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A bs t rac t  

Objective:To assess the diagnostic accuracy of random urine protein / creatinine ratio for the prediction of significant proteinuria in women with 

pre-eclampsia. 

Methodology:The descriptive study was conducted in the department of Obstetrics/Gynecology at Liaquat University Hospital 

Jamshoro/Hyderabad from Oct 2016 to April 2017. Patient more than 20 weeks of gestation with hypertension with all age group and parity 

were included. All women were asked to provide a 24 Hours urine collection. The patients were advised to pass urine at 8:00 AM and collect 

all urine subsequently till 8:00 AM next morning Random sample for P/C ratio collected the next morning simultaneously after 24 Hours urine 

collection is over. Urinary protein quantification was done by biuret method and urinary creatinine by modified Jaffe's method.  

Results:Total 60 women were studiedtheir mean age was 28.32±4.65 years. 26.6% women had gestational hypertensive, 43.3% were mild 

pre-eclamptic and 30.0% were severe pre-eclamptic. It was noted that the correlation coefficient at lesser degree of proteinuria (i.e less than 

300mg) was less (0.69), as compared to other two groups, but statistically significant at (p-0.044). A fair correlation coefficient of r= 0.802 was 

observed between the 24 hours urine protein and spot urine protein/Creatinine ratio among 60 women which was statistically significant at p 

value <0.001. It was noticed that the correlation coefficient at lesser degree of proteinuria (i.eless than 300mg) was less (0.802), as compared 

to other two groups, but statistically significant at (p-0.04). 

Conclusion:Significant correlation coefficient was observed between the 24 hours urine protein and spot urine protein/Creatinine ratio. It was 

observed to be useful in an outpatient setting to predict clinically significant proteinuria and to monitor renal functions in such women with 

lesser degrees of proteinuria thus avoiding unnecessary Hospital admissions. Method for quantitation of proteinuria, when properly interrupted, 

can provide valuable information that for clinical purposes is a satisfactory substitute for testing 24hour urine protein for the diagnosis of 

preeclampsia. 
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Introduction 

Preeclampsia, among the most common pregnancy 

related hypertensive disorders, is defined by elevated 

blood pressure beyond 20 weeks of gestation and the 

presence of proteinuria for the first time.1Pre-eclampsia 

has been the most hazardous type of gestational 

hypertension, accounting for a quarter of all pregnancy - 

related deaths and serious near-miss 

morbidities.2Preeclampsia affects 3–8% among all 

pregnancies, posing a major threat to the wellbeing of 

both maternal and newborn.3,4Women during 

pregnancy with preeclampsia are at risk for organ 

system malfunction, which can lead to pregnancy related 

severe complications like retinopathy, reduced renal 

function, foetal growth restriction (FGR) and premature 

delivery.3Deaths caused by pre-eclampsia/eclampsia 

account for one-3rdof all maternal mortality in Pakistan's 

tertiary care hospitals.5 Women having pre-eclampsia 
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should be aware that when significant proteinuria 

occurs, it can lead to negative pregnancy outcomes.3,4,6 

Women with significant' proteinuria and prenatal 

hypertension are frequently hospitalized for monitoring 

until childbirth, which has consequences for therapeutic 

management and health-care expenditures.5Proteinuria 

must be accurately identified and quantified for the 

diagnosis and treatment of renal disorders, as well as 

the progression of chronic kidney disease 

(CKD).8,9When it comes to procedures for determining 

urinary protein excretion, 24-hour urine collections is 

regarded the gold standard. Furthermore, because of its 

accessibility and simplicity, the spot urine 

protein/creatinine ratio (UPCR) is frequently employed in 

recent clinical practice to quantify daily protein 

excretion.8 Although proteinuria is among the most 

common symptoms of pre-eclampsia, while it is unclear 

if the intensity of proteinuria is linked to the pregnancy 

complications of preeclampsia cases.4The typical way 

for detecting proteinuria is to quantify urine protein 

following a 24-hour urine collection.10It takes a long time 

and costs a lot of money. Preeclampsia must be 

diagnosed as soon as possible to avoid deadly maternal 

and foetal consequences. Along with its excellent 

association rate with 24-hour urine protein, the random 

urine spot protein creatinine ratio is a suitable alternative 

diagnostic test for severe proteinuria in pre-eclampsia.10 

After taking above controversies and to assess the 

effectiveness of that non-invasive and quick diagnostic 

tool, this study has been done to assess the diagnostic 

accuracy of random urine protein / creatinine ratio for the 

prediction of significant proteinuria in women with pre-

eclampsia. 

