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Gestational hypertension includes conditions such as preeclampsia, chronic
hypertension, gestational hypertension, and eclampsia. Preeclampsia is the leading
cause of maternal and fetal death worldwide. One of the main factors contributing to the
development of this syndrome is endothelial dysfunction in placental defects.
Preeclampsia is considered a disease spectrum, with different disease mechanisms and
clinical manifestations in disease groups. A new onset of hypertension after 20 weeks
of gestation in pregnant women with normal blood pressure, previously known as
"gestational hypertension" or "pregnancy-related hypertension,”. Several factors
increase the risk of preeclampsia, including obesity, smoking, obesity, family factors,
sperm exposure, external factors, socioeconomic burden, infertility, and other maternal
conditions. Maternal nutrition is an important risk factor for preeclampsia. However, it
is not clear whether the Diet to Avoid Hypertension (DASH) can reduce the
development of preeclampsia. Dietary factors associated with reducing the risk of
preeclampsia include low blood pressure (DASH), fiber, high fat, sugar and salt,
vitamins, folic acid, minerals probiotics/prebiotics, and selenium, etc. Maternal nutrition
is an important risk factor for preeclampsia. This review discusses high blood pressure,
preeclampsia, pregnancy, risk factors, and types of memory.

INTRODUCTION

Hypertensive disorders of pregnancy affect about
10% of pregnant women in the world. This group
of diseases and conditions includes preeclampsia
and eclampsia, gestational hypertension, and

chronic hypertension.[1,2] Gestational
hypertension is an important cause of severe acute
complications, long-term disability, and death in
mothers and newborns. In Asia and Africa, about
one in every maternal death is related to
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gestational hypertension, while in Latin America,
a quarter of maternal deaths are related to this
complication.[3] Preeclampsia is the most
common complication of pregnancy worldwide,
although its prevalence varies. Although less
common in the Nordic countries, it is an important
disease faced by all obstetricians and
gynecologists in clinical practice and an important
cause of maternal and neonatal death. Despite
extensive and clinical research in this area, the
pathogenesis of preeclampsia remains unclear.
However, our understanding of its
pathophysiology is evolving, and its prognosis,
diagnosis, and management continue to evolve
and improve. This will significantly reduce the
incidence of serious complications such as
eclampsia, cerebral hemorrhage, kidney failure,
coagulopathy, pulmonary edema and maternal
mortality. The recognition of magnesium sulfate
as the treatment of choice for the treatment and
prevention of eclamptic seizures is an important
development in this field.[4][5] Preeclampsia is
caused by placental hyperperfusion and
subsequent cytotrophoblast stress, which secretes
soluble factors into the circulation and causes an
initial imbalance between anti-angiogenic factors.
Pathways that influence the development of
preeclampsia include genetic, epigenetic,
lifestyle, and environmental factors.[6] However,
little information has been published on diet and
preeclampsia. This descriptive review will focus
on food components that interact with lifestyle
and environment. We detail the influencing
factors of metabolic function, weight, weight
gain, hypertension, adverse lipid profiles,
inflammation, dietary patterns, and factors
mediating endothelial protection.[7-11]

Types of pre-eclampsia

High blood pressure during pregnancy is a major
threat to maternal and fetal health.[12]
Preeclampsia is one of the most well-known
medical conditions associated with this disease
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spectrum and is one of the most reported
complications of pregnancy with a prevalence of
around 2 - 15%.[13][14] These include
hypertensive disorders diagnosed after 20 weeks
of gestation and various bleeding disorders such
as proteinuria or generalized edema and
thrombocytopenia, or end-stage blood disorders
such as kidney damage, liver failure, and
pulmonary edema. with symptoms. and brain and
vision disorders.[15] If preeclampsia is severe or
untreated, it can lead to serious and long-lasting
complications. In such cases, some visceral organ
involvement and uterine enlargement can cause
pregnancy complications and poor fetal
outcomes, including intestinal growth restriction
and preterm birth. Changes in morbidity can be
dangerous in terms of increased mortality and
maternal and fetal complications.[16] A simple
way to classify preeclampsia is to divide it into
two groups, early and late, based on gestational
age (GA). The cutoff point is usually set at GA 34
weeks or 37 weeks GA and classify preeclampsia
as early-onset (GA < 34 weeks), late (GA > 34
weeks), or early-onset (GA < 37 weeks), and
duration in subgroups (GA > 37 weeks) (Table 1).
Diagnoses made at different times during
pregnancy may indicate different
pathophysiological and etiological pathways.[17]
Table 1: Classification of preeclampsia according
to gestational age

