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INTRODUCTION 

Pre-eclampsia is the third leading cause of maternal 

mortality worldwide and is a leading cause of perinatal 

mortality and morbidity. The WHO estimates around 

600,000 women will die each year from pre-eclampsia.1 

Pre-eclampsia complicates 2-8% of all pregnancies; it is a 

multisystem endothelial disease that leads to increased 

permeability of glomerular basement membrane to protein 

with resulting proteinuria.2 Pre-eclampsia is diagnosed 

with elevated blood pressure (systolic ≥140 and diastolic 

≥90) and proteinuria (>300 mg/24 hr) after the 20 weeks 

of gestation in a previously normotensive non-proteinuric 

patient.3 Proteinuria is one of the most important sign of 

preeclampsia, and diagnosis is questionable in its absence. 

Protein excretion in a 24-hour urine collection and its 

measurement 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 

urine would be valuable. Measurement of protein 

creatinine ratio in spot urine sample is an alternate 

quantitative method for evaluation of proteinuria, which 

avoids the influence of variations in concentration of 

urinary solute and provides a rapid and more convenient 

method to assess protein excretion.  

Clinical use of urine P/C ratio as a substitute of 24-hour 

urine protein excretion for detecting significant proteinuria 

in patients with preeclampsia still remains unclear. Some 

investigators have proposed the use of a spot urine PCR.4,5 

However, there are some reports with conflicting results, 

and the variability in cut-off values between studies does 

not allow a uniform recommendation.6,7 We correlated 
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ABSTRACT 

Background: The aim of the 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 pre-eclampsia which will avoid the inconvenience and time 

consumption of 24-hour urine protein collection. The objective of this study was to compare spot urine protein- 

creatinine ratio with 24-hour urine protein for estimation of proteinuria in pre-eclampsia. 
Methods: A total of 50 pregnant women with pre-eclampsia were prospectively studied for proteinuria in Rajarajeswari 

medical college and Hospital Bangalore for a period of 9 months from September 2018 to May 2019. Spot urine 

specimens for measuring P/C ratio were obtained immediately before 24-hour urine collection. The correlation between 

the spot urine P/C ratio and urinary protein excretion in the 24-hour collections was examined using the Spearman 

correlation test.  
Results: PCR at a cut off value 0.15 g/mmol had sensitivity and specificity of 96.6% and 55% respectively. In prediction 

of proteinuria of 300 mg/24 hr positive predictive value and negative predictive value 76.3% and 91.6% respectively. 
Conclusions: We found that there was a strong correlation between 24-hour urine protein excretion and spot urine 

protein creatinine ratio in pre-eclamptic women. Spot PCR can be used as a reasonable alternative to 24-hour urine 

protein test which is a cumbersome. 
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between spot urine P/C ratio and 24-hour urine protein 

excretion in patients being evaluated for preeclampsia. 

The aim of the study was to evaluate the ability of spot 

urine protein creatinine ratio to predict significant 

proteinuria, as well as to introduce this test as a diagnostic 

test for pre-eclampsia to avoid the inconvenience and time 

consumption of 24-hour urine protein collection. 

METHODS 

Pregnant women who were admitted in our obstetrics 

department with pre-eclampsia were studied 

prospectively. The study was conducted at Rajarajeswari 

medical college and hospital Bangalore, tertiary care 

centre, between September 2018 and May 2019, and the 

local ethics committee approved the study design. 

Pre-eclampsia was defined as a blood pressure of 140/90 

mmHg or higher after the 20th week of gestation and a 

urine protein of 1+ or greater by dipstick test or chronic 

hypertension without proteinuria before the 20th week 

followed by new-onset urine protein of 1+ or greater by 

dipstick test. Women with the following conditions known 

kidney disease, heavy exercise (more than 1 hour of 

vigorous exercise on the day of urine collection), 

bacteriuria, bed rest longer than 24 hours, and gestational 

diabetes mellitus were exluded. A total of 50 pregnant 

women meeting the inpatient admission criteria for the 

evaluation of preeclampsia were prospectively recruited 

and provided informed written consent.  

Urine was collected for 24-hour. Prior to the collection, the 

patients also provided a spot mid-stream sample. The urine 

P/C ratio on spot urine specimens was determined. The 

total protein concentration in urine was measured by a 

biuret colorimetric assay and the urine creatinine level was 

measured by a modified Jaffe test.  

The urine PCR 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 analysis 

The correlation between PCR in spot urine samples and 

urinary protein excretion in 24-hour collections were 

analysed. Sensitivity, specificity, and predictive values of 

the random urine PCR at various cut-offs for prediction of 

significant proteinuria were estimated considering the 24-

hour urinary protein excretion as the gold standard. 

The receiver operating characteristic (ROC) curve was 

used, and the area under the curve (AUC) was calculated. 

The relationship between the urine PCR and the 24-hour 

protein excretion was assessed with the Pearson 

correlation test. A p value≤0.05 was considered 

significant. 

