Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi
The Journal of Gynecology-0bstetrics and Neonatology

OZGUN ARASTIRMA / ORIGINAL ARTICLE

DOI: 10.38136/jgon. 1440611

Evaluation of preeclampsia outcomes in de novo preeclampsia and superimposed
preeclampsia: A case-control study from a tertiary center
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basamak bir merkezden vaka kontrol ¢calismasi

Goksun IPEK', ©Atakan TANACAN', ©Zahid AGAOGLU', ©Ayca PEKER', ©Giilcan OKUTUCU", ©Dilek SAHIN?

'Division of Perinatology, Department of Obstetrics and Gynecology, Turkish Ministry of Health Ankara City Hospital, Ankara, Turkey.
“Division of Perinatology, Department of Obstetrics and Gynecology, Turkish Ministry of Health Ankara City Hospital, University of Health Sciences,
Ankara, Turkey

ABSTRACT

Aim: To compare de novo and superimposed preeclampsia outcomes and
evaluate the role of chronic hypertension in preeclampsia outcomes

Materials and Method: The present retrospective case-control study
was conducted on 250 pregnant women diagnosed with preeclampsia,
including 100 patients in the superimposed preeclampsia group and 150
in the de novo preeclampsia group. The control group comprised 200 low-
risk pregnant women consecutively delivered in the same timeline. The
demographic specialties and obstetric and neonatal outcomes of the de novo
and superimposed preeclampsia groups were compared with the control group
and also between preeclampsia groups. Parameters were then evaluated using
the literature findings.

Results: Early onset preeclampsia and preterm delivery rates were higher
in the superimposed preeclampsia group, with p-values of 0.046 and
0.026, respectively. Prodromal symptoms were lower in the superimposed
preeclampsia group than in the de novo preeclampsia group (p=0.029). Fetal
growth retardation was higher in both preeclampsia groups than in the control
group, with a p-value of <0.001. Severe preeclampsia rates were similar in the
preeclampsia groups, with a p-value of 0.278.

Conclusion: The presented study showed in a single tertiary center
experience that chronic hypertension is an individual risk factor for early-
onset preeclampsia occurrence and preterm delivery. Because the prodromal
symptoms are seen less in a superimposed preeclampsia group than in
the de novo preeclampsia group, obstetricians must be careful with severe
preeclampsia in such a specific patient group.

Keywords: Superimposed preeclampsia outcomes; preeclampsia outcomes;
adverse outcomes; chronic hypertension
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Amag: De novo ve superempoze preeklampsi sonuglarini karsilastirmak ve
kronik hipertansiyonun preeklampsi sonuglarindaki roliinii degerlendirmek.

Gerecler ve Yontem: Mevcut retrospektif vaka-kontrol galismasi, 100’i
stiperempoze preeklampsi grubunda, 150’si de novo preeklampsi grubunda
olmak tizere, preeklampsi tanisi alan 250 hamile kadin tizerinde gerceklestirildi.
Kontrol grubu, ayni zaman araliginda ardi ardina dogum yapan 200 diisiik
riskli hamile kadindan olusuyordu. De novo ve siiperempoze preeklampsi
gruplarinin demografik ozellikleri, obstetrik ve neonatal sonuglari kontrol grubu
ile karsilastirildi. Sonuglar preeklampsi subgruplar arasinda da karsilastirildi
ve daha sonra parametreler literatiir bulgulanyla birlikte degerlendirildi.

Bulgular: Erken baslangicli preeklampsi ve erken dogum oranlari, siiperempoze
preeklampsi grubunda p degerleri sirasiyla 0,046 ve 0,026 ile daha yiiksekti.
Prodromal semptomlarin varligi, stiperempoze preeklampsi grubunda de novo
preeklampsi grubuna gore daha diistiktii (p=0,029). Fetal biiyiime geriligi her
iki preeklampsi grubunda da p degderi <0,001 ile kontrol grubuna gére daha
yiiksekti. Siddetli preeklampsi oranlari preeklampsi gruplarinda p degeri 0,278
ile benzerdi.

Sonug: Sunulan calisma, dgiincii basamak tek merkez deneyiminde, kronik
hipertansiyonun erken baslangicli preeklampsi olusumu ve erken dogum icin
bagimsiz bir risk faktorii oldugunu gdstermistir. Siiperempoze preeklampsi
grubunda prodromal semptomlar de novo preeklampsi grubuna gore daha az
goriildiigi icin, bu spesifik hasta grubunda siddetli preeklampsi konusunda
kadin dogum uzmanlarinin dikkatli olmasi gerekmektedir.

