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ABSTRACT

Estimation of proteinuria in children is cum-
bersome when a 24 h urine collection is needed.
In the presence of a stable glomerular filtration
rate, the ratio of urinary protein and creatinine
should reflect the protein excretion. One hundred
samples of unne (24 h and random samples)
were collected from 50 children with nephrotic
syndrome, 25 with nephrotic syndrome in remis-
sion and 25 nomnal children. The 24 h unine
total protein and random urine protein-creatinine
ratio were assessed on these samples. Linear re-
gression analysis of the results showed excellent
correlation between the values (r=0.81,
- p<0.001). A random urine protein-creatinine
ratio of > 3.5 correlated with massive proteinurna,
- while a ratio <0.2 was suggestive of physiologi-
cal values. The sensitivity, specificity, positive
and negative predictive values of the protein-
creatinine ratio in massive proteinuria were very
high. We conclude that the random urine pro-
tein-creatinine ratio can be used reliably to assess
the degree of proteinuria in children.
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A 24-hour collection of urine for esti-
mation of proteinuria in children can be
very difficult and inaccurate. A more con-
venient but accurate method of urinary
protein estimation is needed, particularly
in the outpatient setting. Dipstick readings
are imprecise. Protein-creatinine ratio (Pr/
Cr ratio) measured in a random sample of
urine has recently been reported to corre-
late with quantitative protein excretion.
Most of the published reports are studies
done on adults(1-4). This study was done
to determine whether the protein-creati-
nine ratio on a random sample of urine is
reliable for evalvation of proteinuria in
children.

&

Material and Methods

Fifty urine samples were collected from
children with nephrotic syndrome and 25
each with nephrotic syndrome in remission
and normal children. All children with
nephrotic syndrome had varying degrees of
edema and had undergone the various bio-
chemical tests for confirming the diagnosis.
Renal function was stable n all as docu-
mented by normal serum creatinine levels.
None of the patients had overt undernutri-
tion. The estimation of total protein (g) in
24 hour uwrine collections was done by
Biuret method after initial precipitation.
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A single random urine sample was
collected at various times when the child
presented at the outpatient between
0800-1300 hours or later in the cvening/
night in those who were admitted in the
ward. The protein content of these samples
was estimated by the Biuret method and
creatinine by Jaffe method. The random
urine protein-creatinine ratio was calcu-
lated mg/mg.

The data was analysed by linear regres-
~sion. A 24 h urine total protein >3.0 g was
considered to be massive or in the neph-
rotic range, 0.1-2.9 g as intermediate range
and less than 0.1 g as physiolegic. The sen-
sitivity of random urine Pr/Cr ratio was
based on the number of 24 h samples with
proteinuria of >3 g/day that were correctly
indicated by the method. Specificity was
based on the number of children with 24 h
protein estimation <3 g/day correctly
designated by random urine Pr/Cr ratio
of <3. The positive predictive value was
based on the number of children who truly
had nephrotic range of proteinuria and
also identified by random urine Pr/Cr
ratio. The negative predictive value was
based on the number of children, correctly
indicated by random urine Pr/Cr ratio,
who did not have massive proteinuria even
by 24 h estimation.

Results

In children with nephrotic syndrome
the total protein excretion in 24 h collec-
tion was 4.6+ 1.8 g and varied between 1.6-
8.6 g/day. The random urine Pr/Cr ratio in
these children was 5.2+2.17 with a range of
1.7-9.6. Figure 1 shows the distribution
of values of 24 hour urine protein and
random urine protein-creatinine ratio in
children with nephrotic syndrome at diag-
nosis. In the linear regression equation
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y=0.96x + (.77, y is random urine protein-
creatinine ratio (mg/mg) and x is total pro-
tein (g) in the 24 hour urine collection. The
correlation coefficient between these val-
ues was 0.81(p<0.001). When the analysis
was performed with log transformation of
the data, the correlation coefficient was
even better (r=0.86). The sensitivity, speci-
ficity, positive and negative predictive val-
ues were 0.93, 0.75, 0.95 and 0.94, respec-
tively. A Pr/Cr ratio of >3.5 in a random
urine sample correlated well with massive
proteinuria.

In Fig. 2, the values obtained from 25
normal and 25 children with nephrotic syn-
drome in remission have been plotted.
Urine protein in 24 h collection of children
in remission ranged from 0.18-0.5 g. In five
children it was 1.9-2.7 g/24 hours. The ran-
dom urine Pr/Cr ratio in these children
varied from 0.21-0.53 except in those five
children with a higher value where the
range was 1.9-2.3. Physiologic proteinuria
estimated by 24 h urine collection was
0.09+0.08 g/day and the random urine Pr/
Cr ratio was 0.07+0.04. The correlation
coefficient in this group was lower
(r=0.50) than in those children with mas-
sive proteinuria but the values were statisti- *
cally significant (p<0.05). The random
urine Pr/Cr ratio could be relied upon in
the lower range of proteinuria also. A
value less than 0.5 suggested physiologic
proteinuria and 0.5-2.9 intermediate de-
gree of proteinuria. The protein-creatinine
ratio in children with nephrotic syndrome
in remission had a poorer correlation but
still was never in the nephrotic range.

