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Summary 

In predicting pre-eclampsia many tests are used. Urinary Calcium-Creatinine Ratio (CCR) is just one of 
them. For scientific analysis, it becomes necessary to evaluate as to how useful is this test singly compared 
to serially, for predicting pre-eclampsia. Our subjects had Ca: Cr. Ratio estimated thrice as per the 
duration of pregnancy. First was at 16-20 weeks, second at 22 -28 weeks and third at 28-34 weeks of 
pregnancy. There was a gap of 6 weeks between each evaluation. Thus in all252 tests were done. The 
chances of developing PIH were highest in cases where all three samples showed Ca: Cr. <0.04. When all 
3 tests were negative (that means if the value was >0.04 on all three occasions), chances of not developing 
PIH was as high as 96.67%. Accuracy of 0.88 is very satisfactory for this test. By Youden's Index the non­
error rate is 0.65. 

Introduction 

[n predicting pre-eclampsia many tests are used. 
Urinary Calcium-Creatinine Ratio (CCR) is just one of 
them. It has been studied and used by many workers 
routinely in predicting pre-eclampsia. But we are not 
aware of any studies where a serial study of this 
parameter is done for predicting pre eclampsia. This 
has been done in the present study. However for 
scientifi c analysis, it becomes necessary to evaluate as 
to how useful is this test singly compared to serially, for 
predicting pre-eclampsia, in the maze of statistical jargon. 
In the present study we have tried to answer this 
questi on. Diff erent workers like Saudan et al (1998) and 

Izumi et al (1997) have given confli cting fi gures as 
regards the efficacy of this test. How valid is it, how 
much erroneous, or accurate is it in predicting pre­
eclampsia are the areas we have assigned to studying in 
this paper. 

Subjects & Methods 

This is propsective analysis carried out in the 
department of Obstetrics & Gynecology, at Medical 
College, Baroda. Eighty four consecuti ve �s �u�b�j �e�c �t �~� who 
recorded at least one systolic reading of l.JO m m of Hg or 
more between 16 to 20 weeks of pregnancy, during the 
study period were subjected to measurement of CCR in a 
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Table-! 
(Serial tests and development of PIH) 

No. No. Developing PIH %Developing PJH 

A ll 3 with positi ve 
2 te:,t posit1 ve 
1 test positi ve 

Table II 

8 
4 
12 

(Negative tests and development of PIH) 

Test result No. Developed 
PIH 

All 3-ve 60 2 

spot urine sample. Urinary calcium was measured by 
cresol ptha lei n com plexone method. Urinary creatinine 
measurement was done by alkaline picrate method. CCR 
was calcul ated in each spot sample so obtained. A ratio 
of 0.04 was considered as a cutout for evaluation. These 
�~ �u �b �j �e�c �t �~� were subjected to Ca: Cr. ratio, thrice as per the 
duration of pregnancy. First was at 16-20 weeks, second 
at 22-28 weeks and third at 28-34 weeks of pregnancy. 
There was a gap of 6 weeks between each evaluation. 
Thus in all 252 tests were done. For statisti cal evaluation 
the standard Chi- Square test and Youden's index were 
used. Results so obtained were critically analyzed to 
reach vali d conclusions. 

Results: 

As shown in Table I, the chances of developing 
PIH was highest in cases when all three samples showed 
Ca: Cr. <0.0-l. This reduced to 25% when two of the three 
times the test value was <0.04. When only one of the 
three was positiv e the chances of case developing PIH 
fe II to 8.3"<,. 

As shown in Table-II, negative results were also 
very interesting. When all 3 tests were negative (that 
means if the value was >0.04 on all three occasions) 
chances of not developing PTH was as high as 96.67%. 

Table Ill 
Statistical indices 

Sensitiv it y 
Specificity 
Positi ve Predictive Value 
Negative Predictive Value 
Accuracy 

one error rate 

62 

78% 
87% 
40% 
87% 
0.88 
0.65 

.. 
' 

5 
1 
1 

Did not develop 
PIH 

58 

62.5 
25 
8.3 

Result 
+ve 

3.33 

"/o 
-ve 

96.67 

As shown in Table III, the sensiti vit y of th1:, test 
was 78%. This means 78°/., of cases having a PIH wi ll 
have a CCR less than 0.04. The specifi cit y of this test is 
87%. It means 87% of women not having Pill w ill have 
a CCR >0.04. High negative predi ctiv e value of thi s lest 
is in line with most tests to detect PIH. Accuracy of 0.88 
is very satisfactory for this test. By Youden'c, lnde>.. the 
non-error rate is 0.65. This is also sati sfactory a:, for 

both these the ideal fi gure is 1 and there is no tc<>t which 
achieves 1 on both counts. Values closest to 1 cHe 
satisfactory. 

Discussion 

There is virtuall y no such thing as perfect test in 
clinical medicine. All tests have an error rate and on 
occasion will either fail to identify an abnormalit y or 
identify an abnormality which is not present. (Chard, 
1991) Predicting PIH has been a major chall enge for 
obstetricians. A series of tests have been predicting Pll-1. 
Urinary CCR is one test proposed for the purpose in mid 
nineties (Ozcan et al 1995). It is not our c1 im to test 
applicability alone but also test �u �s�c�f �u�l�n �e�~�s� and \'a I id i ty 
of this test in clinical practice. 

In the present study we found that the sensiti vi ty 
and specificity of this test came to 78';1,, and 87'Yc, 
respectively. However Saud an et al ( 1998) fo und a 
sensitivity and specifi cit y of 70% and 68";o onl y. The 
efficacy of this test is most when repeated three �t�i�m �e�~� 

serially in pregnant subject compared to when it was 
done only once. In light of the same we lik e Saudan et al 
(1998), feel that its value as a screening test is limit ed. 

One more point of criti cal analysis of thi s test 
came out when its accuracy was tested. This was done 
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by Youdcn's index and showed an accuracy of 0.88 on a 
non-error rate of 0.65 is very close to the ideal of 1. 
Therefore this test is quite valid and efficacious. When 
Izumi et al (1997) applied the relative risk index in 39 
subjects they studied, they found that the relative risk of 
development of preclampsia, proteinuria, or 
superimposed preeclampsia was 1.98 (95% confidence 
interval. 1.22 to 3.22) for women with a Ca/ Cr. ratio less 
than the 10'h percentile (0.082) compared with women 
with a Ca/Cr. ratio greater than the 30'h percentile. They 
also found the test to be above average in predicting PIH. 
We have found it to be so when used thrice and above 
average when used once. 

The efficacy of negative test is much more than 
positive test. In 96.67% cases who had a negative test, 
did not develop PIH. It gave a negative predictive value 
of 87"o. Ozcan t a] (1995) found a negative predictive 
value of95°/c,. This is in line with most of the test used for 
predicting PIH and simi lar to our results. 
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