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Abstract 

Pre-eclampsia is defined as development of hypertension and proteinuria (>300 mg in 24 hours urine) 

after 20th week of gestation. The presence of proteinuria remains central to the diagnosis of pre-

eclampsia. 24 hours urinary protein measurement is time-consuming and needs more assistance. Spot 

urinary calcium: creatinine ratio (CCR) has been used to determine the diagnostic accuracy of 

proteinuria in pre-eclampsia. A case control comparative study was done with women having pre-

eclampsia and normal pregnant women admitted in Gynecology department at Basaveshwara Medical 

College Hospital, Chitradurga according to the criteria. There was a significant negative correlation 

between calcium: creatinine ratio and 24-hours urinary proteinuria (r= -0.51). Spot urinary calcium: 

creatinine ratio at cut off value of 0.18 shows 100% sensitivity and 84% specificity. We conclude that 

the urinary calcium: creatinine ratio should be considered as a potential alternative for 24-hours urine 

collection for proteinuria in pregnant women to detect pre-eclampsia. 
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1. Introduction 
Pregnancy is a desired biological function of a woman in reproductive age. It is an important 
phase in a woman’s life when her body goes through physiological changes to adapt to fetal 
growth. Physiological changes that happen during pregnancies are not always smooth and 
can go through many complications and one such important complication is pre-eclampsia. 
Pre-eclampsia is defined as development of hypertension and proteinuria (>300 mg urinary 
protein in 24 hours urine estimation) after 20th week of gestation. Hypertension is defined as 
a blood pressure greater than 140/90mm Hg or a rise in blood pressure of 30/15 mm Hg from 
the baseline confirmed by two measurements 6 hours apart. It is a hypertensive disease of 
unrecognized etiology characterized by proteinuria, coagulation abnormalities and other 
pathological systemic changes [1, 2]. Preeclampsia is a leading cause of maternal and perinatal 
morbidity and mortality across the world. Developing nations bear 4-18% weight of total 
pre-eclampsia incidence. Around 9% of maternal death in Asia and Africa is because of 
hypertensive disease in pregnancy [3]. 5-7% of total pregnant woman experience pre-
eclampsia. It affects the function of various organs involving metabolism. Preeclampsia is a 
“multisystem disorder”. Vasospasm is one of the major pathological change of pre-eclampsia 
leading to decreased perfusion of the organ.It is amongst the most significant unsolved 
problems in obstetrics. If left untreated, pre-eclampsia can progress to eclampsia and HELLP 
syndrome. 
Calcium has a major role in muscle contraction and water regulation in a cell. It has been 
detected that decreased urinary excretion of calcium may be considered to be an important 
tool for early diagnosis of preeclampsia [4]. Therefore, the study was done to determine the 
relationship between preeclampsia and calcium: creatinine ratio for the early prediction of 
preeclampsia in a random urine sample. Hypertension is the most common feature in 
toxaemia of pregnancy, which is thought to be due to vasospastic phenomenon in multiple 
organs like kidney, uterus, placenta and brain. Early diagnosis and treatment can reduce the 
chances of hypertensive disorder of pregnancy and its complications. 
Proteinuria is seen as a sign of many complications. Proteinuria is a central diagnostic 
parameter for several conditions like urinary tract infection, chronic kidney disease and 
pregnancy related condition like pre-eclampsia. Proteinuria has both diagnostic and 
prognostic implications in preeclampsia [5]. Extensive changes occur in the renal system in 
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pre-eclampsia. As a part of the end organ pathology, pre-

eclamptic glomeruli undergo structural changes with 

pronounced endothelial vacuolization and hypertrophy of 

the cytoplasmic organelles. The gold standard method for 

diagnosis of preeclampsia is 24 hours proteinuria detection. 

Measuring 24 hours urine is time consuming and has 

chances of getting contaminated causing error in final 

estimation and diagnosis, which produces the need for a 

method which can provide faster screening method with 

better accuracy and validity. This may lead to faster decision 

making to initiate treatment, which is likely to reduce 

patients’ anxiety, shorten the length of hospital stay with 

patient’s cost savings [6]. Spot urinary calcium: creatinine 

ratio can be preferred for this purpose. Several studies show 

a strong association between spot Calcium to creatinine ratio 

and 24-hours proteinuria [7]. Calcium: creatinine ratio of a 

single voided urine specimen may have an important 

diagnostic role in the management of preeclamptic women 

which necessitates further research in the field. 

The aims of the study were 

1 To explore correlation between 24 hours Proteinuria and 

Calcium: Creatinine ratio. 

