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Abstract

Background: Preeclampsia remains a significant cause of maternal and fetal morbidity and mortality globally. This study
aimed to assess the clinico-laboratory markers of pregnant women with preeclampsia in Enugu State, Nigeria.

Methods: A cross-sectional descriptive study was conducted among pregnant and 24-48-hour post-delivery women with
and without preeclampsia at the University of Nigeria Teaching Hospital (UNTH) and Enugu State University Teaching
Hospital (ESUTH). Participants were recruited based on inclusion and exclusion criteria, and socio-demographic data,
clinical history, blood pressure, platelet count, and urine protein levels were recorded. Ethical approval was obtained, and
informed consent was secured.

Results: The study included 156 participants, equally divided into preeclamptic (n=78) and non-preeclamptic (n=78)
groups. The mean age distribution was similar between groups (21-40 years: 89.8%). Preeclamptic women exhibited
significantly higher proteinuria levels (+2: 74.4%; +3: 25.6%) compared to non-preeclamptic women (Nil: 98.7%, +1:
1.3%) (p<0.001). Platelet counts were significantly lower in preeclamptic women (<90 x 10°/L: 25.6%) compared to non-
preeclamptic women (0.0%) (p<0.001). Blood pressure readings indicated that 87% of preeclamptic women had values
>150/100 mmHg, while 97.4% of non-preeclamptic women had BP <140/90 mmHg (p<0.001). A family history of
preeclampsia was more prevalent among preeclamptic women (2.6% vs. 0.0%) but was not statistically significant
(p=0.27).

Conclusion: The study highlights significant haematological and 'serologic' alterations among preeclamptic women,
particularly concerning proteinuria, platelet count, and blood pressure. These findings reinforce the need for early
detection and monitoring of these parameters to improve maternal and fetal outcomes in Enugu State, Nigeria.
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Introduction

Preeclampsia is a multifaceted hypertensive disorder unique to pregnancy,

typically emerging after 20 weeks of gestation [1]. It is clinically
characterized by elevated blood pressure and often accompanied by
proteinuria. The condition significantly contributes to maternal and perinatal
morbidity and mortality worldwide, with a pronounced impact in low- and
middle-income countries. In Nigeria, the prevalence of preeclampsia varies
widely, ranging from 2% to 16.7%, depending on the population studied [2].

Auctores Publishing LLC — Volume 8(2)-168 www.auctoresonline.org
ISSN: 2768-0487

The pathogenesis of preeclampsia is complex and not fully elucidated. It is
believed to involve abnormal placentation, leading to systemic endothelial
dysfunction and a cascade of clinical manifestations affecting multiple organ
systems. Risk factors include primigravidity, advanced maternal age,
obesity, multiple gestations, and a history of certain medical conditions such
as chronic hypertension and diabetes mellitus [3].

In Enugu State, Nigeria, studies have reported varying prevalence rates of
preeclampsia. For instance, a study conducted at the University of Nigeria
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Teaching Hospital (UNTH) in Enugu observed a prevalence rate of 3.3%
over a four-year period [4]. This variability underscores the need for
localized research to understand the burden of the disease better and to
develop targeted interventions.

The clinical presentation of preeclampsia can range from mild to severe
forms, with potential progression to eclampsia, characterized by the onset of
seizures. Laboratory investigations play a crucial role in the diagnosis and
management of preeclampsia. Common laboratory markers include elevated
liver enzymes, thrombocytopenia, and indicators of renal impairment such
as increased serum creatinine levels. Recent studies have explored the utility
of various biomarkers in predicting and diagnosing preeclampsia. For
example, angiogenic factors like soluble fms-like tyrosine kinase-1 (sFlt-1)
and placental growth factor (PIGF) have shown promise in early detection

[3].

Despite advancements in understanding the pathophysiology and
management of preeclampsia, it remains a significant cause of adverse
maternal and fetal outcomes in Nigeria. A systematic review and meta-
analysis highlighted the substantial burden of preeclampsia and eclampsia in
the country, emphasizing the need for improved healthcare strategies to
mitigate associated complications and mortality rates [3].