Gestational age Terminology
GA < 34 weeks Early-onset
preeclampsia
GA > 34 weeks Late-onset
preeclampsia
GA < 37 weeks Preterm preeclampsia
GA > 37 weeks Term preeclampsia

Preeclampsia should be considered a spectrum of
diseases that may differ in disease mechanisms
and clinical subtypes. A new onset of
hypertension after 20 weeks of gestation in
pregnant women with normal blood pressure,
previously known as "gestational hypertension”
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or "pregnancy-related hypertension,”. In addition
to gestational hypertension, a patient meets the
diagnostic criteria for preeclampsia if he has
proteinuria, thrombocytopenia, renal or hepatic
insufficiency, cerebral  symptoms, visual
symptoms, or pulmonary edema. In terms of
severity, preeclampsia is divided into "mild" and
"severe”, the second group is characterized by
160/100 mm Hg, headache, visual disturbances,
epigastric pain, oliguria and serum. . Elevated
creatinine  levels are  associated  with
thrombocytopenia (<100,000/uL), elevated liver
enzymes, fetal growth restriction, pulmonary
edema, early pregnancy, and seizures
(eclampsia).[18]

Epidemiology

Up to 10% of women experience high blood
pressure during pregnancy.[19]3-8% of these
women develop preeclampsia in developed
countries[20][21], with an incidence of up to 0.56
per 1000 live births.[22] Because of the lack of
epidemiological data in many low- and middle-
income countries. The exact prevalence,
morbidity and mortality of preeclampsia in low-
and middle-income countries is unknown due to a
lack of capacity and power to collect data and
report important statistics. However, the World
Health Organization estimates that approximately
16% of maternal deaths in LMICs are caused by
pregnancy-related hypertensive disorders, with
eclampsia being the leading cause.[23] Save the
Mother 2008-2010: The Fifth Report on Maternal
Mortality in South Africa shows that 14% of
maternal deaths in South Africa are caused by
hypertensive pregnancy (sustained hypertension,
preeclampsia, HELLP and liver rupture)
informed. The leading cause of death was
hypertension with 51.1% of deaths. Preeclampsia
accounted for 29.3% of deaths, chronic
hypertension 5%, HELLP syndrome 12.7%, liver
failure 1.3%, and pulmonary edema 27%. Brain

death was the final cause in 51.1% of maternal
deaths.[24]

Pathophysiology

The pathophysiology of HDP is not fully
understood, but possible causes include placental
dysfunction and immune changes leading to
uterine maturation (Figure 1). Importantly, the
mechanisms underlying vascular dysfunction in
preeclampsia are similar to cardiovascular disease
and atherosclerosis in nonpregnant individuals.
This similarity may help explain why
preeclampsia is associated with an increased risk
of cardiovascular disease in old age. In normal
pregnancy, cytotrophoblast cells proliferate in the
myometrium and spiral arteries and form a rich
vascular anastomotic system, thereby enriching
the placenta and fetus.[25] In preclinical patients,
cytotrophoblast cells do not express the invasive
phenotype required to form this tight anastomosis,
leading to dilation and narrowing of the spiral
artery.[26-28] These abnormal blood vessels are
of narrow caliber, leading to placental ischemia
and ineffective oxygenation.[29] This step is
illustrated in Figure 1. In addition, preeclamptic
patients have increased levels of various anti-
inflammatory molecules, including natural Killer
cells and other inflammatory markers[30].
"Immune tolerance™ in normal pregnancy is
mainly due to changes in maternal immunity
around T cells.[30] In pregnancy without
preeclampsia, Thl and Th2 cells work together to
prevent excessive inflammation and fetal
rejection. In the preeclampsia model, this balance
is disturbed and many T cells switch to the Thl
phenotype, similar to T cells in chronic
autoimmune diseases. Thl cells promote
inflammation through inflammatory cytokines,
autoantibodies, and oxidative stress, which
exacerbate the damage and ischemia seen in
preeclampsia.[30] The complex pathogenesis of
preeclampsia may be facilitated by a combination
of abnormal placentation and ischemia, which
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induces the release of proinflammatory and
antiangiogenic proteins into the maternal
circulation, leading to endothelial dysfunction
leading to clinical symptoms. This may include:
Preeclampsia. Two of the most studied
biomarkers with effects related to the
development of preeclampsia are soluble FMS-

