
General practitioners have two main me-
thods when initially assessing a patient’s

renal function: urinalysis and glomerular filtra-
tion rate (GFR).

Urinalysis

Urinalysis may reveal interesting tips for

detecting various renal diseases. The five ele-
ments to look for include:

1. Proteinuria

2. Glucosuria

3. Density

4. Hematuria
5. Leucocyturia and nitrite
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Evaluating Renal Function:
Two Approaches

Check the density
If the urine is concentrated (density of
1.025 to 1.030), the amount of protein in
the urine is probably low. On the other
hand, if density is low, one can expect a
more important proteinuria than suspected
with the dipstick.

Quantify the proteinuria
A 24-hour urine collection is traditionally
the method used to measure proteinuria.
The normal amount of protein collected
over a 24-hour period is 150 mg. Since
collecting a daily supply of urine may be
bothersome and lead to sampling error, the  
measurement can be estimated simply by
using the ratio of protein and creatinine
from a single sample (Figure 1). 

However, this ratio is mainly used upon
followup visits and is most reliable in
patients with known proteinuria. It is less
reliable in patients at the extreme ranges of
muscular mass (i.e., cachectic or very 
muscular).

It is important to note that only albumin
can be detected via dipstick. Only a 
quantitative measure will detect proteins such
as the light chain protein or tubular proteins.

Arnold’s Urinalysis Results

A urinalysis report from Arnold, a
34-year-old healthy man, shows
a trace of proteinuria.

What should you do next?

In Arnold’s case, if the
proteinuria is only slightly
elevated, as suggested by the
dipstick, it could be orthostatic.
This condition is benign, with
normal renal function and blood
pressure, and is defined by a
mild proteinuria during orthostatism that disappears
upon recumbency. In order to confirm the diagnosis, a
measure for proteinuria at two different periods of the
day should be completed.

Figure 1. Calculating protein/creatinine ratio.

Creatinine : mm/L/0.088 = mg%
Protein : (mg/L)/10 = mg%

Example: Creatinine: 12 mm/L
Protein:     400 mg/L

Ratio = [400/10]/[12/0.088] = 0.29 g/24h

1. Proteinuria
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Glucosuria can be observed whenever glycemia exceeds
10 mm/L. Glucosuria without hyperglycemia (renal
glucosuria) signifies a defect in the proximal tubule. It can be
associated with other manifestations of proximal tubule
dysfunction, which can lead to Fanconi syndrome. There are
numerous etiologies for proximal tubule disease, but the
most common acquired cause in adults is dysproteinemia.

Martha’s Renal Failure

Martha, a non-diabetic 56-year-
old, is referred to you for a newly
discovered renal failure
(creatinine 150µm/L). 
Her urinalysis is normal except
for glucose.

What should be done?

In Martha’s case, if renal
glucosuria is confirmed, an
electrophoresis of plasma proteins is indicated. The
results will rule out dysproteinemia, such as multiple
myeloma.

Under most circumstances, urine density is
equivalent to urine osmolality. This measure
evaluates if the urine is diluted (1.005) or
concentrated (1.025-1.030). Therefore, the
urine density will be higher in any situation of
decreased renal perfusion (i.e., severe heart
failure, hypovolemia). Keep in mind that the
amount of protein or blood could be
constant, but the result on the dipstick will
vary according to the concentration or 
density.

The dipstick is sensitive to both hemoglobin and
myoglobin. The measurement, if confirmed by a
second test and not conducted during the
menstruation period, warrants a workup to
look for a urologic (i.e., infection, stone, 
cancer, or prostate hypertrophy) or 
glomerular cause. The urinary sediment
proves particularly helpful in this situation; 
if red blood cell casts or hematinic casts are
observed, then a glomerular disease is 
present.

Urinary nitrates are transformed into nitrites by most
enterobacteriaceae; gram positive cocci do not have this
enzyme. Therefore, the test for nitrites may be 
negative if the uropathogen does not produce the
enzyme. Urine dipstick may be positive for leucocytes,
but these are not necessarily associated with urinary tract
infections; they can relate to an interstitial nephritis or
originate from outside the urinary tract, like vagina or 
perineum. The combination of a positive dipstick for 
leucocytes and nitrites in an otherwise healthy woman
with typical acute cystitis symptoms is considered 
diagnostic of a urinary tract infection, without further test.
However, in males, or patients with comorbid disease (i.e.,
diabetes, urinary tract abnormalities) or if symptoms or
signs of acute pyelonephritis are present, a urine 
culture is recommended.

• While the protein/creatinine ratio is more
convenient than a 24-hour urine collection
for measuring proteinuria, it is less reliable
for patients at the extremes of muscle
mass.

• Hematuria confirmed by a second test, and
not conducted during the menstruation
period, warrants a look for a urologic or
glomerular cause.

• The easiest way of assessing GFR is
through serum creatinine.

Take-home
message

2. Glucosuria 3. Density

4. Hematuria

5. Leucocyturia and nitrite



Renal Evaluation

Glomerular filtration rate
Renal function is evaluated through the
glomerular filtration rate (GFR). 
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The easiest way to assess GFR is
through looking at serum creatinine; a
normal level is 60 mm/L to 120 mm/L. 
Since creatinine comes almost 
completely from muscles, serum 
creatinine needs to be correlated to the
person’s muscular mass; hence a 
creatinine of 100 µm/L may be normal for
a 70-kg young man, but may be more
than double the normal serum creatinine
for a thin, elderly lady. 

Obviating this problem, renal 
creatinine clearance is more accurate. It
can either be estimated with the
Cockroft-Gault formula, or calculated
with a 24-hour urine collection (Figure 1).

As with all nomograms, the Cockroft-
Gault formula is less accurate for patients
at the limits of the normal distribution,
(i.e., older, cachectic, obese, or 
oedematous). In those instances, a
24-hour renal clearance is more 
precise. Serum creatinine must be
stable (at steady state) for these
formulas to be of any use. 

Because serum creatinine will
increase gradually with the 
constant muscular release of 
creatinine, a patient with an acute
complete renal shutdown could
have a serum creatinine of only
200 µm/L the first day. The rule of
thumb is an increase of 
approximately 100 µm/L/day for a
GFR around zero (depending on
the muscular mass). Therefore, at least two measures of serum 
creatinine are needed to insure the stability of the renal function; GFR may then be assessed with
either formula.

The renal creatinine clearance may also be correlated to the body surface area (i.e., 1.73 m2) in
order to compare the results from one patient to another, regardless of their size.

Assessing Ethel

Ethel, a 63-year-old, 55-kg
woman, is admitted to the
emergency department for acute
chest pain. Her serum creatinine
is 125 µm/L. She will need
different medication during her
stay and most likely a coronary
angiography. Her renal function
needs to be assessed

How do you go about the
assessment?

We are not sure whether Ethel’s serum creatinine is
stable. If it is, then her creatinine clearance can be
estimated as follows:

[(140-63) 55 / 0.8 125] 0.85 = 36 mL/min

Figure 1. Calculating serum 
creatinine.

1-Cockroft-Gault
Creaclearance mL/min = (140 – age) weight kg

0.8 serum crea µm/L

for women: 0.85

2- 24-hour renal creatinine clearance
Creaclearance mL/min = UV/P = urine crea mm/L urine

Serum crea m/L 1.44

GFR assessment


