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A. While a small amount of protein is normally present in the urine, proteinuria greater than
100 mg/m?/day or an elevated urine total protein/creatinine ratio are considered pathologic.
B. Detection

1. Urinary dipstick is the most frequently used method of screening for proteinuria and
detects variable levels of albuminuria.

a. “False positives may result if the urine is very concentrated (specific gravity > 1.025)
or alkaline (pH > 7.0), or if the patient has received certain medications (e.g.,
penicillin, aspirin, IV contrast imaging agents, oral hypoglycemic agents).

b.False negatives may result if the urine is very dilute.

2. Twenty-four-hour urinary protein collection (normal is <100 mg/m?/day) is the most
accurate method of detecting proteinuria but is very difficult to obtain in children.
Instead, a random spot urine total protein-to-creatinine ratio (TP/CR) is usually
performed. An early morning sample correlates well with 24-hour urinary protein
excretion.

a. Normal urine TP/CR for infants of age 6—24 months is <0.5.

b. Normal urine TP/CR for children of age >2 years is <0.2.

C. Epidemiology. Up to 10% of children have a single positive dipstick test for proteinuria at
some point; however, <1% have persistent proteinuria on repeated dipstick evaluations.
D. Classification

1. Benign transient proteinuria. Increased urinary protein excretion may sometimes be
associated with vigorous exercise, fever, dehydration, and congestive heart failure
(CHF).

2. Orthostatic proteinuria

a. Certain children and adults (especially athletic individuals) have increased urinary
protein excretion while upright but not while supine.

b. Orthostatic proteinuria is usually a benign condition, and its confirmation
eliminates the need for further workup.

c. The presence of orthostatic proteinuria is diagnosed with an elevated afternoon
urine TP/CR and a normal first morning urine TP/CR.

3. Persistent pathologic proteinuria

a. Persistent pathologic proteinuria may be associated with significant renal disease
and is considered a marker for progression of renal disease.

b. Generally, the greater the magnitude of the proteinuria, the more serious the
renal disease. The greatest amounts of proteinuria are seen in patients with
nephrotic syndrome [see section VI]J.

c. Persistent pathologic proteinuria may have a glomerular origin or a tubular origin.
Glomerular proteinuria is more common.

1. Glomerular proteinuria is caused by increased permeability of the glomerular
capillaries to large molecular weight proteins, as seen in glomerulonephritis
[see section V] and in minimal change nephrotic syndrome.

2. Tubular proteinuria results from decreased reabsorption of low molecular
weight proteins by the tubular epithelial cells, or by the addition of
inflammatory proteins to the tubular urine.

a. Examples of tubular proteinuria include interstitial nephritis, ischemic
renal injury (acute tubular necrosis, acute kidney injury [AKI]), and
tubular damage resulting from nephrotoxic drugs.

b. Laboratory findings include elevated levels of urinary ;microglobulin,
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a good marker for tubular proteinuria among others. This small
molecule, which is freely filtered at the glomerulus, is normally almost
completely reabsorbed by the tubular epithelial cells. Its presence

therefore signifies tubular injury ~Glucosuria and aminoaciduria may
also accompany diffuse injury to the tubular epithelial cells.
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Isolated proteinuria detected
on routine urinalysis

g |

Repeat random urinalysis
I

If (-) protein If (+) protein
Confirmatory for Nonconfirmatory for
transient proteinuria transient proteinuria
(benign condition, associated l
with factors such as
exercise, fever, and stress) Is this orthostatic proteinuria?

l

Compare first morning urine
specimen with urine specimen
later in the day
(check urine total
protein/creatinine ratio)

o Sy

If first-voided If urine protein is
urinary protein << increased in both
late-day urinary specimens
protein
Confirmatory for Likely
orthostatic proteinuria persistent proteinuria
(benign condition associated which may be
with upright posture) pathologic
Glomerular Tubular
proteinuria proteinuria

*  Proteinuria between these two levels is abnormal, but not consistent with nephrotic

syndrome Diagnosed with Diagnosed with
4MG/M2/HR (150 MG/24 HR) e 40 MG/M?2/HR H 1 : 2
NORMAL ABNORMAL NEPHROTIC PROTEINURIA lncr,eased urlr!ary lncrea,sed urlna.ry
» = Glomerular proteinuria is classified by its degree. microalbumin B2-m|croglobulm

1. dntermittent (mild) proteinuria (<0.5 g/m?day) : pyelonephritis, renal cystic
diseases, obstructive uropathies, mild glomerulonephritis.
2. “Moderate proteinuria (0.5 to 1 g/m?/day) : acute post-streptococcal Examples: Examples:
lomerulonephritis, mild Henoch-Schénlein nephritis, severe pyelonephritis, e
2hronic gIom%rqunephritis, and hemolytic urer?\ic syndrome (E{JS). i glomerulonephrltls, acute
3.<"Severe proteinuria (>1 g/m’/day) characteristically with nephrotic syndrome. nephroﬁc syndrome tubular necrosis
« Several mechanisms result in proteinuria: " ane o
1. Impaired reabsorption of proteins by proximal tubule,ex: Fanconi syndrome mterstltlal nephl’ltlS
Drug or heavy metal exposure
Factors that increase glomerular permeability
physical damage NOTE:

abnormal hemodynamics T
hormone-mediated changes Membranoprolifrative GN:

A. TYrPE | Low C1, C4, C3-C9
B. TYpPE Il: Normal C1, C4, low
C3-C9.

2.
3.
4.
5.
6.
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