Methodology: 

This descriptive study was conducted in the department 

of Obstetrics / Gynaecology. Liaquat University Hospital 

(Tertiary Care Hospital) Jamshoro / Hyderabad, during 

six months from Oct 2015 to April 2015. Non probability 

convenient sampling technique was used. Patient more 

than 20 weeks of gestation with hypertension with all age 

group and parity were included. Women who have 

medical disorder other than Hypertension like diabetes 

mellitus, chronic hypertension, and chronic renal 

disease were excluded. All women were asked to 

provide a 24 Hr urine collection, The subjects were 

advised to pass urine at 8:00 AM and collect all urine 

subsequently till 8:00 AM next morning Random sample 

for P/C ratio collected the next morning simultaneously 

after 24 Hr urine collection is over. Urinary protein 

quantification was done by biuret method and urinary 

creatinine by modified Jaffe's method. The result 

provided by Lab were calculated to obtain ratios by 

principal investigator using mathematical calculation.  

Relevant information was recorded on predisposed 

Proforma including bio data specifically age, LMP, and 

gestational age. Diagnosed case of HTN will be selected 

for data entry for analysis and to determine the 

significance of P/C ratio. Data were entered and 

analyzed in statistical program SPSS version 26.0.  

Results 

A total of 897 24-h urine specimens were collected from 

pregnant women. We excluded 837 specimens 

(93.31%) with inadequate 24-h urine collection; 60 

samples from 897 women were included in the final 

analysis. The mean age of women was 28.32± 4.65 

years. Mean gestational age was 33.55± 4.13. Moan 

systolic blood pressure was 154.23 ±14.23mmHg. Mean 

diastolic blood pressure was 101.17 ± 7.762mmHg. 

Mean proteinuria was 1366.03± 1548.616 whereas 

mean P/C ratio was 1.91±2.48. Table I  

Table I: Descriptive statistics of demographic 
characteristics, 24-hour urine protein and spot 
protein/Creatinine ration (n=60) 

Variables  Statistics 

Mean SD Min Max 

Age (years) 28.32 4.65 20 40 

Period of 
gestation 

33.35 4.13 15 41 

Systolic blood 
pressure 

154.23 14.23 130 200 

Diastolic blood 
pressure 

101.17 7.762 90 120 

Hemoglobin 10.57 1.05 8.2 12.4 

platelets (in Lacs) 1.753 0.57 0.8 3.0 

Urea  21.03 2.22 15 25 

24-hour urine 
protein 

1366.03 1548.61 54.0 9616.0 

Spotprotein/Creat
inine ration 

1.91 2.48 0.01 13.20 

Out of 60 women, 16 (26.6%) women were gestational 

hypertensive, 26(43.3%) women were mild pro-

eclamptic and 18(30.0%) women were severe pre-

eclamptic. Mean of 24-hour protein and P/C ratio was 

173.25± 82.8, 0.12±0012 in gestational hypertensive 

group, 1010.79± 457.38, 1.29 ± 0.78 in mild 

preeclampsia group, and 3387.00± 1867.07, 4.65±3.56 

in severe preeclampsia. Table II  

It was noted that the correlation coefficient at lesser 

degree of proteinuria (i.e. less than 300mg) was less 

(0.69), as compared to other two groups, but statistically 

significant at p value 0.044. Table III  
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A fair correlation coefficient of r= 0.802 was observed 

between the 24 hours urine protein and spot urine 

protein/Creatinine ratio among 60 women which was 

statistically significant at p value <0.001. Table IV  

Table II: Mean of 24-hour urine protein and P/C ratio 
according to gestational HTN and sever pre-eclampsia 
(n=60) 

Variables  
Mean  SD 

Gestational 
hypertension 

24hr protein 173,2545 82.84927 

Pc ratio (n=16) 0.12 0.12 

Mild pre-
eclampsia 

24hr protein 1010.79 457.38614 

Pc ratio (n=16) 1.29 0.78 

Severe 
eclampsia 

24hr protein 3387.00 1867.07 

Pc ratio (n=16) 4.65 3.56 
 

Table III: Pearson’s correlation coefficient between 24hr 
protein and P/C ratio, according gestational 
hypertension, mild and severe pre-eclampsia group 
(n=60) 

Pc ratio 

Protein 
Creatinine 

ratio  
(r value) 

No. of 
patients 

P-value 

Gestational 
hypertension 24hr 
protein 

0.691 16 
0.044* 

Mild 24hr protein 0.777 26 <0.001* 

Severe pre-
eclampsia 24hr 
protein 

0.713 18 
<0.001** 

 

