filtration rate w ith
or w ithout evidence of kidney damage

3B
4

5

Glomerular filtration rate (ml/ min/ 1.73m 2)

45-59
30-44

Severe decrease in the glomerular filtration rate w ith or w ithout evidence
of kidney damage

15-29

Renal failure or dialysis

<15

Include the suffix “ p” for any stage if proteinuria is present.
Proteinuria is defined as protein excretion >0.5g/day or protein-creatinine ratio in a urine sample >50mg/mmol or the albumin-creatinine ratio in a
urine sample >30mg/mmol (NICE Guidelines).

Nefrologia 2011;31(3):331-45
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Table 3. Values used t o def ine prot einuria according t o t he diff erent scient if ic societ ies
Sample
24 hour urine

Adults
>150mg/day3
>300mg/day4

Children
>100mg/m 2/day9

Timed urine

>4mg/m 2/hour10

Random urine (Pr/Cr)

1

>200 mg/g

>6 months to 2 years

5

>45 mg/mmol6

>0.5mg/mg 10

>50 mg/mmol7

>50mg/mmol4

>100 mg/mmol8
>2 years
Reactive strip 2: «1+»

>0.2mg/mg 10
>20-25mg/mmol4

PR/ CR: 1Pr/Cr: urinary protein-creatinine ratio
A value of «1+» generally corresponds to a protein level of 150-300mg/L.
3
KDOQI, NICE, SIGN, CARI and UK Guidelines.
4
CARI Guidelines.
5
KDOQI Guidelines.
6
NICE Guidelines.
7
SIGN Guidelines.
8
Welsh Guidelines.
9
PARADE Guidelines for children and SIGN Guidelines.
10
PARADE Guidelines for children.
1

2

individuals with insulin-dependant diabetes46,47 and have been
applied to the rest of the population.48
The values that define microalbuminuria and macroalbuminuria
vary depending on the clinical guidelines consulted (Table 4).
Both terms, despite being widely used, can give rise to confusion
and should therefore be abandoned.49
Under normal conditions the concentration of albumin
represents only a small part of the concentration of protein in
urine. As the concentration of protein increases so does the
proportion of albumin. This ranges between 5% and 70% for
Pr/Cr values <2.5 and >90mg/mmol, respectively.50,51 Due to
the varying relationship between both measurements, it is
not advisable to use conversion factors from ACR to Pr/Cr
and viceversa.11

type of proteinuria is due to an impaired renal tubular
reabsorption as a result of congenital structural or functional
defects, which are the most frequent causes of CKD in
children.
Another type of proteinuria that must be mentioned is
orthostatic or postural proteinuria, which only appears when
the patient is in the supine position and disappears in the
upright position. This mainly affects children and teenagers
and tends to disappear when they reach adulthood. Its value
is normally below 1g/m2/day and is caused by glomerular
haemodynamic abnormalities.53,54

M ETHODOLOGICAL CONSIDERATIONS IN THE
ASSESSM ENT OF PROTEINURIA
Pre-analytical conditions

TYPES OF PROTEINURIA

Pat ient s
Increased urinary concentrations of protein may be a result
of different aetiopathogenic mechanisms,52 and each of them
is associated with a type of proteinuria with specific
quantitative and qualitative characteristics.
Albumin is the most abundant protein in urine in CKD due to
DM, glomerular disease or ATH, which are the main causes of
CKD in adults. This is due to an abnormal filtration process,
whether structural damage or an alteration in the electrical
charges of the glomerular basement membrane.

The presence of fever, stressful situations or performing
intense physical exercise55 may cause proteinuria to rise
temporarily. This usually reverts back to normal levels after
a few days, once the triggering factor disappears. Urinary
tract infections or menstruation can result in false positives.
For this reason, it is recommended to avoid collecting a urine
sample to assess proteinuria in these circumstances.
Sampling procedure

The presence of low-molecular-weight proteins in urine (β2microglobulin, α1-microglobulin, retinol-binding protein,
etc.) shows the existence of tubulo-interstitial disease. This
334

As proteins are removed at a varying rate throughout the day,
as a result of factors such as level of hydration, physical
Nefrologia 2011;31(3):331-45
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Table 4. Values used t o def ine albuminuria according t o t he diff erent scient if ic societ ies
Guidelines
SIGN

CARI

Sample

Normal

M icroalbuminuriaa

M acroalbuminuriaa

Random urine

<20 µg/min

20-200 µg/min

>200 µg/min

24-hour urine

<30 mg/day

30-300 mg/day

>300 mg/day

Random urine

M <2.5 mg/mmol

M 2.5-30 mg/mmol

(ACR)

F <3.5 mg/mmol

F 3.5-30 mg/mmol

Strip

<3 mg/dl

>3 mg/dl

24-hour urine

<30 mg/day

30-300 mg/day

>300 mg/day

M <17 mg/g

M >17 mg/g

M >250 mg/g

<1.9 mg/mmol

>1.9 mg/mmol

>28 mg/mmol

>30 mg/mmol
>20 mg/dl

Random urine
(ACR)

KDOQI

ADA

F >25 mg/g

F >355 mg/g

<2.8 mg/mmol

>2.8 mg/mmol

>40 mg/mmol

Strip

<3 mg/dl

>3 mg/dl

>30 mg/dl

24-hour urine

<30 mg/day

30-300 mg/day

>300 mg/day

Random urine

M <17 mg/g

M 17-250 mg/g

M >250 mg/g

(ACR)

F <25 mg/g

F 25-355 mg/g

F >355 mg/g

<30 mg/g

30-300 mg/g

>300 mg/g

<30 mg/g

30-299 mg/g

>300 mg/g

Random urine
(ACR)

SEN-semFYC

F <25 mg/g

Random urine
(ACR)

ACR: Urinary albumin-creatinine ratio; M : male; F: female.
M ultiply by 8.84 to convert from International System of Units (mg/mmol) to conventional units (mg/g).
M ultiply by 0.113 to convert from conventional units (mg/g) to International System of Units (mg/g).
a
Note: although the use of these terms is advised against in this document, they have been used in the table as this is how they appear in the guidelines consulted.

activity or protein intake, the 24-hour urine sample has been
considered as the reference sample for measuring
proteinuria. However, problems associated with collecting a
24-hour urine sample have led researchers to look for
alternatives such as first morning urine or random urine
samples, expressing the results in terms of concentration or
even urinary concentration of creatinine in order to remove
the variations depending on the level of hydration. The
biological variability must be known to be able to decide
which type of sampling procedure is the most appropriate for
screening and monitoring proteinuria and assessing the
clinical significance of a change.
The studies that have assessed the suitability of Pr/Cr in
random urine samples as an alternative to protein excretion
in 24-hour urine samples56-60 agree that there is good
correlation and agreement between both values, even
between samples from individuals with different levels of
kidney function impairment61,62 and for a wide range of
proteinuria values.63,64 However, correlation as well as
agreement worsen when proteinuria is in the nephrotic range
(>3.5g/1.73m2/day).64,65 When Pr/Cr is expressed in mg/mg,
the quantitative value obtained is approximately the same as
that obtained for an excretion of protein expressed in g/day.
If Pr/Cr is expressed in mg/mmol, the excretion in 24-hour
urine is approximately 10 times this value, considering an
average creatinine excretion of 10mmol/day.36
Nefrologia 2011;31(3):331-45

Likewise, the studies that have assessed which is the most
appropriate type of sampling procedure for measuring
albumin in urine (first morning urine or random urine sample
as an alternative to the 24-hour urine sample) and the best way
to express the results (urinary concentration of albumin
compared to ACR) have found greater agreement with first
morning urine compared to second or random urine sample.66,67
They also found a lower intraindividual variability for this
type of sample when expressed as ACR. As a consequence,
first morning urine is considered the most appropriate sample
for screening and monitoring albuminuria. The results should
be expressed as ACR (mg/mmol, mg/g) rather than as a
concentration value (mg/L).
Conservat ion
The urine sample remains stable for 7 days at 2-8ºC.49,68 If it
has to be frozen, it must be done at a temperature of ≤-70ºC.
Lower values, especially at -20ºC, cause the albumin
concentration to drop. This especially affects urine samples
with albumin values below 300mg/L.69-72 The sample must be
thawed at room temperature and homogenised before
measuring it, to dissolve the precipitates that may have
formed as well as any albumin absorbed by the container. It
is not well understood what effect freezing and thawing has
on different molecular forms.
335
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Before freezing and analysing the sample, the urine must be
visually inspected to check for the presence of precipitates.
These must be eliminated by centrifugation.
If for some reason a 24-hour urine sample is needed, the
urine must be kept refrigerated. It is not necessary to add any
type of preservative.

