Al-Azhar Med. J. Vol. 52(4), October, 2023, 1151-1164
DOI: 10.21608/amj.2023.326885
https://amj.journals.ekb.eg/article_326885.html

ESTIMATION LEVELS OF SERUM CALCIUM,
MAGNESIUM, URIC ACID AND C-REACTIVE
PROTEIN IN MILD PREECLAMPSIA COMPARED
TO LEVEL NORMAL PREGNANT WOMEN TO
EARLY PREDICT SEVER PREECLAMPSIA

By

Mohamed Nour EI-Din Mohamed, Ibrahim Abd EI-Hamid Abou-Sekein
and Attia Mohamed Attia
Department of Obstetrics and Gynecology, Faculty of Medicine, Al-Azhar University
Corresponding author: Mohamed Nour EI-Din Mohamed,
E-mail: mohamed noureldinl6@gmail.com

ABSTRACT

Background: Preeclampsia is a common medical disorder affecting about 2—7% of pregnant women
worldwide and can lead to unfavorable pregnancy outcomes such as increased maternal as well as perinatal
morbidity and morbidity. The etiology of preeclampsia remains ambiguous, albeit, reports that implicated
placental defects and oxidative stress early during pregnancy in affected pregnancies. Micronutrients and
trace elements play a pivotal role in metabolism and in the preservation of tissue function. Trace elements are
important constituents of a number of antioxidants. Therefore, they are integral part of a robust antioxidant
that protects the cell from damage.

Objective: To assess association serum levels of calcium, magnesium, uric acid and C-reactive protein in
mild preeclampsia ladies and normal pregnant ladies to predict sever preeclampsia.

Patients and methods: This was a case control study was conducted at Al-Azhar university hospitals
included 100 patients in their third trimester of gestation divided into two groups; The 1st group consisted of
50 pregnant ladies with preeclampsia in the third trimester of pregnancy that was determined by last
menstrual period (LMP) or first trimester ultrasound, and the 2nd group consisted of 50 normotensive
pregnant ladies in the third trimester of pregnancy that was determined by last menstrual period (LMP) or
first trimester ultrasound. Duration of research was one year starting from May2020 to May 2021.

Results: Calcium and magnesium were significantly lower in preeclampsia group compared to normotensive
group. Meanwhile, uric acid and CRP levels were significantly higher in preeclampsia group compared to
normotensive group. There a significant positive correlation between DBP with uric acid, CRP and
proteinuria while there a significant negative correlation between DBP with calcium and magnesium.
Receiver operating characteristic (ROC) curve of UA to predict women with preeclampsia. Best cutoff value
for UA is >5.9 mg/dl, which gives a sensitivity of 78% and specificity of 84%. The study revealed that CRP
with value > 12 mg/L, has a sensitivity of 85% and specificity of 94%, furthermore, cutoff value for calcium
is < 8.9 mg/dl and has a sensitivity of 73% and specificity of 88%, while as regard Magnesium with cutoff
value < 1.8 mg/dl has a sensitivity of 70% and specificity of 82%. Calcium, uric acid and CRP were found to
be significant predictors for preeclampsia.

Conclusion: Serum C-reactive protein, magnesium and uric acid levels along with blood cell count
cumulatively can be measured and may be used as markers for early diagnosis of preeclampsia and can be
reduced maternal as well as fetal morbidity and mortality.
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INTRODUCTION

Preeclampsia (PE), a complication of
late pregnancy, is characterized by
hypertension, proteinuria and varying
degrees of ischemic end-organ damage. It
is one of the leading causes of maternal
and fetal morbidity and mortality and
currently there is no cure other than
termination of the pregnancy. Worldwide
about 50,000 mothers die due to
pregnancy induced hypertension per year.
It is responsible 25%of all fetal growth
retardation and 15% preterm birth in
developed countries (Kameswaramma,
2014).

Preeclampsia (PE) is a disorder, all
around characterized by the beginning of
hypertension (>140/>90 mmHg) and
proteinuria (>0.3 g/24 h) following 20
weeks of development in a formerly
normotensive lady that likewise might be
related with bunch, different signs and
indications, and  frequently  with
subnormal fetal development (Shamshiraj
etal., 2012).

