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Abstract

Background: Preeclampsia is diagnosed by elevated blood pressure (>140/90 mm Hg on two occasions 4
hours apart or >160/110 mm Hg) after 20 weeks of gestation. Its etiology is linked to abnormal
placentation and risk factors such as nulliparity, advanced maternal age, and comorbidities. Common
symptoms include persistent headaches, visual impairments, upper abdominal pain, and hypertension. This
study aims to assess the impact of preeclampsia on various biochemical markers in comparison to healthy
pregnant women.

Methods: A prospective case-control study was conducted at the Basrah Maternity and Children Hospital
from October 1, 2023, to March 31, 2023. It involved 50 preeclamptic women and 50 healthy pregnant
women, matched for age and parity. Data collection included interviews, clinical examinations, and blood
tests assessing complete blood count (CBC), renal and liver function, uric acid, glucose, and urine protein
levels.

Results: indicated no significant difference in age between groups (p = 0.061), but 56% of women with
preeclampsia had no antenatal care (p = 0.015) and exhibited a lower gestational age (p = 0.009). Systolic
(150.36 vs. 118.2) and diastolic blood pressures (107.48 vs. 79.62) were significantly higher in the
preeclamptic group (p = 0.001). Additionally, preeclamptic women had a higher BMI (28.6 vs. 25.7, p =
0.012), lower platelet count (175.8 vs. 285.91, p = 0.001), elevated serum uric acid (8.1 vs. 5.12, p =
0.036), and higher liver enzyme levels (p<0.05).

Conclusion: preeclampsia is associated with systemic effects, including elevated liver enzymes, reduced
platelets, and increased uric acid. Blood pressure, BMI, and antenatal care significantly influence
preeclampsia outcomes. Early detection and prenatal care are essential to improving maternal and fetal
health.
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Introduction

Preeclampsia is a hypertensive disorder characterized by the sudden onset of high blood
pressure, defined as a systolic blood pressure of 140 mm Hg or higher or a diastolic blood
pressure of 90 mm Hg or higher on two occasions at least 4 hours apart. In more severe cases,
systolic blood pressure reaches 160 mm Hg or higher, or diastolic blood pressure reaches 110
mm Hg or higher after 20 weeks of gestation [M. Globally, preeclampsia and eclampsia
contribute to approximately 50,000 maternal deaths annually, with a higher incidence among
African-American and Hispanic women, where it accounts for about 26% of maternal mortality
2. The etiology of preeclampsia is not fully understood but is often linked to abnormal
placentation, resulting in dysfunctional maternal physiology. Abnormal placentation leads to
inadequate spiral artery remodeling, reduced placental blood flow, hypoxia, and oxidative stress
(231 Several risk factors contribute to preeclampsia, including nulliparity, multi-gestational
pregnancy, advanced maternal age, assisted reproductive technology, and pre-existing maternal
comorbidities such as hypertension, kidney disease, diabetes, obesity, and thrombophilia. Family
history, prior history of preeclampsia, and intrauterine growth restriction also increase risk * 4,
The clinical presentation of preeclampsia includes a persistent headache unresponsive to
treatment, visual disturbances, right upper quadrant or epigastric pain, nausea, vomiting,
dyspnea, and worsening edema. These symptoms, combined with elevated blood pressure
readings after 20 weeks of gestation, warrant further diagnostic evaluation . Diagnosis is
confirmed through laboratory tests assessing liver and renal function, proteinuria, and
hematological parameters 1. Biochemical changes in preeclampsia include elevated liver
enzymes, reflecting liver dysfunction, particularly in cases associated with HELLP syndrome,
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renal dysfunction indicated by increased serum creatinine and
blood urea nitrogen, proteinuria, and thrombocytopenia -1,
Inflammatory markers such as C-reactive protein may also be
elevated, reflecting underlying endothelial dysfunction, while
changes in coagulation parameters indicate a pro-thrombotic
state. Treatment of preeclampsia focuses on blood pressure
control and seizure prevention. Beta-blockers such as labetalol
and calcium-channel blockers like nifedipine are commonly
used, along with intravenous magnesium sulfate for seizure
prevention in severe cases. Delivery is the definitive treatment
for preeclampsia, with management varying based on gestational
age and symptom severity 1 12, Objectives of the research to
investigate the impact of preeclampsia on several biochemical
indicators in comparison to healthy pregnant women.

Methods

A prospective case-control study was conducted at the
Gynecological and Obstetrical Department of Basrah Maternity
and Children Hospital from October 1, 2023, to March 31, 2023.
The study aimed to assess the impact of preeclampsia on
biochemical markers in pregnant women. The study population
included pregnant women admitted to the labor and obstetrical
wards. Fifty women with preeclampsia served as the cases, and
fifty healthy pregnant women with normal blood pressure served
as controls, matched for age and parity.

Inclusion criteria
Included pregnant women aged 20 to 45 years with singleton
pregnancies.

