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ABSTRACT

Maternal hypertension is a critical factor in the development of preeclampsia, a pregnancy-related condition
characterized by high blood pressure and potential complications for both the mother and fetus. This literature
review explores the complex interplay of genetic, immunological, and environmental factors leading to
preeclampsia, with a focus on the role of maternal hypertension. The condition can be categorized into
preeclampsia with and without severe features, impacting both maternal and fetal health. The pathophysiology
of preeclampsia involves insufficient placental blood flow and a cascade of inflammatory responses that disrupt
normal blood vessel function. Diagnosis hinges on blood pressure measurements and proteinuria, with severe
cases marked by additional clinical symptoms such as organ dysfunction and neurological issues. Managing
preeclampsia involves careful monitoring and, in severe cases, delivery to prevent worsening conditions. Long-
term risks include cardiovascular complications for affected mothers. This review highlights the importance of

early detection and management to reduce adverse outcomes for both mothers and newborns.
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INTRODUCTION

Maternal hypertension is vital in the onset of
preeclampsia, a complicated pregnancy condition
that poses serious dangers to both the mother and
the fetus [1]. Preeclampsia is marked by elevated
blood pressure and is often seen with protein in the
urine, which can result in serious issues like organ
failure, eclampsia, and early delivery [2].
Hypertension, whether it exists before pregnancy or
arises during it, is a significant factor in developing
preeclampsia and can worsen its intensity [3].
Preeclampsia is a complex condition linked to
pregnancy, and its underlying mechanisms are still
not completely clear. Additionally, it is referred to as
a placental disorder since it is caused by a lack of
proper placental function [4].

Preeclampsia with complications is commonly called
the "disease of theory" because, so far, no individual
theory has completely clarified its causes and
development [5]. The complications associated with
preeclampsia can be categorized into those that
impact the mother and those that impact the fetus.

Maternal complications consist of eclampsia,
placental detachment, subcapsular bleeding, blood
clotting issues (DIC), and HELLP syndrome
(hemolysis, elevated liver enzymes, and a low
platelet count) [6]. Fetal complications may involve
inhibited growth within the uterus, early delivery,
newborn asphyxia, and stillbirth, along with higher
rates of perinatal illness and death [7]. Preeclampsia
itself poses a considerable threat to both maternal
and newborn health. Several risk factors lead to the
development of preeclampsia, such as maternal age,
number of pregnancies, body mass index (BMI), past
preeclampsia incidents, diabetes, high blood
pressure, and levels of work and exercise.
Preeclampsia itself is a significant risk factor for both
maternal and neonatal problems. Various risk
factors contribute to the occurrence of preeclampsia,
including maternal age, parity, BMI, a history of
preeclampsia, diabetes mellitus, hypertension, as
well as occupational and physical activity levels [8].
Preeclampsia frequently happens in mothers with a
background of several existing health issues. These
preexisting medical problems can lead to higher
blood pressure while pregnant, potentially initiating
the development of preeclampsia [9].
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Grasping the physiological processes that connect
maternal hypertension to preeclampsia is important
for timely diagnosis and treatment, aiding in the
reduction of possible health risks. This condition is
shaped by numerous genetic, environmental, and
immune factors, presenting a complex challenge that
needs thorough medical attention. By investigating
the detailed influence of maternal hypertension on
the advancement of preeclampsia, healthcare
providers can more effectively recognize
populations at risk, take preventive action, and
refine treatment plans to safeguard both maternal
and fetal well-being.

RESULTS AND DISCUSSION

1. Preeclampsia

1.1 Definition and Classification of Preeclampsia
Preeclampsia is hypertension that occurs during
pregnancy after the 20th week and is accompanied
by significant proteinuria. High blood pressure or
hypertension is characterized by a systolic blood
pressure 2140 mmHg or a diastolic blood pressure
290 mmHg [10]. Proteinuria can also occur as a
result of hypertension, although the onset of this
symptom is slower than weight gain. During
pregnancy, weight gain in pregnant women is
normal. However, if there is a weight gain of 1 kg or
more each week, it is important to be alert to the
possibility of preeclampsia [11].

Preeclampsia often occurs in pregnant women who
have hypertension [12]. Preeclampsia is a condition
characterized by high blood pressure, elevated levels
of protein in the urine (proteinuria), and fluid
retention in the body [13]. The prevalence of
preeclampsia varies between countries and is more
common in developing countries than in developed
ones, due to better prenatal care in developed
countries [14]. The occurrence of preeclampsia is
influenced by several factors such as parity, race,
genetic factors, and the environment.