Preeclampsia has been considered as a
disease of unknown pathophysiology.
Numerous etiologies have been put
forward in light of this serious condition
of pregnancy (Jain et al., 2010). Altered
concentration of various trace elements
has been reported during pregnancy
(Chaudhari et al, 2018). Serum Ca and Mg
are two intracellular ions that are very
important for cellular metabolism such as
muscles contractibility, secretion,
neuronal activity as well as cellular death
(Kesteloot et al., 2011).

Changes in the levels of Ca, Mg and
copper in all the trimesters of pregnancy
and zinc during mid and late pregnancy

and postpartum period have been reported.
Moreover, reduction in serum Ca, Mg and
zinc during pregnancy has been attributed
as a possible contributor among the
various etiologies of PE, therefore
supplementation of these elements in diet
may be of high value to prevent this
devastating condition (Elmugabil et al.,
2016).

Raised serum uric acid levels because
of diminished renal urate discharge are
every now and again found in ladies with
preeclampsia. Hyperuricemia because of
oxidative pressure is known to be related
with  malicious  consequences  for
endothelial brokenness, oxidative
digestion, platelet adhesiveness and
conglomeration.  Subsequently  raised
serum uric acid is profoundly prescient of
expanded danger of unfriendly maternal
and fetal result (Hawkins et al., 2012).

C-reactive protein (CRP) is an acute
phase protein which is synthesized in
hepatocytes and present in trace amount in

normal healthy person and rise
significantly ~ following  injury  and
inflammation. Endothelial cell

dysfunction and inflammation are
considered to have a crucial role in the
pathophysiology of PE. It has been shown
that serum levels of C- reactive protein
(CRP) and inflammatory cytokines are
elevated in women with PE. CRP in the
third trimester is elevated in women with
preeclampsia compared to those with
normal pregnancies, and levels have been
shown to correlate with disease severity
(Cunningham et al., 2010).

Pre-eclampsia (PE) is a disorder of
pregnancy characterized by hypertension
with proteinuria after 20 weeks of
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pregnancy in previously normotensive and
non-proteinuric  patients which may
progress to seizures (eclampsia) and
maternal and foetal death if emergency
delivery is not performed. Environmental
and nutritional factors may play a role in
the aetiology of pre-eclampsia. Pregnant
women in the developing countries
consume diets with lesser amounts of
essential minerals and vitamins. Among
all, there exists an alteration in Calcium
and magnesium  metabolism  during
pregnancy which could be a potential
factor causing pre-eclampsia (Chaudhari
et al., 2018).

The aim of this study was to assess
association serum levels of calcium,
magnesium, uric acid and C-reactive
protein in mild preeclampsia ladies and
normal pregnant ladies to predect sever
preeclampsia.

PATIENTS AND METHODS

The study in al-azhar university
hospitals included 100 patients in their
third trimester of gestation divided into
two groups.

The 1% group consisted of 50 pregnant
ladies with preeclampsia in the third
trimester of pregnancy that was
determined Dby last menstrual period
(LMP) or first trimester ultrasound.

The 2" group consisted of 50
normotensive pregnant ladies in the third
trimester of pregnancy that was
determined by last menstrual period
(LMP) or first trimester ultrasound.
Duration of research is one year starting
from May2020 to May 2021

Inclusion criteria: Primigravida age from
18-35 years, gestational age over 28
weeks till 36 weeks, singleton pregnancy,

living baby, and patients with serious
preeclampsia as indicated by the criteria
referenced by the American College of
Obstetricians and Gynecologists (ACOG).

Diagnostic criteria of mild preeclampsia
are:

* Blood pressure >140/90mmHg
following 20 weeks development
estimated twice 4-6 hours separated in
a lady with a formerly typical
circulatory strain.

* Proteinuria > 0.3gm/24 hours or > 1+
dipstick pee.