M ethods for assessing proteinuria

Screening met hods
Reagent st rips f or prot ein screening
This is a strip of paper impregnated with tetrabromophenol
blue buffered at pH 3.0,68 and its colour changes when it comes
in contact with the proteins of the sample. The intensity of the
colour varies according to the concentration of protein. The
result is interpreted by visually comparing the colour obtained
with a chromatic scale, and it is translated into values that
oscillate from negative to a “+” scale, according to the different
concentration values. The scale varies depending on the
manufacturer of the strips. Using automated readers reduces
the possibility of error and the interpersonal variability when
interpreting the results.73 Proteinuria is considered to exist
when the colour changes by “1+” or higher. For the majority of
manufacturers this corresponds to a concentration of between
150 and 300mg/L.68 The reagent strips are especially sensitive
to proteins with a negative charge, such as albumin, and less
sensitive to globulins and low-molecular-weight proteins. The
most significant limitations of these measuring systems are:
inability to detect concentrations below 300mg/L, false
negatives in diluted urine and false positives in concentrated or
alkaline urine, and in the presence of haematuria and coloured
components such as bilirubin and drugs (ciprofloxacin, quinine
and chloroquine).74
Different studies have compared how precise the diagnosis
with reagent strips is against the protein measurement in a
24-hour urine sample in populations with a high prevalence
of proteinuria.75-77 The results showed a sensibility and
specificity which varied depending on the concentration of
protein used as the cut-off point. For this reason, most of the
clinical practice guidelines advise against using it as a
screening test to detect proteinuria34,35,45 and those that do
include it, recommend that a positive result should be
confirmed with a quantitative measurement.11,78
In recent years, some manufacturers have incorporated an
area in their reagent strips which measures creatinine and
expresses the protein to creatinine ratio semi-quantitatively.
The results can be read visually or by automated devices.
Although the initial results have shown it to be effective in
monitoring patients with CKD,79 more studies are needed to
evaluate its diagnostic value.
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Reagent st rips f or albumin screening
The semi-quantitative measurement of albumin by reagent
strips is based on immunological or non-immunological
methods that use a strip of paper coated with a tetrabromosulfonephthalein derivative.68 They are able to detect small
concentrations of albumin (30-40mg/L). There are also test
strips on the market with two reaction areas, one saturated
with a high affinity and specificity dye (tetrabromosulfonephthalein) for albumin and another area to measure
creatinine (based on the peroxidase-like activity of a coppercreatinine complex). These strips provide semi-quantitative
estimates of the albumin-creatinine ratio in three categories:
<3.4mg/mmol, 3.4-33.9mg/mmol and >33.9mg/mmol. These
devices have been recently evaluated with results that show a
good diagnostic accuracy in the general population as well as
in patients with CKD of various origins.80,81
The studies performed to find out the diagnostic accuracy of
the specific strips for detecting albumin at concentrations
above 30mg/g creatinine have found that they have a low
sensibility (from 37% to 83%) and a high specificity (from
93% to 98%). The positive and negative predictive value
varies depending on the concentration used to define
albuminuria.34
Quant it at ive met hods
Quant it at ive met hods f or measuring prot ein
There are some significant difficulties when measuring
protein in urine due to the variability in the make-up and
proportion of the different types of protein, as well as the
high concentrations of non-protein substances that may
interfere with the measurement.
The most used methods are turbidimetric methods (based on
the binding of proteins to substances such as trichloroacetic
acid or benzethonium chloride) and dye binding methods
(Ponceau-S, Coomassie brilliant blue and pyrogallol redmolybdate). Both of the methods have different analytical
sensitivity and specificity for the different types of proteins.
They strongly react with albumin.82-84
There is currently no measurement procedure or reference
material to determine the urinary concentration of protein.
This means that there is a lot of variability between the
results obtained in different laboratories. This variation has
an effect, especially at low concentrations, and decreases at
higher concentrations due in part to the higher relative
concentration of albumin that they have.
The data from the external quality control programme
(FPCQLC) of the Spanish Society of Clinical Biochemistry
and Molecular Pathology (SEQC) for 2009 show that
Nefrologia 2011;31(3):331-45
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turbidimetric methods that use benzethonium chloride
(48.5% of laboratories) and pyrogallol red-dye binding
(44.9% of laboratories) are the most used methods for
measuring protein. The coefficients of variation range
between 7.7% and 10.5% (turbidimetric methods) and from
4.5% to 7.7% (pyrogallol red-dye binding) for a
concentration range between 0.31 and 1.07g/l.85
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measurement in laboratory tests. The data for 2009 from the
FPCQLC of the SEQC shows that 87.8% of registered
laboratories determined albumin in urine using turbidimetric
methods compared to 12.1% that used nephelometric
methods. The coefficients of variation oscillate between
5.4% and 10.0% (turbidimetric methods) and 6.8% and
15.5% (nephelometric methods) for a concentration range
between 260 and 970mg/L.85

Quant it at ive met hods f or measuring albumin
FUTURE LINES OF RESEARCH

The most common methods for measuring albumin levels in
urine are the turbidimetric or nephelometric immunoassays
with detection limits between 2 and 10mg/L. The antibodies
used can be monoclonal or polyclonal with different
sensitivities for detecting anomalous albumin or fragments
of albumin present in urine. Methods based on high
performance liquid chromatography (HPLC) have appeared
in recent years. These methods have higher values than
immunoassays as they detect non-immunoreactive albumin.
Several external quality control programmes have shown
that there are differences in the results obtained by different
laboratories and in the units used to express the results.86
This is because there is no reference laboratory test; no
international reference material and due to the presence of
different molecular forms of albumin both in the urine
sample and the calibrators (fragmented molecules,
glycosylated molecules and dimeric forms), the presence of
degraded albumin or non-antibody-reactive albumin; nonspecific binding of albumin to the tubes used to collect the
sample, as well as polymerisation and fragmentation that
occurs during storage and the freeze/thaw process.87
Most of the manufacturers of products for in vitro diagnosis
state that the value assigned to their calibrators is traceable
to the certified reference material ERM®-DA470k/IFCC
(previously called CRM 470), which is distributed by the
Institute for Reference Materials and Measurements of the
European Commission. This material, with an albumin
concentration of 37.2g/l, is the same as the one used for
serum albumin calibration. There are differences between the
manufacturers in the protocols for preparing the calibrators,
the solvent used, the dilution factor, the plasma or urine
matrix, etc. Recently, the Japanese Society of Clinical
Chemistry has developed a candidate for a reference material
devised from monomeric human albumin with over 97.5%
HPLC purity in a buffered and lyophilised aqueous matrix.
The Japanese Committee for Clinical Laboratory Standards
is currently evaluating it.88 Furthermore, researchers from the
Mayo Clinic are working on a method based on liquid
chromatography-isotope dilution mass spectrometry (LCIDMS)89 as a possible reference method candidate.
Specific immunoassays for determining albumin provide a
better albumin measurement compared to the protein
Nefrologia 2011;31(3):331-45

