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Introduction: Hypertensive disorders, encompassing chronic hypertension, gestational hypertension, preeclampsia (PE), eclampsia,
and superimposed preeclampsia, impact up to 10% of pregnancies globally and contribute to significant maternal and neonatal
morbidity and mortality.

Aim: This study aimed to compare the clinical characteristics of women with preeclampsia and evaluate the associated maternal and
neonatal outcomes across different subtypes of preeclampsia.

Patient and Methods: This retrospective study was conducted among patients diagnosed with preeclampsia at the Maternal-Fetal
Medicine department in National Guard Health Affairs, Riyadh, Saudi Arabia, between January 2019 and January 2024 (5 years).
All pregnant females diagnosed with preeclampsia were involved. Data collected include age, gravity, parity, BMI, antihypertensive
medication use, Magnesium sulfate use, type of preeclampsia, history of preeclampsia, length of hospital stay, and neonatal
outcomes.

Results: Two hundred and seventy-one patients were analyzed and classified into 4 groups: Mild preeclampsia (N=117; 43.2%),
severe preeclampsia (N=102; 37.6%), postpartum preeclampsia (N=42; 15.5%), and superimposed preeclampsia (N=10; 3.7%).
The mean maternal age was 32 years, and the mean BMI was 31.2 kg/m2. Superimposed preeclampsia was associated with early
preterm delivery (p=0.029), and emergency cesarean section (p=0.010). Stillbirth prevalence among PE patients was 5.5%
(N=15).

Conclusion: Superimposed preeclampsia was associated with adverse maternal outcomes, including lower gestational age at delivery
and increased emergency cesarean section rates. However, these findings should be interpreted carefully due to the small sample size
of the superimposed preeclampsia subgroup. Stillbirth occurred in 5.5% of cases and was observed among patients with severe
preeclampsia; however, no statistically significant difference was identified between groups. Further prospective studies are warranted
to better understand these associations and improve maternal and neonatal outcomes.

Plain Language Summary: Preeclampsia is a serious condition that can occur during pregnancy. It poses significant risks to both
the mother and the neonate. This study reviewed medical records of 271 pregnant women diagnosed with preeclampsia over a period
five years. Patients were grouped based on the type of preeclampsia: mild, severe, postpartum, or superimposed preeclampsia. The
results showed that women with superimposed preeclampsia had more complications, including lower gestational age at delivery and
higher chance of emergency cesarean section. Stillbirth occurred in 5.5% of all cases and was more frequently observed in severe
preeclampsia. Understanding how different types of preeclampsia affect outcomes can help guide better monitoring and care for
women with this condition.
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Introduction

Hypertensive disorders, encompassing chronic hypertension, gestational hypertension, preeclampsia, eclampsia, and
superimposed preeclampsia, impact up to 10% of pregnancies globally and contribute to roughly 10% of maternal
deaths in the United States. Over the past few decades, there has been a rise in the occurrence of preeclampsia, leading to
increased health risks for both mothers and newborns." An overlooked epidemiological aspect of hypertensive disorders
of pregnancy (HDPs) is their prevalence and mortality rates, which vary significantly based on race and ethnicity.*~
These variations highlight the importance of understanding risk factors associated with maternal hypertension, such as
advanced maternal age (over 40 years), pre-pregnancy obesity, excessive weight gain during pregnancy, and the
development of gestational diabetes.”

Preeclampsia is described as new onset hypertension after 20 weeks of gestation, defined by systolic blood pressure
>140 mmHg and/or diastolic blood pressure >90 mmHg, accompanied by proteinuria and/or malfunctioning of vital
organs like the kidneys, liver, central nervous system, lungs, or decreased platelet count. This definition aligns with
established diagnostic criteria reported in the literature.'*

Eclampsia is a severe complication of preeclampsia characterized by the occurrence of generalized tonic-clonic
seizures. These seizures can occur before childbirth (antepartum), during labor (intrapartum), or after delivery (post-
partum). While uncommon before 20 weeks of gestation, documented cases associated with gestational trophoblastic
disease have been reported.*