Discussion

As the level of urinary protein excre-
tion has considerable clinical implications,
an accurate assessment is important.
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Fig. 1. Linear regression of random urine pro-
teinfcreatinine ratio against 24 hour
unine protein value in children with

nephrotic syndrome.
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Fig. 2. Linear regression of random urine pro-
tein-creatinine ratio against 24 hour
unine total protein in normal (open
circles) and children with acute glomeru-
lonephnitis (closed circles).

*Five patients with acute glomeru-

lonephritis had a Pr/Cr ratio between
1.9-2.3 and 24 h urine protein between
181027
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Quantitation of 24 h urinary protein excre-
tion has so far been the only reliable
method for establishing proteinuria. Col-.
lection of urine over 24 hours is especially
cumbersome and inaccurate in pediatric
patients. Random dipstick assessment of
proteinuria is pot reliable and is also sus-
ceptible to interobserver variation between
technicians in interpretation of results(5).
False positive results may be obtained
when urine pH is high or with Gram-nega-

" tive bacterial contamination of urine; the

values may be misleading at the extremes
of urine flow rate(6).

The urine protein-creatinine ratio on a
random sample has been reported to be as
accurate as the 24 h urine total protein esti-
mation(1-4). In fact, some authors contend
that it is more reliable, as the ratio is cor-
rected for creatinine excretion(1). There is
also an attempt to reclassify proteinuria
based oy urine protein-creatinine ratio(7).
Even though a number of authors have re-
ported on the reliability of this ratio, very
few studies are available on children(8-10).
Despite these excellent reports many insti-
tutions still go through the tedious process
of collcctmg a 24 hour urine to quanufy'
proteinuria in children. .

It has been suggested that the sample
collected between 0800 and 1200 hours has
a higher correlation with 24 h protein
excretion than samples obtained at 1600
hours(11). This correlation was not de-
pendent on the degree of proteinuria or on
the sex of the patients, but was slightly de-
pendent on the glomerular filtration rate.

‘The protein-creatinine ratio was virtually

identical with the 24 hour protein excre-
tion. Thus, the normal range of proteinuria
was represented by a ratio of less than 0.2,
while nephrotic patients had a ratio above
3.5. However, Koopman has reported a cir-
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cadian rhythm in patients with proteinuria
and suggests that the best estimate was ob-
tained with the 0600 to 0900 hours urine
samples(12). In this study an attempt was
made not to standardize the time of collec-
tion of a random sample of urine,

Studies comparing dipstick, 24 hour
urine protein and protein-creatinine ratio
in random urine samples show a high sen-
sitivity and specificity (97%) for protein-
creatinine ratio in diagnosis of heavy pro-

.~ teinuria(13). In our study an excellent cor-

relation was found between the 24 hour

- urine protein and random urine protein-

creatinine ratio. In most instances the two
results were numerically close. In children
with nephrotic range of proteinuria the
ratio was more than 3.5 (sensitivity=0.93).

- However, there were a few children with

nephrotic syndrome in whom the ratio was
very high. The positive predictive value
(0.95) was high. The ratio was also very
useful in assessing proteinuria at lower
levels in normal children and those with
nephrotic syndrome in remission (negative
predictive value=0.93).

The ratio can be used reliably in follow-
ing up children with nephrotic syndrome to
monitor their proteinuria. These children
had intermediate range of proteinuria and
the random Pr/Cr ratio was 0.5-2.3. In
normal children with physiologic range of
proteinuria the random urine Pr/Cr ratio
was <0.2.

We conclude that the random urine
protein-creatinine ratio is a highly reliable

test for quantification of proteinuria in

children. A wider application of this tech-
nique is indicated in view of the obvious
advantages in terms of cost, time and
patient convenience.
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NOTES AND NEWS

PEDIATRIC AND NEONATAL EMERGENCIES
Publication of Indian Pediatrics

The book provides clear guidelines for the diagnosis and management of various
problems that constitute emergencies. Prompt recognition of €mergencies along with their
appropriate and adequate initial management is essential to save lives and prevent
complications. In a number of situations the doctors can not do very much and must send
the patient to the casualty services of a hospital. One needs to be aware of such conditions.
What not to do is also important. Emergencies in the newborn present very different and
often unique problems that require special skills and proficiency for their recognition and
management. A group of outstanding contributors have presented the various topics in an
informative and lucid manner. The book has 58 chapters spread over 500 pages.

Pediatricians and physicians having first contact with emergencies in children as well
as those responsible for the subsequent critical and intensive care will find this publication
useful. 1t wall be of particular interest for Postgraduate students.

The book can be procured from ‘Indian Pediatrics’ at a price of Rs. 150/- for soft
cover or Rs. 175/- for hard cover. This price includes postal charges. The entire benefits
from the sale of this book will go to the “Indian Pediatrics™. Demand drafts only, should be
drawn in favour of Indian Pediatrics and mailed to the Editor.
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