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ABSTRACT

Background: Prediction of preeclampsia and instituting preventive measures in high-risk individuals will favourably affect preg-
nancy outcomes. Urinary calcium/creatinine ratio is a low-cost biochemical test for prediction of preeclampsia which has not
been studied extensively especially in a rural setup. This study aims to evaluate its efficacy.

Objectives: To study urinary calcium/creatinine ratio in pregnant women of rural setup and determine its association with pre-
eclampsia to assess it as a screening stool for its prediction.

Methods: This is a prospective observational study wherein 500 pregnant women will be recruited after informed consent before
20 weeks of gestation and urinary calcium creatinine ratio will be calculated from a spot sample. The study participants will then
be followed up until their delivery to note the development of preeclampsia. A low ratio will be considered as a good predictor.

Results: The researcher will note hypertensive disorders in study subjects and classify them according to severity. Mean urinary
calcium creatinine ratio will be determined and the role of its spot value for predicting preeclampsia will be evaluated. A low value
is expected in women with pre-eclampsia as compared to normotensive women.

Conclusion: Depending on the study outcome, we would like to comment on the frequency of preeclampsia and the effective-
ness of urinary calcium creatinine ratio in predicting it in a low resource setting.
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INTRODUCTION not relevant to nulliparous females. Numerous primary re-
o ) o o search evaluated the predictive ability of various tests.* Yet
Preeclampsia is a multi-system condition emerging in the [ one of them have been proven to be optimal either due to

latter half of pregnancy or postpartum by the development  he high incidence of false positivity or their difficulty in
of new-onset hypertension and/or proteinuria and end-organ 0 interpretation of tests.

failure when severe. The genesis of the disease is attributed

to early pregnancy wherein the anatomy of spiral arteri- Pregnancy constitutes reasons for extraordinary calcium
oles of the uterus at the placental site is remodelled and 1eeds and requirements. Maternal loss of calcium during
distorted.! Early onset of preeclampsia causes substantial ~Pregnancy and lactation is a common part of the growth of
mortality and maternal and perinatal morbidity. Therefore, ~Deonates and foetuses. There is physiological compensation
due to the lack of validated prophylaxis for pre-eclampsia, in the pregnant female with increased absorption of by in-
risk assessment or subclinical disease detection is desir- testines, reduction in renal loss and some reabsorption from
able to classify patients for more intensive observation.? the bones. Renal functions may be affected by symptom-free
Effective aspirin treatment earlier decreases the risk of ~Women who ultimately experience preeclampsia.* Gestation-

pre-eclampsia, and accurate pre-eclampsia screening tests 2l hypocalpiuri? is knoty\{ln to ritncrqase t'[lllle Iilik ott;lPreeclam}:-
. . . oo - various types o ertension, the literature suggests
are a clinical priority. Clinical assessment of the likelihood ~Si&- In P P £8

of pre-eclampsia is generally focused mainly on maternal the function of irregular calcium metabolism. Epidemiologi-

. . .- . . . cal studies have shown that the occurrence of eclampsia is
experience, which has a limited predictive capacity and is
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inversely proportional to the intake of calcium in the diet.
Many studies have reported a decline in urinary calcium ex-
cretion in preeclampsia. Studies of high-risk population de-
tection by urinary calcium level or calcium creatinine ratio
have had conflicting results.

Ozcan et al (1995) were the first to research the predictive
value of decreasing calcium and creatinine ratio in a spot
urine sample as an efficient marker for pre-eclampsia.> An-
other research showed that reduced urinary excretion of
calcium may be considered a valuable tool for early pre-ec-
lampsia diagnosis.® However, no such study has been carried
out in low resource and rural settings and it is our objective
to do so.

Preeclampsia largely contributes to the morbidity and mor-
tality of pregnant females and poor fetal outcome. Predict-
ing preeclampsia can help in improving maternal and foetal
health. Various biochemical tests have been studied for its
prediction, however, most are complex and costly. Preec-
lampsia is associated with abnormal calcium ratio and uri-
nary calcium/creatinine ratio which can be done easily at
most of the centres can help in increasing the proportion of
preeclampsia which can be predicted.”?

OBJECTIVES

1. To study the urinary calcium/creatinine ratio in preg-
nant women.

2. To correlate the ratio with the development of preec-
lampsia.

3. To evaluate predictive values of urinary calcium/cre-
atinine ratio

4. To assess the use of urinary calcium/creatinine ratio as
a screening stool for predicting preeclampsia.

MATERIALS AND METHODS

Research question: Is spot urine calcium/creatinine ratio ef-
ficient as a predictive tool for preeclampsia (Table 1)

Table 1: Pico Format

Patient population
and problem

Normotensive pregnant women below
20 weeks of gestation.

Intervention This is an observational study
wherein urinary calcium creatinine

ratio will be measured

Urine calcium/creatinine ratio in
normotensive and pre-eclamptic will
be compared

Comparison

Outcome It is expected that urinary calcium
creatinine ratio will be lower in pre-

eclamptic

Ethical approval: Ethical approval will be obtained from
the Institutional Ethics Committee (IEC) and written in-
formed consent from all enrolled women.

