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Abstract

Objective: To assess the diagnostic accuracy of spot protein/creatinine ratio in diagnosing preeclampsia in Pakistani women keeping 24
hours urine protein as gold standard.

Methodology: This cross-sectional validation study was done at Pakistan Ordinance Factory Hospital, Wah Cantt from February 2022 to July
2022. A total of 340 pregnant women with new onset of hypertension, B.P = 140/90 mmHg at two different occasions 6 hours apart were
selected. Mid-stream urine sample on the day of admission was send for protein/creatinine ratio and next 24 hours urine sample was
collected for 24 hours urinary protein excretion. Selectra-E biuret colorimetric assay was used to measure the total urinary protein and
modified Jaffe test was used to measure the urine creatinine.

Results: The women average age was 27.54+3.84 years. The gestational average age was 23.32+2.8 weeks, and the average BMI was
25.38+3.38 Kg/m2. Sensitivity, specificity, PPV, NPV and diagnostic accuracy of spot protein/creatinine ratio in diagnosing preeclampsia
were 91.4%, 95.7%, 71.1%, 95.7% and 95.3% respectively.

Conclusion: In conclusion, the ratio of urinary protein/creatinine is a good predictor of proteinuria in preeclampsia and it can replace 24 hours
urinary collection as a diagnostic test.
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Introduction

defined as a syndrome primarily characterized by onset
of hypertension (B.P = 140/90 mmHg) in second half of
pregnancy.? Most frequently related with proteinuria,
other symptoms and signs include epigastric pain,
blurring of vision, headache and rapid oedema.?
Proteinuria is defined as excretion of protein in urine =
300mg/24hours or spot protein/creatinine ratio of =
Preeclampsia is a multisystem disorder of pregnancy  0.3mg/ml.# A 24 hours urine protein count is considered
which may complicates fetomaternal outcome. It affects a gold standard to detecting proteinuria in pregnancy.>
2-8% of pregnancy.* Early diagnosis of preeclampsiais  However, it is time consuming, inconvenient, and may
important as it changes whole management. It is  pe misleading if sample not collected properly. It takes

Early diagnosis of preeclampsia is important as it
changes whole management. A 24 hours urine protein
count is considered a gold standard to detecting
proteinuria in pregnancy. Alternatively, 24 hours urinary
protein is urine dipstick, spot protein/creatinine ratio
and albumin/creatinine ratio.
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24 hours to collect the urine sample and few more
hours to get the report which leads to prolong hospital
stay, less cost effective and most important it delays
the diagnosis and management.”

Alternatively, 24 hours urine protein is urine dipstick,
spot protein/creatinine ratio and albumin/creatinine
ratio.8 Urine dipstick is rapid, easy providing quick
results but have low sensitivity and specificity.®
Recently, the urine protein/creatine ratio is considered
important for the calculation of proteinuria in pregnant
patients.5 This compares urinary protein excretion with
urinary creatine excretion; thereby regulating protein
secretion to glomerular filtration rate. Therefore, it is
independent of hydration status of patient.* A study
conducted in Kolkata University, India suggested that
the sensitivity protein/creatine ratio was 91.67%,
specificity 80%, with positive predictive value (PPV)
88%, and negative predictive value (NPV) 85.71%.
Based on these results, they concluded that random
urinary protein excretion predicts 24 hours urinary
protein concentration with a high accuracy. It may be a
convenient alternative to collecting 24 hours urine to
detect significant proteinuria.t?

A number of studies has been conducted in past few
years on the relationship between protein creatinine
ratio and 24 hours urine protein, with different results
mainly due to different cut-off values used for the
protein creatinine ratio and different laboratory
methods. Because of this variation, it is difficult to make
a fair comparison.1®

The study aim was to determine the sensitivity,
specificity, PPV, and NPV of protein/ creatinine ratio,
keeping 24 hours urinary protein as gold standard. So,
we can substitute it with protein creatinine ratio which is
cheap, suitable, less time consuming and early
diagnosis that helps in preventing complications of
preeclampsia.

Methodology

A cross sectional validation study was done at Pakistan
Ordinance Factory Hospital, Wah Cantt from February
2022 to July 2022. After getting approval of ethical
review board of the institute and informed written
consent from the study participants, total 340 pregnant
women (sample size calculation on the bases of
sensitivity and specificity and prevalence as follows;
91.7%, 80%, and 8% respectively, and margin of error
was 10%),1° with new onset of hypertension, B.P 2
140/90 mmHg at two different occasions 6 hours apart,
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ages of the women 20-40 years, and gestational age =
20 weeks were selected in this study. The non-
probability consecutive sampling was used for enrolled
the patients. Patients with following conditions were
excluded; chronic hypertension, renal diseases
(nephropathies), urinary tract infection, and patient with
prolong bed rest.

A specialized proforma had been developed to record
the findings of study. All women (n=340) who meet the
inclusion criteria of study was admitted. Mid-stream
urine sample on the day of admission was send for
protein/creatinine ratio and next 24 hours urine sample
was collected for 24 hours urine protein excretion.
Reports was sent to the hospital laboratory and results
were collected. Selectra-E biuret colorimetric assay
was used to measure the total urinary protein and
modified Jaffe test was used to measure the urine
creatinine. The data was entered in the proforma,
based on the results all data calculation was done by a
senior gynecologist.