There was a conference in 2007 organised by the Laboratory
Working Group of the National Kidney Disease Education
Program (NKDEP) and the International Federation of
Clinical Chemistry and Laboratory Medicine (IFCC). The
objectives of this conference was to highlight the problems
associated with measuring albuminuria and to organise
working groups in order to formulate recommendations that
could be included in clinical practice guidelines.49 The group
of experts believed that the following aspects had to be
further investigated in order to standardise the measurement
of albumin and how the results are expressed:
1. Pre-analytical requirements regarding the container used
to collect the sample; the need to carry out further
investigation into biological variability in order to decide
when to obtain the sample or the influence of blood,
seminal fluid and other physiological contaminants in
urine.
2. Clarify the definition of the mesurand and research the
molecular forms of albumin in freshly voided urine
sample and the level of degradation of albumin
depending on the storage conditions.
3. Develop a reference measurement procedure as well as
urine albumin and creatinine primary and secondary
reference materials with standardised and certified
commutability by the Joint Committee for Traceability in
Laboratory Medicine (JCTLM).
4. Determine the most appropriate measurement procedure,
considering the variation in urinary composition.
5. Define the total acceptable error clinical requirements for
measurement procedures, as well as the materials to be
used in Quality Control Programmes that allow the
different methods to be compared.
6. Assess whether different decision thresholds are needed
depending on the sampling procedure, anthropometric
characteristics (age, sex or ethnicity) and different
population groups (general population or high-risk
groups such as DM, hypertension or cardiovascular
disease [CVD]).
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7. Research on the usefulness of age- and sex-specific
equations to convert ACR to an albumin excretion/day value
for which a single reference limit may be appropriate.

KEY ASPECTS ON THE EVALUATION OF
PROTEINURIA IN CLINICAL PRACTICE GUIDELINES

Furthermore, all the guidelines agree that analysing protein
in urine is not sufficiently sensitive to identify the presence
of incipient diabetic nephropathy. They suggest determining
albumin expressed as ACR once a year. In other
circumstance, the guidelines vary on recommending using
ACR or Pr/Cr. Thus, KDOQI, KDIGO, ADA, NICE, JNC-7
and SEN-semFYC recommend using ACR while PARADE
(children), CARI, SIGN, UK Guidelines, Welsh Renal NSF
and CSN recommend using Pr/Cr.

Different scientific societies have prepared guidelines that
include recommendations for evaluating proteinuria in CKD
patients. The most important aspects are summarised in Table 5.
They are displayed below according to the year of publication.

Cut-off values

Target population

Table 5 shows reference ranges and values considered as
pathological by each of the guidelines.

All the guidelines agree on the fact that screening for
proteinuria must be carried out on individuals with high risk of
CKD: DM, hypertension, CVD, GFR below 60ml/min/1.73m2,
multi-systemic diseases with possible kidney impairment,
over 60 years old, past family history of CKD, or specific
ethnic groups with a high prevalence of CKD. There are
guidelines with recommendations for specific population
groups such as those by the American Diabetes Association
(ADA)90 or the Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure.91

Use of reagent strips for proteinuria detection

Only the KDOQI11 and Welsh Renal NSF78 guidelines state that
the use of reagent strips as acceptable for screening for
proteinuria. They propose that any result “>
_1+” should be
confirmed using a quantitative measurement (Pr/Cr or ACR)
within the following 3 months. The other guides advise against
its use due to its low sensibility and specificity even though
there is evidence that a strip test value of “>
_1+” can be used to
identify patients with a high risk of end-stage CKD and CVD.35

Units used to express the results

The PARADE (children), KDOQI, JNC-7, CARI, KDIGO,
ADA and SEN-semFYC guidelines recommend using
conventional units (mg/g), the rest of the guidelines suggest
using International System of Units (mg/mmol).

Recommendations for children

Only the KDOQI, Welsh Renal NSF, PARADE (children) and
CARI guidelines include children-specific recommendations.
All the guidelines agree that Pr/Cr must be used to detect and
monitor proteinuria in children, except in children with postpubertal onset of DM with more than 5 years of duration. In
these cases, the use of ACR is recommended in the same way
as in adults.
They recommend this because of the low prevalence of CKD
due to DM or hypertension in children compared to diseases
linked to urinary tract abnormalities or congenital tubular
disorders, which are characterised by the elimination of lowmolecular-weight proteins.

Sampling procedure
RECOM M ENDATIONS

All the guidelines agree that the most appropriate sample is
the 24-hour urine specimen; although collection problems
make its use difficult in clinical practice. For that reason, they
recommend using a urine sample, preferably first-morning
urine; although a random urine sample is also acceptable.

Biological measurement that must be determined
(protein or albumin)

There is general consensus between the guidelines that
determining Pr/Cr or ACR in a random urine sample must
replace measuring protein or albumin in 24-hour urine.
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Assessment of proteinuria and/ or albuminuria

1. The presence of high urinary concentrations of protein or
albumin on two or more occasions during a period of 3 or
more months is a sign of kidney damage. The diagnosis
of CKD is based on signs of kidney damage and the
GFR.
2. The estimation of the glomerular filtration rate should
be measured together with urinary concentration of
protein and/or albumin in individuals at risk of
developing CKD.
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Table 5. Summary of t he guidelines
Guideline

Detection

M onitoring

Sample
Random
urine

Units

Reference values

Decision criteria

Pr/Cr: mg/mg
ACR: mg/g

Pr/Cr
<0.5mg/mg (6-24 months)
<0.2mg/mg (>2 years)
ACR<30mg/g

Pr/Cr
>0.5mg/mg (6-24 months)
>0.2mg/mg (>2 years)

Pr/Cr<200mg/g

Pr/Cr<200mg/g

ACR
M <17mg/g
F<25mg/g

ACR
M>250mg/g
F>355mg/g

First
morning
urine

PARADE54
2000

KDOQI11
2002

Reagent strip: a value of >_1+
needs to be confirmed w ith Pr/Cr
in first morning urine

Pr/Cr
ACR in DM

Reagent strip: a positive result
Adults:
needs to be confirmed w ith Pr/Cr
ACR
Specific albumin reagent strip is Pr/Cr is acceptable if
acceptable for albuminuria scree- ACR is high (>500 to
ning. A positive result needs to be
1000mg/g)
confirmed w ith ACR
Adults: specific reagent strip for
Children:
albumin or ACR
Pr/Cr
Children at a high risk of CKD but
ACR in DM
w ithout diabetes: standard reagent
strip or Pr/Cr
Children w ith DM of more than 5
years duration or post-pubescent:
ACR. Otherw ise, the same recommendations as for children w ithout
diabetes

JNC-7 91
2003

M easure the level of albumin in
urine as excretion or ACR annually
only in the high-risk population (DM
or confirmed CKD)

CARI45
2004

Adults: Pr/Cr
If it is negative, assess ACR in
another sample
In DM and specific ethnic groups:
ACR
Confirm a positive result w ith new
samples

P

P

A

A

Pr/Cr: mg/g
ACR: mg/g

ACR: mg/g

ACR<30mg/g

Pr/Cr: mg/g
ACR: mg/g

Adults: ACR
M <17mg/g (1.9mg/mmol)
F<25mg/g (2.8mg/mmol)

ACR
M>250mg/g (28mg/mmol)
F>355mg/g (40mg/mmol)

Children:
Pr/Cr
<2 years: <50mg/mmol
>2 years:
<20-25mg/mmol

Children:
Pr/Cr
<2 years: >50mg/mmol
>2 years: >20-25mg/mmol

Not Available

Pr/Cr
ACR in DM

P

A

Children: Pr/Cr
ACR in DM . If DM starts before
puberty, screen 5 years after onset,
at 11 years old, or at puberty. If DM
starts during puberty, screen 2 years
after onset. In both cases, screen
annually thereafter.
KDIGO32
2005

