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Abstract
Background: Frequently, hypertension (high blood pressure) or its disorder occurs during
pregnancy, and it remains one of the major causes of maternal and fetal mortality and morbidity
associated with pregnancy, as well as the risk of pregnant women with hypertension during
pregnancy to cardiovascular disease later in life. However, contrary to the general hypertension
guidelines, the reasons for this report include the benefit of normalizing treatment of high blood
pressure in pregnant women and potential risks related to decreased prenatal chorionic
perfusion, and exposure of the uterus to antihypertensive drugs. This approach is based on a
review of previous reports and literature and includes a taxonomic review of the types of blood
pressure during pregnancy, the physiological changes in pregnancy that affect blood pressure
disorders, the immediate and long-term consequences of hypertension, and the
pathophysiology of pre-eclampsia that are related to the disturbance of proteinuria in the body,
and the goals of hypertension treatment may reduce meternal severe effects without increased
risk of pregnancy loss or neonatal care at a high level. The critical need to investigate the social
and economic variables that contribute to the inequities in maternal health care is discussed in
our final discussion on the field's research future.
S0 it is necessary to know the pressure and treat it immediately. Failure to treat high blood
pressure can lead to maternal morbidity and mortality, especially during childbirth, or the loss
of the fetus significantly.

Therefore, in this mini review, we will try to discuss high blood pressure in pregnant women
and determine the goals of treatment and preeclampsia caused by high blood pressure.

The aim of the review is a quick scientific summary of this disorder that has become common
at the present time.
Conclusions : Medical consultation should be done in order to improve the health of the
mother, as well as the use of optimal medication and pre-pregnancy management in women
with or threatened with high blood pressure, and we consider it necessary to inform them of
the increased risks to her health and the health of the fetus.
Strategies must be in place to predict those most at risk and to determine optimal drug therapies
to minimize adverse pregnancy outcomes
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Introduction

High blood pressure during pregnancy or hypertensive disorders of pregnancy
(HDP) in general is considered one of the main causes of maternal death and fetal loss
in developing countries [1]. Blood pressure disorders during pregnancy include chronic
hypertension, gestational hypertension, and preeclampsia, Diagnostic criteria and side
effects of blood pressure disorders in pregnant women have developed during the last
five decades, so the latest definition of high blood pressure was established by
obstetricians and gynecologists in the United States of America in 2013 [2].

Most medical reports agree on the definition of blood pressure during pregnancy as
blood pressure (BP) >140/90 mmHg [3] . Most of the medical reports issued by the
World Health Organization indicate a continuous increase in disorders resulting from
high blood pressure during pregnancy due to advanced maternal age at the time of the
first pregnancy, rising rates of obesity and other cardiac risk factors, such as
cerebrovascular disease and cardiomyopathy, which now account for half of all
maternal deaths. [4].

There is variability at the beginning of antihypertensive therapy due to the
uncertainty about the effect of these antihypertensive drugs on the mother or the fetal
risks in the uteroplacental circulation due to exposure of the uterus to antihypertensive
drugs [5].

All health care providers in maternity care health centers should be able to promptly
recognize the signs, symptoms, and laboratory findings of high blood pressure during
pregnancy with or without proteinuria.

We must fully appreciate the danger of high blood pressure during pregnancy and the
possibility of its involvement in the disorder of many organs and the risks of the
perinatal period.

Healthcare providers may face emergency cases of pregnant women with high blood
pressure, so the roles of healthcare providers in rural areas are different depending on
the availability of resources.

A summary of scientific evidence is provided in this scientific statement. related to
diagnostic and treatment strategies for HDP, given that recent trends indicate an
increase in HDP.
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Classification
Classification of hypertension in pregnant women according to the International

Society for the Study of Hypertension (ISSHP) during pregnancy into four categories:

1-Chronic high blood pressure is diagnosed 20 weeks before conception or before
implantation : Essential or Secondary.