The overall prevalence of preeclampsia and eclampsia among adolescent women is 6.7%.° The pathogenesis of
preeclampsia is unpredictable; no exam or test can predict its development. However, potential risk factors for
developing preeclampsia include history of preeclampsia, obesity, chronic high blood pressure or kidney disease before
pregnancy, age more than 40, multiple gestation, African American ethnicity, and family history.”® Preeclampsia is also
more common among women who have history of lupus, rheumatoid arthritis, urinary tract infections, polycystic ovary
syndrome, and gestational diabetes.'® ' Several acute maternal complications of preeclampsia and eclampsia including
liver rupture, hypertensive emergency, renal failure, pulmonary edema, disseminated intravascular coagulopathy (DIC),
hypertensive encephalopathy, cortical blindness, and HELLP syndrome.'* The study by Baha M. Sibai found that 53
pregnancies complicated by eclampsia 13% of the pregnancies could be considered to have severe preeclampsia prior to
seizure.'> A study in the United Kingdom reported similar findings in which high blood pressure (>120 mmHg diastolic)
was recorded in 20% of patients with eclampsia.'® A form of hypertensive encephalopathy where an acute rise in blood
pressure causes loss of cerebral blood flow (CBF) autoregulation and hyperperfusion of the brain that results in vasogenic
edema formation and subsequent seizure is considered to be the pathogenesis of eclamptic seizure.'” Three categories are
important for effective preeclampsia management; prevention of preeclampsia, ecarly detection, and treatment.
Magnesium sulfate (MgSO,) is the drug of choice for prevention of eclampsia while other anticonvulsant agents such
as diazepam are not appropriate treatments in the prevention of convulsions.'®

Several risk factors were identified for preeclampsia. For example, a cross sectional study conducted at King
Abdulaziz University Hospital in Jeddah, Saudi Arabia, studied 370 pregnant women between March to May 2016.
Higher risk of preeclampsia was associated with older age (=35 years), smoking, multiple pregnancies, family history of
diabetes mellitus, and chronic hypertension.'” In correlation with these findings, studies in Nigeria and Pakistan also
reported significant associations with advanced maternal age, obesity, parity, smoking, and family history of diabetes
mellitus and hypertension.?**!

Moreover, according to the American College of Obstetricians and Gynecologists, the common clinical manifesta-
tions of preeclampsia include persistent elevated blood pressure, proteinuria, edema, visual disturbances, epigastric pain,
decreased platelet count, elevated liver enzymes, and impaired renal function.”? Additionally, North Western Armed
Forces Hospital Program in Tabuk, Saudi Arabia, has reported similar clinical manifestations of preeclampsia among
Saudi women.>* With this information in hand, it is important to review and understand the charactretics of preeclamptic
patients and aid in preventing complications that may arise. Despite the extensive literature describing the epidemiology,
risk factors, and complications of preeclampsia, there remains limited comparative data on maternal and neonatal

outcomes across different subtypes of preeclampsia, particularly in Middle Eastern populations. In addition, variations
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in clinical presentation and outcomes across these subtypes are not fully understood. Building on this need, this study
aimed to compare the clinical characteristics and maternal and neonatal outcomes across different subtypes of pre-
eclampsia in a tertiary care center in Saudi Arabia. We hypothesized that outcomes may differ between preeclampsia
subtypes, with more severe forms being associated with worse maternal and neonatal outcomes.

Methods

This study was conducted in the Maternal-Fetal Medicine Department at National Guard Health Affairs (NGHA) in
Riyadh, Saudi Arabia, a tertiary care center. This is a retrospective chart review utilizing the BESTCare electronic health
record (EHR) system at NGHA to analyze medical records of pregnant patients diagnosed with preeclampsia who
received care between January 2019 and January 2024. All pregnant women diagnosed with preeclampsia during the
study period were included. Missing data were reported where present and were not included in the statistical analysis for
the affected variables.

Data collection was performed using a structured checklist that extracted key details from patient records, including
demographic information (age, BMI, gravida, parity), type of preeclampsia (mild preeclampsia, severe preeclampsia,
postpartum preeclampsia, superimposed preeclampsia), obstetric outcomes (mode of delivery, gestational age at delivery,
fetal outcomes, complications), hospital course (length of stay) and neonatal outcomes.

