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PREECLAMPSIA: TRENDS IN TERTIARY HOSPITAL IN LAGOS, Nigeria




ABSTRACT 
Aim: Preeclampsia is a global burden leading to maternal and perinatal morbidity and mortality. The study aims to compare the clinical characteristics and complications between women with preeclampsia and normotensive pregnant women
Method: A  cross-sectional study, 50 pregnant women, consisting of 25 with preeclampsia and 25 normotensive patients. 
Result: The median age of pre-eclampsia respondents was significantly higher than the normotensive group (p=0.035). There were also significant differences across mode of delivery with pre-eclampsia patients undergoing CS in 88% of cases compared to 56% of the control group (p=0.012 There were observed significant differences across both groups in perinatal complications (p=0.008), weight of delivered babies (p=0.005), admission to SCBU (p< 0.001), and APGAR scores (0.004).
Conclusion:  Preeclampsia significantly increases the risk of adverse maternal and perinatal outcomes, including higher rates of cesarean delivery, perinatal complications, low birth weight, increased need for neonatal intensive care, and lower APGAR scores. The prompt recognition of preeclampsia and early management is essential for forestalling its consequences 
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[bookmark: _Hlk206845500]Introduction
Preeclampsia is one of the leading causes of maternal morbidity and mortality and adverse fetal  outcomes1. It is a disease characterized by catastrophic progressive multisystemic changes peculiar to human gestation.2  It is associated with approximately 46,000 maternal deaths and approximately 500,000 fetal and newborn deaths annually, with a global incidence of 8%. 2,3   Preeclampsia is still a disease of theories, as a specific aetiology is still elusive. Early identification of risk factors may assist in prompt detection and clinical diagnosis 
Risk factors include nulliparity, maternal age, multiple pregnancy, body mass index, chronic hypertension, renal disease, Connective tissue disease and cardiac disease.2-5 The various maternal complications include abruptio placentae, HELLP, pulmonary edema, kidney failure, liver failure and stroke. Fetal complications include preterm delivery, low birth weight and perinatal death.3,4,5
 Understanding the factors associated with preeclampsia is crucial for addressing its challenges, mitigating its consequences and improving overall outcomes of both mothers and their babies. 
METHODOLOGY
The study was conducted at the Obstetrics and Gynaecology Department of the Lagos State University Teaching Hospital (LASUTH), Ikeja, Lagos State. The study was a cross-sectional study to identify pre-eclamptic and normotensive pregnant women after 28weeks of gestation who attended the antenatal clinic and delivered in LASUTH, Lagos, Nigeria, over a 6-month period. Consecutive consenting pregnant women at the antenatal booking clinic, who met the selection criteria, were randomly selected into the study until the desired sample size was achieved.   
SAMPLE SIZE ESTIMATION                  
The sample was calculated using the formula for sample size estimation for a study comparing two means. These figures were appropriately used in the sample size calculation.
The equation for sample size for a comparison of two mean is:                 
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 SELECTION OF PATIENTS
[bookmark: _Hlk200653005] The total sample size calculated was 21 participants for each group (control and preeclamptic group), making a total of 42. The inclusion of 10% for attrition was added to the total sample size to make 46. However, this was approximated to 50, with both groups having 25 participants each. Consenting pre-eclamptic women aged 18 to 45 were randomly selected from 28 weeks of gestation. Consecutive consenting normotensive pregnant women were recruited as controls. Preeclampsia is defined as one measurement of systolic blood pressure SBP ≥ 160mmHg and/or diastolic blood pressure DBP ≥ 110mmHg, or SBP ≥140mmHg and/or DBP equal to or greater than 90mmHg on two consecutive measurements, 4 or more hours apart.2  The 1st and 5thKorokoff sound were used as a measure of systolic and diastolic blood pressure, respectively.2,3 Significant proteinuria is defined as one 24 hour collection with total protein excretion of 300mg or more, or two random clean catch or catheter urine specimens of 2+(1g  albumin/litre)or reagent strip of 1+(0.3g  albumin/litre) if specific gravity is less than 1.030 or PH less than 8.2,3 The hypertension and proteinuria should occur after 28 weeks of gestation.2 Pregnant women with chronic hypertension or cardiac pathology, pulmonary hypertension, pulmonary embolism, antiphospholipid syndrome or any connective tissue disease, multiple pregnancy and non-consenting pregnant women were excluded from the study.                   

 
  STUDY PROCEDURE AND DATA COLLECTION
Data collection: Participants who gave informed consent were enrolled and matched for age with singleton pregnancies of ≥ 28 weeks gestation who are normotensive and the preeclamptic group. A 15-minute interview in which an assistant used a structured questionnaire to obtain information regarding maternal sociodemographic, obstetric and medical histories. The blood pressure using a standard sphygmomanometer (Acuson) with blood pressure measured to the nearest 10mmHg. An acid test strip combur (combes) 10 by Roche was used to test for protein.  Other covariates: Covariates to be considered in the analysis include maternal age and reproductive and medical histories.  
  STATISTICAL ANALYSIS
The data obtained was analyzed using the Statistical Package for Social Sciences (SPSS 26.0).  Demographic and baseline variables were summarized. Multivariable logistic regression was used to examine the relationship between predictor variables.  sociodemographic and clinical variables). Odd ratios were calculated at 95% confidence interval. P-values  was set at <0.05 .









