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Proteinuria is a common finding in primary care practice. Most adolescents who are diagnosed with
proteinuria through screening urinalysis do not have renal disease, and the proteinuria will usually
resolve on repeat testing. In contrast, proteinuria is suggestive of kidney disease in patients with diabetes mellitus, hypertension, primary renal disease, or other systemic illnesses. Quantification of proteinuria can be used longitudinally to monitor therapeutic effects of treatment of the underlying disease.
Given the multitude of clinical settings in which proteinuria can occur, we suggest an algorithm that may
help clinicians differentiate between benign and serious etiologies of proteinuria. (J Am Board Fam
Med 2008;21:569 –74.)

During a time when uroscopy was the only diagnostic
tool for diagnosing renal diseases, Hippocrates described the association between “bubbles on the surface of the urine” and kidney disease.1 In the seventeenth century Frederick Dekkers described how
urine samples became caseous after exposure to heat
and acetic acid, but it took another 200 years until
Richard Bright associated proteinuria with kidney
disease.2,3 Nowadays, the presence of proteinuria is
routinely and easily assessed in clinical practice. This
article provides an overview of the most common
causes of proteinuria in adults, describes ways to assess proteinuria, and offers an algorithmic approach
to differentiate benign from serious etiologies of proteinuria.

Proteinuria
Proteinuria is a common clinical ﬁnding in primary
care practice.4 Healthy kidneys excrete less than 150
mg of protein/day, of which approximately 20 mg is
albumin. Tamm-Horsfall mucoproteins, which is secreted by tubular cells and immunoglobulins, are responsible for the remaining part of physiologic proteinuria. Microalbuminuria is deﬁned as daily
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excretion of 30 to 300 mg of albumin/day and is an
early and sensitive marker of diabetic nephropathy.5–7
Microalbuminuria is associated with an increased
risk of cardiovascular disease in patients with and
without diabetes and/or hypertension.8 –10 Proteinuria has been shown to be an independent risk factor
for the progression of kidney disease rather than simply being a marker for glomerular dysfunction.11 The
daily excretion of more than 3.5 g of protein is called
nephrotic range proteinuria. The discussion of pathophysiologic mechanisms of proteinuria is beyond the
scope of this article (for more information, read a
recent review article12). Table 1 summarizes the different types of proteinuria.
Classification of Proteinuria
Proteinuria can be classiﬁed into 3 broad categories: (1) overﬂow proteinuria, (2) tubular proteinuria, and (3) glomerular proteinuria.

Overflow proteinuria
Low-molecular weight proteins ﬁltered by the glomerulus are almost entirely reabsorbed in the proximal tubule. During states of increased low-molecular weight protein production and subsequent
ﬁltration, the amount of ﬁltered protein exceeds
tubular reabsorptive capacity, leading to proteinuria. In multiple myeloma, excessive amounts of
immunoglobulin light chains are produced, which
can be detected in the urine because of the limited
reabsorptive capacity of the proximal tubule.

Tubular proteinuria
Tubulointerstitial diseases (eg, Fanconi syndrome)
can lead to decreased reabsorptive capacity of the
proximal tubule and up to 2 g of proteinuria per day
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Physiologic range proteinuria
Microalbuminuria
Macroalbuminuria
Nephrotic range proteinuria

Albuminuria

Proteinuria

⬍20 mg/day (15 g/min)
30–300 mg/day (20–200 g/min)
⬎300 mg/day (⬎200 g/min)

⬍150 mg/day

⬎3.5 g/day

because of impaired tubular absorption of ﬁltered
albumin, as well as loss of tubular proteins (␤2 microglobulin).

Glomerular proteinuria
Glomerular proteinuria is a sensitive marker for
glomerular disease. It develops as a result of increased ﬁltration of macromolecules (eg, albumin)
across the glomerular capillary wall (Table 2).
Quantification of Proteinuria
Proteinuria can be quantiﬁed by different means.
Urine dipstick testing, spot urine specimen analysis, timed urine collection, and the sulfosalicylic
acid test are the most commonly employed tests.