Exclusion criteria:

Pregnant ladies with history of any
therapeutic issue, for example,
fundamental ~ hypertension,  diabetes
mellitus, renal infections, cardiovascular
sicknesses, endocrine maladies or immune
system illnesses, gestational age under 28
weeks or over 40 weeks, multi-fetal
pregnancy, intra-uterine fetal demise,
history of pre mature ruptured of
membranes or clinical chorioamnionitis,
pregnant ladies with history of vesicular
mole or choriocarcinoma, and patients
with Blood pressur > 160/110mmHg.
8.pationt with Proteinuria > 5gm/24 hours
or > 3+ dipstick

Ethical consideration:

» The study is approved by the medical
ethics committee of Al- Azhar
University Hospitals and a written
informed consent will be obtained
from all participants. After being
informed about the aims and process
of the study.

» The study procedures are free from
any harmful effects on the participants
as well as the service provided.
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« The principal investigators are kept
individual data as private information
safely. There were no extra fee to be
paid by the participants and the
investigators covered all the costs in
this regard. An official permission
were obtained from Faculty of
Medicine, Al- Azhar University.

» An official permission was obtained
from the Gynecology and Obstetrics
Department.

« An official permission was obtained
from the Institutional Research.

Statistical Analysis:

All data were collected, tabulated and
statistically analyzed using SPSS 22.0 for
windows (SPSS Inc, Chicago, IL, USA) &
MedCalc 13 for windows (MedCalc
Software bvba, Ostend, Belgium). Data
were tested for normal distribution using
the Shapiro Walk test. Qualitative data
were represented as frequencies and
relative percentages. Chi square test (y2)
and Fisher exact was used to calculate
difference between qualitative variables as
indicated.  Quantitative  data  were
expressed as mean + SD (Standard
deviation) for parametric and median and
range for non-parametric data.
Independent T test and Mann Whitney test
were used to calculate difference between
quantitative variables in two groups for
parametric and non-parametric variables
respectively. Pearson’s correlation
coefficient was used for correlating
normal variables. The (+) sign was
considered as indication for direct
correlation i.e. increase frequency of
independent lead to increase frequency of
dependent & (-) sign as indication for
inverse correlation i.e. increase frequency

of independent lead to decrease frequency
of dependent, also we consider values
near to 1 as strong correlation & values
near 0 as weak correlation. Regression
analysis using the stepwise method was
used to determine the potential predictors
of preeclampsia.

Odds ratio (OR) interpreted with 95%
Cl is used to determine the association
between an exposure and an outcome,
representing the odds that an outcome
occurred given a particular exposure,
compared to the odds of the outcome
occurring in the absence of that exposure

« OR=1 Exposure does not affect odds
of outcome.

« OR>1 Exposure associated with
higher odds of outcome.

» OR<1 Exposure associated with lower
odds of outcome.

Receiver  operating  characteristic
(ROC) curve was constructed to permit
selection of threshold values for test
results and comparison of different testing
strategies. Areas under ROC curves and
their standard errors were determined
using the method of Cantor, and compared
using the normal distribution, with
correction for correlation of observations
derived from the same cases. Value of
area under a ROC curve (AUC) indicates:
0.90 — 1 = excellent, 0.80-0.90 = good,
0.70-0.80 = fair; 0.60-0.70 = poor; and
0.50-0.6 = fail. The optimal cutoff point
was established at point of maximum
accuracy. All statistical comparisons were
two tailed with significance Level of P-
value < 0.05 indicates significant, p
<0.001 indicates highly significant
difference while, P> 0.05 indicates non-
significant difference.
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There was a significant difference
between the groups regarding BMI, SBP,
PLT, ALT, AST,

DBP, hemoglobin,
creatinine and 24h proteinuria.

