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Objective: To prospectively compare the results of spot urine protein-creatinine (P/C) ratio with 24-hour urine
protein excretion in women with preeclampsia.
Materials and Methods: A total of 76 pregnant women with preeclampsia were prospectively studied for
proteinuria at CAIMS, Karimnagar for a period of one year from August 2013 to July 2014. Urine P/C ratio was
determined in a spot midstream sample, and the amount of protein excretion was measured in 24-hour urine
collected on the subsequent day. The correlation between the spot P/C ratio and 24-hour urine protein excretion
was assessed.
Results: There was a strong correlation between the spot P/C ratio and 24-hour urine protein excretion (r = 0.84;
P < .001). The optimal spot P/C ratio cut-off point was 0.20 for 300 mg/24 h of protein excretion (preeclampsia),
with a sensitivity, specificity, positive predictive value, and negative predictive value of 91.2%, 87.8%, 94.4%,
and 96.8%, respectively.A spot P/C ratio less than 0.19 could exclude preeclampsia with a sensitivity of 100%.
Conclusions: We found that there is a significant correlation between the spot urine P/C ratio and 24-hour urine
protein excretion in women with preeclampsia. Urine P/C ratio could be used for exclusion of preeclampsia.
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Preeclampsia is defined as a systolic blood
pressure level of 140 mm Hg or higher or a
diastolic blood pressure level of 90 mm Hg or
higher that occurs after 20 weeks of gestation
with proteinuria [1]. Proteinuria is an important
sign of preeclampsia, and diagnosis is
questionable in its absence.

Significant proteinuria is described as 300 mg
or more of urine protein per 24-hour period.
Measurement of protein excretion in a 24-hour
urine collection has been the long-standing gold-
standard but time consuming test for the
quantitative evaluation of proteinuria induced
by preeclampsia. A more rapid test capable of
accurately predicting the results of a 24-hour
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MATERIAL AND METHODS

urine would be valuable. An alternative method
for quantitative evaluation of proteinuria is the
measurement of protein-creatinine (P/C) ratio
in a spot urine sample, which avoids the
influence of variations in urinary solute
concentration and provides a more convenient
and rapid method to assess protein excretion.
The measurement of a random urine protein-
creatinine (P/C) ratio has been tested as a
substitute for the 24-hour urine protein excretion
test for quantifying protein excretion in patients
with renal diseases, such as diabetic
nephropathy, lupus nephritis, and transplanted
kidneys, with good correlation between the two
methods [2-6]. The method relies on calculating
the ratio of spot urine protein excretion to
creatinine excretion and can normalize the
protein excretion to the glomerular filtration
rate. Therefore, a random urine P/C ratio is not
influenced by variations in hydration status [7].
However, because of the variety of the cutoff
values among past studies [8-10], there is no
uniform standard so the clinical usefulness of
this test is still controversial.
The aim of the present study was to evaluate
the ability of the random urine P/C ratio to predict
significant proteinuria, as well as to introduce a
diagnostic test for preeclampsia that would
avoid the inconvenience and time consumption
of 24-hour urine protein collection.

Patients
Pregnant women who were admitted in our
obstetrics department with a suspicion of
preeclampsia were studied prospectively. The
study was conducted at Chalmeda ananda rao
institute of medical sciences, karimnagar, a
tertiary care centre, between August 2013 and
July 2014, and the local ethics committee
approved the study design.
Preeclampsia was defined as a blood pressure
of 140/90 mm Hg or higher after the 20th week
of gestation measured twice at least 6 hours
apart and a urine protein of 1+ or greater by
dipstick test or chronic hypertension without
proteinuria before the 20th week accompanied
by new-onset urine protein of 1+ or greater by
dipstick test. Women with the following condit-