Exclusion criteria

Included other causes of hypertension, gestational diabetes
mellitus, renal disease, cardiovascular disorders, immunological
disorders, polycystic ovary syndrome (PCOS), multiple
pregnancies, and women outside the age range of 20 to 45 years.
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The study was approved by the University of Basrah and the
Basrah Directorate of Health, and informed consent was
obtained from all participants. Data collection involved a
questionnaire covering socio-demographic  characteristics,
pregnancy-related variables, and medical history. Clinical
examinations included vital signs, blood pressure measurement,
and anthropometric data (height, weight, and BMI). After an 8-
10-hour fast, 5 ml of blood was collected from each participant
for biochemical testing, including complete blood count (CBC),
renal and liver function tests, serum uric acid, and fasting plasma
glucose. Urine samples were analyzed for protein levels.
Statistical analysis was performed using SPSS version 26. The
Chi-square test and Fisher's exact test were used for categorical
variables, while independent t-tests were used for continuous
variables. A p-value of < 0.05 was considered statistically
significant.

Results

This research comprised 100 women, 50 with PE and 50 as
controls. There is no significant age difference between the
ladies in both groups (p-value=0.061). Still, the women in the
case group had an average age of 34.12 years, compared to 32.2
years in the control group.

In terms of residency, more than 60% of the women in both
groups lived in metropolitan areas, with no significant difference
between the groups. In terms of educational level, the majority
of women in the case group (40%) had secondary education,
whereas 46% of women in the control group had elementary
education, but there is no significant statistical difference (p-
value >0.05). More over three-quarters of the women in both
categories were housewives. The women were questioned about
their ANC visits during their current pregnancy; 56% of women
with PE had no ANC, whereas 68% of women in the control
group had ANC; there is a significant statistical difference (p-
value=0.015). Table 1 displayed all of these statistics.

Table 1: Socio-demographic characteristics among participants

Variables Case group (N=50) Control group (N=50) p-value
Mean £SD 34.12+4.2 322+ 2.1
20- 18 (36.0) 22 (44.0)
Age 30- 24 (48.0) 22 (44.0) 0.061
40-45 8 (16.0) 6 (12.0)
. Rural 20 (40.0) 18(36.0)
Residency Urban 30 (60.0) 32 (64.0) 0.680
Illiterate 7 (14.0) 9 (18.0)
. Primary 21(42.0) 23 (46.0)
Educational level Secondary 20 (40.0) 14 (28.0) 0.559
College and higher education 2 (4.0 4 (8.0)
Housewives 39 (78.0) 41(82.0)
Employment status Employed 11 (22.0) 9 (18.0) 0.617
Yes 22 (44.0) 34 (68.0)
ANC No 28 (56.0) 16 (32.0) 0.015
Total 50 (100.0) 50 (100.0)

Table 2 shows the maternal characteristics of case and control
groups. There is a significant difference in the gestational age p-
value=0.009. The mean gestational age was 37.3 weeks among
case group and 39.4 weeks among control group. There is a
significant difference in the gestational age p-value=0.031. 42%

of women the case group were primigravida. While 54% of
women in the control group had 1-2 children. And there is a
significant statistical difference between both groups p-value=
0.031.
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Table 2: The maternal characteristics among participants
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Variables Case group (N=50) Control group (N=50) p-value
Gestational age | Mean = SD 37.3+2.68 39.4+1.81 0.009
0 21 (42.0) 9 (18.0)
Parity 1-2 18 (36.0) 27 (54.0) 0.031
>3 11(22.0) 14 (28.0)

Table 3 shows the blood pressure and anthropometric
measurements among participants. There mean systolic blood
pressure show significant higher levels among women with PE
in comparison to the control group p-value= 0.001. The mean
diastolic blood pressure was 107.48 in PE women and 79.62 in
control women and this difference is statically significant p-

value=0.001. The weight and height shows no significant
statistical difference between women in both groups. While
regarding the BMI, women with PE had a higher BMI in
comparison to women in the control group and this difference is
statistically significant p-value=0.012.

Table 3: The blood pressure and anthropometrics measurements among participants

Patient characteristic Case group (N=50) Control group (N=50) P-value
Systolic blood pressure 150.36+9.90 118.2+7.41 0.001
Diastolic blood pressure 107.48+5.05 79.62+2.65 0.001
Weight 79.843.76 72.9+4.0 0.051
Height 161.143.12 163.244.1 0.062
BMI 28.6+4.1 25.743.2 0.012

The biochemical tests result among women in both groups were
presented in table 4. The hemoglobin and WBC count level
shows nearly similar results among both groups with no
significant statistical difference p-value >0.05. The platelet level
was lower among women with PE with mean of 175.8 in
comparison to 25891 among healthy women. There is
significant statistical difference between both groups p-
value=0.001. There is no significant difference in the Blood

glucose level, but still women with PE had slightly higher levels.
The mean of serum Uric acid in women with PE was 8.1 + 1.22
and its higher than healthy women 5.12 £ 0.9 and this difference
is significant p-value= 0.036. The s. ALT, AST, ALP, all shows
a higher level for women with PE than healthy pregnant women
and this difference is significant p-value <0.05. The mean of
proteinuria was 2.1 among PE patients while its not detected
among healthy women.

