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ABSTRACT 

Objective(s): To assess the diagnostic accuracy of spot 
urine protein-creatinine (P/C) ratio and its compare- 
son with 24-hour urine proteinuria for predicting 
eclampsia. Method(s): Spot urine P/C ratio was de- 
termined in a mid-stream urine sample, and the 24- 
hour urine protein was measured. The correlation be- 
tween the spot P/C ratio and 24-hour urine protein 
amount was done. Logistic regression analysis and 
ROC curve analysis have been used to analyse data. 
Result(s): There was a strong correlation between the 
spot P/C ratio and 24-hour urine protein excretion 
(pearson’s correlation coefficient r = 0.71; P < 0.0001). 
The optimal spot P/C ratio cutoff point was 0.25, for 
300 mg/24 h of protein excretion, with sensitivity and 
specificity of 69% and 75% respectively. Conclusion(s): 
Spot urine P/C ratio is a quick and reliable tool which 
can be used as an alternative method for evaluation of 
proteinuria for diagnosis of pre-eclampsia.  
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1. INTRODUCTION 

Pre-eclampsia is a multisystem disorder complicating 5% 
- 10% of pregnancy [1]. Pre-eclampsia is a major cause 
of maternal and fetal morbidity and mortality in India. 
This is a pregnancy specific syndrome of reduced organ 
perfusion secondary to vasospasm and endothelial ac- 
tivation [2]. The minimum criteria for the diagnosis of 
pre-eclampsia are hypertension plus proteinuria. Protein-
uria is an important sign of pre-eclampsia. Significant 
proteinuria is described as 300 mg or more of urine pro-
tein per 24 hours period. The gold standard for diagnosis 
of significant proteinuria is 24 hours urine collections 

[3]. 
However the collection of urine for 24 hours is time- 

consuming and needs strong co-operation; requires hos-
pitalization, inconvenient, costly and inaccurate due to 
incomplete collection and poor compliance. This can de- 
lay diagnosis and management of pre-eclampsia.  

A more rapid test capable of accurately predicting end 
results of 24 hours urine is required. An alternative 
method for quantitative evaluation of proteinuria is the 
measurement of protein-creatinine ratio in spot urine 
sample, which avoids the influence of variation in uri-
nary solute concentration and provides a more conven-
ient and rapid method to assess protein excretion [4]. A 
rapid and accurate test may provide efficient in-patient 
and outpatient monitoring of proteinuria and may shorten 
the duration of hospitalization. This study was conducted 
to assess the diagnostic accuracy and determine an opti-
mum cut-off point of spot urine protein-creatinine ratio 
for the prediction of significant proteinuria in patients 
with pre-eclampsia.  

2. MATERIAL AND METHODS 

The present study was planned as a prospective study 
which include 140 pregnant women of >20 weeks of 
gestation period and >140/90 mmhg Blood pressure, ad- 
mitted in Upper India Sugar Exchange, Dept. of Gynae-
cology, G.S.V.M. Medical College, Kanpur over a pe- 
riod of 18 months during January, 2009 to June, 2010.  

A detailed history with thorough clinical examination 
and routine investigations, liver function test, renal func- 
tion test was done to select women. Women with chronic 
hypertension, intrinsic renal disease, liver disease, co- 
existing urinary tract infection, Gestational diabetes mel- 
litus, Inadequate specimen, Heavy exercise—more than 
1hour, Bacteremia, Strict bed rest longer than 24 hours 
were excluded from the study. 
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All women included in the study irrespective of the se- 
verity of disease were asked to provide spot mid stream 
urine sample and collect all the urine subsequently for 24 
hours period. The urine protein-creatinine ratio was de-
termined on spot urine specimen. Total urine protein 
quantification was done by well established, Biuret calo- 
rimetric assay and urine-creatinine estimation was done 
by modified Jaffe’s method. The urine P/C ratio was ob- 
tained by dividing the total urine protein concentration 
by the urine creatinine concentration.  

The relationship between protein-creatinine ratio and 
24-hour protein excretion was assessed by Pearson cor- 
relation coefficient. Sensitivity, specificity, positive pre- 
dictive value and negative predictive value of random 
urine protein creatinine ratio at various cut offs for pre- 
diction of significant proteinuria were estimated with a 
95% confidence interval (95% CI), using the results of 
24-hour urine collection as gold standard.   

The received operating characteristic (ROC) curve ana- 
lysis was used to determine the best discriminator values 
of the spot urine protein-creatinine ratios for pree- 
clampsia (proteinuria >300 mg/24 hr). A P value of 0.05 
was considered to be significant. The SPSS software was 
used for the statistical analyses. 