Preeclampsia was defined as new-onset hypertension after 20 weeks of gestation accompanied by proteinuria and/or
end-organ dysfunction, according to established diagnostic criteria reported in the literature. Superimposed preeclampsia
was defined as preeclampsia occurring in patients with pre-existing chronic hypertension. The classification of pre-
eclampsia subtypes was based on these definitions.

Data analysis was conducted using SPSS software (version 28), with categorical variables summarized using
frequencies and percentages, and continuous variables presented as means, ranges, and standard deviations. The Chi-
square test (or Fisher’s Exact test) was used to assess categorical associations, while the Student’s ¢-test was employed to
compare continuous variables, with a significance level set at p-value < 0.05.

Results

This study analyzed two hundred and seventy-one patients. As seen in Table 1, patients’ mean age was slightly higher in
postpartum preeclamptic patients (mean: 33.8 years) but were not significantly different across the groups (p=0.165). The
mean BMI was higher in the superimposed preeclamptic group (mean: 33.9 kg/m2; p=0.166), (80%; p=0.751) being
obese. The number of gravidities (p=0.672) and parity (p=0.398) were almost similar across the groups. Further, the
mean gestational age was statistically significantly lower among superimposed preeclamptic patients (mean: 31.7 weeks;
p=0.004), and early preterm was also more frequently observed in this group (p=0.029). Additionally, the number of
gestation (p=0.754) and history of preeclampsia in previous pregnancy (p=0.150) were similar across the groups.

Regarding the maternal outcomes of preeclamptic patients (Table 2), superimposed preeclamptic patients were
associated with emergency caesarean section (p=0.010). However, the use of analgesia/anesthesia (p=0.059) was not
significantly different across the groups (p=0.059). Also, the mean duration of hospital stay among preeclamptic patients
did not differ significantly across the groups (p=0.267).

Regarding neonatal outcomes of preeclamptic patients (Table 3), the birth weight level was similar among pre-
eclamptic patients (p=0.207), while neonate resuscitations were less associated with mild preeclampsia (p=0.001).

Regarding medications used among preeclamptic patients (Table 4), it was observed that the use of methyldopa
(p=0.804), Nifedipine (p=0.462), and Labetalol (p=0.263) were similar across the groups, while the use of Hydralazine
was significantly higher in severe preeclamptic patients (p=0.032). Also, superimposed patients were associated with the
usage of MgSQ, (p<0.001).

The characteristics of the stillbirth babies have been described in Table 5. Baby #7 had the highest maternal age (44
years), while baby #5 showed the lowest (20 years). Seven of the stillbirths were born by mothers with severe
preeclampsia. Also, 7 of them were delivered by normal vaginal delivery (NVD) and 5 of them by Emergency
C-section. The highest birth weight was recorded by baby #3 (3.49 kg), while baby #12 recorded the lowest (0.34 kg).
Only baby #1 had neonate resuscitation.
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Table | Maternal Characteristics in Relation to Diagnosis (n=271)

