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Abstract

Measurements of urea and creatinine levels in the blood are a dependable means of evaluating the kidney
performance of expectant mothers on a worldwide scale. Nevertheless, there is a lack of comprehensive records
regarding the specific changes in renal function during regular pregnancies and in women with preeclampsia in
Nigeria overall, as well as in the southwest region specifically. This study investigates the changes in urea and
creatinine levels during the third trimester of pregnancy in both normotensive and preeclamptic expectant
mothers. A total of thirty pregnant women, comprising fifteen individuals without hypertension and fifteen
individuals with preeclampsia from Ondo town, were enrolled as participants for this study. After obtaining
consent from the participants, a volume of five milliliters of venous blood was extracted and transferred into
sample bottles containing lithium heparin, in preparation for subsequent analysis. Figure 1 displays the findings
indicating that normotensive pregnant women exhibited a urea level of 2.00 mmol/l, while pre-eclamptic
pregnant women showcased a urea level of 4.00 mmol/l, The obtained results demonstrate a notable and
statistically significant elevation in urea concentration among pre-eclamptic women when compared to
normotensive pregnant women (p <0.05). In Figure 2, the results indicate that the creatinine level for
normotensive pregnant women was measured at 65.00 ymmol/l, while for preeclamptic pregnant women, it was
found to be 78.00 ymmol/l. These findings suggest that there is no statistically significant difference in
creatinine concentration between pre-eclamptic women and normotensive pregnant women (p <0.05). In
summary, elevated levels of serum creatinine and serum urea serve as more effective diagnostic and prognostic
indicators for preeclampsia, emphasizing the necessity for prompt medical attention in such cases. By utilizing
these parameters, the majority of cases can be identified at an early stage during pregnancy, preventing their
progression to eclampsia.
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I INTRODUCTION

Changes in the serum levels of urea and creatinine serve as dependable indicators for evaluating the
renal function of pregnant women worldwide (Patricia et al., 2013), Nevertheless, there is limited
documentation regarding the biochemical changes in kidney function that occur during regular pregnancies and
in women with preeclampsia in both Nigeria as a whole and specifically in the southwest region. Hence, it was
crucial to assess the variations in these biochemical parameters during the third trimester of pregnancy in order
to understand their effectiveness in evaluating kidney function during gestation.

The process of adapting to pregnancy in humans encompasses not just anatomical and physiological
changes, but also includes metabolic modifications in the mother. These alterations are essential for supporting
and fulfilling the nutritional and metabolic requirements of both the mother and the developing embryo (Kalhan
et al., 2000). Nearly every physiological system in the maternal body undergoes adaptations due to pregnancy,
yet the renal system experiences the most significant transformation (Clark et al., 2014). Numerous alterations
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in renal function take place during a typical pregnancy, and without a comprehensive comprehension of these
changes, routine clinical examinations can be prone to misinterpretation. (Brown and Whitworth, 1992). These
clinical examinations encompass the assessment of serum uric acid, urea, and creatinine levels. To ensure a
successful pregnancy, it is essential to regularly monitor these biochemical and hematological parameters
throughout all stages of the trimester. This diligent monitoring helps prevent potential complications (Das et
al.,2016).

Over time, significant attention has been devoted to researching the role of serum urea and creatinine in
the development of pregnancy-induced hypertension, including conditions like preeclampsia. This natural
process, accompanied by a multitude of biochemical changes (ranging from adjustments in fluid and electrolyte
levels to intricate modifications in cortisol and calcium metabolism), plays a crucial role in supporting the
growth and viability of the developing embryo (Damudi et al., 2015). Urea and creatinine serve as reliable
markers for assessing the proper functioning of kidneys, while elevated levels of these substances in the
bloodstream indicate kidney dysfunction (Kamal, 2014). Blood urea nitrogen (BUN) and serum creatinine are
widely acknowledged as the prevailing and frequently utilized parameters for evaluating kidney function
(Kamal, 2014).

A multitude of significant studies exist that, at times confusingly and inconsistently, elucidate the
correlation between the levels of these parameters in pre-eclamptic and normotensive groups. There was a
notable increase in serum creatinine levels among pregnant women with pre-eclampsia when compared to those
without hypertension ( Weerasekera and Perris, 2003), However, when it comes to serum urea levels, there
were minimal changes observed between pregnant women with pre-eclampsia and those without hypertension
(Mohamed et al., 2005). Another study reported insignificant changes in serum creatinine levels among both
pre-eclamptic and normotensive pregnant women (Salako et al., 2003). The perplexing nature of these findings
has motivated us to embark on an extensive investigation into these aspects, driven by a desire to unravel the
underlying complexities. Nonetheless, the primary objective of this study is to investigate the changes in urea
and creatinine levels during the third trimester of pregnancy in both normotensive and preeclamptic expectant
mothers.

1. MATERIALS AND METHOD
Sample size: The sample size for this study was determined utilizing the Taro Yamen's formula;
n

" FNE)?

Where:

n=sample size

N=population size

d= level of precision (0.05 at 95% confidence level). For this research, the finite population under consideration
consists of 33 mothers residing in Ondo town. Assuming a desired level of precision of 0.05, the sample size
will be determined accordingly:

"1 +33(0.05)°

n=30.48

Consequently, the sample selected for this study comprises 30 participants who are pregnant women from Ondo
town, consisting of both normotensive and preeclamptic individuals.