2 To determine diagnostic accuracy of random urine 

Calcium: Creatinine ratio for the detection of remarkable 

24 hours urinary proteinuria and to evaluate the 

Calcium: Creatinine ratio for different proteinuria ranges 

in cases of the preeclampsia. 

 

2. Materials& Methods 

This was the Case control study carried out in Basaveshwara 

Medical College Hospital & RC, Chitradurga from 

December 2013 to September 2014. A case control 

comparative study was done with Pre-eclampsia and normal 

pregnant women according to the criteria. Samples were 

collected when patients were admitted in Gynecology Ward. 

 

2.1 Selection of study group 

a) Inclusion criteria 

Primigravida with pre-eclampsia in the age group of 18-35 

years, without any previous history of hypertension, 

dyslipidemia or other organ dysfunctions above gestational 

age of 20 weeks. 

 

b) Exclusion criteria 

 History of multigravida, diabetic mellitus, kidney 

disease. 

 History of chronic hypertension and proteinuria before 

conception or development of hypertension before 20 

weeks of gestation. 

 Patients with chronic renal disease, pathological vaginal 

discharge. 

 Patients with history of recurrent urinary tract infection 

 Molar pregnancy. 

 

2.2 Urine sample collection and processing 

Approval for the study was obtained from the Ethical 

Committee of the Hospital. Signed consent forms were also 

obtained from all participants before enrolling in the study. 

Demographic and general information such as age, number 

of pregnancy and gestational age were recorded. All the 

patients underwent 24-hours urine collection as gold 

standard for diagnosis, 24 hours urine was collected with the 

assistance of nursing staff for all patients. Each container 

was marked with patient’s name, number of container and 

collection time 10 ml sterilized urine cup was used to collect 

the urine and determine calcium to creatinine ratio. first 

urine sample from morning were not used. Urine analysis 

was performed in all samples. For spot urinary calcium: 

creatinine ratio, mid-stream urine sample was collected at 

random time during the same day. 

 

2.2.1 Estimation of urinary calcium: Urinary Calcium 

level was determined by the Arsenazo method in semi auto 

analyzer Erba Chem 5 Plus machine.  

 

2.2.2 Estimation of urinary creatinine: Urinary creatinine 

level was measured by a modified Jaffes method in fully 

auto analyzer Erba 200 machine. 

 

2.2.3 Estimation of 24 hours urinary protein: Urinary 

protein level was determined by the Pyrogallol method in 

semi auto analyzer Erba Chem 5 Plus machine. 

 

2.3 Statistical analysis 

The results were documented, entered and analyzed through 

Excel 2007. Results were reported as mean +standard 

deviation. Mean and standard deviation were calculated for 

age, gestation age, 24 hours proteinuria, urinary creatinine, 

urinary calcium and urinary calcium: creatinine ratio. The 

differences in continuous variables were compared by using 

analysis of variance (ANOVA). Pearson’s correlation was 

used to study the correlation among the study parameters. 

Probability value (p) <0.05 was considered as statistically 

significant. 

 

3. Results and Discussion 

 
Table 1: Comparison of variables between cases and controls by 

ANOVA: 
 

Variables Cases Controls “p” value 

Patient age (years) 22.58+3.81 22.98+3.65 0.38 

Gestational Age (weeks) 28+4 27+5 0.26 

Spot Urinary Calcium 

(mg/dl) 
10.53+3.12 26.30 + 12.73 <0.05 

Spot Urinary Creatinine 

(mg/dl) 

50.38+ 

7.92 
83.34 +17.49 <0.05 

24 hours Urinary Proteinuria 

(mg) 

1620 

+1365 
139+54 <0.05 

Urinary Calcium: Creatinine 

ratio 
0.14+0.08 0.33+0.14 <0.05 

 

Table 1 shows comparison of various parameters between 

cases and controls. There is no significant difference 

between patient age and gestational age in both groups. 

There is a significant difference between spot urinary 

calcium, urinary creatinine, and urinary calcium: creatinine 

ratio and 24 hours urinary proteinuria (p< 0.05). 

 
Table 2: Correlation of urinary calcium: creatinine ratio with 24-

hours urinary protein in preeclamptic cases: 
 

Parameters Correlation coefficient (r) p value 

Urinary calcium: creatinine 

ratio-24-hours urinary protein 
-0.51 <0.001 
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Fig 1: Correlation of urinary calcium: creatinine ratio and 24-hours Urinary protein in Preeclamptic cases: 

 

Table 2 and figure 1 shows significant negative correlation 

(r=-0.51) between urinary calcium: creatinine ratio and 24 

hours urine proteinuria. (p value< 0.05) in preeclampsia 

cases. 