RESULTS

group compared to normotensive group.
Meanwhile, uric acid and CRP levels were
significantly higher in preeclampsia group
compared to normotensive group (Table

We found that calcium and magnesium 1).
were significantly lower in preeclampsia

Table (1): Demographic characteristics, clinical data and laboratory parameters

among the studied groups

Preeclampsia Normotensive
(n=50) (n=50) t/y? p
Mean + SD Mean + SD

Age (years) 27.33+4.28 25.77 £ 4.54 1.77 0.081

<20 years 12 (24%) 14 (28%)
21 — 30 years 22 (44%) 23 (46%) 486 0.784

31 - 35 years 16 (32%) 13 (26%)
BMI (kg/m?) 27.12 + 3.64 26.34 £ 2.39 2.18 0.032
SBP (mmHg) 147.13 £ 12.44 123.74 +£11.48 9.77 0.000
DBP (mmHg) 92.13+8.55 74.39 £9.22 9.98 0.000
Hb (g/dL) 11.19+1.21 11.68 +1.17 2.06 0.042
TLC (x 10%/L) 8.15+2.32 8.41+2.53 536 0.594
PLT (x 10°/L) 287.54 + 57.76 312.31+45.14 | 2.39 0.019
ALT (U/L) 49.22 + 27.34 26.31+7.76 5.7 0.000
AST (U/L) 42.37 + 26.76 23.47 £8.33 4.77 0.000
RBS (mg/dl) 137.75+£ 2541 139.63 + 26.88 .359 0.721
Creatinine (mg/dl) 0.82(0.7-1.2) 0.75 (0.6 - 1.1) 3.75 0.001
Urea (mg/dL) 13.25 + 3.83 12.47 £ 3.6 1.05 0.297
Proteinuria (mg/dl per 24h) | 615.23 +142.46 | 137.57 + 17.55 23 0.000
Calcium (mg/dL) 8.42+1.73 9.91 +0.847 5.47 0.000
Magnesium (mg/dL) 1.85+0.386 2.1+0.165 4.21 0.000
Uric acid (mg/dL) 4.37+£2.23 2.87 £0.916 3.99 0.000
CRP (mg/L) 15.23+£4.16 5.17+2.55 14 .000

There was a significant positive significant negative correlation between

correlation between DBP with uric acid,

DBP with calcium and magnesium (Table

CRP and proteinuria while there a 2).

Table (2): Correlation between DBP with other parameters in preeclamptic patients

DBP
r p
Calcium -.300 .020
Magnesium -.315 012
Uric acid 521 .001
CRP 371 .002
Proteinuria 332 .005
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There was a significant difference between the groups regarding birth weight only

(Table 3).

Table (3): Neonatal outcomes between the studied groups

Preeclampsia Normotensive
(n=50) (n=50) t p
Mean + SD Mean + SD
GA (weeks) 37.44 + 0.927 37.6 £0.629 1.01 315
Birth weight (kg) 2.84 +0.435 3.02+0.314 2.37 019
Apgar at 1 min 6.73 £1.65 7.11+£0.964 1.41 163
Apgar at 5 min 0.71 + 0.499 0.86+1.21 811 419

Receiver  operating  characteristic
(ROC) curve of UA to predict women
with preeclampsia. Best cutoff value for
UA is >5.9 mg/dl, which gives a
sensitivity of 78% and specificity of 84%.
The study revealed that CRP with value >
12 mg/L, has a sensitivity of 85% and
specificity of 94%, furthermore, cutoff

value for calcium is < 8.9 mg/dl and has a
sensitivity of 73% and specificity of 88%,
while as regard Magnesium with cutoff
value < 1.8 mg/dl has a sensitivity of 70%
and specificity of 82%. Calcium, uric acid
and CRP were found to be significant
predictors for preeclampsia (Table 4).

ROC Curve
1.0
Source of the
Curve
y == Calcium
/ — Magnesium
0.5 rd Uric acid
) —CRP
S Reference Line

0.6 -~
g
= .
= ~
‘u
c
*

0.4+

02—

oo T T T T

0.0 0.2 04 0.6 0. 1.0
1 - Specificity

Figure (1): ROC curve of calcium, magnesium, uric acid and CRP as a predictor for

preeclampsia
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Table (4): ROC curve of calcium, magnesium, uric acid and CRP as a predictor for

preeclampsia

o -
Variables AUC | SEE. | Sig. 95% Confidence Sensitivity | Specificity
Interval
Calcium . )
< 8.9 m/di .859 | .051 | .000 .759 - .958 73% 88%
Magnesium
< 1.8 mg/di 615 | .074 | .126 471 -.760 70% 82%
Uric acid . )
>5.9 mo/d| .838 | .059 | .000 .723 - .953 78% 84%
CRP 928 | .034 | .000 861 - .995 85% 94%
>12 mg/L ' ' : : - 0 0

Calcium, uric acid and CRP were found to be significant predictors for preeclampsia

(Table 5).