Study Variables Mild Severe Postpartum | Superimposed | P-value’
Preeclampsia | Preeclampsia | Preeclampsia | Preeclampsia
N (%) N (%) N (%) N (%)
(n=117) (n=102) (n=42) (n=10)
Age in years (mean * SD) 322 +£7.10 31.1 + 6.64 338 £ 633 33.1 £ 621 0.165%
BMI kg/m2 (mean * SD) 31.7 £ 6.43 302 £ 5.16 315791 339 + 6.08 0.166*
® Normal (18.5-24.9) 13 (11.1%) 14 (13.7%) 07 (16.7%) 0 0.751
® Overweight (25-29.9) 36 (30.8%) 29 (28.4%) 12 (28.6%) 02 (20.0%)
® Obese (230) 68 (58.1%) 59 (57.8%) 23 (54.8%) 08 (80.0%)
Gravidity
® One 34 (29.1%) 34 (33.3%) 10 (23.8%) 02 (20.0%) 0.672
® Two 22 (18.8%) 17 (16.7%) 05 (11.9%) 02 (20.0%)
® Three 15 (12.8%) 13 (12.7%) 05 (11.9%) 0
® Four 10 (08.5%) 12 (11.8%) 07 (16.7%) 03 (30.0%)
® Five or more 36 (30.8%) 26 (25.5%) 15 (35.7%) 03 (30.0%)
Parity
® None 41 (35.0%) 39 (38.2%) Il (26.2%) 02 (20.0%) 0.398
® One 27 (23.1%) 20 (19.6%) 07 (16.7%) 02 (20.0%)
® Two 13 (11.1%) 15 (14.7%) 05 (11.9%) 02 (20.0%)
® Three 12 (10.3%) 11 (10.8%) 07 (16.7%) 04 (40.0%)
® Four 09 (07.7%) 07 (06.9%) 06 (14.3%) 0
® Five or more 15 (12.8%) 10 (09.8%) 06 (14.3%) 0
Gestational age (mean * SD) 359 £ 4.11 348 + 4.15 36.2 +3.30 31.7 + 449 0.004%%}
® Early preterm (<34 weeks) 25 (21.4%) 39 (38.2%) 08 (19.0%) 06 (60.0%) 0.029**
® |ater preterm (34-36 weeks) 26 (22.2%) 21 (20.6%) 10 (23.8%) 03 (30.0%)
® Early full term (37-38 weeks) 36 (30.8%) 23 (22.5%) 14 (33.3%) 0l (10.0%)
® Full term (39—40 weeks) 29 (24.8%) 14 (13.7%) 09 (21.4%) 0
® |ate- and post-term (24| weeks) 0l (0.90%) 05 (04.9%) 0l (02.4%) 0
Number of gestation
® Singleton 112 (96.6%) 98 (98.0%) 39 (95.1%) 09 (100%) 0.754
® Multiple 04 (03.4%) 02 (02.0%) 02 (04.9%) 0
History of preeclampsia in previous pregnancy
® No 90 (76.9%) 88 (86.3%) 37 (88.1%) 07 (70.0%) 0.150
® Yes 27 (23.1%) 14 (13.7%) 05 (11.9%) 03 (30.0%)

Notes: SP-value has been calculated using Chi-square test. *P-value has been calculated using One-way ANOVA test. **Significant at p<0.05 level.

Discussion

This study investigated the characteristics of preeclampsia during pregnancy. Evidence suggests that mild preeclampsia
showed the highest prevalence among preeclamptic types (43.2%), followed by severe (37.6%) and postpartum (15.5%),
while superimposed preeclampsia was the least common (3.7%). Early recognition, careful monitoring, and medical
intervention could prevent preeclamptic complications during pregnancy. Hence, regular prenatal check-ups are neces-
sary to monitor blood pressure, protein in the urine, and other signs of preeclampsia during pregnancy.

Compared with preeclampsia, superimposed preeclampsia confounds approximately 20% of pregnancies in patients
with chronic hypertension and is correlated with a higher risk of maternal and perinatal morbidity.* In our study, patients
with superimposed preeclampsia were associated with lower gestational age at delivery and and emergency cesarean
section. Notwithstanding these reports, several studies documented risk factors associated with preeclampsia. For

example, according to the reports of Alalem and Aldukkan, preeclampsia was associated with twin pregnancies,
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Table 2 Maternal Outcome in Relation to Diagnosis (n=271)

Variables Mild Severe Postpartum | Superimposed | P-value¥
Preeclampsia | Preeclampsia | Preeclampsia | Preeclampsia
N (%) N (%) N (%) N (%)

