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ABSTRACT

OBJECTIVE: To evaluate and to compare serum levels of calcium, magnesium,
uric acid and C- reactive protein in mild, severe preeclamptic women and normal
pregnant women and to correlate these levels with severity of the disease.

METHODS: This study was a prospective observational case-control study that
was conducted at the department of Obstetrics and Gynecology, Cairo University
Maternity Hospital on 65 pregnant women in the third trimester of pregnancy
(gestational age from 28 to 40 weeks of pregnancy) selected from those who had
attended the antenatal clinic and the reception room in the period from January
2014 to June 2015. They were divided into 3 groups: 20 patients with severe
preeclampsia, 20 patients with mild preeclampsia and 25 normotensive women
free of any medical disorder (control group). Blood samples were drawn on
admission before initiation of any medical therapy. Serum calcium, magnesium,
uric acid and C- reactive protein (CRP) levels were sent for analysis and results
were compared between the three groups.

RESULTS: The mean values of CRP and serum uric acid were significantly
higher in the pregnant women with preeclampsia than in the healthy control
women (p<0.05), while the mean values of serum calcium were significantly lower
in the pregnant women with preeclampsia than in the healthy control women
(p<0.05). The mean serum magnesium didn’t show significant differences between
preeclampsia and healthy women (p>0.05).

CONCLUSION: These findings support the hypothesis that hypocalcaemia,
hyperuricaemia and increased C-reactive protein could be possible etiologies of
preeclampsia and that they correlate to the severity of the disease. Further studies
are needed to determine the extent of their utility in identifying women at high risk
for developing preeclampsia as well as to detect their role in the progress and
outcome of the disease.

Key Words: Serum calcium, Serum magnesium, Serum uric acid, C-reactive
protein, Preeclampsia, Normal pregnancy.
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Introduction

INTRODUCTION

Hypertensive disorders of pregnancy affect about 10% of all
pregnant women (1) and account for more than 50000 maternal deaths per
year (2) and together they form one member of the deadly triad, along with
hemorrhage and infection, that contribute greatly to maternal morbidity and

mortality rates (7).

With hypertension, the preeclampsia syndrome, either alone or
superimposed on chronic hypertension, is the most dangerous ().
Preeclampsia is a multisystem disorder that complicates 3%-8% of
pregnancies in Western countries and constitutes a major source of

morbidity and mortality worldwide (4)(5).

Preeclampsia (PE) is a syndrome, universally defined by the onset
of hypertension (>140/>90 mmHg) and proteinuria (>0.3 g/24 h) after 20
weeks of gestation in a previously normotensive woman that also may be
associated with myriad, other signs and symptoms, and often with

subnormal fetal growth (6)(7).

Preeclampsia is best described as a pregnancy specific syndrome of
reduced organ perfusion secondary to vasospasm and endothelial
activation, characterized by hypertension and proteinuria that may lead to
multisystem involvement including renal, hematological, hepatic and

cerebral impairment (8).

The exact cause of preeclampsia is currently unknown; the disorder
Is associated with endovascular abnormalities in the presence of placental

trophoblastic tissue and may even occur in absence of fetus as seen in
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patients with hydatidiform mole. Placental factors such as regulators of
angiogenesis, growth factors, cytokines and regulators of arterial tone are
released into maternal circulation leading to systemic endothelial cell

dysfunction resulting in development of multisystem disease (8)(9).

Diverse medical conditions predispose women to develop
preeclampsia. These include nulliparity, multiple gestations, diabetes
mellitus, pre-existing renal disease, chronic hypertension, prior history of
preeclampsia, extremes of maternal age(>35 years or <15 years), obesity,
connective tissue disorders, factor VV Leiden mutation and antiphospholipid
antibody syndrome (8)(10).

Preeclampsia begins with inadequate trophoblastic invasion early in
pregnancy, which produces an increase in oxidative stress contributing to
the development of systemic endothelial dysfunction in the later phases of
the disease, leading to the characteristic clinical manifestation of

preeclampsia (11).

