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ABSTRACT

Preeclampsia is a pregnancy-specific syndrome where due to vascular spasm and activation of the vascular
endothelium, perfusion of the organs reduces and proteinuria is of its important symptoms. In this study, 24-hour
urine calcium levels and serum calcium levels in pregnant patients with Preeclampsia was compared with pregnant
patients without hypertension. Thiswas a clinical trial conducted on the pregnant women with gestational age of 20
weeks referring to the obstetrics and gynecology wards Ahvaz Imam and Raz Hospitals during 2009. The difference
between the average serum calcium (mg per deciliter) in the control group with preeclampsia group was not
statistically significant (p= 0.07). The difference between 24-hour urine calcium (mg in 24 hrs) in the control group
compared with preeclampsia group was statistically significant at 5% level (p= 0.003). The mean 24-hour urine
calcium in a group of patients with preeclampsia with liver enzymes at normal level and the group with liver
enzymes higher than normal was statistically significant (p= 0.002). The relationship of 24-hour urine calcium (mg
in 24 hrs) in preeclampsia group with 24-hour urine protein was greater than 2 grams and 24-hour urine protein
was less than or equal to 2 grams and significant. It is recommended that in patients with preeclampsia, in
collecting urine, calcium levels be checked and people with hypocalciuria be controlled in terms of progression
towards severe preeclampsia and further studies be conducted about giving cal cium supplements to people at risk
for preeclampsia.
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INTRODUCTION

Preeclampsia is a pregnancy-specific syndrome whklere to vascular spasm and activation of the vascul
endothelium, perfusion of the organs reduces antejpwuria is of its important symptoms and in thsence of
these symptoms, diagnosis results go under queRimteinuria in random urine samples is define@@3 mg or
more of protein in 24-hours urine with enduringgenece of 30 mg proteinuria (result + a urine dgbstest). Even
in severe cases, proteinuria may fluctuate durihch@urs. Therefore, a single random sample maytdaghow
significant proteinuria (1, 2). Preeclampsia islgeeding cause of maternal mortality (3).
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One way to reduce maternal mortality due to blomebgure is rapid and accurate diagnosis of pregsiangl, 2).
Calcium and phosphorus metabolism in normal pregmammen is along minor changes in serum calcium and
phosphorus levels and levels of calcium and serbosghorus slightly increase (4, 5). A number ofigs state
that urinary calcium excretion in patients with gelampsia reduces (6). However, a number of stuthgs found

no connection between these two (7). Hypocalcicaiabe a risk factor for preeclampsia (5).

In patients with preeclampsia who have hypercakjuhe risk of obstetric complications such as aimgd fetal
growth is more (8, 9). In this study, 24-hour urgaécium levels and serum calcium levels in pregpatients with
Preeclampsia was compared with pregnant patietit®uti hypertension.

MATERIALSAND METHODS

The study population consisted of pregnant womeh gestational age of 20 weeks referring to theetbss and
gynecology wards Ahvaz Imam and Razi Hospitalsrdu@2009. Sequential sampling is the start of sargpdind
based on inclusion and exclusion criteria of thedgtcontinue and finishes by reaching the intendechber of
samples. In the study, which is an analytic epiddogical study, 100 pregnant women were studiedhas
population, 50 of whom were pregnant women who teeh hospitalized as patients with preeclampsighivaz
Imam and Razi Hospitals during 2009 due to higlolpressure. Confirmation of preeclampsia was ihetith
blood pressure greater than or equal to 140.90 rgraftér 20 weeks of pregnancy along proteinuria (times of
urinary albumir> +1 in random urine sample or 24-hour urine prote890 mg).

In order to avoid interference of confounding fastavomen who had proteinuria due to other knoveeakes like
renal failure, diabetes, pyelonephritis, and cotimedissue disease and so on were excluded. liti@aldpatients
who entered delivery phase on the day of collectiod patients who used oral calcium during pregnamere
excluded.

After verification of preeclampsia, blood sampldstite patients were sent to laboratory to assesséetbel of
calcium, creatinine, platelets, hemoglobin, ancrienzymes. At the same time, blood samples of é#ltty
pregnant women with normal pregnancy, as the cbgtaup, were sent to laboratory. Before urine extibn, all
the women under study received information on thethed of urine collection and its importance. Eafhthe
containers had profile labels. At the end of 24rBpaach sample was sent to the laboratory.