3. RESULTS 

In this study a total of 126 pregnant women with pre- 
eclampsia were selected according to the inclusion and 
exclusion criteria.14 were excluded from the study, 7 
were delivered before completion of 24 hour urine col- 
lection, 3 were diagnosed with chronic hypertension and 
4 were having urinary tract infection. 

Table 1 shows age group 21 to 30 years contributed 
the highest percentage (87.92%). Majority of subjects 
were nulliparous (46.03%), followed by primipara (19.04%). 
Majority of subjects having high blood pressure were 
belong to group 28 to 32 week gestational age (42.06%), 
followed by group 33 to 36 weeks gestational age (31.74%). 
Mean systolic blood pressure was 160.79 ± 15.16 and 
diastolic blood pressure was 104.37 ± 13.653 at admis- 
sion. 

The mean urinary protein excretion in 24 hours was 
1067.8 ± 78 mg/dl (range, 200 mg/dl to 3000 mg/dl). The 
mean P/c ratio was 0.338 ± 0.15 (range 0.143 to 0.72). 
The correlation coefficient for the P/C ratio against the 
24 hour urine protein excretion was 0.71 (R2 = 0.71).  

The predictor model of regression equation was Y = 
−269.19 + 3715.15 X, (P < 0.0001) where X = spot 
protein creatinine ratio and Y = 24 hour urine protein.  

Figure 1 shows the relationship between 24 hours pro- 
tein excretion and spot protein-creatinine (P/C) ratio. The 
curve indicates very good linear relationship between the 
two variables which is also indicated by strong correla- 
tion coefficient (r = 0.71, P = 0.0001).  

Table 2 shows calculation of area under the curve that 
was 0.793 with 95% confidence interval. True area for 
null hypothesis was 0.5. Thus our hypothesis was true, 
Area under the curve 0.79 indicates that the spot urine  
 
Table 1. Distribution of cases according to clinical parameters. 

Range 
Age (years) 

No. of cases 
(n = 126) 

Percentage Mean SD

<20 9 7.14 25.151 3.769

21 - 30 107 87.92   

31 - 40 10 7.9   

Parity   1.262 1.465

P0 58 46.03   

P1 24 19.04   

P2 16 12.7   

Gestational age 
(in weeks) 

No. of cases Percentage 33.96 3..260

28 - 32 53 42.06   

33 - 36 40 31.74   

37 - 40 31 24.60   

>40 2 1.58   

Systolic Blood 
pressure (mm·Hg)

No. of cases Percentage 160.79 15.158

<160 50 39.68   

>160 76 60.32   

Diastolic blood 
pressure (mm·Hg)

No. of cases Percentage 104.37 13.653

<110 74 58.73   

>110 52 41.27   

 
Table 2. Area under the curve. Test result variable(s): VAR 
0001. 

Asymptotic 95%  
Confidence Interval Area Std. Errora Asymptotic Sigb 

Lower Bound Upper Bound

0.793 0.068 0.001 0.659 0.927 

bNull hypothesis: true area = 0.5. 

 

 

Figure 1. Scatter diagram. 
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protein creatinine ratio provides excellent discrimination. 
Figure 2 shows ROC curve, area under the curve was 

0.793 (with 95% CI, P < 0.001). 
In Figure 3 graph is showing sensitivity and specifi- 

city at different level of spot urine protein creatinine ratio. 
This graph shows that with increasing sensitivity the spe- 
cificity of spot protein creatinine ratio were decreased at 
various cut off points. At 0.14 cut off value, sensitivity 
was highest 99.1% and specificity 50%. At cut off value 
0.37, the sensitivity 31% and specificity 100%. At cut off 
p/c ratio 0.25 was identified as the best threshold to de- 
tect 24 hrs urine protein excretion of 300 mg/24 hr with 
sensitivity and specificity 69% and 75%. The positive 
predictive value was 92.3% and negative predictive va- 
lue was 90.4%.  

Table 2 shows area under the curve with 95% confi- 
dence interval.  

Figure 2 shows ROC curve, the area under the curve 
has been calculated, which came out to be 0.79. 

In Figure 3, graph showing sensitivity and specificity 
at different levels of spot urine P/C ratio.  

4. DISCUSSION 

Pre-eclampsia is the 3rd leading cause of maternal mor- 
 

 

Figure 2. ROC curve. 
 