2-High blood pressure after 20 weeks of pregnancy, this is called gestational
hypertension :

-without proteinuria (pregnancy-induced hypertension, transient  hypertension, non-
proteinuric gestational hypertension)

-With poor circumstances (severe preeclampsia, eclampsia)

-With proteinuria (pregnancy-induced hypertension, preeclampsia, toxemia) - without
harmful circumstances - in unfavorable circumstances (severe preeclampsia,
eclampsia)

3-Preeclampsia is also diagnosed after 20 weeks of pregnancy, and it was found that
25% of pregnant women with high blood pressure lead to preeclampsia

4- Another type of hypertension known as "masked hypertension™ is more difficult to
diagnose and is characterized by blood pressure that is normal during a clinic or
doctor's appointment but elevated at other times. It is most commonly detected by
automated home blood pressure monitoring or 24-hour ambulatory blood pressure
monitoring (ABPM).

5-Transient gestational hypertension .

6- Over 500 000 fetal and neonatal deaths and over 70.000 maternal deaths worldwide
occur each year as a result of preeclampsia, either de novo or secondary to chronic
hypertension. Since preeclampsia can become more severe quickly and without
notice, we do not advise dividing it into mild or severe forms [6;7] .

Definitions

Mild to moderate hypertension is defined as two or more elevations in blood
pressure (BP) recorded at least four hours apart [8]. Diastolic blood pressure (dBP) is
greater than or equal to 90 mmHg and/or systolic blood pressure (SBP) is larger than
or equal to 140 mmHg (but less than 160 mmHg) (but less than 110 mmHg).
When sBP is more than or equal to 170 mmHg, with or without dBP larger than or
equal to 110 mmHg, it is a medical emergency and needs immediate treatment. Severe
hypertension is defined as sBP greater than or equal to 160 mmHg and/or dBP greater
than or equal to 110 mmHg. [9].
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Epidimology

Hypertension is the leading cause of maternal death globally after 12 hours of
maternal haemorrhage, and is a major cause of short- and long-term maternal and fetal
morbidity [10]. A higher risk of preterm birth and low birth weight of baby is also
linked to high systolic blood pressure during pregnancy [11]. In order to assist forecast
pregnancy-related issues, high blood pressure has traditionally been reported before
conception (both maternal and fetal). According to statistics, 15.3% of women globally
are at risk of having cardiovascular disease, and 7.5% of women have excessive blood
pressure. the upcoming In previous studies, including [12] , high pressure develops
rapidly in women and can be diagnosed 10 years before, and this increases the chances
of predicting heart disease and cardiovascular diseases, in addition to that studies
confirmed the idea that women with a history of high blood pressure during pregnancy
and reproduction age more quickly [12 ; 13] .

Goal of treatment

The goal of treating high blood pressure in pregnant women is different from those
who suffer from high pressure in general .the benefit of treatment to maintain BP in
the range of 110-140/80-85 mm Hg according to what he mentioned in the American
College of Obstetrician and Gynecologists (ACOG) Practice Bulletin (2019) [14] .
The choice of antihypertensive drugs is limited due to concerns about the safety of the
fetus, In addition, the medication should be gradual in reducing pressure so as not to
affect the uterine blood flow to the fetus [15].

The Working Group of the National High Blood Pressure Education Program
(NHBPEP) states that oral methyldopa is the first line of treatment for high blood
pressure., where clinical studies, by following up on children who were exposed to the
drug in the womb, have shown that methyldopa is a safe drug, while the second line is
intravenous using to treat severe cases of hypertension or when it is not possible to use
methyldopa by use hydralazine [16] . - blockers have been shown to be safe when
used to treat acute hypertension, as they have shown equivalent efficacy to hydralazine
such us Labetalol But a study showed that Labetalol may cause delayed growth and
low placental weight(7). Also, nifedipine has been studied extensively and has
been shown to lower blood pressure, improve kidney function, and not affect blood
flow in the umbilical artery [17)] . As for the use of ACE inhibitors or angiotensin Il
receptor blockers, it has been shown that it negatively affects the renal system of the
fetus and causes low amniotic fluid and may cause deformities of the limbs and bones
of the skull [16] .
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Finally, attention should be paid to direct vasodilators, which can cause excessive
hypotension (both sodium nitroprusside and diazoxide) and cyanide intoxication
(sodium nitroprusside only), making them the agents of last resort [18] .