Reagent strip: acceptable if it is
ACR
the only option available
Recommended for screening: ACR Pr/Cr can be used as
If initial ACR is >_30mg/g, rule out an alternative if ACR
is pathological
infection or contamination by
blood (menstruation) w ith a
reagent strip that assesses w hether
leukocytes and/or red blood cells
are present
Confirm a positive result w ith new
samples

M onitoring by
Joint Speciality
Reagent strip: a positive result
Committee on
reagent strips A
needs
to
be
confirmed
by
Pr/Cr
or
Renal Medicine
positive results needs
ACR (depending on the local
of the Royal
to be confirmed by
College of
clinical practice)
Pr/Cr or ACR
General
Practitiones.
(depending on the
CKD in adults:
local clinical practice)
UK guidelines
for
Identification,
ACR in DM : check
Management
annually
and Referal44
2006

ACR>30mg/g

Diagnostic of CKD:
ACR>200mg/g

ACR (in DM ):
<3.5mg/mmol

ACR (in DM): >3.5mg/mmol

Diagnostic of CKD:
ACR>30mg/g
M>20mg/g
F>30mg/g

P

A

ACR: mg/g

ACR<30mg/g
M <20mg/g
F<30mg/g

P

A

Pr/Cr: mg/mmol
ACR: mg/mmol

Pr/Cr<15mg/mmol
ACR:
M <2.5mg/mmol
F<3.5mg/mmol

Pr/Cr>
_45mg/mmol
ACR>
_30mg/mmol
In DM:
ACR M>
_2.5mg/mmol
ACR F>
_3.5mg/mmol
Criteria for referring patient to
nephrologist:
Pr/Cr>
_100mg/mmol or
Pr/Cr>
_45mg/mmol + haematuria
Criteria for indicating treatment
with ACEI or ARB in DM:
ACR M>
_2.5mg/mmol
ACR F>
_3.5mg/mmol

Continues on next page >
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Table 5. Summary of t he guidelines (Cont inues)
Guideline

UK Renal
Association 36
2007

Welsh Renal
NSF78
2007

SIGN35
2008

NICE34
2008

Detection

Reagent strip: a positive result
needs to be confirmed w ith
Pr/Cr or ACR

Pr/Cr
ACR in DM
Children:
High risk for CKD: screening w ith
reagent strip. A positive result needs to be confirmed w ith Pr/Cr

Sample

M onitoring

Pr/Cr
ACR in DM

In non-diabetic
Do not use reagent strips on
patients w ith
their ow n to assess w hether
confirmed CKD, use
proteinuria is present/absent
Pr/Cr to assess the
In groups w ith a high prevalenrisk of progressing
ce of proteinuria w ithout diabeto ESCKD
tes: Pr/Cr
ACR in DM
ACR in DM

First
morning
urine

Random
urine

P

A

Preferably first
morning urine

ACR
If initial ACR is
>
_mg/mmol and<70mg/mmol, it
must be confirmed in another
first morning urine sample.
>_0mg/mmol or
Pr/Cr>
_100mg/mmol, it is not
necessary to confirm it

Reference values

PR/CR:
mg/mmol

Not Available

Not Available.
Standardising
results is
advised to
avoid confusion

Not Available

Not Available
Pr/Cr: mg/mmol
ACR: mg/mmol

P
Reagent strip: only if it detects
albumin specifically at low
concentrations and express the
results as ACR

Units

A

Pr/Cr: mg/mmol
ACR: mg/mmol

Not Available

Criteria for indicating treatment
w ith ACEI or ARB:
No DM :
Pr/C r >_50mg/mmol
ACR>_30mg/mmol
Protein excretion>_0.5 g/day
DM
ACR M >2.5mg/mmol
ACR F>3.5mg/mmol
Criteria for referring patient to
nephrologist:
Pr/Cr >_100mg/mmol
ACR >_50mg/mmol
Protein excretion>
_1g/day

Random
urine sample

P

Pr/Cr: mg/mmol
ACR: mg/mmol

Not Available

Criteria for indicating treatment
w ith ACEI or ARB in DM :
ACR M >2.0mg/mmol
ACR F>2.8mg/mmol
Criteria for referring patient to
nephrologist:
Pr/Cr >_100mg/mmol
ACR >_60mg/mmol

A

ACR: mg/g

ACR <30 mg/g

Criteria for indicating treatment
w ith ACEI or ARB:
ACR: >_300mg/g
Criteria for referring patient to
nephrologist:
In DM :
ACR>300mg/g
No DM and age<70 years old:
ACR>500mg/g

ACR <30 mg/g

>
_300mg/g

ACR
ACR

M onitor ACR
ACR in patients w ith type 1
DM >5 years duration and in
type 2 DM since diagnosis

Criteria for indicating treatment
w ith ACEI or ARB:
No DM :
Pr/Cr>_100mg/mmol
In DM :
ACR M >_2.5mg/mmol
ACR F>_3.5mg/mmol
Pr/Cr>_45mg/mmol
ACR?30mg/mmol

Pr/Cr or ACR
ACR in DM

ADA 90
2010

Criteria for indicating treatment
w ith ACEI or ARB:
No DM :
Pr/Cr>_100mg/mmol
In DM :
ACR M >_2.5mg/mmol
ACR F>_3.5mg/mmol

PR/CR <15 mg/mmol
ACR
M ≤2.5 mg/mmol
F ≤3.5 mg/mmol

ACR
Pr/Cr can be used
as an alternative.
ACr in DM is recommended

CSN92
2008

SENsemFYC93
2008

Decision criteria

annually

Random urine
sample

ACR: mg/g

Pr/Cr: urinary protein-creatinine ratio; ACR: urinary albumin-creatinine ratio; DM : diabetes mellitus; CKD: chronic kidney disease; M : male; F: female;
P: preferable; A: acceptable; ACEI: angiotensin-converting enzyme inhibitors; ARB: angiotensin II receptor blockers.
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3. The detection and monitoring of protein and/or albumin
in urine must be based on a quantitative measurement.
4. When detecting, staging and monitoring CKD, the
presence of proteinuria must be assessed:
a. In adults proteinuria must be assessed by measuring
the albumin-creatinine ratio in a urine sample.
Albuminuria is a more sensitive marker than
proteinuria in CKD due to DM, hypertension or
glomerular disease, which are responsible for most of
CKD cases in adults.
If a laboratory decides to use the protein-creatinine
ratio as an initial quantitative test, they should also
measure the albumin-creatinine ratio if the result is
within the reference range.
b. In children without DM, proteinuria must be
assessed using the protein-creatinine ratio in a
urine sample.
There is a much lower prevalence of CKD due to DM
or hypertension in children than in adults; however,
there is a high prevalence of CKD due to urinary tract
defects or congenital tubular disorders that may cause
non-glomerular proteinuria.
c. In children with postpuberal onset of DM with more
than 5 years of duration, the albumin-creatinine ratio
must be measured in a urine sample. In other
circumstances, the same recommendation for children
without DM must be followed.
5. “Clinically significant proteinuria” should be considered:
a. In individuals without DM: protein excretion
>0.5g/day, protein-creatinine ratio in a urine sample
>50mg/mmol or albumin-creatinine ratio in a urine
sample >30mg/mmol.
b. In individuals with DM: albumin-creatinine ratio in a
urine sample >2.5mg/mmol or 17mg/g (men) and
>3.5mg/mmol or 25 mg/g (women).
This recommendation is based on the criteria established
by the NICE guidelines. These criteria are an indication
to start ACEI or ARB treatment.
6. It is possible to monitor individuals with CKD and
clinically significant proteinuria using the proteincreatinine ratio.

consensus docum ent

9. First-morning urine is the most appropriate sample for
detecting and monitoring proteinuria and/or
albuminuria. It is the sample with the lowest biological
variability and has the best correlation with protein
and/or albumin excretion in 24-hour urine. The
presence of orthostatic proteinuria can also be excluded
with this sample. If this is not available, a random
sample is acceptable.
10. The most appropriate sample to assess proteinuria
and/or albuminuria is freshly voided urine. If the
samples are not processed on the same day as they are
taken, they should be stored for up to 7 days at
temperatures between 2 ºC and 8 ºC. If the samples
have to be frozen, this should be done at temperatures
≤-70ºC and they should be thawed at room temperature.
Any cloudiness should be removed by centrifugation.