Table (5): Multivariate
Preeclampsia

regression analysis to determine the predictors of

OR Sig. 95% CI
Age 1.145 257 906 - 1.448
Calcium 465 .017* .039 - 5.592
Magnesium 573 436 .046 - 7.167
Uric acid 3.725 .006* 117 - 8.321
CRP 792 .038* .636 - .987
DISCUSSION

Analysis of our findings revealed that
Mean = SD of age was 27.33 £ 4.28 in PE
group and was 25.77 * 4.54in normal
pregnant women, and mean + SD of BMI
was 27.12 + 3.64 in PE group, and was
26.34 = 2.39 in normal pregnant group,
there was a significant difference between
the groups regarding BMI only.

In agreement with our findings, the
study of Kameswaramma (2014) aimed to
determine the level of C-reactive protein
(CRP) in PE mothers along its relation
with normal pregnant mothers, and
reported that there is no statistically
significant difference was observed in
mean age, gestational age and BMI
between the two groups (p values 0.36,
0.59 and 0.69 respectively.

In another study of Nair and Savitha
(2017) in which 100 patients out of which
50 were normotensive (control) and 50
had PIH in study group, mean £ SD of age
was 22.12+ 3.815 years in PE group and
was 23.30+ 3.460 years in normal
pregnant women, there was non-
significant difference between the groups
regarding age or parity.

In the current study, as expected we
found that there was a significant
difference between the groups regarding
SBP and DBP.

Kameswaramma (2014) study, the
mean diastolic blood pressure was also
showed significantly higher in women
with  preeclampsia than in normal
pregnant women (p value 0.03).
Moreover, Nair and Savitha (2017)
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confirmed our findings by that systolic
and diastolic blood pressure values were
higher in the preeclampsia group.

On the other hand, as regard laboratory
findings among studied groups, we found
that there was a significant difference
between the three studied groups
regarding hemoglobin, PLT, ALT, AST,
creatinine and 24h proteinuria.

In a harmony with our findings, Mishra
et al. (2019) reported that there was a
significant difference between the three
studied groups regarding hemoglobin and
PLT which were lower in PE group, while
ALT, AST, creatinine and 24h proteinuria
was higher among PE.

Kameswaramma (2014) reported that
there is no significance observed in serum
creatinine (p value 0.12) and SGPT (p
value 0.06) values in both groups. Positive
proteinuria was found in women with PE
mothers (1+, 2+), whereas not observed in
normal pregnant mothers. The platelet
counts were reduced in PE women than
normal pregnant mothers, but does not
showed difference (p wvalue 0.12).
Whereas TLC and neutrophil count was
also observed higher in preeclampsia
women than normal pregnant women with
p value 0.04 & p value 0.04. SGPT also
shown significantly higher in
preeclampsia compared to control group
values (p value0.05).

In the current study, we found that
calcium and magnesium were
significantly lower in preeclampsia group
compared to  normotensive  group.
Meanwhile, uric acid and CRP levels were
significantly higher in preeclampsia group
compared to normotensive group.

In agreement with our findings,
Kameswaramma (2014) reported that
elevated serum uric acid levels were
observed in women with preeclampsia
which also correlate with the previous
studies of Cunningham et al. (2010) and
Kim et al. (2020). This may be due to due
to decrease renal uric acid excretion.
Soluble wuric acid impairs nitric oxide
generation in endothelial cell, leads to
hyperuricemia  which  can  induce
endothelial dysfunction (Khosla et al,
2010). Commonly, uric acid is a marker of
oxidative stress, tissue injury and renal
dysfunction and several studies have
reported a positive correlation between
elevated maternal serum uric acid levels
and adverse pregnancy  outcomes
(Thangaratinam et al., 2010).