Given the heterogeneity in the clinical presentation and progression of
preeclampsia, there is a critical need for comparative studies focusing on
clinico-laboratory markers among pregnant women in different regions,
including Enugu State. Such research could provide valuable insights into
region-specific risk factors, enhance early detection, and inform tailored
management protocols to improve maternal and fetal outcomes.

Materials And Methods
Study Design

The study is a cross-sectional descriptive study involving pregnant and 24-
48 hours post-delivery women with preeclampsia and those without the
disease receiving antenatal care at UNTH and ESUTH, Enugu.

Study Area

The study was conducted in the Obstetrics and Gynaecology Departments of
the University of Nigeria Teaching Hospital (UNTH) Ituku-Ozala, and
Enugu State University Teaching Hospital (ESUTH), Park lane, GRA, both
in Enugu state. These are the two Teaching Hospitals in Enugu state. The
samples were analysed in the Haematology laboratory of UNTH Enugu.

Study Population

Subjects were pregnant women diagnosed with preeclampsia as defined by
WHO25 (BP > 140/90mmhg and proteinuria of > 2+ in pregnant women of
20 weeks gestation and above as well as those 24-48 hours post-delivery)
and those with normal pregnancy recruited at the antenatal clinics and wards
(antenatal, postnatal and labour wards) of UNTH and ESUTH.

Inclusion Criteria

Women who are pregnant or 24-48 hours post-delivery with an established
diagnosis of preeclampsia were recruited as the study group, while women
who do not have preeclampsia or any other hypertensive and medical
diseases who are above 20 weeks of gestation or 24-48 hours post-delivery
were recruited as the control group.

Exclusion Criteria

Pregnant women with hypertensive disorders of pregnancy other than
preeclampsia or other diagnosed morbidities and pregnant women below 20
weeks of gestation were excluded from the study. Previously transfused
pregnhant women were also excluded from the study.

Study Duration
The duration of the study was twenty-four months.

Sampling Method
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Cases and controls were recruited in a non-randomized fashion after
confirming from the participants that they had not been earlier recruited for
this study. The preeclamptic group was first recruited, and subsequently, the
non-preeclamptic group was recruited. The non-preeclamptic group was
matched with the preeclamptic group for age range, parity and total number
on both sides.

Sample Size Determination

The sample size was determined using the formula for comparison of two
proportions [5]:

n=2(Za/2+ ZB)2 P(1-P)/(P1-P2)2, where:

n= minimum sample size

Za/2 = critical value of the normal distribution at o/2
Zp = critical value of the normal distribution at

P=pooled prevalence (prevalence in case group, P1 + prevalence in control
group, P2)

P1-P2= difference in the proportion of events in two groups

To calculate the sample size (using the Z table), Za/2 = 1.64 at 90%
confidence interval and Zf = 0.84 for a power of 80%. Taking P1 to be 28%
(0.28) and P2 to be 12% (0.12) from the findings of Mital et al. [6] on the
presence of AB blood group among preeclamptic (case) and non-
preeclamptic (control) pregnant women in India, the sample size is calculated
thus:

n= 2(1.64 + 0.84)2 0.2(1-0.2)/(0.16)2
n=12.3 x 0.16/0.0256 =76.88

The calculated minimum sample size was approximately 77 for each group
of the study.

Data Collection

Detailed clinical, pertinent personal history and other relevant information
were collected by the researcher/assistant from clinical/ward records and the
patients or their caregivers using a well-structured questionnaire specifically
designed for this study. The blood pressure of all participants was tested and
reported. Whole blood samples were collected from the study and control
groups at recruitment and used for the determination of platelet counts. Urine
was also collected for analysis.

Data Analysis

All data collected from the study were cleaned, coded, entered into the
computer on a pre-designed Excel spreadsheet and analysed using the
statistical package for Social Sciences (SPSS) computer software version 21.
Also, quantitative data were summarized using mean +* standard deviation
(SD), median, mode and range; and outcomes were presented in tables and
figures. Qualitative data were presented in proportions. Differences in mean
between the cases and the control were analysed using the student t-test,
while differences in proportions and test of association were done using the
chi-squared test. All tests were two-sided and the statistical significance was
considered to be at a probability (p) value of <0.05.