like tyrosine kinase-1 (sFIt-1) and placental
growth factor (PIGF). sFlt-1 is an anti-angiogenic
factor that inhibits angiogenesis 31. High levels of
sFlt-1 have been reported in the placenta of
preeclampsia and preeclampsia patients.[31][32]
PIGF levels are low and PIGF sFlt-1 ratio is
increased in preglampsia patients.[32][33]

Figure 1: Pathogenesis of Pre-eclampsia[34]
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In general, the pathogenesis of preeclampsia can
be very complex and multifaceted. The basic
theory proposed in development suggests that
defective communication leads to spiral artery
remodeling and endothelial damage, and tissue
hypoxia leads to hypertension pathology. On the
other hand, altered maternal immunity in
preeclamptic  patients  causes  low-grade
inflammation and subsequent endothelial damage.
This combination can lead to an imbalance of
angiogenic and antiangiogenic factors. The
complex interplay between placental pathology,
inflammation, and angiogenic changes ultimately
lead to the clinical syndrome of preeclampsia,
which is detrimental to the health of both
pregnancy and postpartum patients.[35][36]
RISK FACTORS

Obesity

Obesity is a clear risk factor for preeclampsia, and
the risk increases with increasing BMI. Obesity is
strongly associated with insulin resistance, a risk
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factor for preeclampsia. The exact mechanisms by
which obesity and insulin resistance are
associated with preeclampsia are poorly
understood.[37] One possible explanation is
vascular shear stress associated with high
dynamic blood flow; dyslipidemia or cytokine-
induced oxidative stress. It increases sympathetic
nerve activity and increases tubular sodium
absorption, and direct interference with insulin
resistance causes hyperinsulinemic conditions in
the placenta.[37]

Smoking

Several studies have shown that smoking reduces
the incidence of preeclampsia by about 50% in a
dose-dependent  manner.  However, this
observation was not confirmed by yeast. The risk
is not reduced in women who smoke regularly and
who quit during pregnancy, but women who start
smoking during pregnancy and women who
smoke during pregnancy are protected, but
smoking increases fetal risk. It is not associated
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with negative results in the case of pregnancy
complications and preeclampsia. These data
suggest that although tobacco products are
generally harmful in terms of pregnancy
outcomes, they may have a protective effect
during pregnancy.[38][39]

Co-morbid Conditions

Women with gestational diabetes, insulin-
dependent diabetes or non-insulin-dependent
diabetes and chronic hypertension are at increased
risk of preeclampsia.[40] Studies have shown that
women  with  anti-phospholipid  syndrome,
thrombocytosis, autoimmune disease, kidney
disease, and infertility are at increased risk of
developing preeclampsia.[41][42]

Familial factors

Family history of preeclampsia significantly
increases the risk of developing preeclampsia, and
women with a mother's history of preeclampsia
are more likely to develop preeclampsia. Among
men with preeclampsia who have difficulty
conceiving, other women have pregnancies
complicated by preeclampsia.[43][44]

Previous Preeclampsia

Preeclampsia in the previous pregnancy is a
strong predictor of preeclampsia in the next
pregnancy. The risk of recurrence is about 14%.
Odegaard et al reported a 20-fold increased risk of
preeclampsia in some women.[45] In a large
review of risk factors for preeclampsia, Duckitt
and Harrington found that women with a history
of preeclampsia had a seven-fold increased risk
compared to women without a history of
preeclampsia. According to Mostello et al,
recurrence during the first pregnancy is inversely
related to gestational age.[40][46]