 

Figure 3. Sensitivity and specificity at different levels of 
spot urine P/C ratio. 

tality and morbidity [1]. The present study included 126 
women with pregnancy induced hypertension. The high- 
est incidence of PIH was found in the age group 21 - 30 
yrs (87.92%) in our study with the mean age of total pa- 
tients being 25.151  3.77 yrs. Majority of patients of 
PIH in our study were nulliparous (46.03%). Majority of 
subjects having high blood pressure were belonged in 
group 28 - 32 weeks gestational age (42.06%). In our 
study majority of cases had systolic blood pressure ≥ 160 
mm·Hg (60.32%) and diastolic blood pressure < 110 
mm·Hg (58.73%). This is supported by the findings of J. 
O. Eigbefoh et al. [5] who has also reported the maxi- 
mum incidence in age group 20 - 29 years (75.6%) fol- 
lowed by age group 32 - 39 years and majority of subject 
were nullipara (54.7%) followed by primipara (15.15%).   

In our study sensitivity, specificity, positive predictive 
value, and negative predictive value calculated at various 
cut off points of P/C ratio. Maximum sensitivity 99.1% 
was found with protein creatinine ratio cut off point 0.14 
and maximum specificity 100% was found with protein 
creatinine ratio cut off point 0.37. A very good linear 
relationship exists between 24 hr protein excretion and 
spot protein creatinine ratio with strong correlation coef-
ficient (r = 0.71, P = 0.0001).  

By the Receiver Operating Characteristic (ROC) curve 
analysis, the area under the curve has been calculated, 
which came out to be 0.79 which indicates that the spot 
urine P/C ratio provides excellent discrimination (Table 
2). The P/C ratio of 0.25 was identified as the best cut- 
off point to detect urine protein excretion of >300 mg/24 
hr. The positive predictive value was 92.3% and negative 
predictive value was 90.4%. 

Attempts for establishing spot P/C ratio as a marker 
for pre-eclampsia have been done past also. Durnwald 
and Mercer [6] determined lower correlation coeffi- 
cients of 0.56 and 0.41 and cautioned against substituting 
spot P/C ratio for the 24 hour urine protein collection. Al 
and colleagues [4] found significant association between 
24-hour protein and random protein-creatinine ratio (r = 
0.56, P < 0.01). With a cut off protein creatinine ratio 
greater than 0.19 as a predictor of significant proteinuria, 
sensitivity and specificity were 85% and 73%. Positive 
and negative predictive values were 46% and 95% re- 
spectively. Wheeler and colleagues [7] found in their 
study, that the P/C ratio of 0.46, 0.82 and 3.0 represented 
1000 mg/ 24 h 2000 mg/ 24 hr and 3000 mg/24 hr, re- 
spectively. All of these were characterized by excellent 
accuracy. The urine P/C ratio of 0.21 corresponded with 
a protein excretion rate of 300 mg /24 hr. The area under 
curve was 0.8% indicating good accuracy which supports 
our findings. Nahid Shahbazian et al. [8] found the 
strong correlation between the spot P/C ratio and 24 hr 
urine protein excretion (r = 0.84, P < 0.001). The optimal 
spot P/C ratio cut off point was 0.2 for 300 mg/ 24 hr of 
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protein excretion, with a sensitivity, specificity, positive 
predictive value and negative predictive value of 91.2%, 
87.8%, 94.4% and 96.8% respectively. 

OPEN ACCESS 

Our study suggests that the spot urine protein cre- 
atinine ratio provides excellent discrimination between 
insignificant and significant proteinuria in preeclampsia. 
This test can be used for prompt clinical decision in spite 
of waiting for 24 hr urine collection. Drawback of our 
study is large number of false negative cases (30%). Fur- 
ther studies should be done large sample size and utility 
of this test in ambulatory management of preeclamptic 
patients. 

5. CONCLUSION 

There is a strong correlation between spot urine P/C ratio 
and the 24 hour urine protein excretion. Spot urine pro- 
tein-creatinine ratio can be used to predict the amount of 
24 hours urine protein excretion with high accuracy. But 
the 24 hr urine collection remains the gold standard for 
evaluation for pre-eclampsia. So, spot urine protein-cre- 
atinine ratio can be used for detection of significant pro- 
teinurea in pregnant women with suspected pree-clamp- 
sia with high accuracy, which is more rapid than 24 hour 
urine protein excretion. Thus this quick method with 
high accuracy is very useful to prevent feto-maternal 
morbidity and mortality in India. 
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ABBREVIATIONS 

P/C ratio-protein/creatinine ratio 
ROC curve-received operating characteristics curve 
CI-coefficient interval 
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