Results

The socio-demographic characteristics of pre-eclamptic and non-pre-
eclamptic women were compared in Table 1. Age distribution showed no
significant difference between the two groups, as 43.6% of both groups were
aged 21-30 years, and 46.2% were aged 31-40 years, with a p-value of 1.00.
Education levels revealed that 60.3% of all women had tertiary education,
with no significant differences between the groups (p = 0.82). Occupational
differences were also insignificant (p = 0.55), with most women in both
groups being civil servants (35.9%) and traders (23.1%). Religious affiliation
showed a similar trend, with 93.6% of all women being Christian and no
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significant difference between the groups (p = 0.51). Ethnicity was
predominantly Igbo (96.2%) across both groups.

Regarding the history of preeclampsia, Figure 1 shows that none of the non-
preeclamptic women had a previous history of preeclampsia, while 15.4% of
the preeclamptic women reported a previous occurrence, a statistically
significant difference (p < 0.001). Figure 2 highlights family history
findings, showing that 25.6% of preeclamptic women had a family history
of preeclampsia, compared to 25.0% in the non-preeclamptic group, with no
significant difference (p = 0.27).

Copy rights@ Chikezie Kelechi. et al,

Clinico-laboratory parameters are presented in Figures 3-5. Urine protein
findings (Figure 3) were significantly different, with 98.7% of non-
preeclamptic women showing no proteinuria, compared to 74.4% of
preeclamptic women showing +2 proteinuria, and 25.6% showing +3
proteinuria (p < 0.001). Platelet count findings in Figure 4 also showed
significant differences, with 49.0% of non-preeclamptic women falling
within the 151-300 x 10° range, while preeclamptic women were more likely
to be in the 90-150 x 10° range (43.8%) (p < 0.001). Blood pressure findings
(Figure 5) revealed that all non-preeclamptic women had normal blood
pressure (<140/90), while 33.0% of preeclamptic women had blood pressure
>160/100, a statistically significant difference (p < 0.001).

Characteristic Pre-eclamptic women Non pre-eclamptic women All Women a p-value
n=78 (%) n=78 (%) n=156
Age (in years)
21-30 34 (43.6) 34 (43.6) 68 (43.6)
31-40 36 (46.2) 36 (46.2) 72 (46.2) 0.00 1.00
>40 8 (10.3) 8 (10.3) 16 (10.3)
Educational Status
None 2 (2.6) 1(1.3) 3(1.9
Primary 5(6.4) 6 (7.7) 11 (7.1) 0.93 0.82
Secondary 26 (33.3) 22 (28.2) 48 (30.8)
Tertiary 45 (57.7) 49 (62.8) 94 (60.3)
Occupation
Civil Servant 30 (38.5) 26 (33.3) 56 (35.9)
Trader 16 (20.5) 20 (25.6) 36 (23.1)
Work in private firm 10 (12.8) 6 (7.7) 16 (10.3)
Farmer 6 (7.7) 4 (5.1) 10 (6.4) 3.08 0.55
Others 16 (20.5) 22 (28.2) 38 (24.4)
Religion
Christian 72 (92.3) 74 (94.9) 146 (93.6)
Muslim 6 (7.7) 4(5.1) 10 ((6.4) 0.43 0.51
Tribe/ethnicity
Igho 75 (96.2) 75 (96.2) 150 (96.2)
Hausa 2 (2.6) 3(3.8) 5(3.2) 1.58 0.45
Yoruba 1(1.3) 0(0.0) 1 (0.6) df=1
Table 1: Socio-Demographic Characteristics
NPE Group PE Group
= Yes = No myes = No

Figure 1: Data on the previous history of preeclampsia

Key: NPE- Non-preeclamptic; PE- Preeclamptic, p<0.001.
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M PE Group ™ NPE Group

Figure 2: Family history of preeclampsia

Key: PE- Preeclamptic; NPE- Non preeclamptic; p=0.27

PE Group NPE Group
mplus2 = plus3 m Nil = plus1

Figure 3: Urine protein findings in both groups

Key: PE- Preeclamptic (+2=74.4%; +3=25.6%); NPE- Non preeclamptic (Nil=98.7%; +1=1.3%) p<0.001

Platelet Count findings (x10°)
60.00%
50.00%

40.00%

30.00%

20.00%

10.00% I
0.00% .