Study design: Prospective Hospital Based Observational
Study.

Duration of Study: 2 years

Study Site: Obstetrics and Gynaecology unit of AVBRH,
Sawangi (Meghe), Wardha which is a rural-based tertiary
institute.

Study Population: Pregnant women seeking care at an out-
patient unit of Obstetrics & Gynaecology, in the AVBRH
hospital, Sawangi, Meghe, in the first trimester, fitting into
inclusion and exclusion criteria and were amenable for fol-
low up.

Sample size: 500

Inclusion criteria:

Asymptomatic pregnant women before 20 weeks of gesta-
tion having blood pressure less than 140/90 mmHg and no
proteinuria.

Exclusion criteria:

1. Pregnant women (PW) with a history of preeclampsia/
eclampsia, diabetes mellitus, chronic hypertension, re-
nal diseases,

2. PW with twin gestation.

3. PW receiving anti-epileptic medication

Women fulfilling inclusion criteria would be recruited after
ethical approval and informed written consent. Demographic
characteristics, obstetric history and medical history will be
noted and blood pressure will be measured in the right arm
at sitting position. Exclusion of proteinuria will be done by
Dip-stick process in a spot urine sample. Spot urine samples
will be centrifuged and analyzed in the Institute’s Biochem-
istry Laboratory by commercially available standardized
enzymatic kits, using creatininase method urine Creatinine
will be estimated and calcium/creatinine ratio will be cal-
culated. All study subjects will be followed up during the
prenatal period until delivery without intervention from the
study. Women who develop hypertension with BP surpassing
140/90 mmHg on two occasions 6 hours apart with proteinu-
ria will be labelled as Preeclampsia.

EXPECTED OUTCOMES

It is expected that women developing preeclampsia later on
in pregnancy will have a low ratio of calcium and urinary
creatinine as compared to women who remain normotensive
during pregnancy. Sensitivity, specificity, positive and nega-
tive predictive value and efficacy will be calculated.
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DISCUSSION

Preeclampsia is an idiopathic gestational condition increas-
ing materno-foetal morbidity and mortality and predominant-
ly occurs as a consequence of distorted placental anatomy.
Early identification of preeclampsia is a crucial challenge in
obstetric practice since early prediction and recognition can
help to undertake various necessary measures which can de-
crease the complications associated with it for the better ma-
ternal and foetal outcome. Preeclampsia and eclampsia are
said to lead to a woman’s death every three minutes world-
wide. Many of these problems are preventable. In India,
the rate of preeclampsia in pregnancies is 8-10%. Various
screening tools to predict preeclampsia have been researched
and tried for adaptation of prophylactic measures but no sin-
gle screening tool can predict preeclampsia effectively.

Previous methods of screening pregnant women based on
individual risk factors for preeclampsia falsely put the ma-
jority of pregnant women into high-risk categories. Screen-
ing of only pregnant women with risk factors can also miss
on pregnant women who are asymptomatic and have no risk
factors. Hence a screening tool which can be employed for
all pregnant women irrespective of risk factors and can pre-
dict preeclampsia which can develop later on pregnancy is
efficient. Combination of various screening tools like ma-
ternal history, Doppler studies, invasive tests have been em-
ployed but its feasibility remains a question in a rural setup.
In a rural setup, a non-invasive test with the good predic-
tive value that can categorise pregnant women depending on
their risk of development of preeclampsia and women can
be advised on ANC follow depending on their risk status is
more effective.

A screening tool for preeclampsia will have a great impact
on clinical outcome. Early prediction of preeclampsia will
allow timely intervention like antihypertensives, steroids,
magnesium sulphate and prevention of development of ec-
lampsia.” Several studies were conducted which showed a
positive correlation in a decrease in urinary calcium in preg-
nant women who developed preeclampsia later on in preg-
nancy when followed up till delivery as compared to preg-
nant women who remained normotensive till delivery. Spot
urine sample to evaluate calcium and creatinine ratio (CCR)
is less cumbersome to patients than 24 hrs urine sample as it
can be done on OPD basis, no loss of urine sample collection
is expected as might occur with 24 hrs urine sample collec-
tion. The decrease in CCR can serve as a risk factor for the
development of preeclampsia and can be a feasible, cheap
affordable biochemical investigation in this very important
medical disorder affecting PW. Early interventions as a pre-
venting measure can contribute to averting severe acute ma-
ternal illness and death

This study is expected to show a reduced urinary calcium /
creatinine ratio in patients who will have preeclampsia later

on in pregnancy. Thus, early prediction of pre-eclampsia
can be done and measures can be taken to prevent adverse
morbidities and mortality. Few study related articles were
reviewed.®!® Mishra and Inamdar reported on deep venous
thrombosis in pregnancy.!' Nakade et al studied the Status
of Vitamins and Minerals in Pregnancy.? A relationship be-
tween uric acid and creatinine in pre-diabetic and diabetic
patient is reported and studies from the Global Burden of the
disease are available.'*'>.

CONCLUSION

Depending on the study outcome, we would like to comment
on the frequency of preeclampsia and the effectiveness of
urinary calcium creatinine ratio in predicting it in a low re-
source setting.
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