Sperm exposure

Although preeclampsia is more common in young
women and women of childbearing age, older
women are at risk of developing chronic
hypertension with preeclampsia. The risk of
preeclampsia in primiparternity women is three
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times higher than in multiparous women.[47] An
early hypothesis suggests that women with
limited exposure to their partner's sperm are at
increased risk of preeclampsia.[48] Evidence
supporting this hypothesis includes a lower risk of
preeclampsia in most women, women with a
previous pregnancy, women with a previous
pregnancy, and women who change partners. A
longer birth interval has been proposed as an
alternative explanation for the latter phenomenon,
but the evidence for this observation is
controversial.[49][50]

Heterogeneous Factors

Older age, multiple pregnancies, and periodontal
disease have been shown to increase the risk of
preeclampsia. Chronic oral infection is considered
a causative factor of various systemic diseases,
including atherosclerotic cardiovascular disease
and cerebrovascular ischemia. Persistent Gram-

negative infections are associated with
periodontal disease, atherosclerosis,
thromboembolism, and
hypercholesterolemia.[51-54] Oral pathogens

have been identified in atherosclerotic plaques
and may play a role in the development and
progression of atherosclerosis leading to coronary
artery disease. Chronic disease causes an increase
in endotoxin and inflammatory cytokines, which
can contribute to atherogenesis and thrombus
formation and amplification. Pregnant women
who develop preeclampsia may develop placental
pressure.[55] In a study of 41 women with
preeclampsia and 41 healthy normal pregnant
women, Kenaki et al found an association
between periodontal disease and the risk of
preeclampsia.[56]

Socioeconomic Burden

Since preeclampsia is one of the leading causes of
serious maternal and fetal outcomes in the world,
the treatment of patients with preeclampsia often
requires a short-term special medical plan. This
creates not only health problems but also socio-
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economic problems, as the consumption of
resources and human resources and additional
costs for the health system are unavoidable.
However, some studies have aimed to estimate the
socioeconomic ~ burden  associated  with
preeclampsia, relevant studies have so far yielded
limited results. Jin Hao et al conducted a
retrospective study to investigate the economic
burden of preeclampsia using US data. The
researchers identified three groups: women who
are not pregnant for their gestational age, women
with high blood pressure but no preeclampsia, and
women with a diagnosis of preeclampsia.
Maternal and child costs are calculated from 20
weeks to 6 weeks and under 12 months from GA.
The average cost of treatment for the
preeclampsia group was US$41,790, which was
significantly ~ higher ~ than  complications
(US$13,187) and hypertension, but higher than
the preeclampsia group (US$24,182). The
difference in price mainly depends on the price of
the child.[57] Another retrospective study
focusing on the same topic was conducted in the
United States by Warren et al. Parent allowance is

calculated from 6 to 12 months and child
allowance from 12 months. Finally, the birth
model suggested an increase in costs per birth of
US $ 6,583. On the other hand, the increase in the
cost of the baby model has a significant effect on
the gestational age at birth. Neonatal costs account
for 26% of total medical costs for childbirth and
rise to 91% for babies born at less than 28 weeks.
The high costs of preeclampsia and preterm
delivery are primarily associated with adverse
fetal outcomes, including gastrointestinal or fetal

bleeding, bronchopulmonary dysplasia,
periventricular  leukomalacia, and neonatal
death.[58]
Nulliparity

One of the risk factors for preeclampsia is
impotence, so women often do not have normal
means. Consequently, routine screening for
hypertension and proteinuria is recommended
until predictive tests are performed to stratify
women into high-risk and low-risk groups.
Whether acute preeclampsia is better managed on
an inpatient or outpatient basis is unclear and
often depends on hospital policy.[59]

EFFEVTS OF SUGARY
FOOD CONSUMPTION
ON PREGNANCY

Overweight/obesity

Gestational diabetes mellitus
ll)'pertensxve disorders (preeclampsia)
Premature delivery