<9 90-150 151-300 301-450

B PE Group B NPE Group

Figure 4: Platelet count findings in both groups

Key: PE- Preeclamptic; NPE- Non preeclamptic; p<0.001
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Blood Pressure Findings (mmHg)

120%
100%
80%
60%
40%

20%

0% .

<140/90 140-149/90-99

W PE Group

150-159/100-109 >160/100

NPE group

Figure 5: Blood pressure findings in both groups

Key: PE- Preeclampsia; NPE- Non preeclampsia; p<0.001
Discussion

Preeclampsia is a hypertensive disorder of pregnancy characterized by
elevated blood pressure and often proteinuria, posing significant risks to both
maternal and fetal health. Understanding the socio-demographic,
haematological, and serologic profiles of affected individuals is crucial for
effective management and intervention strategies.

The socio-demographic characteristics of the 'study participants'. indicate no
statistically significant differences between pre-eclamptic and non-pre-
eclamptic pregnant women across various parameters, including age,
educational status, occupation, religion, and ethnicity. This suggests that
socio-demographic variables may not be independent predictors of
preeclampsia in this cohort.

The majority of the participants in both groups were between 31-40 years old
(46.2%), followed by those aged 21-30 years (43.6%). This aligns with
studies conducted in Nigeria and other African countries, where
preeclampsia is more prevalent among women in their reproductive prime
[7]. However, other studies have reported a higher prevalence among women
younger than 30 years, particularly primigravida [8]. The lack of statistical
significance (P=1.00) in this study may suggest that age alone is not a strong
independent risk factor, but rather interacts with other physiological and
genetic predispositions.

The majority of the participants had tertiary education (60.3%), with a
slightly lower proportion in the pre-eclamptic group (57.7%) compared to
the non-pre-eclamptic group (62.8%). This finding corroborates reports by
Adewunmi et al. [9], who found that preeclampsia occurs across all
educational levels, though lower education has been associated with
increased risk due to limited health literacy and healthcare access [10].
Despite the variation in numbers, the difference was not statistically
significant (P=0.82), indicating that education alone may not be a
determinant of preeclampsia but may interact with other socio-economic
factors.

Occupational status varied among participants, with civil servants (35.9%)
being the most represented. While more pre-eclamptic women were civil
servants (38.5%) compared to non-pre-eclamptic women (33.3%), the
difference was not statistically significant (P=0.55). This contrasts with
findings from Spadarella et al. [11], who suggested that physically
demanding jobs might contribute to increased stress levels, a known risk
factor for preeclampsia. However, the relatively even distribution across
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occupational categories in this study suggests that occupation alone may not
be a primary determinant.

Christianity was the predominant religion (93.6%), consistent with the
religious demographics of Enugu State. The slight difference in the
proportion of Muslims between groups was not statistically significant
(P=0.51). Similarly, ethnicity was predominantly Igho (96.2%), reflecting
the study’s location. Prior studies [12] have suggested a potential genetic
predisposition to preeclampsia among certain ethnic groups, but the lack of
significant variation here suggests that ethnicity may not be a major risk
factor in this cohort.

A history of preeclampsia in previous pregnancies and family history were
both more common among pre-eclamptic women. This finding is consistent
with studies indicating that a prior history of preeclampsia increases
recurrence risk in subsequent pregnancies [13]. Additionally, genetic
predisposition has been implicated, with studies suggesting that daughters of
women with preeclampsia have a higher likelihood of developing the
condition [14]. These findings emphasize the need for early screening and
close monitoring of women with a history of preeclampsia.

The findings of this study align with global and regional research on the
socio-demographic distribution of preeclampsia. For instance, a study by
Bello et al. [15] in Northern Nigeria reported similar age and educational
distributions but found a slightly higher prevalence of preeclampsia among
women with lower educational attainment. In contrast, research conducted
in high-income countries, such as that by Magee et al. [16], found a stronger
association between low socio-economic status and preeclampsia,
highlighting the role of healthcare accessibility and nutritional disparities.