 
Table 3: Spot urinary calcium: creatinine ratio and different ranges of 24-hours urinary protein in preeclamptic cases: 

 

Proteinuria (mg/day) Spot CCR (cut off value) by ROC analysis Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%) 

300-1000 0.32 69.23 84.00 78.29 84.00 79.00 

1001-2000 0.24 70.00 84.00 84.90 93.33 82.00 

2001-3000 0.18 100.00 84.00 86.2 95.45 85.00 

3001-4000 0.12 100.00 84.00 86.20 100.00 85.00 

4001-5000 0.03 100.00 84.00 86.20 100.00 85.00 

5001-6000 0.02 100.00 84.00 86.20 100.00 85.00 

 

Table 3 shows sensitivity, specificity, Positive predictive 

value, negative predictive value and accuracy in different 

level of preeclampsia, which shows as the excretion of 24 

hours protein increases in urine, the sensitivity, specificity, 

Positive predictive value, negative predictive value and 

accuracy increases accordingly. 

In the given study, total 100 patients were enrolled. From 

which 50 were of control and 50 were of pre-eclampsia. All 

patients underwent 24 hours urine measurement and spot 

urine calcium: creatinine ratio measurement. Our study 

showed that there was no significant difference in the age 

(p=0.38) and gestational age (p=0.26) between cases and 

controls [table 1]. There was the significant difference in 

BMI, Blood pressure, urinary 24 hours proteinuria and 

urinary spot calcium/creatinine ratio between cases and 

controls, which are statistically significant (p< 0.05). 

The mean spot calcium: creatinine ratio was 0.14 in pre-

eclampsia patients. 48% women had a 24 hours urine 

protein excretion of 1gm or higher, 18% of women had a 24 

hours urine protein excretion of 3 gm or higher and 4% 

women had a 24 hours urine protein excretion 5 gm or 

higher. There was a significant negative correlation between 

the spot urinary calcium: creatinine ratio and 24-hours 

protein excretion, which was statistically significant (r= -

0.51, p< 0.05) [table 2 and fig.1]. In cases of preeclampsia, 

mean spot urinary CCR was significantly low as compared 

to the control group. These results are in accordance with 

previous studies of Indu Prasad et al., Kazeroomi et al. and 

Geetha Rani et al., who found mean calcium to creatinine 

ratio was significantly lower in the pre-eclamptic group [8, 9, 

10]. 

Our study showed that the sensitivity, specificity, PPV and 

NPV of urinary calcium: creatinine ratio was 100%, 84%, 

86.2%, 95.45% respectively at cut off value of 0.18, It 

suggests that spot urinary calcium: creatinine ratio is able to 

diagnose all cases of preeclampsia, not even missing a 

single case and also able to exclude 84% non -preeclamptic 

cases [Table 3]. Our study showed that sensitivity, 

specificity, PPV, NPV and accuracy of the test was 

increased as the level of 24 hours proteinuria increased. 

Lekha Tejaswi Y. et al, also concluded that calcium 

creatinine ratio with sensitivity, specificity, PPV and NPV 

of 69%., 98%, 85.6% and 95.5% respectively which is in 

accordance with our study [11]. Saudan et al, reported that a 

threshold value for the development of preeclampsia was 

calcium: creatinine ratio of 0.10 which yielded a sensitivity 

of 68% and specificity of 70% [12]. CN Sheela et al, 11 who 

found calcium to creatinine ratio to be a good predictor of 

the disease [13]. 

The cause of hypocalciuria in preeclamptic patients remains 

uncertain. It is likely due to the decreased intestinal 

absorption, increased tubular reabsorption or increased 

uptake by fetus [13]. The involvement of the renal system in 

pregnancy hypertension in the form of endotheliosis and the 

alteration in renal function is the basis for using urinary 

calcium: creatinine ratio as a predictor [15]. 

 

4. Conclusion 

In conclusion, we can say that spot urinary 

calcium/creatinine ratio is a good alternative screening and 

predictive test with high accuracy for significant proteinuria. 

The test is cost effective, noninvasive and easy to perform. 

The test is fast unlike 24 hours urine measurement. This 

quick method with high accuracy is very useful to prevent 

fetal and maternal morbidity and mortality in India. 

Therefore, it could be used as a rapid alternative test to 
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prevent any delay in the diagnosis and implementation of 

treatment. We believe that the urinary calcium: creatinine 

ratio should be considered as a potential alternative for 24 

hours proteinuria in pregnant women to detect pre-

eclampsia. 
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