-ions were excluded: a known kidney disease,
bacteriuria, bed rest longer than 24 hours, and
gestational diabetes mellitus. In addition,
women who delivered their babies during the
urine collection day were excluded. A total of
76 pregnant women meeting the inpatient
admission criteria for the evaluation of
preeclampsia were prospectively recruited and
provided informed written consent.
Urine Tests
Urine was collected for 24 hours. Immediately
prior to the collection period, the patients also
provided a spot midstream urine sample. The
urine P/C ratio was determined on spot urine
specimens. The concentration of total protein
in urine was measured by a biuret colorimetric
assay and the urine creatinine level was
measured by a modified Jaffe test. The urine P/
C ratio was obtained by dividing the urinary
protein concentration by the urine creatinine
concentration. Measurements on the 24-hour
urine sample were performed on the same day
as collections were completed.
Statistical Analyses
The 24-hour urine protein excretion results were
used as a gold standard in determining the cut-
off points for the significant and severe
proteinuria. Sensitivity, specificity, and positive
and negative predictive values of random urine
P/C ratio were also calculated against this
standard.The receiver operating characteristic
(ROC) curve was used, and the area under the
curve (AUC) was calculated. The relationship
between the urine P/C ratio and the 24-hour
protein excretion was assessed with the
Pearson correlation test. A P value less than .05
was considered significant.

RESULTS
A total of 114 pregnant women with preecla-
mpsia were selected, of whom 38 were excluded
because of gestational diabetes mellitus in 12,
bacteriuria in 12, delivery before the completion
of their 24-hour urine collection in 11,
inadequate 24-hour urine collection in 3. Finally,
76 eligible pregnant women completed the
study. Their mean age was 24.4 ± 3.2 years
(range, 17 to 32 years). Four patients had pre-
existing hypertension with superimposed
preeclampsia.
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DISCUSSION

Their mean gestational age was 35.2 ± 3.6
weeks (range, 23to 41 weeks). The median serum
creatinine concentration was 0.62 mg/dl, and
the mean urinary protein excretion in 24-hour
urine collections was 1.79 ± 0.80 g/dl (range:
135 mg/dl to 3000 mg/dl).

The mean P/C ratio was 1.84 ± 0.91 (range,
0.42to 3.58). The correlation coefficient for the
P/C ratio against the 24-hour urine protein
excretion was 0.84. The regression equation was
Y = 0.81 X + 0.3 (P < .001; Figure) where Y
indicates urinaryprotein excretion (g/24 h) and
X indicates P/C ratio. By the ROC curve
analysis, the P/C ratio of 0.20 was identified as
the best threshold to detect urine protein
excretion of 300 mg/24 h, with sensitivity and a
specificity of 91.2% and 87.8%, respectively. The
positive and negative predictive values for P/C
ratios 0.20 were 94.4% and 96.8%, respectively.
A spot P/C ratio less than 0.19 could exclude
preeclampsia with a sensitivity of 100%.

Preeclampsia is a significant contributor to
maternal mortality and it affects 2% to 8% of all
pregnancies [11]. One of the ways to diagnose
preeclampsia, apart from the blood pressure
criteria, is to look for the presence of significant
proteinuria.
Several methods are available for measuring
proteinuria but 24-hour urine protein excretion
has long been regarded as the gold standard.
However, this test has some disadvantages such
as inconvenience for patients, inaccuracy due
to incomplete collection, cost, and delay of
diagnosis and management, which makes its