The latest classification for preeclampsia no longer
divides it into 'mild' and 'severe' categories but
instead into preeclampsia 'with severe features' and
'without severe features. This change aims to
enhance awareness of all cases of preeclampsia (PE)
that could suddenly worsen [15].

e Signs and symptoms of PE: a. Blood pressure
measured at 140/90 mmHg or higher after being
checked twice at one-hour intervals over six
hours while in a lying position. b. Protein levels in
the urine exceeding 0.3 g/liter or showing a 2+
result. c. General swelling in the feet, hands, and
face, or a weight gain of 1 kilogram per week [16].

e Criteria for diagnosing severe preeclampsia
(PEB): a. Systolic BP = 160 mmHg, diastolic BP =
110 mmHg. b. Serum creatinine level > 1.1 mg/dl.
c. Pulmonary edema. d. Platelet count <
100,000/uL. e. Liver function elevated (more
than twice normal). f. Symptoms such as
headache, vision disturbances, and epigastric
pain (impending eclampsia). g Fetal growth
restriction [15].

1.2 Diagnosis of Preeclampsia

To confirm the diagnosis of preeclampsia, the
systolic blood pressure must increase by 30 mmHg
or more from the normal level or reach 140 mmHg
or higher. An increase in diastolic blood pressure is

considered more reliable if it rises by 15 mmHg or
more or reaches 90 mmHg or higher, thus confirming
a diagnosis of hypertension [17]. Blood pressure
measurements should be taken at least twice, with a
6-hour interval, while at rest. Additionally, detecting
protein in the urine is crucial for diagnosing and
managing hypertension during pregnancy. High
protein levels in the urine in preeclampsia can be a
warning sign for fetal health, increase the risk of low
birth weight, and raise the likelihood of perinatal
death [18]. If proteinuria is not detected, other signs
and symptoms can be used to diagnose preeclampsia
[19].

e Basic criteria for preeclampsia are:

(1) Blood pressure higher than 140/90 mmHg
occurring after 20 weeks of pregnancy in a
woman who previously had normal blood
pressure.

(2) Protein levels in the urine exceeding 300 mg
within 24 hours or a urine dipstick test
greater than +1.

e Criteria for diagnosing severe preeclampsia
include any of the following clinical conditions:

(1) Blood pressure higher than 160/100 mmHg.

(2) Proteinuria: a dipstick test showing greater
than +2 or 2.0 g/24 hours.

(3) Kidney dysfunction: serum creatinine = 1.2
mg/dL or an increase in serum creatinine
without other kidney abnormalities.

(4) Pulmonary edema.

(5) Liver dysfunction: an increase in
transaminase levels more than twice normal
and/or pain in the epigastric area or upper
right abdomen.

(6) Thrombocytopenia:
100,000/microliter.

(7) Neurological symptoms such as headaches,
stroke, and vision disturbances.

(8) Fetal growth restriction (FGR) and signs of
uteroplacental circulation impairment, such
as oligohydramnios [19].

platelets less than

¢ Pathophysiology of Preeclampsia

The pathophysiology of preeclampsia is highly
complex, involving interrelated genetic,
immunological, and environmental factors. There
are two stages of preeclampsia, which depend on the
signs that appear. The first stage is asymptomatic
and is characterized by abnormal placental growth
during the first trimester. Abnormal placental
growth, particularly angiogenesis, leads to
inadequate blood supply to the placenta and the
release of placental material into the maternal
circulation. This release of placental material
triggers the second stage of preeclampsia, which is
marked by symptoms such as high blood pressure,
kidney problems, proteinuria, and the risk of
developing HELLP syndrome, eclampsia, and other
organ damage. Preeclampsia is thought to occur due
to inadequate trophoblast invasion of the placenta,
followed by widespread maternal endothelial
dysfunction. The placenta plays a crucial role in the
development and resolution of preeclampsia [20]

2. Hypertension in Pregnancy

Any pregnancy-related high blood pressure issue can
lead to preeclampsia. This condition appears in as
many as 35% of women who have gestational
hypertension and in up to 25% of those with chronic
hypertension. The specific processes that cause the
development of preeclampsia are not fully
understood, but it is believed to involve a reduction
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in blood flow to the placenta, which leads to
problems with blood vessel lining across the body.
This issue stems from a less efficient invasion of the
uterine spiral arteries by the cytotrophoblasts. The
resulting lack of oxygen in the placenta triggers a
series of inflammatory reactions, causing an
imbalance of factors that promote blood vessel
growth, and leads to the clumping of platelets, all
contributing to blood vessel lining issues that are
clinically recognized as the preeclampsia syndrome
[21].