Obesity

Low birth weight
Hypertensive disorders
Diabetes

Cognitive skill reduction
/\tnpy

Atopic asthma

Figure 2: Various risk factors for pre-eclampsia

Other Maternal Conditions

One of the most important risk factors for
preeclampsia is a history of preeclampsia in a
previous pregnancy. Women with preeclampsia in
their first pregnancy are at increased risk of
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recurrence in their second pregnancy. Several
studies have shown this phenomenon. Risk factors
for preeclampsia in antenatal appointments: a
systematic review of controlled studies. In
addition to the woman's medical history, the
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family history of women with preeclampsia is of
special concern. Because a positive family history
predicts preeclampsia at all stages of
pregnancy.[59][60] Multifetal pregnancy
increases the risk of preeclampsia 3-4 times. This
may be related to pregnancy, as some pregnancies
are more stressful on the cardiovascular system.
People with multiple pregnancies are often
considered a special population and therefore
excluded from general surveys. For women
diagnosed with preeclampsia, it can be confusing
whether certain adverse outcomes, such as
preterm birth, are due to preeclampsia or multiple
pregnancies. However, because multiparous
women are more likely to experience eclampsia
and serious complications, more attention should
be paid to the possibility of screening, prevention,
or early intervention.[61] Patients with
preeclampsia who have persistent hypertension
before pregnancy are classified as "multiple
preeclampsia”. Chronic hypertension accounts for
approximately 4% of pregnancies and is often
associated with adverse pregnancy outcomes such
as preeclampsia, premature birth, intestinal
growth restriction, and placental abruption. About
20% of these patients develop preeclampsia,
which occurs earlier than normal blood pressure.
Unintended pregnancy outcomes were also
observed at the same time.[62] Both type | and
type Il diabetes cause preeclampsia. Statistically,
10-20% of women with diabetes develop
preeclampsia during pregnancy, which is
significantly higher than women without diabetes.
On the other hand, some researchers believe that
gestational diabetes mellitus (GDM) is an
independent risk factor for preeclampsia, but
whether GDM and preeclampsia share a common
pathogenic ~ pathway  remains  to be

determined.[63]

DIETARY PATTERNS

Importance of dietary patterns to the risk of
pre-eclampsia

Diet before and during pregnancy can play an
important role in the development of gestational
hypertension, including preeclampsia. Although
limited, there is evidence that a diet rich in fruits
and vegetables, nuts, whole grains, legumes, fish,
and vegetable oils can protect against
hypertension.[64][65]

Dietary Approaches to Stop Hypertension
(DASH) dietary pattern

The Diet to Prevent Hypertension (DASH) is high
in whole grains, fruits, vegetables, low-fat dairy
products, and plant-based protein from nuts and
beans, but almost no red meat. Processed meat,
sweets or sugary drinks.[65] Although the DASH
diet was originally developed and evaluated to
lower blood pressure, recent studies have shown
that it reduces the risk of glioma, non-alcoholic
fatty liver disease, cardiovascular disease, type 2
diabetes, gestational diabetes (GDM), and more.
Could it be proven effective against other
metabolic diseases? However, no study to date
has identified a relationship between the DASH
diet and the risk of preeclampsia.[66] The OR was
0.53 (95% CI 0.36 to 0.78) for participants in the
lowest quartile of the DASH score compared with
participants in the fourth quartile of the DASH
score. The DASH diet is high in fruits, vegetables,
whole grains, low-fat dairy products, and plant-
based proteins, but low in red meat, processed
meats, sweets, and sugary drinks. In contrast, the
Danish National Birth Family Study found that
greater adherence to the DASH diet did not
significantly reduce the risk of preeclampsia.
However, looking specifically at sodium intake,
there is a 20% increased risk of preeclampsia in
women with a mean of 3.7 g of sodium and a mean
of 2.6 g of sodium.[69]

Fibre

A high amount of dietary fiber helps maintain
body weight and is associated with a reduction in
cardiovascular disease.[70][71] Compared with
women without preeclampsia, women with
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preeclampsia had higher serum triglycerides and
low-density lipoprotein (LDL) cholesterol, which
are known to increase the risk of hypertension and
cardiovascular disease. In a study from
Washington  State, maternal plasma lipid
concentration was measured at 13 weeks of
gestation in 57 women with preeclampsia and 510
normal controls. Women who later developed
preeclampsia had 10.4%, 13.6%, and LDL-
cholesterol, triglyceride, and high-density
lipoprotein (HDL) ratios, respectively, compared
to controls (p < 0.05). Dietary fiber reduces
dyslipidemia by reducing blood pressure and
edema, important symptoms of preeclampsia.[72-
75]