Elevated serum uric acid levels due to decreased renal urate
excretion are frequently found in women with preeclampsia (6).
Hyperuricemia due to oxidative stress is known to be associated with
deleterious effects on endothelial dysfunction, oxidative metabolism,
platelet adhesiveness and aggregation (12). Hence elevated serum uric acid
is highly predictive of increased risk of adverse maternal and fetal

outcome(13).

There is increasing evidence that preeclampsia is a systemic
inflammatory disease (14). Inherent to the inflammatory process is the

occurrence of an acute phase response. This response is induced by pro-
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inflammatory cytokines (Interleukin 1 and 6) which are released from the
inflamed tissue by inflammatory and/or parenchymal cells. These in turn
stimulate the liver to synthesize a number of acute phase proteins. C -
reactive protein (CRP) is a hepatically derived classical acute phase
reactant (15). CRP is an objective and sensitive index of overall
inflammatory activity in the body (16). Plasma CRP levels rise in cases of
acute infection, malignancy and inflammatory diseases. It has been
suggested that CRP, in accordance with its proposed function, may play a
role in eliciting the inflammatory response characteristics of

preeclampsia(17).

On the physiological basis, calcium plays an important role in
muscle contraction and regulation of water balance in cells. Modification of
plasma calcium concentration leads to the alteration of blood pressure. The
lowering of serum calcium and the increase of intracellular calcium can

cause an elevation of blood pressure in preeclamptic mothers (18)(19).

Besides, magnesium has been known as an essential cofactor for
many enzyme systems. It also plays an important role in neurochemical
transmission and peripheral vasodilatation. Magnesium sulfate appears to
be safe and effective for the prevention of seizures and has been used as the

drug of choice in severe preeclampsia and eclampsia treatment (20).

The understanding of the underlying factors that explain the
pathogenesis of preeclampsia and the early identification of the patients at
risk of the disease will help in the development of preventative or early
therapeutic interventions, aimed to reduce the associated morbidity and
mortality during pregnancy, but also the long-term severe problems that

preeclampsia may produce or is associated with (11).
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In view of the above facts this study aims at evaluating serum levels
of calcium, magnesium, uric acid and C- reactive protein in patients with
clinical profiles of preeclampsia and in normotensive pregnant women and

correlating these levels with severity of preeclamsia.
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AIM OF THE WORK

The aim of this study is:

1. To evaluate and to compare levels of serum calcium, magnesium,
uric acid and C-reactive protein in pregnant patients with pre-

eclampsia and normal pregnant women.

2. To correlate the levels of serum calcium, magnesium, uric acid and
C-reactive protein in pregnant patients with preeclampsia with the

severity of the disease.

3. To evaluate and to compare the neonatal outcome regarding neonatal
birth weight, Apgar score and neonatal intensive care unit admission
in both pregnant patients with preeclampsia and normotensive

control group.
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CHAPTERI

Hypertensive Disorders in Pregnancy

Hypertension is one of the most common medical complications of
pregnancy and affects both fetal and maternal health sometimes with life-

threatening consequences (21).

Hypertensive disorders of pregnancy are important cause of severe
acute morbidity, long term disability and death among mothers and
babies(5).

Worldwide, hypertensive disorders of pregnancy affect about 10% of
all pregnant women (1) and account for more than 50000 maternal deaths

per year (2).

The majority of deaths related to hypertensive disorders can be
avoided by providing timely and effective care to pregnant women
presenting with such complication (22). Thus, many national working
groups have presented consensus documents aiming at achieving

consistency in diagnosis and management of these diseases (23).

Classification and Characteristics of Hypertensive Disorders

Complicating Pregnancy:

Preeclampsia is part of a spectrum of hypertensive disorders that
complicate pregnancy. As specified by the National High Blood Pressure
Education Program (NHBPEP) Working Group, the classification is as
follows (24):

« Preeclampsia/Eclampsia