A history of high blood pressure increases the risk of
severe preeclampsia. According to research analysis,
all mothers with a history of hypertension
experienced severe preeclampsia (PEB) [22].
Hypertension occurring before pregnancy can
damage vital organs. Additionally, during pregnancy,
weight gain can lead to more serious complications,
as indicated by edema and proteinuria [23]. In
studies on chronic hypertension, it was found that
19.83% of recurrent preeclampsia cases were due to
this condition. Most pregnancies with essential
hypertension proceed normally until full term. About
one-third of women with high blood pressure after
30 weeks do not show any other symptoms.
However, around 20% of them experience a more
significant increase in blood pressure, which may be
accompanied by one or more preeclampsia
symptoms, such as edema, proteinuria, headaches,
upper abdominal pain, nausea, and vision
disturbances (superimposed preeclampsia), and can
even lead to eclampsia and brain hemorrhage [24].

2.1 Management

A diagnosis of pre-eclampsia necessitates
hospitalization due to the condition's ability to
deteriorate quickly and the higher chance of
placental abruption, particularly when it occurs
alongside chronic hypertension. The only recognized
‘treatment’ is delivery. At term, either induction of
labor or delivery is required. In cases where the
pregnancy is <34 weeks and there is a positive
clinical response to treatment, efforts should be
made to extend the gestation to lower the chances of
neonatal health issues by managing blood pressure
effectively. Gestation may continue as long as blood
pressure is adequately managed, there are no
indications of severe maternal complications (such
as DIC, HELLP, eclampsia), and fetal monitoring
shows reassuring results [25]. The goal of controlling
high blood pressure during pregnancy is to lessen
health problems and deaths for both the mother and
baby. This means avoiding the dangers linked to high
blood pressure, stopping the illness from worsening,
preventing seizures, and considering ending the
pregnancy if the mother or baby is in a life-
threatening condition [26].

There is inconsistency in the criteria for starting
antihypertensive therapy due to doubts regarding
the advantages for the mother from lowering blood
pressure and the possible risks to the fetus from
reduced blood flow caused by medications and from
exposure to these medications during pregnancy
[27]. Antihypertensive therapy in pregnancy lessens
the incidence of serious hypertension (blood
pressure of 2160/110 mm Hg) but does not appear
to enhance maternal, fetal, or neonatal results and is
linked to a higher chance of low birth weight for
gestational age. Consequently, guidelines for treating
pregnant women with chronic hypertension differ
among global health organizations.

There is agreement on treating those with severe
hypertension, but for patients with mild chronic
hypertension (typically considered as blood
pressure under 160/110 mm Hg), it remains
uncertain whether to stop antihypertensive drugs
until the blood pressure becomes severe or to
maintain the patient’s prior treatment plan [28].

2.2 Future Risk

Hypertensive conditions during pregnancy (HDP)
affect 5% to 10% of pregnancies and are becoming
more common as cardiometabolic diseases rise
among younger women [29]. Numerous research
projects have shown that women experiencing
preeclampsia exhibit issues such as segmental heart
muscle impairment, dysfunction in both heart
chambers, negative changes in both heart ventricles,
and enlargement, along with a weakened blood flow
state and indirect ultrasound indicators of localized
heart tissue damage and scarring [30]. Women in
stage 1 hypertension face a higher chance of
experiencing pregnancy-related hypertensive issues
atyounger gestational ages than women with normal
blood pressure; however, those with stage 1
hypertension generally encounter less severe
hypertensive pregnancy complications compared to
women with stage 2 hypertension [31].

CONCLUSIONS

Maternal hypertension plays a significant role in the
development of preeclampsia, which can have severe
consequences for both the mother and fetus. The
condition is complex, influenced by multiple
interrelated factors, and its pathophysiology
remains a subject of ongoing research.
Understanding the role of maternal hypertension in
preeclampsia development is essential for early
diagnosis and intervention, which can mitigate
potential complications and improve maternal and
fetal outcomes. Proper management, including blood
pressure control and timely delivery when
necessary, is crucial to minimize risks. Future
research should focus on refining diagnostic criteria
and treatment strategies to enhance patient care and
long-term health, as women with a history of
preeclampsia are at higher risk of cardiovascular
issues later in life.
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