Clinical laboratory reports

11. The urinary concentration of protein or albumin must
always be compared against the concentration of
creatinine to reduce the effect that hydration may have
on the results.
12. The results can be expressed in mg/g or mg/mmol
depending on the type of units used in each laboratory,
although the use of International System of Units is
recommended (mg/mmol).
13. The terms microalbuminuria and macroalbuminuria
should no longer be used and should be replaced by
albuminuria.

M embers of the SEQC Commissions

Kidney function: J. Ballarín Castán*, P. Bermejo LópezMuñiz, J. Bover Sanjuán*, A. Cases Amenós*, M.J. Díez de
los Ríos Carrasco, S. Gràcia García, J.A. Jiménez García, C.
Macías Blanco, R. Martínez López, R. Montañés Bermúdez
(President), G. Ruiz Martín, L.J. Morales García, J. Ruiz
Altarejos, S. Sanz Hernández, S. Ventura Pedret.
*Associate members.

7. Given that the proportion of albumin in urine with
regard to the concentration of protein varies, the use of
conversion factors from creatinine-albumin ratio to proteincreatinine ratio and vice versa is not recommended.

Proteins: C. Bermudo Guitarte, M.C. Cárdenas Fernández,
M. Cortés Rius, M. Fernández García, M. García Montes*,
C. Martínez-Brú (President), D. Pérez Surribas, T. Rodríguez
González, C. Valdecabres Ortiz, J.A. Viedma Contreras, E.
Zapico Muñiz.

Sampling procedure

8. It is not necessary to collect a 24-hour urine sample to
detect and monitor proteinuria and/or albuminuria.
Nefrologia 2011;31(3):331-45
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APPENDIX. Guidelines consult ed w hile preparing t his document
Guidelines
Abbreviated name

Name of guidelines

Author

Date of publication

Date of revision

Evaluation and M anagement of Proteinuria and

American Academy of
Pediatrics

June, 2000

14 November 2005

K/DOQI

KDOQI Clinical Practice Guidelines for Chronic
Kidney Disease: Evaluation, Classification, and
Stratification

National Kidney
Foundation

February, 2002

JNC-7

The Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure (JNC 7)

National Heart, Lung, and
Blood Institute

PARADE (children)

Evidence-grading systems

Nephrotic Syndrome in Children:
Recommendations From a Pediatric Nephrology
Panel Established at the National Kidney
Foundation Conference
on Proteinuria, Albuminuria, Risk, Assessment,
Detection, and Elimination (PARADE)

CARI

Urine Protein as Diagnostic Test Guidelines

KDIGO

Kidney Disease: Improving Global Outcomes

UK Guidelines

Joint Specialty Committee on Renal M edicine of
the Royal College of Physicians and the Renal

National Kidney Foundation 1

December, 2003

October, 2004

Last JM , et al.2

25 April 2010

Criteria of Jaeschke, et al.3,4

February, 2005
Royal College of
Physicians of London

M arch, 2006

Criteria of the National Service
Framew ork for Renal Services5

Association, and the Royal College of General
Practitioners. Chronic kidney disease in adults: UK
guidelines for identification, management and
referral
UK Consensus
Conference

UK Consensus Conference on
Early Chronic Kidney Disease

Royal College of
Physicians of Edinburgh
(RCPE)

February, 2007

UK Renal Association
Guidelines

Clinical Practice Guidelines for the Care of Patients
w ith Chronic Kidney Disease

UK Renal Association
Clinical Practice Guidelines

M arch, 2007

Criteria of the National Service
Framew ork for Renal Services5

Designed to Tackle Renal Disease in Wales:

April, 2007

A National Service Framew ork

The Welsh Assembly
Government

Criteria of the Health Care Evaluation
Unit of the Department of Public Health
Sciences at St George’s
Hospital M edical School6

Diagnosis and M anagement of Chronic Kidney

Scottish Intercollegiate

Disease

Guidelines Netw ork

Chronic Kidney Disease

Royal College of
Physicians

September, 2008

NICE8

Guidelines for the management of chronic kidney
Disease

Canadian Society of
Nephrology

November 2008

GRADE9

SEN-semFYC

Documento de Consenso SEN-semFYC sobre la
enfermedad renal crónica

SEN-semFYC

November, 2008

Criteria of the Kidney Disease Improving
Global Outcomes (KDIGO) based on
GRADE modified for CKD10

ADA

Standards of M edical Care in Diabetes 2010

American Diabetes
Association

January, 2010

Criteria of the American Diabetes
Association 11

Welsh Renal NSF

SIGN

NICE

June, 2008

SIGN7

National clinical guideline for early identification
and management in adults in primary and
secondary care

CSN

K/DOQI clinical practice guidelines for chronic kidney disease: evaluation, classification, and stratification. Am J Kidney Dis 2002;39:S1-266.
Last JM , Abramson JH. A Dictionary of Epidemiology. 3rd ed. New York, NY: Oxford University Press; 1995.
3
Jaeschke R, Guyatt GH, Sackett DL. Users’ guides to the medical literature. III. How to use an article about a diagnostic test. B. What are the results and
w ill they help me in caring for my patients? The Evidence-Based M edicine Working Group. JAM A 1994;271:703-7.
4
Jaeschke R, Guyatt G, Sackett DL. Users’ guides to the medical literature. III. How to use an article about a diagnostic test. A. Are the results of the study
valid? Evidence-Based M edicine Working Group. JAM A 1994;271:389-91.
5
Joint Specialty Committee on Renal M edicine of the Royal College of Physicians and the Renal Association and tre Royal College of General Practitioners.
Chronic Kidney Disease in Adults: UK Guidelines for Identification, M anagement and Referral [Internet]. London: Royal College of Physicians, 2006.
Available at: http://w w w.renal.org/CKDguide/full/CKDprintedfullguide.pdf
6
Cluzeau F, Littlejohns P, Grimshaw J, Feder G. Appraisal instrument for clinical guidelines (version 1). London: St George’s Hospital M edical School, 1997.
7
Scottish Intercollegiate Guidelines Netw ork. A guideline developer’s handbook [Internet]. Edinburgh: Scottish Intercollegiate Guidelines Netw ork; 2008.
Available at: http://w w w.sign.ac.uk/guidelines/fulltext/50/index.html
8
National Institute for Clinical Excellence (Update 2008) Guideline Development M ethods: Information for National Collaborating Centres and Guideline
Developers [Internet]. London: National Institute for Clinical Excellence. Available at: http://w w w.nice.org.uk/guidelinesmanual
9
Atkins D, Best D, Briss PA, Eccles M , Falck-Ytter Y, Flottorp S, et al; GRADE Working Group. Grading quality of evidence and strength of recommendations.
BM J 2004 ;328:1490.
10
Uhlig K, M acleod A, Craig J, Lau J, Levey AS, Levin A, et al. Grading evidence and recommendations for clinical practice guidelines in nephrology. A
position statement from Kidney Disease: Improving Global Outcomes (KDIGO). Kidney Int 2006;70:2058-65.
11
Standards of medical care in diabetes-2010. Diabetes Care 2010;33 Suppl 1:S11-S61.
1

2

342

Nefrologia 2011;31(3):331-45

R. M ont añés Bermúdez et al. Prot einuria during t he diagnosis and f ollow -up of CKD

consensus docum ent

REFERENCES

1.