RESULTS
Study Population.
[bookmark: _Hlk199152879]We recruited 50 pregnant women from October 1, 2023, to 21st June, 2024; 25 with pre-eclampsia and 25 normotensive patients. There was no loss due to attrition; the final cohort included all the case and control patients. The socio-demographics of respondents are shown in Table 1. The median age of pre-eclampsia respondents was significantly higher than the normotensive group (p=0.035). Aside the significant difference across the ages of their spouses, no other demographic difference was observed across the pre-eclampsia participants and the control group.
Table 1. Sociodemographic Characteristics of Case- Control Respondents

	Characteristic
	Control  
N = 251
	Pre-eclampsia  
N = 251
	p-value2

	Age
	28.0 (25.0, 33.0)
	31.0 (29.0, 34.0)
	0.035

	
Parity
	
	
	0.4

	multiparous
	12 (48%)
	15 (60%)
	

	nulliparous
	13 (52%)
	10 (40%)
	

	Marital
	
	
	>0.9

	Married
	20 (80%)
	20 (80%)
	

	Single
	5 (20%)
	5 (20%)
	

	Religion
	
	
	0.7

	Christian
	22 (88%)
	20 (80%)
	

	Muslim
	3 (12%)
	5 (20%)
	

	Education
	
	
	0.5

	Secondary
	8 (32%)
	6 (24%)
	

	Tertiary
	17 (68%)
	19 (76%)
	

	Hubby’s age
	32.0 (30.0, 36.0)
	37.0 (34.0, 39.0)
	0.009

	Tribe
	
	
	0.7

	Igbo
	4 (16%)
	7 (28%)
	

	Others
	4 (16%)
	3 (12%)
	

	Yoruba
	17 (68%)
	15 (60%)
	

	1Median (Q1, Q3); n (%)

	2Wilcoxon rank sum test; Pearson's Chi-squared test; Fisher's exact test



Maternal Clinical Characteristics
[bookmark: _Hlk199153006]Differences in maternal clinical characteristics are shown in Table 2 with significant differences seen in both the systolic (p = 0.002). and diastolic pressures (p =0.003). There were also significant differences across mode of delivery (whether vaginal or caesarean surgery) with pre-eclampsia patients undergoing CS in 88% of cases compared to 56% of the control group (p=0.012). There were however no observed differences across heart rates and BMI.

Table 2. Maternal Clinical Characteristics in Case- Control Respondents
	Characteristic
	Control  
N = 251
	Pre-eclampsia  
N = 251
	p-value2

	Weight
	69 (62, 76)
	65 (60, 69)
	0.2

	Height
	1.62 (1.61, 1.67)
	1.61 (1.55, 1.68)
	0.4

	BMI
	26.0 (24.0, 29.0)
	26.0 (24.0, 28.0)
	0.8

	Systolic
	124 (120, 141)
	142 (138, 153)
	0.002

	Diastolic
	75 (70, 84)
	88 (81, 97)
	0.003

	Heart rate
	85 (82, 89)
	86 (80, 89)
	0.8

	Delivery mode
	
	
	0.012

	    Caesarean
	14 (56%)
	22 (88%)
	

	    Vaginal
	11 (44%)
	3 (12%)
	

	1Median (Q1, Q3); n (%)

	2Wilcoxon rank sum test; Pearson's Chi-squared test; Fisher's exact test




Perinatal parameters
[bookmark: _Hlk199153140]There are observed significant differences across both groups in perinatal complications (p=0.008), weight of delivered babies (p=0.005), admission to SCBU (p< 0.001), and APGAR scores (0.004) Table 3. There were, however, no observed differences across pregnancy outcomes.
Table 3. Perinatal parameters in Case- Control Respondents
	Characteristic
	Control  
N = 251
	Pre-eclampsia  
N = 251
	p-value2

	Complication
	
	
	0.008

	   Nil
	23 (92%)
	15 (60%)
	

	Yes
	2 (8.0%)
	10 (40%)
	

	Baby’s gender
	
	
	0.4

	    Female
	13 (52%)
	16 (64%)
	

	    Male
	12 (48%)
	9 (36%)
	

	Birth weight
	2.86 (2.60, 3.20)
	2.40 (2.00, 2.80)
	0.005

	APGAR
	
	
	0.004

	Low
	0 (0%)
	6 (24%)
	

	Moderately Abnormal
	9 (36%)
	2 (8.0%)
	

	Reassuring
	16 (64%)
	17 (68%)
	

	SCBU Admission
	4 (16%)
	20 (80%)
	<0.001

	  Outcome
	
	
	     0.7

	Alive
	23 (92%)
	21 (84%)
	

	Dead
	2 (8.0%)
	4 (16%)
	


                   2Wilcoxon rank sum test; Pearson's Chi-squared test; Fisher's exact test


Perinatal Complications and Admissions
Across both case and control patients, hypertension and eclampsia were the most common pregnancy complications with a higher proportion in the pre-eclampsia group (Figure 1). The most common indication for cesarean section in this study was severe eclampsia followed by unfavourable cervix (Figure 2), while the cause for SCBU admission in pre-eclampsia in the  study was premature births, followed by fetal distress and neonatal sepsis (NNS) (Figure 3).