wide use difficult for clinicians. One of the other
methods most commonly used is the urinary
dipstick test because of its simplicity and low
cost. Nevertheless, this method has high false
positive and false negative result rates
associated with fluctuations throughout the day
due to water intake, exercise, diet, posture, or
improperly trained laboratory staff [12-14].  Thus
a more rapid and accurate diagnostic test that
is capable of predicting 24-hour urine protein
excretion would be valuable.
Here, we propose the use of random urine P/C
ratio to facilitate prompt decision making by
clinicians [15-16].  We prospectively determined
the correlation between spot urine P/C ratio and
24-hour urine protein excretion. Urine was
collected from patients who met admission
criteria for preeclampsia, and the spot value
obtained at the beginning of the 24-hour
collection period was compared to the result
acquired from the 24-hour collection to see if
these values were correlated. A good correlation
between the spot urine P/C ratio and 24-hour
protein excretion has been demonstrated in
patients with diabetic nephropathy, lupus
nephritis, chronic kidney disease, and
transplanted kidneys [3-6]. The National Kidney
Foundation guidelines have suggested that spot
urine samples should be used to detect and
monitor proteinuria in children and adults [11].
In our study, a urine P/C ratio of 0.20
corresponded with a protein excretion rate of
300 mg/24 h. These are characterized by
excellent accuracy. Consistent with most
previous studies with correlation coefficients
ranging between 0.80 and 0.97, we found a
strong correlation (r = 0.84) between the spot
P/C ratio and the 24-hour urine protein [12, 17-
19].  However, using the spot P/C ratio of 0.20
as a correlate to the critical value of 300 mg of
protein over 24 hours would result in the failure
to identifysignificant proteinuria in approx-
imately 8.8% ofaffected patients.
There are some reports with conflicting results.
Because of the variability in laboratory methods
for measuring proteinuria in different reported
studies, several cut-off points and different units
for the urinary P/C ratio have been reported,
thereby precluding valid comparisons among
such studies [8-10].
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Three systematic reviews have evaluated
literature and have come to similar conclusions
[20].
In an analysis by Cote et al, the spot P/C ratio
had a pooled sensitivity of 83.6% and specificity
of 76.3% using a cut off of 0.26 to predict
proteinuria > 300mg/day in a 24 hour collection,
concluding that P/C is a reasonable rule out test
for excluding proteinuria [21].
Papanna et al, in an analysis suggested that a
lower cut off of 0.13 0.15 provides higher
sensitivity but with more false positive results.
A higher cut off of 0.6 to 0.7 had a higher
specificity for significant proteinuria, but at a
cost of lower sensitivity. Midrange ratios had
poor sensitivity and specificity [22].
A more recent meta-analysis by Morris RK et al
including 2790 women had similar findings: a
single diagnostic threshold of 0.3 had a
sensitivity and specificity of 81% and 76%
respectively. A lower cut off (0.13) had better
(89%) sensitivity for exclusion of proteinuria
[23].
Taken together, these data suggest that a urine
P/C ratio >0.7 strongly predicts significant
proteinuria whereas a P/C ratio <0.15 can be
considered normal, so confirmation with 24 hour
urine collection probably isn’t necessary in these
individuals [24]. If a 24 hour urine collection is
not obtained, guidelines define proteinuria as
random P/C ratio >0.26.
Our data suggested that the random urine P/C
ratio is a highly accurate test for discriminating
between insignificant and significant
proteinuria, as demonstrated by an area under
the ROC curve of 0.92. The main concern in
clinical use of this test is the false-negative test
results, because 8% of patients with
preeclampsia may be missed. To obtain the
optimal cut-off, we selected the one that while
increasing specificity maintains a sensitivity of
higher than 90% in order to reduce the possibility
of missing the diagnosis of preeclampsia.
Research in the future should be focused on the
evaluation of clinical outcomes and the cost-
effectiveness of the use of a random urinary P/
C ratio for prediction of significant proteinuria.
In addition, studying the test in an outpatient
basis should be further considered in order to

apply it in ambulatory management of
preeclamptic patient. We suggest that further
evaluations be done in order to determine a cut-
off value for prediction of mild preeclampsia.

CONCLUSION
Based on the results of our study, we conclude
that random urine P/C ratios can predict 24-hour
urine protein excretion with a high accuracy. This
test can also be used as a reasonable alterna-
tive to 24-hour urine protein excretion,
especially in emergency situations, and, it could
also complement the urinary dipstick test in
preeclamptic pregnancy.
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