Dipstick testing
Urinary dipstick testing is routinely performed in
clinical practice. It is an inexpensive test that is used
for screening of different disorders, including urinary,
gastrointestinal, metabolic, and hematologic diseases.
Besides quantiﬁcation of proteinuria, urinary dipstick
testing provides valuable information about other parameters, including urinary blood, glucose, ketones,
pH, speciﬁc gravity, leukocyte esterase, and nitrite.
The standard dipstick measures albumin concentration in the urine via a colorimetric reaction between
albumin and tetrabromophenol blue, causing different color shading depending on the albumin concentration in the sample. If the urine is dilute (low speciﬁc gravity), urine albumin concentration is
decreased and is occasionally not detected by dipstick
testing. The most conservative approach would be to
repeat the value and, if positive, to obtain a protein/
creatinine or albumin-to-creatinine ratio. Importantly, as dipsticks only measure albuminuria, other
proteins like renally excreted immunoglobulin light
chains in multiple myeloma are not detected. A positive urinary dipstick is a useful screening test for
proteinuria. Its limitations are quantiﬁcation of proteinuria and its inadequacy to detect immunoglobulin
light chains.
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Spot urine analysis
Spot urine analysis for protein-to-creatinine ratio
(UPCR) and albumin-to-creatinine ratio (UACR) are
currently preferred to the 24-hour urine collection
for quantiﬁcation of daily proteinuria given the
greater convenience of spot urine sampling. Measurement of UACR was shown to be as good as a 24-hour
urine collection for the quantiﬁcation of proteinuria
(strength of evidence A).16 –18 The UACR is used to
assess for microalbuminuria, whereas the UPCR can
be used when proteinuria of more than 300 mg/day is
suspected. First morning specimens are preferable.
The National Kidney Foundation recommends
annual screening for proteinuria in diabetics using the
UACR in a spot urine sample. Because the amount of
spot urine proteinuria might ﬂuctuate, a positive
UACR should be conﬁrmed (in the absence of a
urinary tract infection) with 2 additional ﬁrst-void
specimens collected over the next 3 to 6 months
(strength of evidence B).19 It is worth mentioning that
the UACR is a more sensitive screening test than the
UPCR. UPCR is less expensive for a patient with
established proteinuria and can be used longitudinally
to evaluate therapeutic efforts to reduce proteinuria.
Clinicians should be aware that the accuracy of
estimating proteinuria from a random urine specimen is diminished if creatinine excretion is substantially different from 1 g/day. Thus, the albumin-to-creatinine ratio will underestimate protein
excretion in a muscular man with a high rate of
creatinine excretion and will overestimate urinary
protein excretion in a cachectic patient with low
muscle mass and low creatinine excretion.

24-hour urine collection
Twenty-four– hour urine collection is the most accurate test for quantiﬁcation of proteinuria and is also
used for qualitative urinalysis.20,21 However, the test
becomes inaccurate when difﬁculties with urine collection are encountered. To minimize collection and
handling errors, patients should receive detailed instructions about 24-hour urine collection.
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Table 1. Terminology Used to Describe Proteinuria
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Peripheral neuropathy, macroglossia,
hepatomegaly
More common in African-American patients;
nephritic syndrome
Hematuria

Most commonly associated with multiple
myeloma; in rare cases it is occurs with
lymphoma
Nephrotic syndrome with or without renal
insufﬁciency
Nephritic syndrome,† slowly progressive
renal dysfunction
Nephritic syndrome

HIV nephropathy

Ranging from microscopic hematuria to
acute nephritic syndrome
Depending on underlying disease patients
may have proteinuria with or without an
active urinary sediment (red blood cell
casts, dysmorphic erythrocytes)