Anahtar Kelimeler: Siiperempoze preeklampsi, preeklampsi sonuglari,
olumsuz gebelik sonuglari, kronik hipertansiyon
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INTRODUCTION

Preeclampsia is accepted as a pregnancy-specific multisystem
disorder accompanied by hypertension, permeability increase, and
microvascular thrombosis (1). Preeclampsia prevalence is 5-8%
and is the leading cause of both fetal and maternal morbidity and
also mortality (2). There are two possible ways in which it can
occur: in previously healthy women by de novo preeclampsia
or pregnancies with chronic hypertension called superimposed
preeclampsia (3).

Prediction of de novo preeclampsia in healthy pregnancies before
it occurs is challenging. Some risk factors for having preeclampsia
in pregnancies were determined, and high-risk pregnancies
are defined by ACOG guidelines (4). Recently, studies have been
continuing to predict and prevent preeclampsia, focusing on clinical
and laboratory markers. However, the only preventive situation
whose effectiveness is accepted today is starting aspirin from
12 weeks onwards in patients with risk factors and performing
appropriate blood pressure and pregnancy checks (5).

Chronic hypertension has become one of the most frequent diseases
seen in the reproductive age, with increasing maternal age. All
chronic hypertension patients are candidates for superimposed
preeclampsia. Superimposed preeclampsia develops in up to 30%
of chronic hypertensive pregnancies. Diagnosis is made by new
onset of proteinuria or worsening preexisting proteinuria, blood
pressure control, and/or laboratory abnormalities (3). Generally,
superimposed preeclampsia occurs earlier and is more severe than
preeclampsia without chronic hypertension etiology.

Prevention and prediction of superimposed preeclampsia before it
develops is a major task for obstetricians. None of the laboratory
or ultrasonography findings has specified the prediction of
superimposed preeclampsia occurring in patients with chronic
hypertension. The only preventive choice, similar to de novo
preeclampsia, is accepted as starting aspirin from 12 weeks
onwards in patients with chronic hypertension and performing
appropriate blood pressure control with appropriate medication.
The termination of pregnancy is the only effective way of certain
treatment.

This study hypothesized and evaluated whether the underlying
gestational or chronic hypertension has a determining effect on
pregnancy outcomes in pregnant women with preeclampsia who
were followed up in the same tertiary center and managed in the
same manner.

MATERIAL AND METHODS

The present retrospective case-control study was conducted
on pregnant women with preeclampsia and low-risk pregnant
women as the control group. Patient demographic information
and neonatal-obstetric outcomes were taken from the hospital
database. Patients with preeclampsia and delivered between
January 2021 - June 2023, having a singleton pregnancy, maternal
age between 18-45 years, and no chronic systemic diseases
except for hypertension were included in the study. Patients
were categorized according to having de novo preeclampsia or
superimposed preeclampsia. The control group comprised 200 low-
risk pregnant women consecutively delivered in the same timeline.
Chronic hypertension diagnosed before mid-pregnancy with a new
onset of proteinuria or worsening preexisting proteinuria, blood
pressure control, and/or laboratory abnormalities was defined as
superimposed preeclampsia. New-onset hypertension after mid-
pregnancy with accompanying either proteinuria or end-organ
failure was defined as de novo preeclampsia. Severe preeclampsia
criteria were determined based on ACOG guidelines (6). Severe
headache, visual disturbance and epigastric pain were defined as
prodromal symptoms. All high-risk patients in the de novo group
and those in the superimposed preeclampsia group were given
acetylsalicylic acid prophylaxis. All severe preeclampsia-diagnosed
patients were administered magnesium sulfate treatment for
eclampsia prevention. Preeclampsia development before 34 weeks
was accepted as early-onset preeclampsia as in the literature (7).
This study was approved by the “Institutional Review Board of the
University of Health Sciences Turkey, Ankara Bilkent City Hospital
Ethics Committee” (approval number: E2-24-6138).

Hypertensive patients were followed closely and multidisciplinary
by cardiology and perinatology departments with appropriate
antihypertensive treatments for blood pressure, proteinuria, and
laboratory abnormalities.

Preeclampsia and  superimposed preeclampsia  groups’
demographic specialties and obstetric and neonatal outcomes were
compared between groups. Parameters were then compared with
the literature.

The statistical analyses used IBM Inc., Armonk, NY, USA’s Statistical
Package for the Social Sciences version 23. All descriptive statistics
were presented as the mean and standard deviations (SD) due to
the consistency with a normal distribution. The ANOVA test was
used to compare the parameters between the groups. Categorical
variables were presented as numbers and percentages. Statistical
significance was a two-tailed P value of 0.05 with a 95% confidence
interval.
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RESULTS

The study was conducted on 150 patients with de novo preeclampsia,
100 patients with superimposed preeclampsia, and 200 low-risk
pregnant women in the control group. Demographic parameters
were similar between de novo preeclampsia and control groups.
However, maternal age and gravida were higher in the superimposed
preeclampsia group compared to the control group. Maternal
demographic characteristics of groups are shown in Table 1.