(n=117) (n=102) (n=42) (n=10)
Delivery method
® NSVD 55 (47.0%) 32 (31.4%) 20 (47.6%) 03 (30.0%) 0.010%*
® C-section elective 09 (07.7%) 09 (08.8%) 02 (04.8%) 0
® C-section emergency 44 (37.6%) 60 (58.8%) 15 (35.7%) 07 (70.0%)
® Other 09 (07.7%) 0l (01.0%) 05 (11.9%) 0
Analgesia/Anesthesia
® None 25 (21.4%) 18 (17.6%) 12 (28.6%) 0l (10.0%) 0.059
® [M/IV analgesia 13 (11.1%) 12 (11.8%) 04 (09.5%) 02 (20.0%)
® [ntrathecal 06 (05.1%) Il (10.8%) 02 (04.8%) 0
® Epidural 39 (33.3%) 21 (20.6%) 11 (26.2%) 0l (10.0%)
® Spinal 25 (21.4%) 23 (22.5%) 06 (14.3%) 06 (60.0%)
® General 09 (07.7%) 17 (16.7%) 07 (16.7%) 0
Length of hospital stay (mean * SD) 11.3 £295 6.46 = 2.60 6.71 + 4.04 6.90 + 2.42 0.267%

Notes: SP-value has been calculated using Chi-square test. *P-value has been calculated using one-way ANOVA test. *Significant at p<0.05 level.

Table 3 Neonatal Outcome in Relation to Diagnosis (n=271)

Variables Mild Severe Postpartum | Superimposed P-value$
Preeclampsia | Preeclampsia | Preeclampsia | Preeclampsia
N (%) N (%) N (%) N (%)

(n=117) (n=102) (n=42) (n=10)
Birth weight
® |low (<2.5 kg) 48 (46.2%) 52 (59.1%) 19 (47.5%) 08 (80.0%) 0.207
® Normal (2.5-4 kg) 55 (52.9%) 36 (40.9%) 20 (50.0%) 02 (20.0%)
® High (4 kg) 01 (01.0%) 0 0l (02.5%) 0
Neonate resuscitation
® No 85 (72.6%) 47 (46.1%) 24 (57.1%) 05 (50.0%) 0.001**
® Yes 32 (27.4%) 55 (53.9%) 18 (42.9%) 05 (50.0%)
Baby condition
® Alive 107 (94.7%) 93 (93.0%) 40 (97.6%) 09 (90.0%) 0.681
® Stillbirth 06 (05.3%) 07 (07.0%) 0l (02.4%) 01 (10.0%)

Notes: *P-value has been calculated using Chi-square test. **Significant at p<0.05 level.

terminated pregnancies, diabetes, family history of diabetes mellitus, women having a family history of hypertension,

women with severe to mild anemia, tobacco smoking, asthma, and age 35 years or higher.'” Corroborating these reports,

Anorlu et al revealed that the factors that increased the risk of preeclampsia include nulliparity, stressful work, stressful

home environment, previous history of preeclampsia, previous history of chronic hypertension, elevated body weight

(>80 kg) and multiple pregnancies.’’ However, a previous report enunciated in Tanzania revealed that risk factors

associated with severe preeclampsia include maternal age between 15 to 20 years, pregnancy from a new partner/

husband, diabetes prior to conception, family history of high blood pressure, having high blood pressure in a previous

pregnancy, multifetal gestation and paternal age over 45 years.”” In our study, we found no significant relationships

between preeclampsia in terms of maternal age, BMI, gravidity, parity, number of gestation, and history of preeclampsia

in a previous pregnancy (p>0.05). These findings may be attributed to population diversity, study design, sample size,

definitions, and diagnostic criteria.
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Table 4 Medications in Relation to Diagnosis (n=271)

Variables Mild Severe Postpartum | Superimposed | P-value’
Preeclampsia | Preeclampsia | Preeclampsia | Preeclampsia
N (%) N (%) N (%) N (%)

(n=117) (n=102) (n=42) (n=10)
Antihypertensive medication
® Methyldopa 02 (01.7%) 02 (02.0%) 0 0 0.804
® Nifedipine 0 0l (01.0%) 0l (02.4%) 0 0.462
® Labetalol 90 (76.9%) 85 (83.3%) 33 (78.6%) 10 (100%) 0.263
® Hydralazine 42 (35.9%) 56 (54.9%) 16 (38.1%) 05 (50.0%) 0.032%*
MgSO,
® No 48 (41.0%) 07 (06.9%) 17 (40.5%) 0l (10.0%) <0.001**
® Yes 69 (59.0%) 95 (93.1%) 25 (59.5%) 09 (90.0%)

Notes: SP-value has been calculated using Chi-square test. **Significant at p<0.05 level.