Streptococcal glomerulonephritis

Rare forms of glomerulonephritis, other
infectious or systemic diseases

Depending on underlying disease

Recurrent episodes of hematuria 1 to 3 days after
URI

Edema, anasarca, foamy urine

Related to renal, cardiac, or hepatic involvement

†

*Nephrotic syndrome⫽ more than 3.5 g proteinuria/day, hypoalbuminemia, edema, hyperlipidemia, lipiduria.
Nephritic syndrome ⫽ red to brown urine, proteinuria (usually ⬍3.5 g/day, edema, hypertension, and acute renal failure).
‡
Active urine sediment ⫽ red blood cell casts or dysmorphic erythrocytes.
RBC, red blood cell; GFR, glomerular ﬁltration rate; ANA, antinuclear antibodies; HIV, human immunodeﬁciency virus; LVH, left ventricular hypertrophy; SCr, serum creatinine; URI, upper
respiratory tract infection; VDRL, Venereal Disease Research Laboratory.

Nephritic syndrome

Minimal change disease and membranous
glomerulonephritis

Immunoglobulin A nephropathy

Primary amyloidosis

Monoclonal protein in serum and/or
protein electrophoresis, lytic
lesions and fractures on x-ray,
hypercalcemia
Tissue deposition of kappa light
chains, urinary light chain
excretion
Amyloid deposition on biopsy;
evidence of a clonal plasma cell
proliferative disorder
HIV positive, normal to big kidney
size
Renal immunoglobulin A deposition;
active urine sediment,‡ decreased
GFR
Hypercholesterinemia,
hypoalbuminemia, proteinuria;
diagnostic renal biopsy ﬁndings
Kidney biopsy with
immunoﬂuorescence shows
immunoglobulin A deposits
ANA, complement C3 and C4,
VDRL, hepatitis serology,
cryoglobulins

Pallor, radiculopathy, peripheral neuropathy, bone
pain in the back or chest is present in 60% of
patients27

Edema

Retinopathy, LVH, atherosclerosis,
small kidneys
Hypertension

Fasting plasma glucose ⱖ126 mg/dL
(7.0 mmol/L)

Laboratory/Imaging

Often asymptomatic (excluding hypertensive crisis)

Light chain deposition disease

Multiple myeloma

Pre-eclampsia

Hypertension

Polyuria, polydipsia, nocturia, weight loss

Clinical Presentation

Ranging from microalbuminuria to nephrotic
range proteinuria; most common etiology
of end-stage renal disease in the US
Protein excretion is usually less than 1 g/
day13
Nephrotic syndrome,* decreased GFR
compared to healthy pregnant women14
SCr is increased in 50% of patients15; urine
protein is not detected on urine dipstick;
sulfosalicylic acid test and UPCR detect
proteinuria

Renal Manifestation

Diabetes mellitus type 1/type 2

Cause

Table 2. Common Causes of Glomerular Proteinuria
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On the ﬁrst day of collection, urinate into
the toilet when you get up in the morning.
Afterward, collect all urine in a special container for the next 24 hours. On the second
day, urinate into the container when you get
up in the morning.
● Cap the container.
● Keep the sample in the refrigerator during
the collection period.
● Label the container with your name, the
date, and the time of completion and return
it to your healthcare provider.
A timed urine collection is often not collected
properly. To determine the completeness of a 24hour urine collection, the total daily urine creatinine
is often used as a standard. In patients younger than
50 years, normal daily urinary creatinine range is 15
to 20 mg/kg lean body weight for women and 20 to
25 mg/kg lean body weight for men. In older people,
the production of daily creatinine is reduced, primarily because of decreased muscle mass. In the latter
case, calculating the ratio of creatinine clearance measured by 24-hour collection to the estimated creatinine clearance from a serum sample can help ensure
proper collection. A ratio of 0.9:1.1 suggests a complete 24-hour urine collection because both estimated
and measured creatinine clearances are roughly
equal.22 Although in many cases the timed urine collection is incomplete, measurement of UACR and
UPCR from this urine collection is still helpful and
may be more accurate than a spot urine specimen.