Data was analyzed by using SPSS v 25. Frequencies
and percentages were calculated for qualitative
variables such as test results and parity. Means and
standard deviations were calculated for age,
gestational age, and BMI. Accuracy is measured in
terms of sensitivity, specificity, PPV and NPV. The
likelihood ratio was also computed, and AUC by ROC
were drawn. Effect modifier like age, parity, and BMI
were controlled through stratification and sensitivity,
specificity, PPV, NPV, and accuracy were measured.

Results

Total 340 pregnant women were enrolled. The average
age of the women was 27.54+3.84 years. The average
gestational age was 23.32+2.8 weeks, and average
BMI was 25.38+3.38 Kg/m?2. Out of 340, 92 (27.06%)

women had primiparous, and 248 (72.89%)
multiparous.
Preeclampsia was observed in 10.3% women

confirmed by 24 hours urinary protein. While, according
to spot protein/creatinine ratio identified 13.2%
preeclamptic cases (Table I). Area under the curve by
ROC was 0.97 which is significantly high cutoff
diagonal line (0.50) (Figure 1).

Age, and parity were stratified and observed that was
above 90%. In age group of < 30 years, the sensitivity,

specificity, PPV, NPV and accuracy of spot
protein/creatinine ratio in diagnosing preeclampsia
were 90.9%, 96.1%, 75.0%, 98.8%, 95.8%,
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respectively and likelihood ratio 23.18. In age group of
= 30 years, the sensitivity, specificity, PPV, NPV and
accuracy of spot protein/creatinine ratio in diagnosing

preeclampsia were 100%, 94.0%, 40.0%, 100%,
94.2%, respectively and likelihood ratio 16.67.
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Figure 1. Receiver operating curve (ROC), spot
protein/creatinine ratio in diagnosing preeclampsia,
(n=340)

The parity status of primiparous was observed as
follows; the sensitivity, specificity, PPV, NPV and
accuracy of spot protein/creatinine ratio in diagnosing
preeclampsia were 85.7%, 96.2%, 80%, 97.4%, 94.5%,
respectively and likelihood ratio 22.29. Whereas, the
parity status of multiparous was observed as follows;
the sensitivity, specificity, PPV, NPV and accuracy of
spot protein/creatinine ratio in diagnosing preeclampsia
were 95.2%, 95.6%, 66.7%, 99.5%, 95.6%,
respectively and likelihood ratio 21.62.

Table |: Spot protein/creatinine ratio in diagnosing
preeclampsia. (h=340)

24 hours urine

Spot f
protein/creatinine = protein : Total
. Positive Negative

>300mg <300mg
Positive = 0.30 32 13 45 (13.2%)
Negative < 0.30 3 292 295 (86.8%)

35 305

ezl (10.3%)  (89.7%) Enl
Sensitivity 91.4%
Specificity 95.7%
PPV 71.1%
NPV 95.7%
Accuracy 95.3%
Likelihood ratio + 21.45

Discussion

The current study aim was to assess the diagnostic
accuracy of spot protein/creatinine ratio in diagnosing
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preeclampsia in Pakistani women keeping 24 hours
urine protein as gold standard. In this study,
preeclampsia was observed in 10.3% women
confirmed by 24 hours urinary protein while according
to spot protein/creatinine ratio identified 13.2%
preeclamptic cases. Sensitivity, specificity, PPV, NPV
and accuracy of spot protein/creatinine ratio in
diagnosing preeclampsia in Pakistani women keeping
24 hours urine protein as gold standard was 91.4%,
95.7%, 71.1%, 95.7% and 95.3% respectively. Area
under the curve by ROC was 0.97 which is significantly
high cutoff diagonal line (0.50) showing high accuracy.
Our results are supported by other studies. A meta-
analysis study found maternal uPCR presented
diagnostic value for suspected proteinuria in
preeclampsia.l? In our study, the ROC curve was 0.97,
which is comparable to the results of a meta-analysis,
pooled ROC curve was 0.90, and combined sensitivity
and specificity were 91% and 86.3%, respectively.'?
Sethuram et al evaluated the diagnostic value of the
correlation of point protein for creatine ratio with 24
hours urinary protein in preeclampsia. Compared to our
study, the sensitivity was 83% and the specificity was
92%.13 The NPV of urinary protein/creatine ratio is as
high as 95.7% and did not change significantly with the
protein-creatine ratio cutoff for diagnosis of proteinuria.

Maternal death due to eclampsia is 2nd common cause
in Pakistan.* A hospital-based study also found
hypertensive disorders as the etiology of maternal
mortality.'® The proteinuria diagnosis in the occurrence
of = 300 mg protein in 24 hours urinary sample is a
gold standard.’® While, these tests are difficult, and
time-consuming, have costs, can delays in diagnosis

and interventions due to change in time, and
inappropriate  findings  from imperfect sample
collections or different views. There is a close

correlation between the ratio of protein to creatinine in
urinary samples and 24 hours protein analyzed by 24
hours urine collection.t”

The current study gives the accuracy of uPCR and its
association with outcomes of pregnancy in the
indigenous population of Pakistan. The technique of
determining proteinuria by protein/creatinine ratio helps
diagnose faster and more reliably, and gives better fetal
results in the early stages of treatment.

Conclusion

In conclusion, the ratio of urinary protein/creatinine is a
good predictor of proteinuria in preeclampsia and it can
replace 24 hours urinary collection as a diagnostic test.
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The ratio of creatine-to-protein can be reliable, fast, and
accurate for proteinuria, so the short time for the
diagnosis of preeclampsia will be valuable in reducing
hospital costs and the patient's discomfort for the
purpose of treatment. Early diagnosis ensures a good
fetal outcome.
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