Table IV: Correlation coefficient between protein-
creatinine ratio and 24-hour urine protein (mg)(n=60) 

Karl Pearson’s 
correlation 
between 

Correlation Coefficient 
p-

value 

Spot protein 
creatinine ratio 24 
hours sample of 
urine protein (mg) 

0.802 <0.001 

Discussion  

One of the most common signs of renal disease is 

proteinuria. Proteinuria testing is useful for establishing 

a diagnosis, tracking the progression of the condition, 

and evaluating the success of treatment.11 In this study 

the mean age of women was 28.32± 4.65 years, mean 

gestational age was 33.55 ± 4.13, mean systolic blood 

pressure was 154.23 ± 14.23 mmHg, mean diastolic 

blood pressure was 101.17 ± 7.762 mmHg. Consistently 

Pasternak Y et al12 reported that the time of the 

evaluation, the average gestational age was 34.0±3.4 

weeks. In another study of Kim MJ et al13 reported that 

mean age of the patients was 32.6±3.8 years, mean 

gestational age was 31.5±3.1 weeks, mean systolic 

blood pressure was 170.5±19.1 mmhg, mean diastolic 

blood pressure was 103.7±13.1 mmhg in the patients of 

massive proteinuria group. In the study of Shreya G et 

al14 reported that the average age of the patients was 

24.4 ± 3.2 years and average gestational age was 35.2 

± 3.6 weeks.  

In this study the mean proteinuria was 1366.03± 

1548.616 whereas mean P/C ratio was 1.91±2.48.  

Consistently Shreya G et al14 reported that the pre-

eclamptic women's mean 24-hour protein was 1790 0.80 

mg/24-hours, and their mean P/C ratio was 1.84 

0.91.Abdelazim IA et al15 reported that the females mean 

24-hour protein of 1393.5 670 mg/24-hour urine (1.393 

0.67 g/24-hour urine), a spot urine protein of 157 212 

mg/dL, a spot urine creatinine of 116 83.5 mg/dL, and a 

P/C ratio of 1.35 2.54. 

In this study mean of 24-hour protein and P/C ratio was 

173.25± 82.8, 0.12 ± 0012 in gestational hypertensive 

group, 1010.79 ± 457.38, 1.29 ± 0.78 in mild 

preeclampsia group, and 3387.00 ± 1867.07, 4.65 ± 3.56 

in severe preeclampsia. a fair correlation coefficient of 

r= 0.802 was observed between the 24 hours urine 

protein and spot urine protein/Creatinine ratio among 60 

women which was statistically significant at p value 

<0.001. Consistently Abdelazim IA et al15 reported that 

among females having preeclampsia, the spot urine P/ 

C ratio and 24-hour urine protein excretion have a strong 

relationship and the urine P/ C ratio may be used to rule 

out preeclampsia. Similarly in the study of also observed 

that the spot urine P/C ratio is an effective, dependable, 

and consistent rapid, time-saving test that can be used 

as an alternate approach for evaluating proteinuria in 

gestational induced high blood pressure and can be 

used to replace 24-hour urinary protein excretion 

estimate in clinical practice. On other hand Mdunge BS 

et al10 conducted the study to see if the spot urine 

protein-creatinine ratio may be utilized as an alternate 

diagnostic test for severe proteinuria in pre-eclampsia to 

the usual quantitative 24-hour urine protein excretion 

and they reported that there was a significant correlation 

between above tests r=0.74, P<0.001.  

The (P/C ratio) is a quick and easy way of detecting and 

evaluating proteinuria's quantitative measurement. For 

substantial proteinuria in presumed pre-eclampsia, the 

mother "spot urine" assessment of protein to creatinine 

ratio indicates potential diagnostic utility.16 Due to the 

variation in accuracies and incidence between studies, 

the present evidence is insufficient to define how protein 

to creatinine ratio can be used in clinical practice.17 
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Conclusion 

Significant correlation coefficient was observed between 

the 24 hours urine protein and spot urine 

protein/Creatinine ratio. It was observed to be useful in 

an outpatient setting to predict clinically significant 

proteinuria and to monitor renal functions in such women 

with lesser degrees of proteinuria thus avoiding 

unnecessary Hospital admissions. Urinary excretion has 

considerable clinical implications in the course of 

pregnancy and on the perinatal and maternal outcome. 

For years, 24 hours urine collection has been the 

standard for quantitation of proteinuria in the 

management of women with pre-eclampsia. It is 

especially found to be useful in an outpatient setting to 

predictclinically significant proteinuria and to monitor 

renal functions in women with lesser degrees of 

proteinuria thus avoiding unnecessary hospital 

admissions.  
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