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ABSTRACT

OBJECTIVE: To determine diagnostic accuracy of spot urine protein to
creatinine ratio (PCR) for estimation of significant proteinuria in patients of
preeclampsia based on 24-hour urine protein.

METHODS: This cross-sectional validation study was conducted at Gynae B
unit, Lady Reading Hospital, Peshawar from July 2014 to December 2014. Out
of 253 patients, 222 women were finally enrolled as per inclusion and exclusion
criteria by using non-probability convenient sampling technique. After taking
proper history and calculating period of gestation, blood pressure was
measured using standard sphygmomanometer while urinary protein by urine
dipsticks. Following standard protocol, urine was collected for 24 hours
followed by spot midstream urine. Samples were analyzed for urine protein and
creatinine. 24 hours urinary protein level =300 mg/day and spot urine PCR was
=3 mg/mmol was considered significant proteinuria. SPSS v 16.0 was used a
statistical instrument.

RESULTS: Out of 222 patients with preeclampsia, 24-hours urinary protein
level estimation was =300 mg/day in 179 (80.6%) cases and <300 mg/day in 43
(19.4%) cases. Spot urine PCR was =3 mg/mmol in |75 (78.8%) cases and <3
mg/mmol in 47 (21.2%) cases. The sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV) and diagnostic accuracy of spot
urine PCR against 24-hours urinary protein level estimation was 95.5%,
90.6%, 97.7% 82.9% and 94.5% respectively.

CONCLUSION: In our study, spot urinary protein/ creatinine ratio shows a
high sensitivity, specificity, PPV, and NPV (at a cut off value >0.3 mg/mmol). This
test can be regarded as a reliable investigation among pre-eclamptic patients.

KEY WORDS: Diagnostic accuracy (Non-MeSH); Urine proteins (Non-
MeSH); Creatinine (MeSH); Proteinuria (MeSH); Pre-Eclampsia (MeSH);
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INTRODUCTION

Hypertensive disorders in
pregnancy are liable for

substantial maternal and perinatal
morbidities and is the second foremost
cause following hemorrhage in maternal

mortality. It accounts for 15% of all
direct maternal deaths in UK, 24% in
India, and 30% in Pakistan."” Detection
of proteinuria is integral part of
investigations in hypertensive diseases
of pregnancy and used to differentiate
preeclampsia from other types i.e. non-
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proteinuric gestational hypertension
and chronic hypertension.' The
criterion test for diagnosis of
preeclampsia is 24 hour urinary protein
in which a value =300mg/day predicts
significant proteinuria.’ However the
urine collection in pregnancy can be
inadequate due to increase in ureteral
dead spaces, the inconvenient tests, and
low reliability in correctly identifying
proper method of urine collection,
which is cumbersome or time
consuming both for patient and
laboratory, and hence, delays the
diagnosis of disease leading to extended
hospital stay of patients.”** A more rapid
and quicker test is urine dipstick
analysis, +| proteinuria on dipstick
match up to 300mg/24 hours urinary
proteins excretion. But the test is poorly
correlated with 24 hours urine proteins
and has high false negative and positive
rates of 669 and 26% respectively.”

A substitute method for quantification
of proteinuria is the determining ratio of
spot urine protein to creatinine (spot
test), which is simple, rapid, less
expensive, and not influenced by
hydration status of patient.’* The prime
cut off value for significant proteinuria is
> 0.19mg/mg or 30mg/mmol.** The
sensitivity and specificity of the test as
determined by Price et al. is 69% and
41% respectively’ whereas in some
studies its sensitivity and specificity was
found to be as high as 80% and 68%
respectively.’ The usefulness of this test
is well established in non-pregnant
population.'® Several international
organizations have accepted this test for
quantification of proteinuria in
pregnancy i.e. International Society for
the Study of hypertension, Society of
Obstetric Medicine of Australia and
New Zealand and the Society of
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TABLE I: CROSS TABULATION FOR SPOT URINE PROTEIN- CREATININE