Adverse neonatal outcomes were all found to be statistically higher
both in de novo preeclampsia and in the superimposed preeclampsia
groups compared to the control group. The only statistical difference
observed between preeclampsia and superimposed preeclampsia
was gestational age at birth. Neonatal outcomes characteristics of
groups are shown in Table 2.

When the groups were evaluated according to the obstetric
outcomes, neonatal invasive care unit admission and fetal growth
retardation ratios were higher in both preeclampsia groups
than in the control group. Early onset preeclampsia was higher

in the superimposed preeclampsia group, and the presence of
prodromal symptoms was lower than in the de novo preeclampsia
group. Obstetric outcomes characteristics of groups are shown
in Table 3.

Other obstetric complications seen in preeclampsia groups
were placenta abruption, fetal demise, posterior reversible
encephalopathy syndrome (PRESS), sinus vein thrombosis, and the
need for re-laparotomy. The distribution of these complications in
groups is presented below.

In the preeclampsia group, there were three placenta abruption
cases in which two fetuses died intrauterine. Also, 1 PRESS,
one pleural effusion, and one sinus vein thrombosis cases were
observed, and two patients were gone to re-laparotomy because of
post-operation intra-abdominal bleeding.

In the superimposed preeclampsia group, there was one PRESS
syndrome, two patients with superficial infections and hematomas
of incision, and two patients who went to re-laparotomy because of
post-operation intra-abdominal bleeding.

Table 1. Maternal demographic characteristics and laboratory findings

De novo Superimposed
Variable (Maternal Control group Preeclampsia Preeclampsia group
indices) (n=200) group (n=150) (n=100) P value P value® P value® P value®
Maternal age (years) 27.67 (5.33) 28.85 (5.96) 31.36 (5.99) <0.001 0.134 <0.001 0.002
Gravidity 2.18(1.26) 2.35(1.70) 2.89 (1.81) <0.001 0.537 0.001 0.021
Parity 1.00 (1.06) 0.89 (1.13) 1.30(1.29) 0.018 0.627 0.081 0.014
Living Child 0.98 (1.05) 0.85(1.12) 1.26 (1.25) 0.019 0.575 0.096 0.014
*All variables were presented as means and standard deviations (SD). P value?, between control and De novo Preeclampsia groups; P value®, between control and
superimposed preeclampsia groups; P value<, between superimposed preeclampsia and De novo Preeclampsia groups
Table 2. Neonatal Outcomes
De novo Superimposed
Control group | Preeclampsia group Preeclampsia group P

Variable (n=200) (n=150) (n=100) P value P value® P value® value®
Gestational age at
birth. (weeks) 38.74(1.23) 34.41 (4.06) 33.38(3.77) <0.001 <0.001 <0.001 0.026
(Fg)ta' birthweight. 5,41 55(38158) | 221401 (950.60) 2085.35 (909.06) <0.001 <0.007 <0.001 0.371
6PGAR.' 7.60 (0.59) 6.31(1.99) 6.31(1.48) <0.001 <0.001 <0.001 1.00
first-minute
APGAR.
fifth-minute 8.95 (0.49) 7.97 (1.83) 8.07 (1.33) <0.001 <0.001 <0.001 0.827

*All variables were presented as means and standard deviations (SD). P value?, between control and De novo Preeclampsia groups; P value®, between control and

superimposed preeclampsia groups; P value®, between superimposed preeclampsia and De novo Preeclampsia groups
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Table 3. Obstetric Outcomes

Control De novo Superimposed
group Preeclampsia Preeclampsia group P

Variable (n=200) group (n=150) (n=100) P value P value® P value® value©
NICU. % 14 (7.0) 82 (54.7) 52 (52.0) <0.001 <0.007 <0.001 0.679
FGR. % 6(3.0) 20(13.3) 14 (14.0) <0.001 <0.001 <0.001 0.880
Oligohydramnios. % 16 (8.0) 5(10.0) 4(4.0) 0.368 0.560 0.325 0.079
PPROM. % 3(1.5) 6(4.0) 3(3.0) 0.347 0.144 0.382 0.678
Early preeclampsia. % - 46 (30.7) 43 (43.0) - - - 0.046
Severe preeclampsia. % - 78 (52.0) 45 (45.0) - - - 0.278
HELLP. % - 15 (10.0) 10 (10.0) - - - 1.000
Prodromal symptom - 40 (26.7) 15 (15.0) - - - 0.029
Eclampsia - 4(2.7) 3(3.0) - - - 0.876

* Categorical variables were presented as numbers (percentages). P value?, between control and De novo Preeclampsia groups; P value®, between control and superimposed
preeclampsia groups; P value®, between superimposed preeclampsia and De novo Preeclampsia groups. NICU, neonatal intensive care unit; FGR, fetal growth retardation;
PPROM, preterm premature rupture of membranes; HELLP, hemolysis, elevated liver enzymes and low platelet.