Coresh J, Selvin E, Stevens LA, M anzi J, Kusek JW, Eggers P, Van LF,

17. Hallan SI, Rit z E, Lydersen S, Romundst ad S, Kvenild K, Ort h SR.

Levey AS. Prevalence of chronic kidney disease in the United States.

Combining GFR and albuminuria to classify CKD improves prediction

JAM A 2007;298:2038-47.
2.

of ESRD. J Am Soc Nephrol 2009;20:1069-77.

Singh NP, Ingle GK, Saini VK, Jami A, Beniw al P, Lal M , M eena GS.

18. Hemmelgarn BR, M anns BJ, Lloyd A, James M T, Klarenbach S, Quinn

Prevalence of low glomerular filtration rate, proteinuria and associated

RR, et al. Relat ion bet w een kidney f unct ion, prot einuria, and

risk factors in North India using Cockcroft-Gault and M odification of
Diet in Renal Disease equation: an observational, cross-sectional study.
BM C Nephrol 2009;10:4.

adverse outcomes. JAM A 2010;303:423-9.
19. Keane WF, Eknoyan G. Proteinuria, albuminuria, risk, assessment,
detection, elimination (PARADE): a position paper of the National

3.

Iseki K. Chronic kidney disease in Japan. Intern M ed 2008;47:681-9.

4.

Levey AS, Atkins R, Coresh J, Cohen EP, Collins AJ, Eckardt KU, et

20. Brant sma AH, Bakker SJ, De ZD, De Jong PE, Gansevoort RT.

al. Chronic kidney disease as a global public healt h problem:

Ext ended prognost ic value of urinary albumin excret ion f or

approaches and initiatives-a position statement from Kidney Disease
Improving Global Outcomes. Kidney Int 2007;72:247-59.
5.

Go AS, Chertow GM , Fan D, M cCulloch CE, Hsu CY. Chronic kidney
hospitalization. N Engl J M ed 2004;351:1296-305.

2010;30:78-86.

population in Spain: EROCAP study. Nefrologia 2007;27:300-12.
Sociedad Española de Nefrología. Registro de Enfermos Renales: Diálisis y
Trasplante [Internet], 2009; [Accessed

2003;63:2254-61.
24. Ruggenenti P, Perna A, Gherardi G, Garini G, Zoccali C, Salvadori M , et
al. Renoprotective properties of ACE-inhibition in non-diabetic
nephropathies with non-nephrotic proteinuria. Lancet 1999;354:359-64.

22-11-2010]. Available at:

25. Lew is EJ, Hunsicker LG, Bain RP, Rohde RD. The eff ect of

http://www.senefro.org/modules.php?name=webstructure&idwebstruct

angiotensin-converting-enzyme inhibition on diabetic nephropathy.

ure=128.
9.

of non-diabetic renal disease. Kidney Int 2001;60:1131-40.
23. Ruggenenti P, Perna A, Remuzzi G. Retarding progression of chronic
renal disease: the neglected issue of residual proteinuria. Kidney Int

De Francisco AL, De la Cruz JJ, Cases A, de la FM , Egocheaga M I,
Gorriz JI, et al. Prevalence of kidney insuff iciency in primary care

8.

beyond the kidney. M ed Clin (Barc) 2008;130:20-3.
22. Jafar TH, Stark PC, Schmid CH, Landa M , M aschio G, M arcantoni
C, et al. Proteinuria as a modifiable risk factor for the progression

Otero A, De Francisco A, Gayoso P, Garcia F. Prevalence of chronic
renal disease in Spain: result s of t he EPIRCE st udy. Nef rologia

7.

cardiovascular events. J Am Soc Nephrol 2008;19:1785-91.
21. Bover J, Fernández-Llama P, M ont anes R, Calero F. Albuminuria:

disease and t he risks of deat h, cardiovascular event s, and
6.

Kidney Foundation. Am J Kidney Dis 1999;33:1004-10.

The Collaborative Study Group. N Engl J M ed 1993;329:1456-62.

Areses TR, Sanahúja Ibáñez M J, Navarro M . Epidemiology of chronic

26. Lew is EJ, Hunsicker LG, Clarke WR, Berl T, Pohl M A, Lew is JB, et al.

kidney disease in Spanish pediat ric populat ion. REPIR II Project .

Renoprot ect ive eff ect of t he angiot ensin-recept or ant agonist

Nefrologia 2010;30: 508-17.

irbesartan in patients w ith nephropathy due to type 2 diabetes. N

10. Baum M . Overview of chronic kidney disease in children. Curr Opin
Pediatr 2010;22:158-60.

Engl J M ed 2001;345:851-60.
27. Hou FF, Zhang X, Zhang GH, Xie D, Chen PY, Zhang W R, et al.

11. K/DOQI clinical pract ice guidelines f or chronic kidney disease:
evaluat ion, classif icat ion, and st rat if icat ion. Am J Kidney Dis
2002;39:S1-266.

Eff icacy and saf et y of benazepril f or advanced chronic renal
insufficiency. N Engl J M ed 2006;354:131-40.
28. Nakao N, Yoshimura A, M orita H, Takada M , Kayano T, Ideura T.

12. Ruggenenti P, Perna A, M osconi L, Pisoni R, Remuzzi G. Urinary protein

Combination treatment of angiotensin-II receptor blocker and

excretion rate is the best independent predictor of ESRF in non-diabetic

angiotensin-converting-enzyme inhibitor in non-diabetic renal disease

proteinuric chronic nephropathies.

Gruppo

Italiano

di

Studi

Epidemiologici in Nefrologia (GISEN). Kidney Int 1998;53:1209-16.
13. Iseki K, Ikemiya Y, Iseki C, Takishit a S. Prot einuria and t he risk of
developing end-stage renal disease. Kidney Int 2003;63:1468-74.
14. Sh an i A , Gran d it s GA , Grim m RH, Sven d sen KH, Co llin s A J,

(COOPERATE): a randomised controlled trial. Lancet 2003;361:117-24.
29. Kent DM , Jafar TH, Hayw ard RA, Tighiouart H, Landa M , De JP, et
al. Progression risk, urinary protein excretion, and treatment effects
of angiotensin-converting enzyme inhibitors in nondiabetic kidney
disease. J Am Soc Nephrol 2007;18:1959-65.

Prineas RJ, et al. Associat ion of single m easurem ent s of dipst ick

30. Hou FF, Xie D, Zhang X, Chen PY, Zhang W R, Liang M , et al.

prot einuria, est im at ed glom erular f ilt rat ion rat e, and hem at ocrit

Renoprotection of Optimal Antiproteinuric Doses (ROAD) Study: a

w it h 2 5 -year in cid en ce o f en d -st ag e ren al d isease in t h e

randomized controlled study of benazepril and losartan in chronic

m u lt ip le risk f act o r in t erven t io n t rial. J A m So c Nep h ro l
2006;17:1444-52.

renal insufficiency. J Am Soc Nephrol 2007;18:1889-98.
31. Gracia S, M ont añés R, Bover J, Cases A, Deulof eu R, M art ín de

15. Jaf ar TH, St ark PC, Schm id CH, Landa M , M aschio G, De Jong

Francisco AL, et al. Recomendaciones sobre la ut ilización de

PE, et al. Progression of chronic kidney disease: t he role of blood

ecuaciones para la est imación del f ilt rado glomerular en adult os.

pressure cont rol,

prot einuria,

and

angiot ensin-convert ing

enzyme inhibit ion: a pat ient -level met a-analysis. Ann Int ern M ed
2003;139:244-52.
16. Taal M W, Brenner BM . Renal risk scores: progress and prospect s.
Kidney Int 2008;73:1216-9.
Nefrologia 2011;31(3):331-45

Nefrologia 2006;26:658-65.
32. Levey AS, Eckardt KU, Tsukamoto Y, Levin A, Coresh J, Rossert J, et
al. Definition and classification of chronic kidney disease: a position
st at ement f rom Kidney Disease: Improving Global Out comes
(KDIGO). Kidney Int 2005;67:2089-100.