Data were analyzed by SPSS16. Independent t-tebtchirsquare were used for comparison of mean and
descriptive statistics were used to describe thelt®

Patients' records were strictly confidential andntitming the names and disclosure of patients'ilesofwere
avoided in this project. Examinations were donehviitll knowledge of the patients, and in any casbgre the
patients wished not to cooperate, they were exdude

RESULTS

Age percentages of experiment and control groupsnaaccordance with Figure 1.
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Figure 1. Per centage of frequency of agein the experiment group (preeclampsia)
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Figure 3. Percentage of frequency of gestational age in experimental group (preeclampsia)
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Figure 5. Per centage of frequency of number of pregnancies patientsin the control group
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Figur e 6. Per centage of frequency of number of pregnancies patientsin the experimental group (preeclampsia)

The comparison of serum calcium in control and experimental groups
In statistical analysis of Independent-Samples $tTie difference between the average serum cal@iumg per
dL) in the control group and preeclampsia group ma@sstatistically significant (p= 0.07) (Figure 7)
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Figure 7. Average serum calcium in patientsin terms of mg/dL

Comparison of 24-hour urine calcium in experiment and control groups
In statistical analysis of Independent-Samples 3t Tthe differences between 24-hour urine calcivmmg/ 24 hrs)
in the control group and the group with preeclampgis significant at 5% level (p= 0.003) (Figure 8)
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Figure 8. The mean of 24-hour urinecalcium in patientsin mg/ 24 hrs

Comparison of serum calcium levelswith liver enzymes
Mean of serum calcium in patients with preeclampgi® had normal liver enzymes with patients whoehkwer
enzymes higher than normal (Figure 9) was notssiegily significant (p= 0.06).
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Figure 9. Comparison of mean serum calcium (Mg dl) with liver enzymelevels

Comparison of 24-hour urinary calcium levelswith liver enzymes
The mean difference of 24-hour urine calcium inepfamptic patients with normal liver enzymes witbup with
higher than normal liver enzymes (Figure 10) isistiaally significant (p= 0.002).
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Figure 10. Comparison of mean 24-hour urinary calcium levelswith liver enzymes

Comparison of serum calcium levelswith plateletslevels

In the Independent-Samples T-test statistical aimlyhe observed difference between the averagensealcium
(mg per deciliter) in patients with platelet undeemdred thousand and those with more than one bdrtdbusand
(Figure 11) is not statistically significant (p>08).
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Figure 11. Comparison of mean serum calcium level with platelets

Comparison of 24-hour urine calcium levelswith platelet levels

In Independent-Samples T-test statistical analysesdifference observed between the mean 24-hing galcium
(24 mg) in patients with platelets under one huddh®musand with those having more than one huntiregsand
(Figure 12) is statistically significant (p< 0.05).
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Figure 12. Comparison of therelationship of 24-hour urine calcium with platelet levels
Comparison of the relationship between serum calcium and creatininein the group with preeclampsia

The relationship between serum calcium (in milliggaper deciliter) in preeclampsia group with cr@ag greater
than 1.2 mg/dl and the one with less than or etqual2 mg/dl (Figure 13) is not statistically sifjcent (P= 0.093).
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Figure 13. Comparison of therelationship between the mean serum calcium with creatinine level

Comparison of 24-hour urinary calcium and creatininein preeclampsia group
The relationship between 24-hour urine calcium {m@4 hours) in preeclampsia group with creatirgneater than
1.2 mg/dIl with the one less than or equal to 1.2dingrigure 14) is statistically significant (P=005).
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Figure 14. Comparison of therelationship between the mean 24-hour urinary calcium and creatininelevels
Comparison of the relationship between serum calcium with albuminuriain preeclampsia group

The relationship between serum calcium (in milligsaper deciliter) and albuminuria (greater tharegual to 2
Plus/ less than 2 Plus) in preeclampsia (Figuraslbt statistically significant (P= 0.082).
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Figure 15. Comparison of therelationship between serum calcium with albuminuria

Comparison of 24-hour urine calcium with albuminuriain preeclampsia group
The relationship between 24-hour urine calcium {mg4 hrs) and albuminuria (greater than or eqou& Plus/ less
than 2 Plus) in preeclampsia (Figure 16) is thessially significant (P= 0.003).