DISCUSSION

The presented study showed in a single tertiary center experience
that chronic hypertension etiology is an individual risk factor for
early preeclampsia occurrence and preterm delivery. There are
limited studies in the literature on the prevention of superimposed
preeclampsia. In a systematic review, acetylsalicylic acid was found
tobe neither beneficial in preventing superimposed preeclampsia nor
decreasing the early onset preeclampsia (8). In this study, all patients
in the superimposed preeclampsia group and high-risk patients in
the de novo preeclampsia group were used acetylsalicylic acid and
managed with similar hospital manner for both delivery decision
and control on hypertension but early preeclampsia and preterm
delivery rates were higher in superimposed preeclampsia group,
similar with the literature findings. In early onset preeclampsia,
patients were followed by appropriate antihypertensive treatment
and fetal ultrasound and Doppler findings. Delivery decisions were
taken in uncontrolled hypertensive patients and fetal distress
conditions in line with guidelines.

In the presented study, severe preeclampsia, HELLP, and eclampsia
rates were similar in both preeclampsia groups. In contrast to the
presented research, severe preeclampsia and eclampsia rates were
found to be higher in the literature (9). This difference may occur
from following all patients by the perinatology unit, managing them
meticulously, and giving magnesium sulfate treatment as eclampsia
prevention to all severe preeclampsia cases for 24 hours.

Prodromal symptoms like headache, visual disturbance, epigastric
pain, etc., were seen significantly lower in the superimposed

preeclampsia group than in the de novo group. This situation may
be explained by the fact that the preeclampsia group is more
sensitive to hypertension symptoms because of the no exposure to
hypertension without pregnancy.

De novo preeclampsia was higher in nulliparous patients, and
superimposed preeclampsia was higher in advance-aged
pregnancies and multiparous patients as convenience with the
literature (10,11).

Neonatal outcomes for APGAR scores, gestational weeks at birth,
birth weights, and admission to the neonatal invasive care unit
were similar and higher in both preeclampsia groups than in the
control group in convenience with the literature (9, 12, 13).

Fetal growth retardation rates were higher in both preeclampsia
groups than in the control group. However, oligohydramnios was
not an accompanying condition of the same severity and were
similar in all groups. In the literature, in many studies, fetal growth
retardation and accompanying oligohydramnios was found as a
result of preeclampsia (14, 15).

Other pregnancy complications like placenta abruption, intrauterine
fetal demise, posterior reversible encephalopathy syndrome, or sinus
vein thrombosis were not higher in the superimposed preeclampsia
group. In the literature, superimposed preeclampsia patients were
found to be at more risk than preeclampsia patients for per partum
complications, such as placental abruption and cerebrovascular
incidents (3). Conversely to the literature, all abruption cases, the
sinus vein thrombosis case, and fetal demises were seen in the de
novo preeclampsia group.
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The presented study is one of the few studies that evaluate
preeclampsia outcomes compared to de novo and superimposed
preeclampsia. In the literature, many studies about preeclampsia
etiology point out that the inflammatory processes occur before
the clinical diagnosis of the disease. The literature demonstrated
an increased inflammatory process for preeclampsia in the
first trimester (16). It is known that placental insufficiency and
hypertension secondary to defective trophoblastic invasion develop
in preeclampsia (17). This study evaluated the effect of underlying
chronic hypertension on preeclampsia outcomes when external
variables were excluded as much as possible and where gestational
hypertension was monitored and managed most appropriately in
the tertiary center. It has been shown that early-onset preeclampsia
is more common in patients with chronic hypertension. This finding
indicates that the underlying chronic hypertension condition plays
a determining and accelerating role in the process leading to
preeclampsia. Further studies are needed for this purpose.

The present study’s strengths were being a referral center for
managing preeclampsia and having obstetric and neonatal outcomes
for all preeclampsia patients. Its limitations were its single-center
retrospective study design and limited patient numbers.

CONCLUSION

In light of this study’s findings, chronic hypertension is an individual
risk factor for early-onset preeclampsia. Because the prodromal
symptoms are seen less in a superimposed preeclampsia group
than in the de novo preeclampsia group, obstetricians must be
careful with severe preeclampsia and the faster eclampsia process
in such a valuable patient group.
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