Pre-eclampsia

Pre-eclampsia can be defined as hypertension among pregnant women after 20 weeks
of gestation or in other words new-onset end organ damage [19;14] In addition to high
blood pressure, pre-eclampsia women have proteinuria (urinary spot protein: creatinine
ratio>30 mg mmol [14] or 24- h urine collection with >300 mg protein) and swelling
in the legs, hands, and feet, ranging from mild to severe [19;20] .

Diagnostic Criteria for Preeclampsia

Blood pressure

« after 20 weeks of pregnancy, in a woman with a preexisting normal blood pressure,
greater than or equal to 140 mm Hg systolic or greater than or equal to 90 mm Hg
diastolic on two occasions, at least four hours apart.

» Hypertension can be identified in a brief period of time (minutes) if the systolic or
diastolic blood pressure is greater than or equal to 110 mm Hg or greater than or
equal to 160 mm Hg [21].

Proteinuria

« Protein/creatinine ratio larger than or equal to 0.3* or greater than or equal to 300 mg
per 24-hour urine collection (or this amount calculated from a timed collection).

Alternatively, in the absence of proteinuria, newly developed hypertension along with
any of the following:

*Platelet counts less than 100,000/microliter is a sign of thrombocytopenia.

» Serum creatinine levels above 1.1 mg/dL or a doubling of serum creatinine levels in
the absence of other renal disease indicate renal insufficiency. liver function
impairment.

* Elevated blood concentrations of liver transaminases to twice normal concentration
Pulmonary edema Cerebral or visual symptoms [22] .

Risk factors

Many factors can increase the chance of getting pre-eclampsia including
nulliparity, history of pre-eclampsia, mother and sister who had preeclampsia, multiple
pregnancies (2 years apart) or inter-pregnancy gab more than 10 years apart, obesity,
maternal age >40 years, body mass index 35 kg m and finally the mother undergo
from another disease including renal frailer, hypertension, rheumatoid arthritis, and
lupus (due to presence of anti-phospholipid antibody ) [23;24;25].
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Complications of preeclampsia:

Preeclampsia can harm the developing infant since it is mostly linked to spiral artery
failure, which results in placental hypoperfusion and small-for-gestational-age babies.
Fetal growth restriction or even premature births are what this is known as, and the
latter can lead to various issues for the baby in the future, such as epilepsy, cerebral
palsy, learning difficulties, hearing, and visual issues [6,26]. Preeclampsia, on the other
hand, can also result in more severe harm to the mother, such as postpartum bleeding,
stroke, seizures, fluid in the chest, heart failure, reversible blindness, and liver bleeding
[27].

HELLP syndrome and preeclampsia

HELLP syndrome occurs when preeclampsia or eclampsia causes damage to the
liver and blood cells resulting in [9]: Hemolysis, breakdown of the red blood cells and
Elevated liver enzymes are a sign of liver disease, and high levels of these compounds
in the blood also indicate low platelet numbers, which prevent proper blood clotting
[27].
Pathogenesis of pre-eclampsia

There are two stages to the development of preeclampsia. the first is early in the first
trimester aberrant placentation, which is followed by maternal syndrome. [28;29)].
Oxidative stress, aberrant natural killer cells (NKs) at the maternal-fetal interface,
genetic and environmental variables, as well as defective placentation, are all
contributing factors [30]. The spiral artery only partially changes in the first stage
because cytotrophoblasts are unable to switch from the proliferative epithelial subtype
to the invasive endothelial subtype. Placental ischemia and restricted maternal arteries
are both caused by inadequate spiral arteriolar remodeling. The placental flow is
further compromised by the arthrosis of the narrow spiral arteries, which is
characterized by fibrinoid necrosis of the arterial wall, the presence of lipid-laden
macrophages inside the lumen, and a mononuclear perivascular infiltration [31;32] .

Along with endothelial dysfunction, preeclampsia is characterized by a shift in the
Th1 phenotype of T helper cells, which increases the release of proinflammatory
cytokines including interleukin (IL)-12 and IL-18 while reducing IL-10, which induces
apoptosis and inhibits trophoblast invasion [33]. It's possible that more CD19+CD5+
B cells are producing antiangiogenic substances. Because uterine natural Killer cell
suppression may result in improper spiral artery remodeling [33], uterine natural killer
cells, which vary from peripheral natural killer cells, are probably implicated.