343

consensus docum ent

R. M ont añés Bermúdez et al. Prot einuria during t he diagnosis and f ollow -up of CKD

33. Eckardt KU, Berns JS, Rocco M V, Kasiske BL. Def init ion and

albumin excretion. Clin Chem 2009;55:24-38.

classif icat ion of CKD: t he debat e should be about pat ient

50. At kins RC, Brigant i EM , Zimmet PZ, Chadban SJ. Associat ion

prognosis— a posit ion st at ement f rom KDOQI and KDIGO. Am J

betw een albuminuria and proteinuria in the general population: the

Kidney Dis 2009;53:915-20.

AusDiab Study. Nephrol Dial Transplant 2003;18:2170-4.

34. National Institute for Health and Clinical Excellence. Chronic Kidney

51. New man DJ, Thakkar H, M edcalf EA, Gray M R, Price CP. Use of

Disease: Nat ional Clinical Guideline f or Early Ident if icat ion and

urine albumin measurement as a replacement for total protein. Clin

M anagement in Adult s in Primary and Secundary Care.Clinical
Guideline 73 [Internet], 2008; [Accessed 15-6-2010]. Available at:
http://w w w.nice.org.uk/Guidance/cg73.

to evaluate an important finding. Cleve Clin J M ed 2003;70:535-

35. Scot t ish Int ercollegiat e Guidelines Net w ork. Diagnosis and
M anagem ent
[Int ernet ],

of

2008;

Chronic Kidney Disease: Guideline 103
[A ccessed

15-6-2010].

Available

at :

ht t p://w w w.sign.ac.uk/guidelines/f ullt ext /103/index.ht ml.
Chronic Kidney Disease. UK Renal Association Clinical Practice Guidelines
2007;

[Accessed

15-6-2010].

Available

46.
53. Brandt JR, Jacobs A, Raissy HH, Kelly FM , Staples AO, Kaufman E,
et al. Orthostatic proteinuria and the spectrum of diurnal variability
of urinary prot ein excret ion in healt hy children. Pediat r Nephrol

36. Taal M, Tomson C. Clinical Practice Guidelines for the Care of Patiens with
[Internet],

Nephrol 1995;43:104-9.
52. Kashif W, Siddiqi N, Dincer AP, Dincer HE, Hirsch S. Proteinuria: how

2010;25:1131-7.
54. Hogg RJ, Portman RJ, M illiner D, Lemley KV, Eddy A, Ingelfinger J.

at:

Evaluation and management of proteinuria and nephrotic syndrome

http://www.renal.org/pages/media/download_gallery/CKDfinalMar07.pdf.

in children: recommendations from a pediatric nephrology panel

37. Crow e E, Halpin D, Stevens P. Early identification and management

established at the National Kidney Foundation conference on

of chronic kidney disease: summary of NICE guidance. BM J

proteinuria, albuminuria, risk, assessment, detection, and elimination

2008;337:a1530.

(PARADE). Pediatrics 2000;105:1242-9.

38. Bauer C, M elamed M L, Hostetter TH. Staging of chronic kidney

55. Heat hcot e KL, W ilson M P, Quest DW, W ilson TW. Prevalence and

disease: time for a course correction. J Am Soc Nephrol 2008;19:844-

durat ion of exercise induced albuminuria in healt hy people. Clin

6.

Invest M ed 2009;32:E261-E265.

39. Glassock RJ, W inearls C. The global burden of chronic kidney

56. Ginsberg JM , Chang BS, M at arese RA, Garella S. Use of single

disease: how valid are t he est imat es? Nephron Clin Pract

voided urine samples to estimate quantitative proteinuria. N Engl J

2008;110:c39-c46.

M ed 1983;309:1543-6.

40. De Jong PE, Gansevoort RT. Fact or f ict ion of t he epidem ic of

57. Christ opher-St ine L, Pet ri M , Ast or BC, Fine D. Urine prot ein-t o-

chronic kidney disease-let us not squabble about est im at ed GFR

creatinine ratio is a reliable measure of proteinuria in lupus nephritis.

o n ly, b u t also f o cu s o n alb u m in u ria. Nep h ro l Dial Tran sp lan t
2008;23:1092-5.

J Rheumatol 2004;31:1557-9.
58. Xin G, Wang M , Jiao LL, Xu GB, Wang HY. Prot ein-t o-creat inine

41. Glassock RJ, W inearls C. Screening for CKD w ith eGFR: doubts and
dangers. Clin J Am Soc Nephrol 2008;3:1563-8.

rat io in spot urine samples as a predict or of quant it at ion of
proteinuria. Clin Chim Acta 2004;350:35-9.

42. Glassock RJ, W inearls C. An epidemic of chronic kidney disease:
fact or fiction? Nephrol Dial Transplant 2008;23:1117-21.

59. Price CP, New all RG, Boyd JC. Use of prot ein:creat inine rat io
measurements on random urine samples for prediction of significant

43. Hoyer JR, Seiler M W. Pat hophysiology of Tamm-Horsf all prot ein.
Kidney Int 1979;16:279-89.

proteinuria: a systematic review. Clin Chem 2005;51:1577-6.
60. Gaspari F, Perico N, Remuzzi G. Timed urine collect ions are not

44. Joint Specialty Committee on Renal M edicine of the Royal College of
Physicians and the Renal Association, and the Royal College of General

needed to measure urine protein excretion in clinical practice. Am J
Kidney Dis 2006;47:1-7.

Practitioners. Chronic Kidney Disease in Adults: UK Guidelines for

61. M orales JV, Weber R, Wagner M B, Barros EJ. Is morning urinary

Identification, M anagement and Referral. London: Royal College of

protein/creatinine ratio a reliable estimator of 24-hour proteinuria

Physicians [Internet], 2006; [Accessed 15-6-2010]. Available at:

in pat ient s w it h glomerulonephrit is and diff erent levels of renal

http://w w w.renal.org/CKDguide/full/CKDprintedfullguide.pdf.

function? J Nephrol 2004;17:666-72.

45. Caring f or Aust ralasians w it h Renal Impairment (CARI). Chronic

62. Kristal B, Shasha SM , Labin L, Cohen A. Estimation of quantitative

Kidney Disease Guidelines: Urine Prot ein as Diagnost ic Test

prot einuria by using t he prot ein-creat inine rat io in random urine

[Int ernet ],

2004;

[Accessed

15-6-2010].