Subjects: A total of thirty pregnant individuals who provided their consent were enlisted as participants from
the University of Medical Sciences Teaching Hospital, located in Ondo State. The participants in this study were
divided into two groups. The first group included 15 pregnant women in their third trimester who were
normotensive, with blood pressure measurements below 130/90 mm/Hg and without any signs of proteinuria.
The second group consisted of 15 pregnant women in their third trimester who were diagnosed with
preeclampsia based on blood pressure measurements above 130/90 mm/Hg and the presence of proteinuria
confirmed on two consecutive occasions during their visits to the hospital's antenatal clinic.

Ethical approval and informed consent: The Research Ethics Committee of the University of Medical
Science Ondo, Ondo State granted ethical clearance for this study, with the approval number REC Approval No:
UNIMEDTH/REC/2020/030. Before commencing the study, written informed consent was acquired from all
participants.

Blood sampling: Consenting participants provided a volume of five milliliters (5 ml) of venous blood, which
was then collected and stored in sample bottles containing lithium heparin. The blood samples were subjected to
centrifugation in a bucket centrifuge at a speed of 2500 RPM (rounds per minute) for a duration of 10 minutes.
Following centrifugation, the plasma was carefully collected and stored in plain sample bottles under frozen
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conditions. Subsequently, the frozen plasma samples were analyzed to determine the concentration of urea and
creatinine.

Experimental protocols: Once the subjects were identified and enrolled in the study, they were escorted to the
laboratory where their vital signs were recorded. Subsequently, blood samples were obtained through
venipuncture and transported to the chemistry laboratory for analysis.

Study area/population: The research was carried out over a period of three months at the Teaching Hospital of
the University of Medical Sciences in Ondo, Ondo State, Nigeria. Department of Obstetricians and Gynecology

Inclusion and Exclusion criteria: This study encompassed pregnant women in their third trimester, both
normotensive and pre-eclamptic, aged between 25 and 35 years. The pregnant women included in this study
were multiparous, meaning they had previously given birth and were currently experiencing their second
pregnancy. Nevertheless, pregnant women with normotension and pre-eclampsia who were taking medications,
had a documented history of hyperlipidemia, gestational diabetes, or other comorbidities, and did not meet any
of the inclusion criteria were excluded from the study.

Statistical analysis: The data analysis was performed using the GraphPad Prism 8.1 statistical software. The
findings were presented as means = SEM (standard error of the mean) and subjected to statistical analysis using
the Student t-test. A significance level of P < 0.05 was used to determine statistical significance.
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Fig. 1: Urea Concentration in the third trimester of pregnancy of normotensive and preeclamptic
pregnant women (N=15;+SEM)

The results displayed in Figure 1 indicate a significant elevation in urea concentration among pre-eclamptic
pregnant women when compared to their normotensive counterparts, demonstrating statistical significance with
a p-value of less than 0.05.
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Fig. 2: Creatinine Concentration in the third trimester of pregnancy of normotensive and preeclamptic
pregnant women (N=15; +SEM)

The results depicted in Figure 2 reveal no significant disparity in creatinine concentration between pre-eclamptic
pregnant women and normotensive pregnant women, with a p-value greater than 0.05, suggesting the absence of
statistical significance.

V. DISCUSSION AND CONCLUSION

Hypertensive disorders of pregnancy, namely gestational hypertension (GH) and preeclampsia (PE),
pose an elevated obstetric risk that includes complications such as placental abruption, preterm labor, eclampsia,
and HELLP syndrome. Renal impairment observed in these conditions is attributed to damage to the endothelial
cells of the glomeruli, resulting in a decline in glomerular filtration rate (GFR) (Ranjit et al.,2019)

The findings depicted in Figure 1 indicate that the urea levels among normotensive pregnant women
were measured at 2.00 mmol/l, whereas pre-eclamptic pregnant women exhibited levels of 4.00 mmol/l. These
results demonstrate a statistically significant elevation in urea concentration in pre-eclamptic women when
compared to their normotensive counterparts (p<<0.05). The outcomes presented in Figure 2 demonstrate that
the creatinine levels in normotensive pregnant women were measured at 65.00 ymmol/l, while pre-eclamptic
pregnant women exhibited levels of 78.00 ymmol/l. These findings indicate that there is no statistically
significant distinction in creatinine concentration between pre-eclamptic women and normotensive pregnant
women (p<:0.05). The findings regarding urea in our study contradict the research conducted by Ranjit et al. in
2019 and Magna et al. in 2012. In their studies, they observed a noticeable increase in urea concentration among
pre-eclamptic women compared to normotensive pregnant women; however, this increase did not reach
statistical significance. This rise in urea concentration could be attributed to a decline in renal function.
Interestingly, our study yielded similar results for creatinine levels compared to the aforementioned studies.

V.  CONCLUSION
In summary, elevated levels of serum creatinine and serum urea serve as valuable diagnostic and
predictive indicators for pre-eclampsia. Prompt medical attention is crucial for managing preeclampsia and its
associated risks. By utilizing these parameters, the majority of cases can be identified at an early stage during
pregnancy, preventing their progression to eclampsia. Although preeclampsia does not have a definitive cure,
healthcare providers commonly prescribe medications to reduce high blood pressure and anticonvulsant
medications to prevent seizures.
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