Sulfosalicylic Acid Test
The sulfosalicylic acid test detects all types of urinary
proteins. This characteristic makes the sulfosalicylic
acid test useful in the diagnosis of multiple myeloma,
which is characterized by urinary excretion of immunoglobulin light chains (these are not detected by
urine dipstick testing). A sulfosalicylic acid test should
not be used as a screening test because it cannot detect
small quantities of monoclonal free light chains. In
the latter case, examination of 24-hour urine samples
using electrophoresis and immunoﬁxation is more
sensitive.23 Overall, the sulfosalicylic acid test is no
longer routinely used in the assessment of proteinuria.
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Box 2. 24-hr Urine Collection in the
Diagnosis of Orthostatic Proteinuria
The test requires a 24-hour urine collection
in 2 different jugs, which can be labeled as “day
time urine” and “night time urine.“ During the
collection time the urine needs to be stored in a
refrigerator. The ﬁrst morning urine is discarded. For the rest of the day all urine is collected in the daytime urine jug. In the evening,
the patient should lie down for approximately 2
hours before going to sleep. Just before sleeping, the patient should void for the last time
during the day and add this urine to the daytime
urine jug. By lying down before the nighttime
collection contamination of the nighttime urine
with urine formed during the day when the
patient was upright is avoided. The following
morning (8 hours after the last night time collection) the patient shall collect the ﬁrst morning urine in the nighttime urine jug. Both urine
jugs are taken to the laboratory thereafter.

Transient and Orthostatic Proteinuria
The ﬁrst step in the assessment of proteinuria is to
differentiate between benign and serious causes of
proteinuria. In adolescents, proteinuria can be induced by strenuous exercise, fever, and extreme
cold.24,25 In all of these circumstances, proteinuria
resolves spontaneously after the cessation of the
causal factor, so an extensive work-up is not needed.26
Up to 5% of adolescents may have orthostatic or
postural proteinuria. This benign condition is characterized by an increase in protein excretion in the
upright position, which normalizes when the patient
is recumbent. As a rule of thumb, patients with orthostatic proteinuria excrete less than 1 g of protein
over 24 hours in the upright position; the rate of
protein excretion completely normalizes in a supine
position (⬍50 mg per 8 hours). The long-term prognosis for adolescents with orthostatic proteinuria is
excellent, even after decades of follow-up.27 Orthostatic proteinuria is uncommon over the age of 30.
Young adults with proteinuria should be evaluated by
a nephrologist if proteinuria persists on repeat testing,
especially if they develop an increase in serum creatinine concentration or when there are associated abnormalities in the urinary sediment.
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Box 1. Patient Instructions for 24-hr Urine
Collection

The gold standard for assessment of orthostatic
proteinuria is the collection of a 24-hour urine
sample.

doi: 10.3122/jabfm.2008.06.070080

Alternatively, a normal UPCR of ⬍0.15
mg/mg on a ﬁrst morning spot urine specimen
and an elevated total protein to creatinine ratioof
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Figure 1. Algorithmic approach to proteinuria. SPEP, serum protein electrophoresis; UPEP, urine protein
electrophoresis; IFE, Immunofixation electrophoresis; GFR, glomerular filtration rate; MDRD, Modification of Diet
in Renal Disease equation.

Conclusion
Proteinuria is a common diagnosis in primary care
practice. Using an algorithm as suggested in this paper (Figure 1) can help the clinician to distinguish
between benign and serious causes of proteinuria.
Physicians need to be aware that although patients
with diabetes and/or hypertension commonly develop
proteinuria in the setting of their underlying disease,
proteinuria might also develop as a consequence of a
second disease. Thus, all adults should also have a
urine sediment examination and urine protein electrophoresis to exclude Bence Jones proteinuria. The
presence of unexplained proteinuria or active urine
sediment suggestive of a nephritic syndrome requires
nephrology consultation.
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more than 0.15 mg/mg on a second upright spot
urine specimen is indicative of orthostatic proteinuria.