RESULTS 

A total of 50 women with pre-eclampsia admitted in our 

obstetric department were recruited for the study 

prospectively. Their mean age was 26±2 years (SD=3.8), 

27 were primigravid women, the mean gestational age was 

32.1±2.8 weeks (range from 28+2 to 38+2 weeks). The mean 

SBP and DBP was 149.04±9.1 mmHg and 95.28±5.3 

mmHg respectively. The mean urinary protein excretion in 

24-hour urine collections was 0.77±0.89 g/dl. The mean 

P/C ratio was 1±1.18. P/C ratio against the 24-hour urine 

protein excretion was found to be 0.84. The positive 

predictive value and negative predictive values for P/C 

ratio were 76.3% and 91.6% respectively. The sensitivity 

and specificity were found to be 96.6% and 55% 

respectively.  

Table 1: Demographic details of the patients by 

presence or absence of significant proteinuria in                    

24-hour urine collection. 

Dermographic 

variables 

<300 mg/dl 

(N=20) 

>300 mg/dl 

(N=30) 

Age (mean±SD) 27.25,3.93 25.63, 3.74 

Parity 

1 11 16 

2 4 10 

3 5 4 

Admission gestational 

age 
32+5 33+2 

SBP in mmHg               

(mean±SD) 
144.1, 5.67 152.3, 9.64 

DBP in mmHg 

(mean±SD) 
92.9, 3.14 96.8, 6.00 

Table 2: Sensitivity, specificity, negative and positive 

predictive value for the spot test against the 24-hour 

urine protein collection. 

Variables 
PCR cut-off value 

0.15 (g/mmol)  

Sensitivity (%) 96.6 

Specificity (%) 55 

Positive predictive value (%) 76.3 

Negative predictive value (%) 91.6 

Positive likelihood ratio 2.15 

Negative likelihood ratio 0.06 

AUC 0.935 

Table 3: Correlation between blood pressure, PCR 

and 24-hour urine protein. 

Correlation 

24-hour 

urine 

protein 

SBP DBP 

PCR 
Pearson 

correlation (r) 
0.769 0.711 0.546 

 P value <0.01* <0.01* <0.01* 
*Significant≤0.05 
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Figure 1: Receiver operating characteristic curves (ROCs) for the urine protein-creatinine ratio. 

In Figure 1, the area under the ROC curve for the urine 

protein-creatinine ratio is 0.93 (95% CI 0.86 to 1).  

The areas under the curve is significantly different 

(p<0.001). 

DISCUSSION 

The finding of significant proteinuria is an essential 

component in the diagnosis of pre-eclampsia, which helps 

in determining the risk of maternal and perinatal morbidity 

and mortality. Early diagnosis and treatment of 

preeclampsia is essential for prevention of eclampsia. On 

the other hand, accurate diagnosis is important to prevent 

unnecessary interventions in hypertensive pregnant 

women. 

Although 24-hour urine collection for total protein 

estimation is still used as the gold standard test. It has 

many disadvantages: it is inconvenient for both patients 

and staff, cost, delay in diagnosis and management. In 

addition, errors are possible such as incomplete collection 

which may result in missed diagnoses.8 PCR can be a 

practical alternative test which would minimise such errors 

and facilitate prompt and early clinical decision making.6 

This test can rapidly be repeated in an evolving clinical 

situation. This would also impact healthcare costs such a 

staff time and in-patient costs and reduce patient anxiety 

while awaiting the results.5 One of the other methods most 

commonly used is the urinary dipstick test because of its 

simplicity and low cost. But 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.9-11 Thus, a more rapid and accurate diagnostic test 

that is capable of predicting 24-hour urine protein 

excretion would be valuable. 

In this study, we propose the use of random urine P/C ratio 

to facilitate prompt decision making by clinicians.12,13 We 

determined the correlation between spot urine PCR and 

24-hour urine protein excretion prospectively. Urine was 

collected from patients who satisfied admission criteria for 

pre-eclampsia, and the spot urine value obtained at the 

beginning of the 24-hour collection period was compared 

with the result acquired from the 24-hour urine 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.14-17 The National Kidney Foundation 

guidelines have suggested that spot urine samples should 

be used to detect and monitor proteinuria in children and 

adults.18  

In our study, a urine P/C ratio of 0.15 corresponded with a 

protein excretion rate of 300 mg/24 hr. 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.9,19-,21 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 identify significant 

proteinuria in approximately 8.8% of affected patients.  

There are some reports with conflicting results. Because of 

the variability 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.20-22 

Systematic reviews have evaluated literature and have 

come to similar conclusions.25 

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 >300 mg/day in a 24-hour 

collection, concluding that P/C is a reasonable rule out test 

for excluding proteinuria.26 A more recent meta-analysis 

by Morris et al including 2790 women had similar 
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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.27 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 is not necessary in these individuals.28 

If a 24-hour urine collection is not obtained, guidelines 

define proteinuria as random P/C ratio >0.26.  

Our study 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 0.93. 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 

pre-eclampsia. Research in the future should be focused on 

the evaluation of clinical outcomes and the cost 

effectiveness of the use of a random spot urinary PCR 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 pre-eclampsia. 

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 an 

alternative to 24-hour urine protein excretion, it could also 

complement the urinary dipstick test in preeclamptic 

pregnancy. Further study needs to be conducted for 

evaluation of clinical outcomes and the cost effectiveness 

of use of random urinary PCR for prediction of significant 

proteinuria. 
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