Furthermore, previous studies have indicated that factors such as obesity,
hypertension, and gestational diabetes contribute significantly to the
pathogenesis of preeclampsia [17]. The lack of significant differences in the
socio-demographic characteristics in this study suggests that genetic,
immunological, and environmental factors may have a more substantial role
in preeclampsia development.

The findings from this study indicate that 15.4% of preeclamptic women had
a previous history of preeclampsia, whereas none of the non-preeclamptic
women had such a history (p<0.001). This suggests a strong association
between previous preeclampsia and its recurrence in subsequent
pregnancies. Similar results have been documented in other studies. For
instance, Smith et al. [18] reported that women with a prior history of
preeclampsia had a significantly increased risk of developing the condition
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again, with recurrence rates ranging between 10% and 65%, depending on
severity and management.

Regarding family history, 2.6% of preeclamptic women had a known family
history of preeclampsia, while 25.6% reported no family history, and 71.8%
were unsure. Among non-preeclamptic women, none reported positive
family history, 25% had no history, and 68% were unsure (p=0.27). These
findings suggest a possible genetic predisposition to preeclampsia, though
the high proportion of uncertainty highlights a gap in awareness. Consistent
with our results, studies by Gray et al. [19] and McGinnis et al. [20] reported
that a positive family history significantly increases preeclampsia risk, with
heritability estimates ranging from 35% to 65%.

Proteinuria is a hallmark of preeclampsia. Our study found that 74.4% of
preeclamptic women had +2 proteinuria, while 25.6% had +3 proteinuria. In
contrast, 98.7% of non-preeclamptic women had no proteinuria, and only
1.3% had +1 proteinuria (p<0.001). These results align with findings by
Magee et al. [16], who noted that proteinuria levels of +2 or higher are
strongly predictive of severe preeclampsia. Similarly, studies by Roberts et
al. [21] and Fishel-Bartal et al. [22] support the role of proteinuria in
diagnosing and assessing the severity of preeclampsia.

Our study revealed significant thrombocytopenia in preeclamptic women,
with 25.6% having platelet counts below 90 x 10°/L, 43.8% between 90-150
x 10%/L, 25.6% between 151-300 x 10°/L, and only 5.1% above 301 x 10°/L.
Among non-preeclamptic women, none had platelet counts below 90 x 10°/L,
30% fell within 90-150 x 10°/L, 49% were within 151-300 x 10°/L, and 21%
had platelet counts above 301 x 10%L (p<0.001). Thrombocytopenia in
preeclamptic women has been well-documented, with studies by Ananth et
al. [23] and Tita et al. [24] reporting that platelet counts below 150 x 10°/L
are significantly associated with severe preeclampsia and adverse maternal-
fetal outcomes.

Blood pressure assessment showed that none of the preeclamptic women had
BP below 140/90 mmHg, 13% had readings between 140-149/90-99 mmHg,
54% had BP between 150-159/100-109 mmHg, and 33% had BP exceeding
160/100 mmHg. Conversely, 97.4% of non-preeclamptic women had BP
below 140/90 mmHg, while 2.6% fell within the 140-149/90-99 mmHg
range (p<0.001). These findings are in agreement with a meta-analysis by
Lisonkova et al. [25], which showed that BP above 140/90 mmHg is a
defining feature of preeclampsia and that BP readings exceeding 160/100
mmHg significantly increase the risk of maternal and fetal complications.

The overall findings of this study reinforce existing literature on
preeclampsia. The associations between prior history, family history,
proteinuria, thrombocytopenia, and hypertension in preeclamptic women
mirror findings from extensive research. Studies by Bartsch et al. (2019) and
Roberge et al. (2020) further emphasize that early recognition of these
factors can improve maternal and fetal outcomes. The significant statistical
differences observed (p<0.001) underscore the clinical importance of
monitoring these parameters in at-risk pregnant women.

Conclusion

The study highlights significant haematological and clinical alterations
among preeclamptic women, particularly concerning proteinuria, platelet
count, and blood pressure. These findings reinforce the need for early
detection and monitoring of these parameters to improve maternal and fetal
outcomes in Enugu, Nigeria.
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