Kameswaramma (2014) study, reduced
magnesium levels observed in
preeclampsia patient. In the most of the
pregnant women, the hypomagnesaemia is
associated with hemodilution and renal
clearance  during  pregnancy  and
consumption of minerals by growing
fetus. Magnesium levels may have
significant effects on cardiac excitability
and on vascular tone, contractility and
reactivity (Kolte et al., 2014).

The consequence of low magnesium
leads to a reduction in the cerebral blood
flow, cerebral vasospasm and neuronal
burst increases. Macdonald et al. (2010)
shown that magnesium has a
vasoprotective effect. These findings
support that hypomagnesaemia and
hyperuricemia correlate to preeclampsia.
There is increasing evidence that
preeclampsia is a systemic inflammatory
disease.
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Punthumapol and  Kittichotpanich
(2010) reported that the serum calcium in
severe  preeclamptic  women  was
significantly lower (8.7 +/- 0.59 mg/dl vs.
8.99 +/- 0.31 mg/dl, p = 0.045; and 9.05
+/- 0.52 mg/dl, p = 0 014) and serum uric
acid was significantly higher (7.01 +/-
1.93 mg/dl vs. 5.33 +/- 1.23 mg/dl, p <
0.001 and 5.95 +/- 1.9 mg/dl, p = 0.044)
than in normal pregnant women and mild
preeclamptic women respectively, but
there was no difference between normal
and mild preeclamptic women. There was
no difference in serum magnesium among
normal pregnancy and both groups of
preeclampsia.

In an examination done by Khaliq et
al. (2018) there was noteworthy increment
in the degrees of serum uric acid in
preeclampsia (PE) and they recommended
that hyperuricemic levels are
autonomously and altogether connected
with danger of unfriendly results.
Seriousness of preeclampsia increments
with expanding uric acid focus.

In the Abdel-Hamid et al. (2019)
examination, according to preeclampsia
seriousness, the mean estimations of CRP
were essentially higher in the pregnant
ladies with mellow and extreme
preeclampsia than in the solid control
ladies.

Additionally, the present investigations
coincided with that finding revealed by
Sharmin et al. (2016) who demonstrated
that C-reactive protein was 10.28 + 7.25
mg/mL in mellow PE and 10.94 + 6.32
mg/mL in extreme PE and 3.45 + 1.71
mg/mL in normotensive group, which was
essentially higher than control group (P =
0.000).

In accordance with previous reports,
preeclampsia is associated with increased
CRP levels however, there are few studies
concerning correlation of CRP levels due
to severity of preeclampsia (Tjoa et al.,
2010).

Biochemical parameters of Chaudhari
et al., (2018) study population showed
that mean serum total Ca and Mg levels
were significantly reduced in pre-
eclampsia as compared to the healthy
control group. Multi-linear regression
analysis of serum Ca, Mg and uric acid
showed that serum Ca (regression
coefficient= -6.91, p-value=0.001), Mg
(regression co-efficient= -16.76, p-value=
0.76) and uric acid (regression
coefficient= 4.34, p-value= 0.001) predict
the outcome of SBP.

It is worth to be mentioned, in the
current study, we found that there a
significant positive correlation between
DBP with uric acid, CRP and proteinuria
while there a significant negative
correlation between DBP with calcium
and magnesium.

Additionally, this examination in
concurrence with study directed by Begum
et al., (2017) Mean and standard deviation
for CRP, systolic and diastolic circulatory
strain, were exceptionally huge (p< 0.000
when contrasted and control (5.10+6.20).
Also, presumed that CRP demonstrates
noteworthy relationship with systolic and
diastolic circulatory strain and is a
superior indicator of PE and eclampsia.

Furthermore, Mishra et al. (2019)
reported that Patients with PE without
severe features had a positive correlation
of hsCRP with DBP, serum bilirubin and
serum uric acid level (P values 0.016,
0.034, and 0.029, respectively). In patients
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with severe PE however, significantly
positive correlation between hsCRP and
SBP, DBP, MAP, TLC, SGOT, SGPT,
serum bilirubin, blood urea, serum
creatinine, serum uric acid, and S/D ratio
was noted. A negative correlation between
hsCRP and baby weight was found, also
there were positive and negative
correlation of hsCRP with the DBP and
baby weight.