Figure 1. Complications in Pre-eclampsia and Control Patient
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Figure 2. Indications for Caesarean Surgery.
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Figure 3. Indications for SCBU Admissions.
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Discussion 
Preeclampsia negatively affects both maternal and fetal outcomes. Numerous studies have consistently confirmed its detrimental effects on mothers and babies. [1,4,5]
The study showed that preeclamptic patients had more cesarean deliveries compared to normotensive patients. This is the safest and most expedited mode of delivery is carried out in the presence of fetal compromise in preeclamptic cases. This cesarean section was carried out to forestall further deterioration of the already compromised utero-fetal condition. Preterm delivery accounts significantly for the complication of prematurity as seen in the preeclamptic group, warranting more special care  baby unit admission [1,5,6,7,8,9.10]
The World Health Organisation recommends a caesarean rate of 10- 15 %.[11] However, in Nigeria, studies reporting delivery methods for women with pre-eclampsia/eclampsia have shown high caesarean delivery rates ranging from 48.42% to 71.2%.[12,13] The result of the late referral and the presence of dire obstetrics and prenatal complications of preeclampsia. Most of the patients had no antenatal care, presenting in life-threatening conditions and on referral, necessitating abdominal delivery.  As a means of prevention,  early recognition of at-risk patients, timely referral to tertiary hospitals, and the antenatal use of aspirin, calcium supplements, and improved maternal and neonatal services may reduce the cesarean rate to an acceptable level.[ 9,10,12,14,]
The study highlighted the risks that preeclampsia poses to fetal well-being, particularly a significant increase in low birth weight (LBW) neonates within the preeclamptic group compared to the normotensive group. This outcome is attributable to inadequate oxygenation and nutrient supply due to the chronic effects of abnormal placental flow associated with preeclampsia, which can result in intrauterine growth restriction, preterm birth, and low birth weight. The majority of the babies born to the preeclamptic group were low birthweights below 2.5kg because of premature deliveries and chronic complications of hypertension.  A systematic review and meta-analysis conducted by Getaneh et al. revealed a 3.89-fold increase in low birth weight in a pregnancy  induced hypertension(OR = 3.89, 95% CI: 2.66, 5.69).15 Our study mirrors this trend, showing an increase in neonatal admissions and the burden on neonatal care services.  

 The substantial impact of pre-eclampsia/eclampsia contributes significantly to the complications associated with stillbirths and early perinatal deaths.[7,8,12] This was reflected in our study as the reasons for admission into the special baby care unit of the majority of the preeclamptic mother babies were prematurity, fetal distress and birth asphyxia, with an overall admission rate of  50%.  Similar outcomes have been reported across the globe in several studies, revealing the deteriorating effect of preeclampsia and eclampsia on fetal and neonatal wellbeing [3,10,12,13,14,18] In addition, a perinatal mortality rate of 20.5% was observed in our study.  A nationwide survey conducted across 42 Nigerian tertiary hospitals revealed that eclampsia accounts for one-fifth of maternal deaths, double the rate of postpartum haemorrhage (PPH).[13] Our study recorded no maternal death may be a limitation of low sample size. 
Several risk factors have been linked to preeclampsia in our study, including nulliparous, lack of antenatal care, and a previous history of hypertensive disease. Faiza et al found a 70%  risk of having preeclampsia among primigravida.[16] Similarly, Haile et al study found that the likelihood of developing preeclampsia in primigravida is 5.41 times more than in multigravida (AOR: 5.41; 95% confidence interval [CI]: 2.85, 10.29) and is attributed to the immunological challenges that occur in first pregnancies between maternal and fetal genes.[17] The immune challenges during early pregnancy stem from poor immunotolerance and propose a key mechanism in the pathogenesis of preeclampsia. 
 
Another notable finding is the husband's age. Older paternal age was predominant in the preeclampsia group.13 Abnormal placentation has been a known cause of the pathophysiology of preeclampsia.  The placenta is genetically formed from both maternal and paternal origins.  Abnormal placentation is the underlying cause of preeclampsia.[19,20] A significant factor contributing to a proportion of preeclampsia could be the new genetic mutations that arise from advanced paternal age. Understanding these connections underscores the importance of considering paternal age in pregnancy and maternal health.[20] 
Conclusion
Preeclampsia significantly worsens maternal and fetal outcomes, leading to increased rates of cesarean delivery, preterm birth, low birth weight, neonatal admissions, and perinatal mortality. Contributing factors include nulliparity, lack of antenatal care, and advanced paternal age. Early detection, improved antenatal services, and timely referral are essential to reducing its burden and improving outcomes in affected populations.

[bookmark: _GoBack]Ethical consideration
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Consent: All participants gave  oral and written  consent to participate in the study 
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