Available

at :

http://w w w.cari.org.au/ckd_urineprot_list_pub2004.php.
46. M ogensen CE, Christensen CK. Predicting diabetic nephropathy in
insulin-dependent patients. N Engl J M ed 1984;311:89-93.
47. Parving HH, Andersen AR, Smidt UM , Svendsen PA. Early aggressive
ant ihypert ensive t reat ment reduces rat e of decline in kidney
function in diabetic nephropathy. Lancet 1983;1:1175-9.

samples. Am J Nephrol 1988;8:198-203.
63. Rodby RA, Rohde RD, Sharon Z, Pohl M A, Bain RP, Lew is EJ. The
urine prot ein t o creat inine rat io as a predict or of 24-hour urine
protein excretion in type 1 diabetic patients w ith nephropathy. The
Collaborative Study Group. Am J Kidney Dis 1995;26:904-9.
64. Chitalia VC, Kothari J, Wells EJ, Livesey JH, Robson RA, Searle M , et
al. Cost-benefit analysis and prediction of 24-hour proteinuria from

48. Halimi JM , Hadjadj S, Aboyans V, Allaert FA, Artigou JY, Beaufils M ,

the spot urine protein-creatinine ratio. Clin Nephrol 2001;55:436-47.

et al. M icroalbuminuria and urinary albumin excret ion: French

65. Lane C, Brow n M , Dunsmuir W, Kelly J, M angos G. Can spot urine

guidelines. Ann Biol Clin (Paris) 2008;66:277-84.
49. M iller WG, Bruns DE, Hortin GL, Sandberg S, Aakre KM , M cQueen
M J, et al. Current issues in measurement and reporting of urinary

344

protein/creatinine ratio replace 24 h urine protein in usual clinical
nephrology? Nephrology (Carlton) 2006;11:245-9.
66. Chaiken RL, Khaw aja R, Bard M , Eckert -Nort on M , Banerji M A,
Nefrologia 2011;31(3):331-45

R. M ont añés Bermúdez et al. Prot einuria during t he diagnosis and f ollow -up of CKD

consensus docum ent

Lebovit z HE. Ut ilit y of unt imed urinary albumin measurement s in

80. Graziani M S, Gambaro G, M ant ovani L, Sorio A, Yabarek T,

assessing albuminuria in black NIDDM subject s. Diabet es Care

Abat erusso C, et al. Diagnost ic accuracy of a reagent st rip f or

1997;20:709-13.

assessing urinary albumin excret ion in t he general populat ion.

67. M arshall SM . Screening for microalbuminuria: w hich measurement?
Diabet M ed 1991;8:706-11.

Nephrol Dial Transplant 2009;24:1490-4.
81. Guy M , New all R, Borzomat o J, Kalra PA, Price C. Diagnost ic

68. Lamb E, New man D, Price C. Kidney f unct ion t est . En: Burt is C,

accuracy of the urinary albumin: creatinine ratio determined by the

Ashw ood E, Bruns D (eds.). Tietz Textbook of Clinical Chemistry and

CLINITEK M icroalbumin and DCA 2000 f or t he rule-out of

M olecular Diagnostics. Saint Louis: Saunders Elsevier, 2006.

albuminuria in chronic kidney disease. Clin Chim Acta 2009;399:54-

69. Brinkman JW, De ZD, Duker JJ, Gansevoort RT, Kema IP, Hillege HL,
et al. Falsely low urinary albumin concent rat ions af t er prolonged
frozen storage of urine samples. Clin Chem 2005;51:2181-3.

8.
82. Sedmak JJ, Grossberg SE. A rapid, sensitive, and versatile assay for
prot ein using Coomassie brilliant blue G250. Anal Biochem

70. Brinkman JW, Heerspink HL, De ZD, Gansevoort RT, Bakker SJ.
Urinary pH affects albumin concentrations after prolonged frozen
storage. Nephrol Dial Transplant 2007;22:3670.

1977;79:544-52.
83. M cElderry LA, Tarbit IF, Cassells-Smith AJ. Six methods for urinary
protein compared. Clin Chem 1982;28:356-60.

71. Brinkman JW, De ZD, Gansevoort RT, Duker JJ, Kema IP, De Jong PE,
et al. Prolonged f rozen st orage of urine reduces t he value of
albuminuria for mortality prediction. Clin Chem 2007;53:153-4.
72. Brinkman JW, De ZD, Lambers Heerspink HJ, Gansevoort RT, Kema

84. Nishi HH, Elin RJ. Three turbidimetric methods for determining total
protein compared. Clin Chem 1985;31:1377-80.
85. Sociedad Española de Bioquímica Clínica y Patología M olecular. XIX
Programa de Garantía Externa de la Calidad de Bioquímica (orina)

IP, De Jong PE, et al. Apparent loss of urinary albumin during long-

[Int ernet ],

t erm f rozen st orage: HPLC vs immunonephelomet ry. Clin Chem

http://w w w.contcal.org/k3/docs/2009/ANUAL/orina.pdf.

2007;53:1520-6.

2009;

[Accessed

22-11-2010].

Available

at :

86. Aakre KM , Thue G, Subramaniam-Haavik S, Bukve T, M orris H,

73. Rumley A. Urine dipstick testing: comparison of results obtained by

M uller M , et al. Postanalytical external quality assessment of urine

visual reading and w ith the Bayer CLINITEK 50. Ann Clin Biochem

albumin in primary health care: an international survey. Clin Chem

2000;37(Pt 2):220-1.

2008;54:1630-6.

74. Scot t i A, Falkenberg M . Analyt ical int erf erences of drugs in t he
chem ical

exam inat ion

of

urinary

prot ein.

Clin

Biochem

2007;40:1074-6.
Screening for proteinuria in a rheumatology clinic: comparison of
t est ing,

nonreactive urinary albumin. Clin Chem 2004;50:2286-91.
88. It ho Y, Hosogaya S KKHS. St andardizat ion of immunoassays f or

75. Ralston SH, Caine N, Richards I, O’Reilly D, Sturrock RD, Capell HA.
dipst ick

87. Osicka TM , Comper W D. Charact erizat ion of immunochemically

24

hour

urine quant it at ive prot ein,

urine albumin. Jpn J Clin Chem 2008;5-14.
89. Sin g h R, Cro w FW, Bab ic N, Lu t z W H, Liesk e JC, Larso n TS,

and

et al. A liq u id ch ro m at o g r ap h y- m ass sp ect ro m et r y m et h o d

prot ein/creat inine rat io in random urine samples. Ann Rheum Dis

f o r t h e q u an t if icat io n o f u rin ary alb u m in u sin g a n o vel 1 5 N-

1988;47:759-63.

iso t o p ically lab eled alb u m in in t er n al st an d ard . Clin Ch em

76. Waugh JJ, Clark TJ, Divakaran TG, Khan KS, Kilby M D. Accuracy of
urinalysis dipstick techniques in predicting significant proteinuria in
pregnancy. Obstet Gynecol 2004;103:769-77.

2 0 0 7 ;5 3 :5 4 0 -2 .
90. St andards of medical care in diabet es-2010. Diabet es Care
2010;33(Suppl 1):S11-S61.

77. James GP, Bee DE, Fuller JB. Proteinuria: accuracy and precision of

91. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo

laboratory diagnosis by dip-stick analysis. Clin Chem 1978;24:1934-9.

JL, Jr., et al. Sevent h report of t he Joint Nat ional Commit t ee on

78. Welsh Assembly Government. Designed to Tackle Renal Disease in Wales:A

Prevent ion, Det ect ion, Evaluat ion, and Treat ment of High Blood

National Service Framew ork [Internet], 2007; [Accessed 15-6-2010].
Available at: http://www.wales.nhs.uk/sites3/Documents/434/Designed to
Tackle Renal Disease in Wales - Eng.pdf.
79. Guy M , New all R, Borzomato J, Kalra PA, Price C. Use of a first-line

Pressure. Hypertension 2003;42:1206-52.
92. Levin A, Hemmelgarn B, Culleton B, Tobe S, M cFarlane P, Ruzicka
M , et al. Guidelines for the management of chronic kidney disease.
CM AJ 2008;179:1154-62.

urine protein-to-creatinine ratio strip test on random urines to rule

93. Alcázar R, Egocheaga M I, Ort e L, Lobos JM , González PE, Álvarez

out proteinuria in patients w ith chronic kidney disease. Nephrol Dial

GF, et al. Docum ent o de consenso SEN-sem FYC sobre la

Transplant 2009;24:1189-93.

Enf ermedad Renal Crónica. Nef rologia 2008;28:273-82.

Sent for review : 18 Jan. 2011 | Accepted: 26 Jan. 2011
Nefrologia 2011;31(3):331-45

345