50
45
40
35
30
25 -
20 -
15 -
10 -

M Alb 2+ < Urine (mean
mg/24hrs)

m Alb 2+ > Urine (mean
mg/24hrs)

Alb 2+ < Urine (mean  Alb 2+ > Urine (mean
mg/24hrs) mg/24hrs)

Figure 16. Comparison of therelationship between 24-hour urine calcium with albuminuria

Comparison of the relationship between serum calcium and 24-hour urinary protein excretion in the group
with preeclampsia

The relationship between serum calcium (milligrgzes deciliter) in preeclampsia group with 24-hotine protein
greater than 2 grams and the one with less thanquml to 2 (Figure 17) is not significant (P= 0.91)
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Figure 17. Comparison of serum calcium with 24-hour urine protein

Comparison of the relationship between 24-hour urine calcium with the 24-hour urine protein in
preeclampsia group

The relationship between 24-hour urine calcium if@g per 24- hour) in preeclampsia group with 24-horine
protein greater than 2 grams and 24-hour urinaoyepm less than or equal to 2 grams (Figure 18) sigsificant
(P=0.001).
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Figure 18. Comparison of therelationship between 24-hour urine calcium with 24-hour urine protein
DISCUSSION

These data suggest that serum calcium level ieatiwvith preeclampsia compared with normal pregwamen is
not significantly different (P= 0.07), and serunicaan in patients with preeclampsia has no relafop with
laboratory parameters like platelets, liver enzynpesteinuria more than 2 g, and high creatinineeske findings
correspond with the findings of several previouslss (5-7).

Twenty-hour urine calcium levels in patients witre@clampsia is clearly less (P= 0.0003). The 24-hoine
calcium level in preeclampsia patients with impditever enzymes, thrombocytopenia, elevated cresinand
proteinuria greater than 2 g is significantly |&san in mild preeclampsia patients. These resuoitcansistent with
the results obtained by several researchers (8@®nges in urine calcium are mainly dependent aniwm
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homeostasis at the molecular level. Normally, iagoant women, intracellular calcium levels increaaed this
effect is intensified in patients with preeclampdiat intracellular magnesium levels in patientthwireeclampsia
reduce (11).

Similar studies have been conducted in the worldhenrelationship between serum calcium and 24-hwime
calcium with preeclampsia. In a case-control st(it®), 47 pregnant women with preeclampsia and S0tline
pregnant women with normal blood pressure wereudwd, where the 24-hour urinary calcium and seraltium
were checked. Women with preeclampsia had sigmifigalower 24-hour urine calcium (P= 0.0001). Serum
calcium between the two groups showed no signifiddference.

In a study that was conducted in Japan in 200Q @Bhour urine calcium levels in three groups afmal pregnant
women, women with mild preeclampsia and women wsifrere preeclampsia were examined. 24-hour urinary
calcium in three group was 161 mg/ 24h, 44.3 mdi, 24..6 mg/ 24h respectively, where calcium lewetse
clearly lower in patients with severe preeclampsia.

In a study conducted in the West India (14), 83)past women were enrolled, 29 cases had preeclansicases
chronic hypertension, and seven cases had normedl [gressure. The 24-hour urinary calcium and seraigium

were examined and compared, the level of serumurmal@and 24-hour urinary calcium were clearly lower
preeclampsia compared to other 2 groups.

Studies show that hypocalcemia in patients witlegempsia is not dependent on renal function bpeddent on
calcium homeostasis at the cellular level (10). ©uwdy shows that in patients with severe preeckenserum
calcium levels are the same with patients with rpildeclampsia, but the level of 24-hour urine cedtin patients
with severe preeclampsia is clearly less. We sugfes in patients with preeclampsia, in collectingne, calcium
levels be checked and people with hypocalciurigdrgrolled in terms of progression towards seveesgampsia
and further studies be conducted about giving eal@upplements to people at risk for preeclampsia.
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