Table 5 Descriptive Characteristics of Stillbirth Babies

Baby List | Maternal Age Type of Preeclampsia Mode of Delivery | Birth Weight | Neonate Resuscitation
in Years
Baby | 25 Severe preeclampsia NVD 0.72 Yes
Baby 2 29 Severe preeclampsia NVD 0.45 No
Baby 3 27 Severe preeclampsia NVD 349 No
Baby 4 38 Mild preeclampsia NVD (Kiwi) 2.81 No
Baby 5 20 Postpartum preeclampsia Emergency C-section 2.31 No
Baby 6 35 Mild preeclampsia Emergency C-section 1.86 No
Baby 7 44 Mild preeclampsia Emergency C-section 1.80 No
Baby 8 31 Severe preeclampsia NVD 1.57 No
Baby 9 33 Severe preeclampsia NVD 0.70 No
Baby 10 37 Mild preeclampsia Emergency C-section 0.50 No
Baby I 35 Superimposed preeclampsia NVD 0.45 No
Baby 12 39 Mild preeclampsia NVD 0.34 No
Baby 13 40 Severe preeclampsia Emergency C-section | Not available* No
Baby 14 40 Mild preeclampsia Not available* Not available* No
Baby 15 31 Severe preeclampsia NVD Not available* No

Notes: *This table presents descriptive data only. Missing values are reported as “Not available” and were excluded from statistical analysis.

Women with mild PE were less likely to require neonate resuscitation (p=0.001) and were less frequently treated with
Hydralazine (p=0.032). In our study, MgSO, prescriptions were common in patients with more serious maternal PE,
including severe and superimposed PE. Literature suggests that patients with superimposed PE could exhibit worse
maternal outcomes than those with mild PE. Despite the fact that both cases could have similar neonatal outcomes,
superimposed PE had increased maternal complications compared to PE alone.?®

Examining the details of stillbirth among PE patients showed that cases were distributed across different preeclampsia
subtypes, with severe PE (7/15) and mild PE (6/15), without statistically significant differences between the groups (p=0.681).
Maternal age ranged from 20 years to 44 years, reflecting a broad age distribution and indicating that stillbirth among
preeclamptic patients is not limited to a specific maternal age group. Regarding mode of delivery, normal delivery (8 out of 15
cases) and emergency cesarean section (5 out of 15 cases). The highest birthweight being recorded was 3.49 kg, while 0.34 kg
was the lowest. Only one patient had neonate resuscitation. Overall, the prevalence of stillbirth among PE patients was 5.5%.
This prevalence is consistent with the study of Ngwenya et al,>” reporting a prevalence of stillbirth among severe PE patients at

9.8%. Timely intervention, careful monitoring, and patient education are keys to preventing stillbirth among PE’s population.
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Conclusion

This study provides evidence that superimposed preeclampsia was associated with lower gestational age at delivery and
increased emergency cesarean section rates. Further, the use of MgSO,4 was more frequent among this group of patients.
Nevertheless, stillbirth was observed among patients with severe preeclampsia. These findings highlight the importance
of careful monitoring and individualized management of patients with different subtypes of preeclampsia to reduce
maternal and fetal complications. However, the findings should be interpreted with caution, particularly given the
relatively small sample size of the superimposed preeclampsia group. Further prospective studies are warranted to better
understand these associations and improve maternal and neonatal outcomes.

Data Sharing Statement
The data that support the findings of this study are available from the corresponding author, S.J., upon reasonable request.
The data are not publicly available due to institutional restrictions and the presence of information that could compromise
patient confidentiality. The data were obtained from the Maternal-Fetal Medicine Department at the National Guard
Health Affairs — Riyadh, Saudi Arabia.
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under expedited review and conducted in accordance with the principles of the Declaration of Helsinki. This retro-
spective chart review utilized anonymized patient records obtained from the BESTCare electronic medical record system.
As the study involved secondary analysis of de-identified data, the requirement for informed consent was waived by the
Institutional Review Board.
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