RATIO WITH 24 HOURS URINARY PROTEIN LEVEL

24 Hours Urinary Protein Total
Variable Level = 300 mg/day
Yes No
Spot Urine Protein-Creatinine | Yes 171 (98%) 4 (2%) 175 (78.8%)
Ratio = 3 mg/mmol No 8 (16%) 39 (84%) | 47 (21.2%)
Total 179 (80.6%) | 43(19.4%) | 222 (100%)

TABLE II: DIAGNOSTIC ACCURACY OF SPOT URINE PROTEIN
TO CREATININE RATIO

Statistical Analysis Y%age
Sensitivity TP/TP+FN 95.5%
Specificity TN/TN+FP 90.6%
Positive predictive value TP/TP+FP 97.7%
Negative predictive value TN/TN+FN 82.9%
Diagnostic accuracy TP+TN/TP+TN+FP+FN 94.5%

TP: True positive; TN: True Negative; FP: False positive; FN: False Negative

Obstetricians and Gynecologists of
Canada.’

Due to scarcity of local data on this topic
and increasing load of preeclampsia
patients in our hospital, the goal of our
study was to determine diagnostic
accuracy of the ratio of spot urine
protein to creatinine ratio (PCR) used to
predict significant preteinuria in patients
of preeclampsia as a substitute to the 24
hour urine protein. The 24 hour urine
protein is more time consuming, delays
the diagnosis of preeclampsia, and
hence putting the mother and fetus at
risk. Thus, this quicker and convenient
test can relieve patient from anxiety ina
manageable health care cost which
otherwise suffer due to prolonged
hospital stay for the 24 hours test.

METHODS

This cross-sectional validation study
was conducted at Unit B of Gynecology
Department, Lady Reading Hospital,
Peshawar from July 2014 to December
2014. Out of the total of 253 patients,
222 women with singleton pregnancy
and after 20 weeks period of gestation
fulfilling the operational definition of
preeclampsia were included in the study
while 31 patients with medical
conditions such as multiple pregnancies,
active urinary tract infections,
gestational or known diabetics, chronic
hypertension, patients with known
kidney diseases i.e. protein loosing

nephropathies, bed rest > 24 hours,
orthostatic proteinuria, and mothers
who delivered their babies during urine-
collection day were excluded from the
study. Detailed history was taken from
each subject. Period of gestation was
calculated either by dates or by I
trimester scan. Blood pressure of the
subjects was checked with standard
sphygmomanometer and urine protein
using urine dipsticks. This study was
approved by the Hospital Ethics
Committee and informed consent was
obtained from each patient included in
the study. After discarding the first
voided urine, 24 hours urine collection
was started from morning 8:00 AM till
next morning 8:00 AM in a graduated
jar. Spot midstream urine was obtained
after the completion of 24 hours urine
collection and samples were codified.
All specimens were carried to
laboratory of LRH, Peshawar within |
hour to avoid potential errors of
prolonged stay. Tests were carried out
by a consultant pathologist. In spot
specimen random urine protein and 24
hours urine protein were measured by
colorimetric method using Microlab
300 machine (ELITech Group France).
Urine creatinine was determined by
creatinine Jaffe method using Hitachi
902 auto analyzer machine (Japan). The
data was recorded in specially designed
proforma. All the information extracted
was then analysed through Statistical
Package for Social Sciences (SPSS)

Version 16.

RESULTS

In this study, 62 (28%) patients were of
the age less than 20 years, |15 (52%)
patients were in age range 21-30 years
and 45 (20%) patients were in age range
31-40 years. Mean age was
26.83+9.32. The 24 hours urinary
protein level was analyzed among 222
patients. In 179/222 (80.6%) patients,
urinary protein level was = 300 mg/dl
while in 43/222 (19.4%) patients the
level of urinary protein was <300 mg/dlI.
Mean urinary protein level was
360+2.71 mg/dl. Spot urine protein-
creatinine ratio was also analyzed
among 222 patients and it was found
that 175/222 (78.8%) patients had spot
urine PCR = 3 mg/mmol while 47/222
(21.2%) patients had spot urine PCR <
3 mg/mmol.