Table 4: The biochemical tests results among the case and control groups

Variables Case group (N=50) Control group (N=50) | P-value
Hb (gm/dl) 11.35+2.9 11.2143.8 0.436
Platelet count (*10°) 175.8420.44 285.9+30.1 0.001
WBC(thousand cells per mm?®) 5.86+1.3 5.21+2.0 0.521
Blood glucose (mg/dl) 89.3245.1 81.8+4.22 0.06
S.uric acid (mg/dl) 8.1+1.22 5.12+0.9 0.036
AST (1U/l) 39.21+2.3 29.73+3.4 0.001
ALT (1U/) 45.9+4.11 40.29+3.78 0.03
ALP (1U/l) 129.7+22.2 125.945.61 0.05
Proteinuria (mmol/mg) 2.1+0.72 Nill NA

Discussion

This study aimed to compare the biochemical characteristics of
women with preeclampsia (PE) to those of healthy pregnant
women, with a focus on identifying factors that could improve
diagnosis and treatment. The matching of sociodemographic
characteristics such as age, residence, education, and occupation
(p> 0.05) between the case and control groups ensured reduced
bias and enhanced the reliability of the findings. One significant
observation was the lack of antenatal care (ANC) visits in 56%
of the PE group, compared to 32% in the control group (p =
0.015), emphasizing the importance of ANC in preventing and
managing PE. This finding aligns with the work of Tesfa et al.
(2023), which also highlights the role of ANC in early detection
of hypertension and other risk factors [*3l. Gestational age
differed significantly between the groups, with PE cases having
a lower mean gestational age (37.3 weeks) compared to controls
(39.4 weeks, p = 0.009). This reflects the known association
between PE and preterm delivery, supported by studies by
Davies et al. (2016) and An et al. (2022) * 51, Parity was
another distinguishing factor, as 42% of women in the PE group
were primigravida compared to 18% in the control group,

confirming previous research by Grum et al. (2017) and Hamzah
et al. (2021) on the elevated risk of PE in first pregnancies 1% 171,
While weight and height did not differ significantly between the
groups, the Body Mass Index (BMI) was higher in the PE group
(28.6 vs. 25.7, p = 0.012). This finding is consistent with prior
research linking elevated BMI to PE due to increased
cardiovascular strain and metabolic dysfunction [18-20],
Biochemical analysis showed that while hemoglobin and white
blood cell (WBC) counts were similar in both groups, platelet
counts were significantly lower in the PE group (175.8 vs.
285.91, p = 0.001). Thrombocytopenia is a recognized
complication of PE, indicating severe disease and coagulation
abnormalities, as corroborated by Alsheeha et al. (2016),
Karateke et al. (2015), and Siddiqui et al. (2015) 231, Han et
al. (2014) also found that platelet counts decrease as PE
progresses (29). Serum uric acid levels were significantly higher
in the PE group (8.1 mg/dl) compared to controls (5.12 mg/dl, p
= 0.036), suggesting impaired renal function and increased
oxidative stress. Elevated uric acid levels are a sensitive marker
of PE severity, as noted by Abdelazim et al. (2022) and Sameha
et al. (2023), who both found correlations between uric acid
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levels and the severity of hypertensive disorders in pregnancy 2>
21, Kondareddy and Prathap (2016) similarly reported higher
serum uric acid levels in PE cases 28, Although blood glucose
levels were not significantly different between groups (p = 0.06),
the slightly elevated levels in the PE group suggest a possible
link between glucose metabolism and PE risk. Prior studies
indicate an increased prevalence of PE among women with
gestational diabetes mellitus (GDM), though the exact
relationship remains unclear 2°1. Liver enzymes, including ALT,
AST, and ALP, were significantly elevated in the PE group,
indicating hepatic involvement and organ dysfunction associated
with severe PE. This aligns with findings from Hasen et al.
(2022), Sarmah et al. (2015), and Ekun et al. (2018), which
attribute liver dysfunction in PE to hypertension-induced
vasospasm and endothelial damage %34, Proteinuria, a hallmark
of PE, was present in the PE group but absent in the control
group. While proteinuria is an established diagnostic criterion
for PE, its relationship with pregnancy outcomes remains
debated [*°l, This study highlights the importance of monitoring
biochemical markers for early detection and management of
preeclampsia.

Conclusion

Preeclampsia is distinguished by specific biochemical profiles
that deviate from those observed in pregnancies without
associated complications. These characteristics encompass
elevated liver enzyme activities, decreased platelet count, and
elevated blood uric acid levels. These results highlight the
widespread systemic effects of preeclampsia.\ Specific variables
like gestational age, parity, blood pressure levels, and BMI are
essential in differentiating women with preeclampsia from those
in the control group. This study highlights the need of providing
sufficient prenatal care and promptly detecting preeclampsia in
order to minimize adverse consequences on both the mother and
the fetus.
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