High-fat, sugar and salt-rich diets

MoBa found that a diet high in processed meat,
salty foods and sugary drinks was associated with
an increased risk of preeclampsia (OR 1.21, 95%
Cl 1.03 to 1.42).[76] The same study found that
consumption of sugar-sweetened beverages was
associated with a significantly increased risk of
preeclampsia. Intake of 125 ml or more per day
was associated with an OR of 1.27 (95% CI 1.05
to 1.54). In addition, the OR for drinking 1000 ml
or more of sugary soft drinks per day was 2.04
(95% CI 1.21 to 3.45).[77]

Vitamin D

There is controversy about the amount of vitamin
D that should be sufficient to prevent dementia
and the concentration of vitamin D25 (OH) D.
Sufficient intake (recommended / sufficient
intake) of vitamin D for women / pregnant women
is 15 pg (600 IU) per day at a concentration below
nmol / L (> 20 ng / ml). The rate of 25(OH)D
deficiency.[78][79]

Folic acid, vitamin B12 and
multivitamins/minerals

About 85% of studies have found that women
with  preeclampsia have higher serum
homocysteine levels than women without
preeclampsia. High homocysteine levels may be
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associated with folate or vitamin B12 deficiency.
Fetal cells divide rapidly during pregnancy, and
the need for folic acid increases when urine is
produced. Adequate intake of folate (as folic acid)
during pregnancy is important for fetal growth
and development and prevention of neural tube
defects. Folic acid may play a protective role in
preeclampsia because it is involved in
mechanisms that lower blood pressure, reduce
oxidative stress, and restore endothelial
function.[80] A recent meta-analysis of 19 studies
examined serum vitamin B12 concentrations in
women with preeclampsia and found them to be
significantly lower than serum vitamin B12
concentrations in healthy pregnant women (mean
value -15.24 pg/ml, 95% confidence interval (CI):
-27.52- from -2.954 (p < 0.015) However, the
heterogeneity between the studies was very high
(12 =97.8%, p = 0.0103), which cast doubt on the
validity of the two additional studies on maternal
vitamin B12 levels and preeclampsia were found
to be associated with preeclampsia, but two
studies also showed that increased homocysteine
concentrations and decreased folate levels in early
pregnancy were associated with
preeclampsia.[81][82]  Multivitamins/minerals,
often containing folic acid and vitamin B12, may
reduce the risk of preeclampsia through several
nutritional protective mechanisms, some of which
may have synergistic effects.[83]

Probiotics and prebiotics

Probiotics are live microorganisms, bacteria, and
yeast that perform a variety of functions,
including restoring the gut microbiome and
improving cholesterol levels and blood pressure.
Prebiotics are foods that promote the growth of
bifidobacteria by bacteria.[80] Probiotic foods
have been shown to reduce the risk of
preeclampsia in pregnant women by reducing the
swelling of placental trophoblast cells, lowering

blood pressure, and reducing systemic
inflammation. During pregnancy, prebiotics
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significantly  increase  the  benefits  of
bifidobacteria in the maternal gut.[84]
Selenium
The biological effects of selenium are mediated
mainly by seleno-proteins encoded by a gene
containing the amino acid selenocysteine.
Selenium has several uses around the world.
Consumption is high in North America but low in
Europe.[80][85][86]
CONCLUSION
Women at risk for preeclampsia need special
evaluation of their nutritional and nutritional
status. Several factors increase the risk of
preeclampsia, including obesity, smoking,
obesity, family factors, sperm exposure, external
factors, socioeconomic burden, infertility, and
other maternal conditions. Dietary factors
associated with reducing the risk of preeclampsia
include low blood pressure (DASH), fiber, high
fat, sugar and salt, vitamins, folic acid, minerals,
probiotics/Prebiotics, and selenium, etc. Maternal
nutrition is an important risk factor for
preeclampsia. However, it is not clear whether the
Diet to Avoid Hypertension (DASH) diet can
reduce the development of preeclampsia. RDNs
can provide patients with specific dietary
recommendations that support nutritional status,
reduce disease risk, and meet cultural nutritional
needs.
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