In addition to above findings, in the
current study we demonstrated that there
was a significant difference between the
groups regarding birth weight only.

This comes in comparison with the
study of Abdel-Hamid et al. (2019) which
reported that the mean neonatal birth
weight was essentially lower in the
pregnant ladies with preeclampsia than in
the sound control ladies (2.8 versus 3.01,
separately, p0.05). As to score, the mean
Apgar score at 1 moment was
fundamentally lower in the patients with
preeclampsia than in the solid control
ladies (8.5 wversus 8.9, individually,
p0.05), while, there was no critical
contrast between the two gatherings in
regards to Apgar score at 5 minutes
(p>0.05).

In the current study, Receiver
operating characteristic (ROC) curve of
UA to predict women with preeclampsia.
Best cutoff value for UA is >5.9 mg/dl,
which gives a sensitivity of 78% and
specificity of 84%. The study revealed
that CRP with value > 12 mg/L, has a
sensitivity of 85% and specificity of 94%,
furthermore, cutoff value for calcium is <
8.9 mg/dl and has a sensitivity of 73% and
specificity of 88%, while as regard
Magnesium with cutoff value < 1.8 mg/dl

has a sensitivity of 70% and specificity of
82%.

In a study of Khosrowbeygi et al.
(2011) reported that ROC curve of UA to
predict women with preeclampsia. Best
cutoff value for UA is 5.5 mg dL-1, which
gives a sensitivity of 65.2% and
specificity of 71.1%. UA with a cutoff
point of 5.5 mg dL-1 identified women
with preeclampsia with sensitivity of
65.2% (95% CI, 42.8-82.8) and specificity
of 71.1% (95% Cl, 55.5-83.2). Its
negative predictive value of 80% (95%
Cl, 63.9-90.4) was high; the positive
predictive value of 53.6% (95% CI, 34.2-
72) was low. The study revealed that
when UA and CRP were high the risk of
preeclampsia was high. The adjusted odds
ratio was 4.62 (95% CI, 1.58-13.5; p> 0.
001) and 13.33 (95% CI, 3.41-52.09;
p>0.001), respectively and 4.59+0.91 mg
dL-1 (severity 3+). These values were
smaller than the maximal level reported in
our study (6.01 mg dL-1).

Finally, in our study we demonstrated
that calcium, uric acid and CRP were
found to be significant predictors for
preeclampsia.

Elmugabil et al. (2016) reported that a
low calcium (OR = 0.73, 95% CI = 0.56 —
0.95, P = 0.021) and a high magnesium
(OR =5.724,95% CI =1.23 — 26.50, P =
0.026) levels were associated with
preeclampsia.

Chaudhari et al. (2018) revealed that
multinomial regression analysis of the
study variables in Pre-eclampsia depicts
that the level of serum Ca, Mg and uric
acid is not associated significantly with
the severity of pre-eclampsia i.e. from
mild to moderate or mild to severe pre-
eclampsia, their findings suggested that
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decrease in serum Ca level is associated
with increase in severity of pre-eclampsia,
though the association was statistically
insignificant.

The study of Abdel-Hamid et al. (2019)
demonstrated that the mean estimations of
serum CRP and serum uric acid were
essentially higher in the pregnant ladies
with preeclampsia than in the sound
control  ladies, The mean serum
magnesium didn't demonstrate huge
contrasts between pregnant ladies with
preeclampsia and sound control ladies,
these discoveries bolster the theory that
hypocalcaemia, hyperuricemia  and
expanded C-reactive protein are potential
causes and results of preeclampsia.
Likewise, these discoveries bolster that
expanded serum uric acid and serum CRP
and diminished serum calcium connect to
seriousness of preeclampsia.

CONCLUSION

The present study reveals that there is
evidence of inflammation in preeclampsia.
High CRP level calcium and uric acid
were found to be significant predictors for
preeclampsia associated with severe
preeclampsia; they correlated positively
and significantly with the severity of
disease in preeclampsia. Serum C-reactive
protein, magnesium and uric acid levels
along with blood cell count cumulatively
can be measured and may be used as
markers for early diagnosis of PE and can
be reduced maternal as well as fetal
morbidity and mortality.
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