The pathophysiology of preeclampsia has been linked to numerous hereditary
factors. Preeclampsia-related mutations in complement component 3 may contribute
to complement system dysregulation [34]. Additionally located in uterine tissue, the
cardiac protein corin triggers atrial natriuretic peptide, and mutations in corin linked to
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preeclampsia have been discovered [34;35]. A genetic predisposition to preeclampsia
has been suggested by global transcriptional profiling of chorionic villus samples from
preeclamptic mothers [34,36]. Decidual tissue from preeclamptic patients showed
abnormalities in gene expression, while endometrial stromal cells from non-pregnant
women with a history of severe preeclampsia failed to decidualize in vitro and were
transcriptionally inactive [37]. Preeclampsia has been linked to long-chain L-3
hydroxy acyl-CoA dehydrogenase insufficiency, a condition of fatty acid metabolism
[35].

Management of pre-eclampsia:

1- Blood pressure management:

In order to achieve the main goal of blood pressure regulation, which is to prevent
intracerebral hemorrhage, systolic and diastolic blood pressure must be adjusted to
between 150 and 80 and 100 mm Hg, respectively[38]. A 1-2 mm Hg drop in blood
pressure should occur every minute. Nifedipine and methyldopa, which can be taken
orally, are alternatives to labetalol, which is frequently the first medicine prescribed.
When treating severe hypertension, intravenous labetalol or hydralazine injection
provides control that is more dependable when oral medication falls short [39].
Continuous fetal monitoring should be done until blood pressure is stable , 1.V.
antihypertensive therapy with fluid restriction, the option of invasive blood pressure
monitoring in a high dependency area, as well as regular urine output monitoring and
6-hourly blood tests to monitor platelet count, renal function, and liver enzymes,
should all be taken into consideration. [40].

Eclamptic seizures management

Patients with preeclampsia are thought to die most frequently from seizures.
The medication of choice for both treating and preventing seizures is magnesium
sulfate. Rapid prenatal neuroprotection and a decreased incidence of cerebral palsy are
two additional advantages of magnesium sulfate [40]. Magnesium sulfate-treated
preeclamptic patients should be periodically checked for signs of toxicity, which
include weakened reflexes, slowed breathing or low oxygen saturations, and
progressive paralysis. If renal impairment is suspected, the medication should be
stopped, and serum magnesium levels should be measured. Low urine output and renal

impairment can predispose the patient to magnesium poisoning [41].
2- Pulmonary oedema

Acute pulmonary edema in preeclampsia patients occurs in 3% of cases overall
and has the potential to be fatal [41]. Clinical symptoms, a chest radiograph (even if
the mother is still pregnant), and in serious circumstances, an immediate
echocardiography to evaluate ventricular function are used to make the diagnosis.
Approximately 70% of cases (after birth) are related to heart failure and excessive fluid
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administration [19]. Therefore, it is advised that women with severe pre-eclampsia
limit their fluid intake to 80 ml per hour (including oral, pharmacological, and
intravenous fluids), assuming that there are no continuous fluid losses. First-line
therapy includes oxygen, fluid restriction, 20-60 mg furosemide boluses, and prompt
fetal delivery [42,43].

Conclusion

Measuring and monitoring blood pressure periodically for pregnant women
is very important in diagnosing blood pressure disorders during pregnancy, in addition
to the need for accurate measurement and evaluation of blood pressure and its
fluctuations.

There is also a need for a study to determine the appropriate levels of postpartum
blood pressure control, especially as there are no longer reservations about the effect
of treatment on the fetus, especially after studies have recorded the occurrence of health
problems for mothers with postpartum pressure disorder and may require
hospitalization after childbirth.

Treatment of high blood pressure, prevention of seizures, and timely delivery are
the main treatment options for women with pre-eclampsia, as well as conducting more
detailed assessments that include knowing the heart rate and conducting a complete
blood picture, which are effective in protecting women from complications that may
occur after childbirth, especially the consequences of heart diseases. Therefore, it is
that women be examine during pregnancy by obstetricians and gynecologists, and later
by cardiologists.
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