Diagnostic accuracy for spot urine PCR
taking 24 hours urinary protein level
was analyzed and we found that
sensitivity was 95.5% and specificity
90.6% (Table ).

DISCUSSION

Pre-eclampsia is a noteworthy
contributor to maternal mortality. Risk
typically increases when the patient
present with increased blood pressure.
Besides the blood pressure criteria to
diagnose pre-eclampsia, one another
option is to explore the existence of
significant proteinuria. The gold
standard for proteinuria, is a 24-hour
urinary protein excretion, which is
unwieldy both for the patients and staff
handling the urine collection. The same
procedure is prone to errors owing to
erroneous timing and/or
incompleteness. Preeclampsia is
diagnosed by the existence of high
blood pressure and significant
proteinuria (300 mg per 24 h) after the
20" week of gestation.” The 24-hrs
urine collection is the bench mark for
measuring proteinuria.'"' However
unfortunately, 24-h urine collection
requires a whole day, and thus, not
much useful in making clinical
assessments upon first evaluation. This
can delay the diagnosis and hence
treatment.”” A quick screening test to
envisage 24-hrs proteinuria in blend
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TABLE I1l: COMPARISION OF SPOT URINE PROTEIN TO CREATININE

RATIO DIAGNOSTIC ACCURACY IN DIFFERENT RESEARCHES

Researcher Sensitivity | Specificity PPV NPV
Shahbazian N, et al"* 91.2% 87.8% 94.4% 96.8%
Leafios-Miranda A, et al.” 98.2% 98.8% 97.2% 99.2%
Cade TJ, etal." 66% 95% - -
Eslamina L, et al.’ 87.9% 92.6% 90.6% 89.3%
Durnwald, et al" 72.6% 73% 45.2% 89.7%
Sharma A, et al"” 99.1% 100% - -

with other presenting signs &
symptoms, can aid a clinician to
conclude proper surveillance during the
initial 24-hrs period.” Diagnostic
accuracy of spot urine PCR taking 24
hours urinary protein level as a gold
standard was analyzed as the sensitivity
was 95%, specificity 90%, PPV was
98%, NPV was 83% in this study.

Similar results were found by different
researchers who studied spot urine
PCR vs. 24 hours urinary protein
excretion in women with pre-eclampsia
and reported high values of sensitivity,
specificity, positive predictive value
(PPV) and negative predictive value
(NPV) as givenin Table lll.

Of all these researchers, the study by
Cade T}, etal." reported a lower values
of sensitivity of urinary PCR for
detection of proteinuria (at a value of >
0.3) that is 66% and a specificity of 95%
and rated the test as unreliable. Similarly
Durnwald, et al.” did not show a high
sensitivity or specificity; they found that
test had a lower sensitivity of 72.6% and
lower specificity of 73%. The authors
also documented a low PPV and NPV of
45.2% and 89.7% respectively.
However, the cut off value in their study
was > 0.3, which was a bit higher than
this study. Several cut-off and different
units have been reported for PCR value
in different reported studies. Dwyer
BK, et al."” had reported optimal cut—off
points as 0.15-0.5mg/mg and observed
a high frequency of patients who were
positive for proteinuria.

CONCLUSION

This study concluded that spot urinary
protein/ creatinine ratio shows a high
sensitivity, specificity, PPV, and NPV (ata
cut off value >0.3). This test can be
regarded as a reliable investigation
among pre-eclamptic patients. The spot

urine protein creatinine ratio can
provide excellent intuition between
patients with and without significant
proteinuria. This test can be of great
help for making quick clinical decision
instead of waiting for 24-hour urine
collection.
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